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Abstract: Tirkiye experienced rapid growth in completion rates in both primary and
secondary education over the last two decades. The completion rate at the secondary level
increased from less than 60% in 2000 to almost 90% in 2023. We question to what extent this
school expansion has impacted the quality of education in Tirkiye. To do this, we use a new
database of schooling quality from Altinok and Diebolt (Cliometrica, 2024) that provides
comparable data from 1970 to 2020 for more than 130 countries around the world. In addition
to this quality dimension, we also explore equity issues. In order to provide a macro analysis,
we use a counterfactual approach by comparing the relative performance of Turkiye to the
most similar developing countries. While Trkiye is one of the most challenging countries
among the OECD members for ensuring access and retention of young people in formal
education, we show that the recent democratization of education did not lead to a significant
reduction in the quality of its schooling system. On the contrary, in parallel with this
expansion of schooling access, Turkiye experienced significant progress on indicators
evaluating the quality of education (mainly math and reading scores). However, as in other
countries like France and Germany, inequality in access, completion, and skill levels remain
high in Turkiye and will likely be among the most pressing education policy challenges in the
coming years.
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Genisletilmis Ozet

Son TIMSS 2023 (Trends in International Mathematics and Science Study) arastirmasinda
Tiirkiye dikkat c¢ekici bir bagar1 gostererek 58 katilimer iilke arasinda 8. sirada yer aldi ve 553
puanlik ortalama skoru ile uluslararasi ortalamanin oldukga {izerinde bir performans sergiledi
(Koca ve digerleri, 2024). Ancak, OECD’nin PISA (Programme for International Student
Assessment) arastirmasi, bu 6nemli basariyr tam olarak dogrulamamaktadir. Bu ¢eliski, bir
egitim sisteminin performansin1 6lgmede kullanilan verilerin kalitesinin belirleyici roliinii

ortaya koymaktadir.

Bu calismada, ¢ok sayida iilkenin egitim sistemlerinin kalitesine iliskin kapsamli bir veri seti
kullaniyoruz. Sadece PISA gibi uluslararas: sinavlardan elde edilen ortalama puanlar1 degil,

ayn1 zamanda agagidaki iki temel boyutu iceren ek dl¢timleri de dikkate aliyoruz:

1. Evrensel egitim kalitesi, 6grencilerin okuma, matematik ve fen bilimleri gibi temel

becerileri kazanma yetenegini degerlendirmektedir.

2. Gelismis yetkinlikler, yenilik¢i bir ekonomik biiyiimeyi tesvik etmek icin gerekli olan

ileri diizey becerileri kapsamaktadir.

Bu iki boyutu birlestirerek, egitim sistemlerinin etkinligini Olgen Ozglin bir gosterge
oneriyoruz. Bunun yani sira, egitimde esitligi degerlendirmek icin iki ek gosterge daha
sunuyoruz. Esitlik, burada uluslararas1 sinavlarda en yiiksek ve en diigiik performans gosteren
%10’luk dilimler arasindaki goreceli fark olarak tanimlanmistir ve egitim sistemlerinin

seciciligini hesaba katmak amaciyla okullagsma oranlari ile diizeltilmistir.

Iki farkli calismanm verilerini kullanarak, Tiirkiye'nin egitim performansinin benzer
ekonomik gelismislik seviyesine sahip iilkelere kiyasla daha iyi olup olmadigini
degerlendiriyoruz. Bu veriler, OECD filkelerinin ¢ogunu ve bir¢ok gelismekte olan iilkeyi
kapsamaktadir. Karsilagtirmali analiz ve karsi-gerceksel metodolojisinden faydalanarak,
Turkiye’nin egitim performansindaki degisimin benzer ekonomik gelismislik seviyesindeki
ulkelerden anlamli sekilde farkli olup olmadigini belirlemek icin gifte farklar yontemini

kullaniyoruz.

Analizlerimiz, Turkiye’nin 6grenci basari testlerindeki olaganiistii performans artisini kismen
dogrulamaktadir; o6zellikle 2000°1i yillarin  basindan itibaren Onemli bir yikselis
goriilmektedir. Cogu benzer iilke egitim performansinda iyilesme kaydetmis olsa da,
Turkiye’nin performans artigi belirgin sekilde daha yiiksektir. Bu bulgu, alternatif performans
esikleriyle de dogrulanmaktadir: 2020 yilinda Tiirkiye’de ortadgretimde minimum bagari
seviyesine ulagan 6grencilerin oran1 %88 iken, karsilastirma grubundaki iilkelerde bu oran
yalnizca %73 tiir. 2000 ve 2020 yillar1 arasindaki ¢ifte farklar analizimiz de bu pozitif egilimi
dogrulamaktadir; Tiirkiye i¢in fark +%3,6 olarak hesaplanmigtir.



Bununla birlikte, Tiirkiye egitim sisteminin nispeten yiiksek etkinligine ragmen, esitlik
konusunda o©nemli zorluklarla karsi karsiya oldugu goriilmektedir. Egitimde esitlik
gostergemiz, en yiiksek basart gosteren %10’luk dilim ile en diisiik basar1 gosteren %10’ luk
dilim arasindaki farki 6lgmektedir. Bu fark ne kadar biiyiikse, egitim sistemi 6grencilere esit
firsatlar sunma konusunda o kadar basarisizdir. Sonuglarimiz, Tiirkiye’de bu esitlik
gostergesinin son 50 yilda diistiiginii gostermektedir (1970-2020): 589 puandan 540 puana
gerileyerek her on yilda yaklagik 10 puanlik bir diislis yagamistir. Buna karsilik, okullagma
orani ile diizeltilmis esitlik gostergesi, 6zellikle ortadgretimde anlamli sekilde artmistir. Bu
egilimler, Tiirkiye’nin Kitlesel egitimde kaydettigi ilerlemeyi yansitmaktadir: 2000 yilinda
%60 olan ortadgretim tamamlama orani, 2023 itibariyla %90’a yiikselmistir. Bu gelismeler
biiyiik dlglide, zorunlu egitimi 12 yila ¢ikaran 2012 reformu (4+4+4 reformu) ile mumkin

olmustur.

Ancak, karsi-gergeksel analizimiz, Tiirkiye ile karsilastirilabilir iilkelerin egitimde esitlik
acisindan daha iyi performans gosterdigini ortaya koymaktadir. Bu durum, insan sermayesi
kalitesinin Tiirkiye genelinde nasil dagildigi konusunda oOnemli sorular dogurmaktadir.
Ayrica, Tirkiye’deki egitim esitsizliklerinin yalnizca bolgeler arasinda (Uysal & Gelbal,
2018) degil, aynt zamanda okullar arasinda da oOnemli oOl¢iide farklilik gosterdigi
goriilmektedir (Polat ve digerleri, 2024).

Son olarak, egitim kalitesinin iyilestirilmesine odaklanan bir egitim reformunun potansiyel
uzun vadeli kazanimlarin1 degerlendirmek i¢in ekonomik bir 6ngorii ¢alismasi yliriitiiyoruz.
Bir tahmin modeli kullanarak (Gust ve digerleri, 2024), kalite iyilestirme ve egitimde esitligin
birlikte artirllmasimin  Tirkiye i¢in 2100 yilina kadar oOnemli ekonomik kazanglar
saglayacagini gosteriyoruz. Karigik bir egitim politikas1 senaryosunda, 2100 yili itibartyla
GSYH’nin %111 oraninda artacagi 6ngoriilmektedir. Buna karsilik, yalnizca kalite artigina
odaklanan bir senaryoda bu artis %68,1 ile sinirli kalmaktadir. Bu bulgular, Tiirkiye’ nin
uluslararasi sinavlardaki basarilarini artirmanin 6tesinde, Vizyon 2023 programinda (MEB,
2018) vurgulandig1 gibi, egitim sisteminde bolgesel ve okul bazinda daha fazla esitligi

saglama hedefini de dnceliklendirmesi gerektigini ortaya koymaktadir.



1. Introduction

In 2023, Tirkiye achieved a remarkable performance in the international TIMSS (Trends
in International Mathematics and Science Study) assessment, ranking 8th out of 58
participants with an average score of 553, well above the international average (Koca et al.,
2024). This progression is part of a trend of improving results for Turkish students in
mathematics and science, which has been evident throughout successive cycles of TIMSS,
particularly since the 2000s. Compared with previous assessments, Turkiye has consolidated
its position among OECD countries, showing notable progress at both the 4th and 8th grade
levels. However, while these results illustrate a significant improvement in Turkiye’s
education system, questions remain as to the representativeness of the 2023 sample and the

structural challenges still facing the country.

According to Polat et al. (2024), the TIMSS 2023 survey in Turkiye was not carried out in
some provinces due to the earthquake of February 6, 2023. Thus, students from nine
provinces, including Adiyaman, Gaziantep, Hatay, and Malatya, were not included in the final
sample. This exclusion raises questions about the representativeness of the results obtained,
given that these regions, heavily affected by the disaster, generally experience difficulties in
terms of access to quality education. Furthermore, previous studies, such as those by Spaull
(2018), have already shown that sample composition can influence international rankings. In
this respect, the performance observed in 2023 may not reflect the reality of the Turkish

education system as a whole.

At the same time, Tirkiye’s results in the latest OECD PISA assessment survey do not
confirm its advantageous position found in TIMSS 2023. Its mathematics score is below the
OECD average (453 points compared to an average of 472). Results in reading and science
confirm this central position. The question is whether these contradictions will persist over the
long term and to what extent Tulrkiye’s performance has actually improved since the advent of

international surveys of student achievement.

Improving the quality of education is therefore a central issue if Tlrkiye is to avoid falling
into the "middle-income trap." As various researchers have pointed out (Suna & Ozer, 2021),
the level of qualification of the working population is a decisive factor for sustained, inclusive
economic growth. Despite progress in access to education, imbalances persist, particularly in

terms of the quality of teaching and performance gaps between schools and regions.



According to Sarier (2020), performance in mathematics and science is strongly influenced
by students’ socio-economic status, reflecting persistent inequalities in access to quality
education. To avoid this pitfall and foster sustainable development, it is essential to reduce
these disparities and improve the quality of education overall. Indeed, studies have shown that
countries that have successfully overcome this trap have implemented education policies that
promote research, innovation, and the development of advanced skills (Yediyildiz & Ustun,
2024).

Overall, the trend in Turkiye’s school enrolment rate is positive, with increasing
participation in secondary and tertiary education. According to the OECD, between 2003 and
2018, Turkiye doubled the number of students eligible for the PISA test, and the country
significantly reduced the number of young people not in education or training (OECD, 2021).
The 4+4+4 reform has played a crucial role in this progress, extending the duration of
compulsory education and promoting greater access to education for girls. In addition, the
"2023 Vision" project has also helped to improve the quality of the Turkish education system
by focusing on pedagogical innovation, teacher training, and the reduction of educational
inequalities (MEB, 2018).

Turkiye’s school enrolment rate has undergone significant change over the decades, but the
country remains marked by significant regional disparities. Despite this expansion in access to
education, significant gaps remain between provinces. According to Celik & Gir (2013), in
2012, provinces such as Bilecik, Rize, Artvin, and Bolu had secondary school enrolment rates
above 90%, while regions such as Bitlis, Sanlurfa, Sirnak, and Siirt remained around 40%.
This situation highlights the persistent challenges of educational equity and the need for
targeted policies to improve access to education in disadvantaged areas. In addition, the study
by Uysal & Gelbal (2018) indicates that regional economic development directly influences
access to education, with wealthier provinces benefiting from better school infrastructure and

higher-quality educational supervision.

Furthermore, Turkiye’s performance in various international assessments, such as PISA,
PIRLS, TIMSS, and ABIDE, reveals discrepancies depending on the studies and disciplines
assessed. According to T. Aydin & Cilek (2024), Turkiye’s performance in mathematics
increased from 2012 to 2022 (+15.0). However, according to Sarier (2020), in 2018, Tirkiye
reached its highest average scores in mathematics after a gradual increase since 2003,
although a decline was observed in 2015. On the other hand, according to Suna & Ozer

(2021), more than 60% of the variation in mathematics scores in Turkiye is attributable to
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differences in achievement between schools—more than double the rate observed in OECD
countries. These discrepancies show that, while some progress has been made, significant
disparities persist, particularly between schools. It also appears that students’ performance is
strongly influenced by their access to educational resources, including the availability of
qualified teachers, teaching materials, and an environment conducive to learning (Polat et al.,
2024).

Finally, educational inequalities in Turkiye are particularly visible in the PIRLS, TIMSS,
and PISA surveys. According to Yediyildiz & Ustun (2024), 64% of 15-year-old students in
Turkiye are classified as socio-economically disadvantaged, placing the country among the
most unequal in the OECD on this indicator. Furthermore, according to , socio-economic
status directly influences performance in math, science, and reading. Other studies, such as
those by Suna & Ozer (2021), point out that socio-economic characteristics explain a
significant proportion of the variance in school results. These findings show that improving
results on international assessments cannot be separated from a broader reflection on equity
and the redistribution of educational resources in Turkiye. According to Koseleci (2015), the
performance gap between the most and least developed regions is exacerbated by the

concentration of elite schools in large cities, accentuating inequalities between students.

All in all, Turkiye’s results in international surveys show significant progress, particularly
in TIMSS 2023, but also reveal potential problems with comparability of results over time and

between countries, as well as major challenges in terms of equity and equal opportunities.

We thus propose to use a methodology to aggregate Turkiye’s results in international
assessments, from a dual perspective of measuring both Turkish educational performance and
aspects of educational inequality. We use several indicators and various methodologies
measuring both average quality and inequalities to analyze the state of knowledge and
enhance the robustness of the results obtained. In doing so, we also seek to address the

problems of measurement error inherent in international surveys.

While longitudinal analyses capture fixed effects and trace school career paths, cross-
sectional approaches allow for a more comparative reading and, in turn, include many
countries. With this in mind, we propose a hybrid, counterfactual approach. Using cross-
sectional data spread over time, we analyze Turkiye’s educational performance using a
database of learning outcomes for nearly 130 countries between 1970 and 2020. In so doing,
we combine the advantages of cross-sectional data (comparability with other education
systems) with those of longitudinal analyses (the possibility of tracing the evolution of
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inequalities over time). We also use the double-difference method to correct exogenous
effects similar to all developing countries and detect structural changes in the Turkish
education system.?

In the remainder of this article, we first present the original data produced on the quality of
education. The methodology used to construct the data is explained, followed by an analysis
of Turkiye’s performance. The latter focuses on a number of dimensions to confirm or refute
the trends observed. Finally, we use an economic projection model to estimate the economic
impact of a better education policy in Tirkiye, using a historical macro-simulation model

based on a counterfactual approach.

2. Data and methodology

The originality of our work lies in the use of a database containing comparable scores in
several areas of school competence, at different levels and over a period covering around five
decades (1970-2020). * This database presents not only school performance scores, but also
measures of performance in certain benchmarks and scores for sub-samples, enabling us to
gain a better understanding of the equity of education systems, with a view to international

comparison.
2.1. Assessments of student learning

Our assessment of the quality of education systems is based on the dimension of learning
achievement, measured through an exercise that standardizes international surveys. The
international database on student learning compiles results from various surveys (TIMSS,
PIRLS and PISA)°. Other assessments focus on adult skills (IALS, PIAAC®). We present
these surveys very briefly. More information can be found in the respective reports for each
assessment (Mullis et al., 2020, 2023; OECD, 2023b; Paccagnella, 2016).

The International Association for the Evaluation of Educational Achievement (IEA) was
the first organization to conduct international surveys of student achievement. After a pilot
survey in the 1960s (Foshay et al., 1962), several assessments tested primary and secondary

®In a way, our approach can be seen as a natural, quasi-experimental experiment, with Tirkiye as the control
group and other developing countries as the control group.

*For a detailed description, see (Altinok & Diebolt, 2024).

*Trends on International Mathematics and Science Study, Progress on International Reading Literacy Study and
Programme for International Student Assessment, respectively.

®Respectively International Adult Literacy Survey and Programme for the International Assessment of Adult
Competencies.



school students in mathematics and science, but it was above all the TIMSS assessment that
made its mark on the international community. This survey began in 1995 and focuses on
mathematics and science. Since then, several waves of tests have been carried out every four
years.” The IEA has also assessed students’ reading skills since the 1970s, but it is undeniably
the PIRLS survey that has highlighted young people’s reading skills. In parallel with the IEA
surveys, the PISA assessment has attracted a great deal of media attention, particularly in
Germany (Waldow, 2009). PISA is an assessment developed by the OECD. Launched in
2000, it tests 15-year-old students in three skill areas (mathematics, science and reading). The
PISA assessment has become the survey covering the most countries in the world. Organized
every three years, eight different waves have been carried out up to 2022, with over 70
countries participating in the latest wave. Turkiye began participating in PISA in the second

wave, in 2003.

Alongside assessments of student achievement, surveys of adult skills (IALS and PIAAC)
can also be very useful for better assessing student skills. Using a specific methodology, some
authors have, in fact, obtained panel data relating to the skill levels of young adults (Schwerdt
& Wiederhold, 2019). All the surveys used to obtain the database can be found in Table 1.

Table 1: International surveys of student or adult learning achievement

No | Years Organizati Abbrev. Material Number of pountries or Grade
on regions

1 | 1959-60 IEA Pilot input M,S,L 12 7/8

2 | 1964 IEA FIMS M 12 7/FS

3 | 1970-71 IEA SSS-RC L 15 4/8FS.

4 | 1970-72 IEA FISS S 19 4/8/FS.

5 | 1980-82 IEA SIMS M 19 8/FS

6 | 1983-84 IEA SISS S 23 4/8/ FS

8 | 1990-91 IEA RLS L 32 3-4/7-8

9 | 1995-2019 IEA TIMSS M,S 45-38-26-48-66-65-64 3-4/7-8/ FS
11 | 1997-2019 UNESCO | LLECE M,S,L 13-16-15-16 36

12 | 1999-2007 UNESCO | SACMEQ M,L 7-15-16 6

13 | 2000-2019 CONFEM | PASEC M,L 22-22-10-14 2/5 then 3-6
14 | 2001-2021 IEA PIRLS L 35-41-55-50-65 4

15 | 2000-2022 OECD PISA M,S,L 43-41-57-74-65-71-79-81 15 years
16 | 2010-2019 USAID/R | EGRA L 29-40-5 1t06
17 | 2008-2019 ASER ASER L 2 1t06
19 | 2011-2017 OECD PIAAC L 39 Adults

Note: IEA = "International Association for the Evaluation of Educational Achievement”, NCES = "National Center for Education Statistics", CONFEMEN
= "Conférence des Ministres de I’Education des Etats et Gouvernements de la Francophonie”, OECD = "Organisation for Economic Co-operation and
Development”, USAID = "United States Agency for International Development”, RTI = "Research Triangle Institute”, ASER = "Australian Council for
Educational Research”, FIMSS = "First International Mathematics Study"”, SSS-RC = "Six Subject Survey: Reading Comprehension”, FISS = "First
International Science Study”, SIMS = "Second International Mathematics Study", IAEP = “International Assessment of Educational Progress”, RLS =

"The second wave dates back to 1999, then 2003, 2007... The latest wave with available data dates from 2019.
Although TIMSS 2023 data have recently been released, they could not be included in our analyses.
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“Reading Literacy Study", TIMSS = "Trends on International Mathematics and Science Study", LLECE = “Latin American Laboratory for Evaluation of the
Quality of Education”, SACMEQ = "The Southern and Eastern Africa Consortium for Monitoring Educational Quality", PASEC = "Programme d’Analyse
des Systemes Educatifs de la Confemen”, PIRLS = "Progress in International Reading Literacy Study", PISA = "Programme of International Student
Assessment”, EGRA = "Early-Grade Reading Assessment”, PIAAC = "Programme for International Assessment of Adult Competencies”. Subjects: M=
mathematics; S= science; L= reading. FS = "end of upper secondary".

2.2 Methodology

Our analysis includes several recently published original datasets measuring multiple
dimensions derived from student achievement surveys (Altinok & Diebolt, 2024, 2025). In
addition to traditional average scores from surveys such as PISA, we also use alternative
measures such as the proportion of students reaching specific thresholds, differences between
deciles, or even gaps between socioeconomic levels. By mixing these dimensions with

traditional measures used in education, it is possible to obtain indices of efficiency or equity.
2.2.1. Education quality database

Before preparing data on specific sub-samples or thresholds, it is essential to have an
international database on the quality of education systems. The detailed methodology of this
approach can be found in Altinok & Diebolt (2024). Below, we briefly present the general
approach to obtaining average scores before continuing with the dimension of educational

inequalities.

Altinok & Diebolt (2024)‘s approach is based on grouping the various international
achievement tests (presented in the previous section) onto comparable scales. Since these
surveys are diverse in nature, the authors developed a methodology for adjusting them to each
other in order to avoid any potential bias. The surveys were adjusted to enable comparisons
over time and space. The general idea behind this approach is to use the results of countries
that have participated simultaneously in several surveys over the same period (Angrist et al.,
2021).

In fact, by combining all the countries that have participated in several assessments, it is
possible to calculate conversion rates, as one would for an exchange rate between currencies,
for example. This method is used to adjust the scores of surveys carried out from the 1990s
onwards and has already been implemented by previous research (Angrist et al., 2013, 2021,
Gust et al., 2024). An additional approach was also implemented to anchor the surveys to
each other over time, particularly before 1990. Following the pioneering approach of

Hanushek & Kimko (2000), it is thus possible to anchor international survey data by referring



to the U.S. results in the national survey of student achievement, namely the National

Assessment of Educational Progress (NAEP).®

As for PISA and TIMSS, the calculation of a general conversion rate is sufficient to obtain
a comparable database in terms of learning outcomes.® What is new, however, is the
implementation of the multiple imputation method used in Lim et al. (2018). By using data
that are highly correlated with educational attainment, Altinok & Diebolt (2024) explain that
this approach makes it possible to extend both the period covered by attainment assessments

and to predict scores for countries that have not participated in all these assessments.

This imputation procedure uses the "Amelia 11" package (Honaker et al., 2011) and is
useful for obtaining panel data for almost half a century (1970-2020).*° Indeed, the database
prepared by Angrist et al. (2021) only covers the period 2010-2020. The combination of
multiple imputation and the earliest surveys, anchored through conversion rates and NAEP
evaluation, allows Altinok & Diebolt (2024) to generate comparable scores for key OECD
and developing countries from 1970 to 2020. This database will serve as the foundation for

our analysis.

Furthermore, in order to combine the quantity and quality of education, Altinok & Diebolt
(2024) propose associating the average number of years of schooling with students’ scores on
achievement assessments. Filmer et al. (2020) were the first to perform such a conversion.
This combination thus provides a relative measure of the quantity of education, taking into
account the educational quality differential between countries. The main hypothesis is based
on the idea that one year of education in a given country does not necessarily yield the same
academic performance in terms of learning outcomes as in another country. Some countries
prove to be more efficient than others, as highlighted by assessments such as PISA. With this
in mind, the hybrid indicator we are implementing is the "Learning-Adjusted Years of

Schooling™ (Filmer et al., 2020). To calculate this relative indicator, the score obtained is

®Details of the methodology used to obtain a database of over 130 countries are presented in Altinok & Diebolt
(2024). The present article focuses on the results for Turkiye, comparing this country with a sample of 20
developing countries with an economic level close to Tirkiye’s in 1970.

°Assuming that the average mathematics scores of countries participating in TIMSS 1999 and PISA 2000 are
equal to 553 in TIMSS and 533 in PISA, then the conversion rate between PISA and TIMSS will be 553/533 =
1,0375 . PISA scores will thus be revised upwards by around 3.75%.

%Details of the multiple imputation procedure can be found in Altinok & Diebolt (2024). In contrast to Lim et al.
(2018), we employ this multiple imputation method using different steps to minimize measurement error.
Specifically, eight steps are implemented, ranging from predicting scores for countries with the most
observations over a short period (between 1995 and 2020, step number 1) to countries with very little data on
education quality and over a longer period (between 1970 and 2020, step number 8). This imputation procedure
uses explanatory factors previously selected via multiple regressions and includes several explanatory variables.
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divided by 700 (considered a theoretical ceiling), giving a value between 0 and 1. This ratio is
then multiplied by the average number of years of schooling, taken from the database of Barro
& Lee (2013). The new database thus obtained provides information about three
complementary variables: the quality of education systems (via scores on various achievement
surveys and performance thresholds), the quantity of education (via the average number of

years of schooling), and the Learning-Adjusted Years of Schooling (LAYS).
2.2.2. Extending the base to school inequalities

The use of anchoring methods provides a panel database on the quality of education. In
practical terms, data on the quality of education are spread over several school levels
(primary, secondary) and skill areas (mathematics, reading, science) and are available
between 1970 and 2020 for most OECD countries (including Turkiye) , as well as a large

number of developing countries.**

Analyzing the performance of an education system solely in terms of average scores can
overlook the issue of equity. It is therefore appropriate to propose measures to assess the
inequitable dimension of educational achievement. As school enrollment is not universal in all
countries, we adjust inequality indicators based on school completion rates. This issue is more

prevalent in developing countries like Turkiye.

Three main dimensions are used to analyze performance differences within countries.
Firstly, we reproduce the data anchoring methodology almost identically, focusing on
performance thresholds and scores across the different deciles. The approach used is very
similar to that for average scores, with the difference that we prefer to use anchoring by the
so-called "equipercentile” method instead of the "conversion rate™ method in order to calibrate
each performance threshold across countries and over time (Kolen & Brennan, 2014). The
main advantage of this method is that it takes into account the distribution of scores within
each database. In concrete terms, instead of anchoring average scores with conversion rates,
we anchor each percentile of a reference survey with the same percentile of another survey
when calculating conversion coefficients. Around a hundred of these coefficients are
calculated for a pair of surveys (each referring to a particular percentile). This allows us to
take into account any differences in score distribution within each survey. Indeed, as we wish

to calculate the proportions of students exceeding performance thresholds, it is important to

1t should be noted that we use the term "panel" in the sense that the cross-sectional data are grouped together
without longitudinal follow-up. However, as the data are statistically representative of the different countries
included in the surveys, we can consider them as a panel for monitoring the performance of education systems.
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take into account the distribution of scores within each assessment before anchoring the

surveys to each other.

We calculate the proportions of students reaching different competency thresholds. More
specifically, we are interested in two levels. The performance thresholds are based on those
developed by the IEA, and these thresholds are also quite similar to those defined by the
OECD in the PISA test. The first level refers to a "Minimum Proficiency Level" (MPL),
whose main aim is to highlight the proportion of a population that achieves a certain level of
competence, in order to obtain minimum skills for everyday activities. The Sustainable
Development Goals explicitly refer to this minimum threshold (UNESCO Institute of
Statistics, 2019). The minimum proficienct threshold refers to the IEA’s minimum
benchmark, the "Low International Benchmark™, which corresponds to a threshold of 400
points. Students who reach this threshold have basic skills in mathematics, reading and
science.'” At primary level, they can perform basic arithmetic operations on one- and two-
digit numbers as well as solve problems involving a small number of parameters. Students can
handle fractions and common geometric shapes. Statistically, they can read and complete bar

graphs and tables.

Alongside this minimum threshold, it is interesting to look at the proportion of students
reaching the Advanced Proficiency Level (APL). The main purpose of this threshold is to
measure the proportion of the population achieving a high level on tests of student
achievement, and thus identify the proportion of elites within each country. We use the IEA’s
reference threshold, the Advanced International Benchmark, which is set at a level of 625
points. ** At this level, primary school pupils can apply their knowledge and understanding in
a variety of complex situations, and explain their reasoning rigorously. It is no longer a
question of having basic knowledge, but rather of being able to use it in complex situations
while knowing exactly which skills to mobilize, and mobilizing more sophisticated tools
(such as the use of fractions or decimals). The use of multidimensional tools is essential to
reach this advanced level. The set of skills acquired for each skill area and threshold is
presented in more detail in OECD (2023b) and Mullis et al. (2020). In particular, we analyze

the proportion of students achieving the Minimum Proficiency Level (MPL) against the

2This threshold is very close to the level 2 defined in the PISA assessment (OECD, 2023b).

Bt is important to note that this threshold is very close in secondary education to level 5 of the PISA study. The
thresholds are close to 625 points for the 3 skill areas, bearing in mind that we use approximately the same
threshold in reading. More precisely, the threshold is 607 points in mathematics, 633 points in science and 626
points in reading. See OECD (2023b) , pages 92, 9-100 and 103 for the definition of thresholds according to the
PISA assessment.
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proportion achieving the Advanced Proficiency Level (APL). A country that manages to get
almost its entire population to reach the minimum threshold can be considered egalitarian. If
the same country also manages to get a proportion of students to exceed the advanced skills

threshold, it will be both egalitarian and successful.

In addition to average scores, we also calculate scores for each decile. The gap between
deciles may prove to be a means of measuring educational inequality, following the approach
developed by Piketty (2013) in the context of income inequality. In doing so, we calculate
scores at deciles 1 and 9, i.e. D1 & D9, respectively, the average score of the lowest and
highest performing 10%. An egalitarian country should logically obtain an interdecile ratio
close to 1, meaning a very small gap in performance between the two extreme deciles. On the
other hand, an unequal country that manages to get the best performers to do better, while
neglecting the worst performers, will have a high interdecile ratio. Measuring the interdecile
ratio will therefore enable us to assess the level of inequality in Turkiye in comparison with

other countries.

An additional way of measuring educational inequalities concerns the potential differences
in performance that may exist between populations with specific characteristics, such as
whether or not they come from a family with high socio-economic capital. This brings us
back to the classic analysis of inequalities in the sociology of education (Coleman, 1966). It is
important to note that the initial anchoring is done on the scores of each sub-population, but
the use of ratios is only carried out during the multiple imputation procedure (Altinok &
Diebolt, 2025). The approach adopted here is to replicate the initial anchoring methods on
sub-populations, then use ratios marking the absolute differences between sub-populations to
perform data imputation.

Here, we use only the variability of scores relating to differences in socio-economic level.
For this purpose, Altinok & Diebolt (2025) calculated socio-economic level scales within all
surveys, using available data. It is impossible to have a standardized and similar scale for all
surveys. However, as the authors use the interquartile range for each index (i.e. splitting the
distribution of scores into four equal parts), comparison between different periods should not
suffer from the lack of standardization of scales for this index between surveys. If students
with the highest socio-economic levels have significantly higher scores than those from
families without social and economic capital, the country can be considered unequal in terms
of educational achievement. We use an index of socio-economic level, obtained from virtually

all the assessments included in our database. As the measurement of this index is quite
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heterogeneous between achievement tests, it is primarily the absolute gap between quartiles
that will be weighed in our analysis. The bottom quartile (Q1) will measure the average score
of students from the 25% poorest families in terms of socio-economic status. We then
measure the level of inequality by calculating the difference in performance between the top
quartile (Q4) and the bottom quartile (Q1). The greater the difference, the greater the
inequality.**

2.2.3. Synthetic performance indices

The indicators presented above each measure a particular dimension and may relate to
measures of effectiveness, efficiency, or equity. First, we propose to construct an indicator of
educational effectiveness. This indicator is based on the assumption that a system can be
considered efficient if it succeeds in getting all its students to reach the minimum performance
threshold (MPL), without sacrificing those who could also reach the excellence threshold
(APL). However, it is virtually impossible to have the entire population reach the threshold of
excellence. This is why we weight the value relative to this threshold to obtain our efficiency

index:

. (MPL+2xAPL)
efflcacycountry,t = 5 x 10 (1)

with MPL = Minimum Proficiency Level & APL = Advanced Proficiency Level

So let’s assume a country A where 80% of the population reaches the minimum threshold
and only 5% manage to reach the excellence threshold. Conversely, in country B, almost the
entire population reaches the minimum threshold (95%), with almost a fifth reaching the
excellence threshold (20%). The efficiency index is equal to 450 in country A compared to

675 for country B, which represents a difference of 50% in favor of the latter country.

Beyond efficiency, a system can also be measured by its degree of equity, i.e. the extent to
which it enables everyone to succeed, regardless of their initial resources. The notion of
equity is fairly subjective but often refers to the principle of equal opportunities to succeed,
irrespective of individual characteristics. Equity does not imply perfect equality between all
students, but rather equal access and success justified by factors independent of socio-
economic characteristics or based on various dimensions (such as gender, immigrant status, or
religion). It is impossible to combine all possible dimensions. The most commonly used one,

given the ease of obtaining comparable data, refers to the socio-economic status of parents.

Y1t remains possible that if the structure of the population changes over time, such as the arrival of large
numbers of poor immigrants in a country, the interquartile range may be modified exogenously.
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However, the measure of socio-economic level is quite heterogeneous between the different
assessments and may be interpreted differently depending on the economic level of the
country. A more neutral measure refers to the analysis of deciles. More specifically, the gap
between the bottom and top deciles can measure a degree of inequality, somewhat similar to
the Gini index. We therefore propose to measure the equity of education systems by
combining the extreme deciles in terms of student scores. The bottom 10% decile is calculated
as the average score of students in the bottom 10%. In contrast, the top 10% score refers to the
average score obtained by the top 10% of students. The greater the deviation from the median
score, the more inequitable an education system is considered to be. More generally, the

formula we use is as follows:

Top1oy—Bottomqgy,

eCIUityabsolute,t = (1 Median_score ) X 1000 (2)

where Bottom, o, IS the average score obtained by the bottom 10% of students, Top; o, IS

the average score obtained by the top 10% and Median_score is the median score.

This equity index thus represents the standardized score of the gap between the highest and
lowest performers, relative to the median score. As Spaull (2018) points out, the incomplete
schooling of a young population can call into question the interpretation of results within
surveys such as PISA. If an education system is selective and does not include the entire
school-age population, it is possible for the equity index to be biased. Let’s take the example
of a country where only half the population aged 15 actually attends school. In this case, the
calculated index will tend to overestimate the level of equity in the country under the
assumption that the population excluded from the education system would have performed
less well if they had attended school. To take account of this exclusion bias, we calculate an

adjusted equity index in which we include the school completion rate:

Top1oy—Bottom,gy,

equityaqjusteat = (1 Median score ) X completion X 1 000 (3)

where completion represents the completion rate for the school level in question.

Descriptive statistics are presented in Table 2. Turkiye’s position falls between the two
groups of countries in terms of quality of education (respectively OECD and developing
countries groups). However, the indicator relating to the number of years of schooling
highlights the clear gap between developed countries and Turkiye. On average, OECD
countries record around 10 years of schooling over the period 1970-2020, compared with 5.6

years for Tirkiye. Even the group of developing countries has a higher level of schooling than
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Turkiye (6.9 years). This difference is confirmed by the hybrid indicator of years of schooling
adjusted by the quality of education, which is around half as high in Turkiye as in OECD

countries.

Although the equity index is relatively close between Tirkiye and the group of OECD
countries, once the completion rate is taken into account, adjusted equity is significantly lower
in Turkiye. This disparity can be explained by the low enrollment of young people between
1970 and 2010. Finally, the efficiency index falls between the average for developing
countries and that for OECD countries. Turkiye thus occupies a special position here,
appearing to hold an average position among developing countries but lagging behind when
OECD countries are used as a benchmark. It therefore seems important to compare Turkiye
with similar countries, as the process of universal schooling was only implemented later in

Turkiye, unlike in developed countries.

Table 2: Education database (1970-2020)

Average Standard Minimum Maximum
deviation

Tlrkiye
Quality of education 462.2 14.2 445.4 501.3
Years of schooling 5.6 1.9 2.6 8.1
Mixed indicator (LAYS) 3.7 1.3 1.7 5.8
Equity indicator 535.6 24.4 499.4 589.5
Adjusted equity indicator 394.2 102.0 284.2 537.5
Efficiency indicator 454.9 27.9 424.1 526.4
OECD-20
Quality of education 499.2 37.6 379.7 599.2
Years of schooling 9.9 2.2 2.6 13.8
Mixed indicator (LAYS) 7.2 1.9 1.7 10.8
Equity indicator 537.4 43.9 340.4 633.6
Adjusted equity indicator 478.0 87.7 150.1 630.3
Efficiency indicator 534.7 84.7 288.9 754.9
Group of developing countries D20
Quality of education 409.8 57.4 268.6 545.7
Years of schooling 6.9 2.7 1.6 13.0
Mixed indicator (LAYS) 4.1 2.0 0.6 9.8
Equity indicator 473.5 99.5 24.2 639.8
Adjusted equity indicator 338.3 142.3 211 597.7
Efficiency indicator 341.3 112.0 140.5 616.3

Notes: The data include all observations available between 1970 and 2020 for a selection of 20 OECD countries,
20 developing countries and Tirkiye. A total of 220 observations are available for the full sample of developing
countries and 11 observations for Turkiye (data available every 5 years). Source: authors’ calculations based on
(Altinok & Diebolt, 2024, 2025).
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2.3 Analysis
2.3.1. Double-difference analysis

In order to analyze the evolution of Turkiye’s performance rigorously, we employ a
counterfactual approach known as the double-difference method. It is possible that the recent
increase in Turkiye’s performance is mainly due to a catch-up effect with countries that were
at the top in the 1970s. In this case, this evolution cannot be considered exceptional or as the
result of educational policies specific to Turkiye. To test this hypothesis, we calculate the gap
between Turkiye’s performance and that of countries with roughly the same characteristics in
the 1970s, i.e. a panel of 20 developing countries with roughly the same GDP per capita as
Tirkiye.

We then calculate the performance gap between Tirkiye and the selected countries in
subsequent years, using the previously defined performance indicators. If the gap is
significant, then we can deduce that the trajectory followed by Turkiye results from the
country’s own actions and is not the consequence of a simple catch-up phenomenon and/or of
factors external to Turkiye.

Let’s assume the following performance indicator (denoted educ) for Turkiye and a panel

of countries similar to Turkiye, which we denote DEV,,:
eduryr970 = X et edupgyzg1970 =Y 4)
We can calculate the variation in Tlrkiye’s performance between two periods:

Aedurygtstr10 = €dUryrer10 — €dUrygye ®)

Similarly, it is possible to calculate the variation in performance for the control group (here
the 20 developing countries in our panel, noted ):

Aedupgyzo,t-t+10 = €dUppy20,6+10 — €dUpEV20,¢ (6)

A significant effect of Turkiye’s performance can be observed by calculating the difference
between the variation in Turkiye’s performance and that of the selected panel of countries

(using the double-difference method):

Aeduryr-net,t-t+10 = ( edurygtr10 — eduTUR,t) - (eduDEvzo,t+10 - eduDEVZO,t) (7)

>We looked for countries with a GDP per capita close enough to Tirkiye’s in 1970 to form the control group
sample. The countries in this group are as follows: Algeria, Brazil, Chile, Colombia, Costa Rica, Czech
Republic, Ecuador, El Salvador, Guatemala, Iran, Malaysia, Mauritius, Mexico, Nicaragua, Peru, South Africa,
Vietnam, Slovenia, Turkiye and Uganda.
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The main drawback of this double-difference approach is the potential presence of
measurement errors that could bias the net effect of the variation in Turkiye’s performance.
For example, if there were a measurement error that overestimated the indicator in a given
year, then the variation calculated between two periods would mainly reflect this

measurement error.

To partially mitigate this estimation bias, we propose two alternatives. First, we calculate
the absolute deviation of Turkiye’s performance relative to the panel considered for each

period:

eduTUR—relative,t = eduTUR—abs,t - eduDEVZO—abs,t (8)

Then, by calculating the average of these indicators, it is possible to determine whether the
school performance observed in Tirkiye significantly differs from that of other comparable

countries:

n
_ Zt=1dUTUR-relative,t

edumean,TUR—relative,t - n (9)

Another method is to extend the time intervals used to calculate the variation, to reduce
potential estimation biases. Instead of using a 10-year interval, we could use intervals of 10,
15 or 20 years:

AeduTUR—dif,t—w+15 = (eduTUR,t+15 - eduTUR,t) — (edupgy20,t+15 — €dUpgy20t) (10)

2.3.2. Model for projecting an improvement in the quality of education

Furthermore, in order to assess the potential economic benefits of improving the quality of
education in Turkiye, we use a forecasting model developed in several studies by economists
such as Eric Hanushek and his co-authors (Gust et al., 2024; Hanushek et al., 2017b, 2017a;
Hanushek & Woessmann, 2012).

In these forecasting models (the key features of which are presented in Appendix B), a
macro-simulation of the impact of an educational reform is conducted using the results of
growth models estimated in a previous study (Hanushek & Woessmann, 2012). We apply this
model and attempt to measure the trajectory that Turkiye could experience if it implemented

an effective policy to improve the quality of education.

Our first scenario estimates the economic benefits of a policy aimed at improving the test
scores of the entire population by a quarter of a standard deviation, or around 25 points on the
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PISA-comparable scale. By simulating this increase, we can estimate the potential economic

growth Turkiye could experience by 2100.

In these models, the skills of each cohort differ from those of the current workforce. We
simulate a situation where an educational policy is introduced, gradually affecting the entire
population over the period 2020-2100. Initially, the workforce maintains its pre-reform skill
level. This workforce is then partially, and eventually fully, replaced by individuals who have
experienced the reform. This transition takes several years, considering that the duration of
working life is 40 years (W = 40). Thus, each year, 2.5% of Turkiye’s total workforce

comprises students who have experienced the educational reform.

We calculate the skill level of the workforce for each year between 2020 and 2100 by
replacing the oldest workers with those from the new cohorts (i.e. A, ) weighted as 1/W,
where W is the working life. In calculating the gain in cognitive skills from such a reform, we

consider 4 different phases:

1. School reform (t = 1, ..., R ): during the R-term reform, workers with an initial

skill level are gradually replaced by more skilled workers.

2. Main replacement (t = R + 1, ..., W): workers with the initial skill level (i.e.

pre-reform) are replaced by new workers for the next (W — R) years.

3. Quality reinforcement (t = W + 1, ..., W + R): for the following R years, some
workers who have only partially experienced the reform are replaced by workers who

have fully experienced the reform.

4. Population with complete reform (t = W + R + 1, ...): The entire workforce

concerned has a skill level at the level of the desired reform.

In these models, a reform scenario assumes a linear progression path taking 15 years
before the reform is fully operational (parameter R). This means that the educational levels of
each of the first cohorts following the educational reform will have different (and better)
levels of educational completion. For each year of the simulation, we calculate the GDP

growth rate resulting from the educational reform as follows:

reform

9r =p+ V4, (11)
GDP with or without the reform changes as follows:

GDP2 = (1 + g) x GDP? (12)
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where A€ (reform, without reform).

The total value of the reform is given by the sum of the discounted annual GDP

differences:
Value Of the reform = Zgz%(l)gg(GDpﬁeform - GDP\f/ithout reform) X (1 + d)—(t—2020) (13)

where d is the discount rate.

3. Results

We explore the overall performance of the Turkish education system by analyzing the
evolution of the various indicators used in our study (Figure 1). The quality of primary and
secondary education appears to have fallen below the OECD average in the 1970s (i.e. set at
around 500 points). However, an upward trend appears to have begun in the 2000s. The
efficiency indicator of the education system, which combines the proportions of students
reaching the two performance thresholds, seems to show an increase between 1970 and 1990,
followed by a decline until the early 2000s. Thereafter, the index rises significantly, which
can be explained by the educational policies outlined in the introduction. However, equity in
Turkiye’s education system seems to be eroding almost continuously, except during the last

decade.

Figure 1: Performance indicators for the Turkish education system (1970-2020)
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Source: authors’ calculations based on (Altinok & Diebolt, 2024, 2025).
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As indicated in the introduction to this article, the main innovation of our work lies in the
availability of comparable data for the quality and equity of education over almost half a
century (1970-2020). Restricting ourselves to a single country can conceal general trends and
attribute exogenous improvements to one country. Our method is comparative and focuses
here on countries similar to Turkiye, developing countries that we call DEV-20. One
advantage of restricting ourselves to these countries is the availability of long-term data, and
the fact that Tlrkiye is positioned among countries that have followed a similar trajectory in
terms of school enrolment, particularly at the secondary level where enrolment was not
universal in the 1970s. In this way, we can avoid comparing Turkiye with OECD countries
where universal secondary schooling was achieved by the end of the 1970s, which would tend
to overestimate Tiirkiye’s performance in the various skill areas.'® Looking at the quantitative
dimension of education alone, we see a significant gap between Turkiye and OECD countries
(Figure A.1). Secondary school completion rates are significantly lower in the developing
countries in our sample than in OECD countries. At the same time, there has been very strong
growth in student enrolment, especially since 1995. Beyond the quantitative dimension, a
purely qualitative approach also highlights the dominance of OECD countries (Figure A.2).
Indeed, the quality of education has always appeared superior for OECD countries, even if
Turkiye seems to have caught up in the last decade. An analysis of our efficiency index
confirms our approach of comparing Turkiye with developing countries. Although efficiency
is higher in Turkiye than in developing countries, the country’s singular position suggests that
it should be placed at the level of emerging countries such as Argentina and Indonesia (Figure
A.3). The equity of Turkiye’s education system appeared quite high in the 1970s, especially in
comparison with other developing countries (Figure A.4). However, it seems to have
gradually declined over the years. It is therefore necessary to analyze all dimensions of

education in order to gain a comparative perspective on Turkiye’s performance.
3.1. High performance compared with other developing countries

We begin by comparing the quality of education in Turkiye in a cross-section for the year
1970. The skill level we find for Turkiye is one of the highest among the developing countries
in our panel - called DEV-20 - for both grade levels, in reading and mathematics (Figure 2).
While Tirkiye’s average score is close to 500 points in mathematics at the primary level, its

average level is only 360 points for the countries in our panel. Assuming that one year of

By way of example, Spaull (2018) has shown that Tiirkiye’s results in the PISA survey appeared to be
overestimated in the early 2000s due to a lower enrolment of 15-year-olds than in other OECD countries.
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achievement is equivalent to around 40 points for a developing country (Avvisati & Givord,
2023), this would mean that Tlrkiye was more than four years ahead of the other countries. It
is worth noting that only Vietnam outperforms Turkiye, particularly at the secondary level,
while Malaysia scores around 20 to 30 points lower than Turkiye. Moreover, in 2020",
Turkiye’s position remains high, despite lower performance than countries such as Slovenia,
the Czech Republic and Vietnam (Figure A.5). On the other hand, African countries such as
South Africa and Uganda have significantly lower scores than the other countries in the
sample.

Figure 2: Performance of DEV-20 countries in 1970
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"1t should be noted that the 2020 data exclude the Covid-19 crisis because our projections stop at 2019 and we
extrapolate the 2020 results by reproducing the trend observed over the last period (for example between 2015-
2018 according to PISA or 2015-2019 according to TIMSS).
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Table 3 shows the evolution of performance for each skill area (mathematics, reading and
science) and each school level analyzed (primary and secondary). The period studied spans 50
years, from 1970 to 2020. Based on an international average in 2000 of 500 and a standard
deviation of 100, it appears that, since 1970, school performance in Turkiye has increased,
even if it was below the OECD average in 2000. To assess the significance of the variation in
performance, we calculated the measurement error for each mean score.'® The reading level
for primary school rose from 430 to 496 points between 1970 and 2020 (see Figure A.6). This
represents an increase of around 70 points, or 14 points per decade, which is the equivalent of
two school years of learning over half a century. These variations are almost all significant in
terms of the standard errors calculated.'® If we look at the column relating to long-term
standardized variation (column 8), the gains are all positive over the long term: the Turkish
education system has therefore globally improved its ability to teach students since 1970. The
average level in secondary education tended to fall between 1970 and 2000, while a clear rise

was observed over the last two decades (see also Figure A.7).

Table 3: Trends in education quality and productivity effects

(D @ 3) ) ©) (6) N (8 © 10 (11 a2

Mean performance in score points Trends over time Productivity effects

1970 1980 1990 2000 2010 2020 Short term Long Term | Short term Long term

Level s.e. Level s.e. Level s.e. Level s.e. Level s.e. Level se @ Var s.e. Var s.e. L.B. UB. LB. UB.

Mean 454 (5.7) 459 (4.9) 458 (4.9) 445 (49) 468 (48) 501 (2.0) 28 (26) * 10 (1.2) * 19 28 16 24
Primary 454 (5.6) 462 (4.7) 464 (4.7) 449 (4.7) 461 (4.7) 523 (4.8) 37 (34) * 14 (1.5) *,24 37 23 34
Reading 430 (4.4) 452 (3.5) 456 (3.5) 445 (3.5) 472 (3.1) 496 (3.1), 26 (24) * 13 (1.1) *; 17 26 22 33
Math 475 (6.2) 469 (4.8) 473 (4.7) 454 (4.8) 460 (4.7) 534 (4.8) 40 (34) * 12 (l.6) *;27 4.0 20 3.0
Science 457 (5.3) 466 (4.7) 461 (4.7) 450 (4.7) 451 (4.7) 538 (4.5) 44 (32) * 16 (14) *:30 44 27 4.0
Secondary 453 (5.7) 456 (4.9) 452 (4.9) 441 (4.9) 474 (4.8) 480 (2.0) 19 (26) * 5 (1.2) *: 13 19 09 13
Reading 411 (6.5) 435 (5.8) 439 (5.8) 432 (5.8) 468 (3.7) 461 (2.0) 15 (3.1) * 10 (14) * 10 15 16 2.5
Math 476 (6.0) 463 (4.9) 454 (49) 452 (49) 471 (48) 478 (2.0) 13 (26) * 0 (13) 09 13 01 01
Science 472 (5.2) 469 (4.6) 462 (4.6) 441 (4.5) 485 (3.9) 501 (2.1): 30 (25) * 6 (1.1) *:20 3.0 10 14

Source: authors’ calculations based on (Altinok & Diebolt, 2024, 2025).

In addition to the long-term analysis (50 years), we have also calculated short-term
variations (over the last 20 years). Here, the results confirm and amplify the upward trend,

8The measurement error or “standard error” is calculated here in such a way as to encompass both the
measurement error inherent in estimating macro performance from a micro survey, but also taking into account
the measurement error arising from the multiple imputation method. Assuming that the two errors are
independent, we can calculate the standard error as follows error = measurement errory yey, +
measurement erroTynpyeation - 1NE Measurement error of the imputation is achieved through a bootstrapping
method with 30 replications on the results from the imputation, which itself includes around 80 score
predictions.

Most short- and long-term variations are significant at the 5% level. To conduct the significance test, we
combined the standard errors ("S.E.") and calculated the threshold using the following formula:threshold =

VE.S2 ncet E-S2cppX% 1,96 . If the corresponding difference is greater than this value, we deduce that the
difference is significantly different from O at the 5% threshold. Significant data are indicated with an asterisk (*).
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highlighting an acceleration in performance in all areas and levels since 2000 (column 7).
Performance in mathematics at primary level has risen by around 40 points per decade over
the last 20 years, while at secondary level it has risen by around 13 points per decade
(although the latter is not significant). If we relate this variation to the equivalence in terms of
years of acquisition, the effects are quite significant. While, over the long term, Tirkiye has
gained the equivalent of more than a year’s acquisition in reading (range between 1.6 and 2.4
school years), the increase is just as significant over the short term (range between 1.9 and 2.8
school years). The increase at primary level is double that at secondary level (3 years vs. 1.6

school years respectively).

We know that the level of school skills is closely linked to the economic level of nations
(Hanushek & Woessmann, 2015). Even if the relationship is less clear-cut, we might therefore
logically expect better results within schools that are better endowed with financial resources
(Hanushek, 2019). Moreover, in order to test the extent to which Turkiye’s performance is in
line with what might be expected given its economic level or the scale of its education
spending, we carry out various tests. First, we carry out a graphical analysis of the
correlations between each skill area and educational level and the economic wealth indicator.
More specifically, we establish a correlation between educational performance and GDP per

capita in dollars, adjusted by the purchasing power parity method.

Figure 3 illustrates the significant gap between Tirkiye and other countries for the quality
indicator, obtained by grouping all subjects and all levels. 2 While the expected score would
be around 375 points, the actual score is around 450 points, which is 75 points higher than the
score predicted by a simple prediction based on GDP per capita. The same comparison for the
year 2020 shows a stronger correlation between economic level and school performance (the
correlation coefficient is 0.44), while Tlrkiye manages to perform better than expected if we

consider a linear relationship between economic level and education quality (501 vs. 475).

“This analysis was carried out for each skill area and grade level. Additional results can be found in Figures
A.8-A1l.
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Source: authors

To gain a better understanding of this potential performance gap, we regress performance
on the economic level of each country. Beyond the coefficient associated with this last

variable, i
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Figure 3: Relationship between GDP per capita and quality of education
(DEV-20 countries)
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t is the residual attached to each country that attracts our attention (Table 4).
gression, we associate a particular dimension of educational skills with GDP per

ce the data are panel data, this enables us to obtain country fixed effects that are not
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explained by the economic wealth indicator. Of the 20 countries included in the sample®,
Turkiye’s ranking is often in the top five, underlining its higher score than would be expected
if its economic level were taken into account. In fact, it should be remembered that the
residual ranking allows us to measure what is not taken into account in the model, namely

economic level.

Table 4: School performance and economic level of countries

()] @ @ “@ ® @ (@] ® ®
log(GDP pc) 50.232%%* 12.696%* 36.279%* 37.437%4* 28.401%%* 34.483%** 99.190%** 41.456%%* 77.492%%*
(2.404) (6.454) (5.649) (6.105) (7.481) (3.622) (3.152) (8.214) @271)
Intercept 294.023%%* 383.119%** 344.413%4% 317.415%*%* 368.244%%% 328.300%** 99.457H** 94 317F%* 124.756%**
(8.770) (12.309) (12.475) (13.285) (11.745) (7.596) (16.608) (28.489) (15.541)
Level Primary Secondary Both Both Both Both Primary (adj.} = Secondary (adj.) Both (adj.}
Skill All All Reading Maths Sciences All All All All
Adjusted No No No No No No Yes Yes Yes
R-squared 0.53 0.10 0.31 031 0.22 030 0.68 043 0.56
Observations 502 433 293 337 305 933 502 427 929
Nb. countries 17 17 20 19 20 20 17 17 20
1970-2020
Ranking 3 5 5 5 5 5 4 4 4
Residnals -16.10 -19.82 -4.50 -28.89 -18.86 -17.9% 3817 123.87 §1.50
Best ranked Czech Rep. Czech Rep. Czech Rep. Czech Rep. Vietnam Czech Rep. Uganda Vietnam Vietnam
2000-2020
Ranking 2 4 4 4 4 4 6 4 3
Residuals 10.39 2248 30.30 6.71 13.19 16.33 13.15 §7.21 50.62

Best ranked Czech Rep. Vietnam Vietnam Vietnam Vietnam Vietnam Nicaragua Vietnam Vietnam

Source: authors’ calculations based on (Altinok & Diebolt, 2024, 2025).

In almost all regressions, the Czech Republic and Vietnam show the highest residuals. The
latter country, which is often highlighted in PISA studies, performs much better than it
should, taking into account its economic level (Boman, 2022; Parandekar & Sedmik, 2016;
World Bank, 2011). For Turkiye, the ranking highlights a higher-than-expected performance
in all cases over the short term, while a certain lag can be noted in the long-term data (see
lines "Period 1970-2020" and "Period 2000-2020" for the long and short term, respectively).
These results confirm those recently published for TIMSS 2023 (Polat et al., 2024) and PISA
2022 (OECD, 2023b). By way of illustration, the results of the regression between reading
and economic level suggest an "over-performance™ of around 30 points in the short term
(column 3), once economic level is taken into account. As pointed out earlier (Avvisati &
Givord, 2023), this difference is equivalent to a year of schooling gained for Tirkiye. It
should be noted, however, that even if Tirkiye’s "over-performance” appeared in the 2000s, it
seems to go beyond a simple catch-up effect, since the residuals are all positive in the short
term. Moreover, these differences in residuals are based on fixed effects and controlled for

?'For some regressions, the number of countries is less than 20, due to missing values.
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economic level. It therefore seems highly likely that the explanations for Turkiye’s gap lie in
structural rather than cyclical causes, and that they can be explained in particular by the
educational reforms carried out since the early 2000s. Over the long term, however, the results

are more mixed. Residuals are mostly negative (columns 1 to 6).

As previously mentioned, using the quality of education indicator alone can hide
disparities in enrolment rates. A country may perform well on student achievement surveys
mainly due to an educational policy aimed at selecting only the best students (Spaull, 2018).
To circumvent this potential selection bias, we multiply the score in each domain and school
level by the corresponding school completion rate. Thus, the average score at primary level is
multiplied by the primary completion rate (column 7), while we use the total average score
multiplied by the secondary completion rate thereafter (column 9). Tirkiye’s position among
the residuals declines slightly, confirming our earlier findings of a certain lag in school
completion (column 7). However, when all dimensions are taken into account, Turkiye’s
ranking returns to a rather good position (3rd place, column 9). This confirms that Turkiye’s
success is not solely due to a policy of selecting the best students and leaving the poorest out
of the education system. The 2012 reform aimed at extending compulsory schooling to grade
12 may have had a strong impact on achieving universal enrolment. This reform restructured
the Turkish education system into three stages of four years each: four years of primary
education, four years of lower secondary education, and four years of upper secondary
education (Koseleci, 2015).

A similar approach using an alternative indicator — educational expenditure as a
percentage of GDP per capita — leads to similar conclusions (see Table A.1). Indeed, when
comparing countries according to their level of educational expenditure, Turkiye is ahead of

other developing countries in the short term, while the opposite is true in the long term.
3.2. A convergence of educational performance achieved and surpassed

The various results of international assessments all point to an increase in performance in
mathematics and science over almost two decades (OECD, 2023a). In order to confirm or
refute this trend, we have focused on the evolution of performance in the different skill areas
and the two school levels since 1970, for countries with similar characteristics to Turkiye.
We note that a clear upward trend does indeed seem to have taken place in Turkiye since the
early 2000s, whereas its ranking was average in earlier periods (see Table 3). Previously, we
observed a long-term upward trend in school performance in Tirkiye, but also an acceleration
over the last two decades for all skill domains (section 3.1). We feel it is important to compare
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these variations with other developing countries (Table 5). To do this, we calculate for each
skill area, and for each year, the difference between Turkiye’s performance and that of the
average of the 20 developing countries included in our sample (i.e. DEV-20). The difference
is standardized and expressed in terms of standard deviation. Since our database has a
standard deviation of 100, the calculation for standardization is done by dividing the
performance gap by 100. While Tirkiye had a primary math score of 475 in 1970, compared
with an average of 356 points for DEV-20, the performance gap is 119 points, or 1.19
standard deviations in Tirkiye’s favor. Almost always, Turkiye’s performance is superior to
that of the DEV-20 average (i.e. the coefficients in columns 1-3 are all positive). The
significance of deviations from the mean can be approximated by estimating the threshold at
which the deviation becomes significant. The threshold is calculated by adding the standard
errors and weighting them by the 5% error threshold.?® Thus, in Table 5, relative differences
in performance that are significant at the 5% threshold are indicated in bold and followed by

an asterisk (*).

Table 5: Counterfactual analysis of Turkiye’s performance
on average education quality scores

@ ® @ ) ©) m ® ©) a0 an a2 3)
Standardized difference 1970 2020 Short term trends Long term trends Short term Long temm
1970 2000 2020 TUR se DEV se TUR se DEV se TUR se DEV se. TUR se. DEV se. Dinld  s.e. DmD  s.e.
Mean 069 + 031 % 070 * 454 (5.7) 3835 (4.8) 501 (2.0) 431 (2.4) 280 (53)* 82 (43) 95 (61) 92 (5.4) 198 (3.3)* 03 (0.6)
Primary 0.83 % 0.44 % 091 * 454 (56) 371 (4.6) 523 (4.8) 432 (2.5) 36.7 (6.8) * 132 (42)* 13.7 (74) 122 (52)* (234 (39)* 16 (0.7)*
Reading 048 % 022 % 0.53 % 430 (4.4) 382 (4.7) 496 (3.1) 443 (24) 25.8 (4.7) * 100 (44)* 133 (54)* 121 (53)* 158 (3.1)* 12 (06)*
Math 119 % 068 * 1.13 * 475 (62) 356 (4.7) 534 (4.8) 421 (2.5) 399 (6.8)* 176 (42)* 118 (7.9) 130 (54)* 223 39)* -12 (0.7)*
Science 0.56 * 0.18 * 0.80 * 457 (5.3) 401 (4.9) 538 (4.5) 458 (2.4) 444 (65)* 132 (43)* 162 (69)* 113 (5.4)*[312 (3.8)* 49 (0.7)*
Secondary 0.58 * 0.16 * 045 *| 453 (5.7) 395 (4.9) 480 (2.0) 435 (2.6) 19.2 (53)* 48 (4.5 353 (60) 79 (55 |144 (34)* -26 (0.6)*
Reading 0.21 % 0.04 022 %411 (6.5) 390 (4.8) 461 (2.0) 439 (2.7) 14.6 (6.1)* 6.0 (45 99 (68 98 (55 |87 37 * 01 (0.7)
Math 0.73 % 021 % 043 * 476 (6.0) 403 (4.9) 478 (2.0) 435 (26) 13.3 (53)* 23 (45 03 (63) 63 (55 [11.0 (34)* -6.0 (0.7)*
Science 0.63* 0.01 049 * 472 (52) 409 (5.1) 501 (2.1) 452 (2.7) 29.8 (5.00* 6.1 (47) 58 (56) 85 (58) (237 (3.3)* -28 (0.6)*

Source: authors’ calculations based on (Altinok & Diebolt, 2024, 2025).

We also calculate the variation in performance for the short (20 years) and long term (50
years). Columns 8-11 of Table 5 highlight that the variation in Turkish performance is fairly
close to the DEV-20 country average over the long term (columns 10 and 11), even if
progress is slightly higher for Turkiye. In the short term, however, the amplitude of the effects
is different: while performance increases in almost all areas and school levels for the average

DEV-20 country, the variation is more sustained in Turkiye. On average, primary school

2To conduct the significance test, we combined the standard errors ("S.E.") and calculated the threshold using

+ E.S.2.,0% 1,96 . If the difference between Tirkiye and the

the following formula: hreshold = \/E.S.%urkiye

DEV20 countries is greater than this value, we deduce that the difference is significantly different from 0 at the
5% threshold.
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performance in DEV-20 countries improves by around 13 points per decade in the short term,
while in Turkiye it rises by over 36 points. We note that Tlrkiye’s performance gaps are
greater at primary level than at secondary level. Explaining these differences by school level
would require further research, which is beyond the scope of our study. However, it is
possible to put forward a number of hypotheses that seem credible to us, such as the fact that
the primary education system performs better than the secondary level, a more optimal
allocation of primary school teachers (particularly in the field of mathematics), but also a
"survey" effect specific to the data available: as Turkiye participates more in the PISA
surveys than in the IEA assessments, the smaller gap observed at secondary level would
suggest the difference in approach used in the surveys. PISA focuses more on skills, while the
IEA emphasizes knowledge based on common curricula (Wu, 2010). It is also possible that
the selective nature of secondary education in Turkiye reinforces inequalities and lowers
average performance (Alacac1 & Erbas, 2010; Dincer & Uysal, 2010; Ozdemir, 2015; Sarier,
2021).

The results of relative differences provide arguments in favor of an improvement in
Turkiye’s performance in almost all levels and skill areas. The analysis of double differences
tempers these results, particularly over the long term, and reinforces the idea of a catch-up
phenomenon in terms of educational quality (column 13), particularly at secondary level. In
fact, the progress observed in Turkiye is lower than that observed in the DEV-20 countries at
this level of education, while the level of performance is higher in Turkiye than in these
countries. In the short term, however, convergence does not seem to be taking place: Turkiye
seems to be breaking away from the group of developing countries with a clear increase in its
performance at both school levels. Over the last two decades, Turkiye appears to be moving

closer to the group of OECD average performers.

In Figure 4, we refine the variation in school performance. We hypothesize that the
countries in our sample with an initial competence deficit will have a more sustained rise in
performance in subsequent decades. This convergence hypothesis can already be partially
verified in Table 5, since Turkiye’s relative lag is narrowing in most skill areas. 2* To verify
this intuition, we cross-reference the initial level of educational measures with their variation
in standardized form (i.e. expressed in standard deviations). The hypothesis of convergence is

rather confirmed, as the slope of the regression line is negative in all quadrants. More

This catching-up may initially be explained by a pure convergence effect, but other reasons could also explain
it. The search for explanatory factors would require more detailed work on the variables involved in the
educational production function, and the production of so-called multilevel models.
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specifically, we are testing the convergence of three education indicators: a quantitative
education indicator, i.e. the secondary school completion rate; a learning achievement
indicator; and a hybrid indicator combining education quality with the secondary school
completion rate.

Although Tiurkiye initially lagged behind in terms of access to education (it was on the
negative side of the x-axis for completion rate in 1970), its position has improved markedly
since then, confirming the convergence hypothesis for this indicator (first dimension:
"completion rate™). This convergence is confirmed and even exceeded in the short term
(2000-2020). For example, Tlrkiye has been catching up with other countries in terms of
completion since the 2000s, while this indicator seems to be increasing by around 0.5
standard deviations in Turkiye, if we take into account the average variation of the DEV-20
countries (Quadrant A). Quantitative performance therefore appears to exceed that observed
in other developing countries. Furthermore, the advance in learning achievement observed at
the beginning of the period seems to be confirmed regardless of the period analyzed (positive
ordinate values in Quadrants C & D. Moreover, this relative advance in educational
attainment seems to have strengthened over time since the 2000s (positive ordinate in
Quadrant C and a value close to 0.5 standard deviations). Our comparison between the initial
level and variation on the hybrid quality-adjusted indicator reinforces these results: the low
initial level tends to be reduced from the beginning of the 21st century (Quadrant F), and
Turkiye’s positive gap with other countries is clearly reinforced over the last two decades
(Quadrant E).

Figure 4: Hypothesis of convergence of educational indicators in DEV-20 countries
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Source: authors’ calculations based on (Altinok & Diebolt, 2024, 2025).

3.3. Robustness tests

The previous results point to a progression in educational performance in terms of quality
in Turkiye, particularly over the last two decades, even after taking exogenous variations into
account. In this section, we undertake calculations using the same methodology, but verifying
the real potential progress of the Turkish education system across other dimensions.

Table 6 shows the trend in the proportion of Turkish pupils achieving the minimum and
advanced proficiency levels (MPL and APL respectively). ** The share of students reaching
the minimum performance threshold rose from 72% to 89% on average between 1970 and
2020, i.e., a total increase of 17%, or an increase per decade of around 3%. This share

accelerates in the short term, with the increase per decade rising from around 3% to an

#Only three dimensions of each measure are presented, in order to show the results of various indicators.
However, these dimensions reflect averages and thus make it possible to synthesize the results obtained. The
results for each dimension are available on request from the authors.
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average of 4%. The results for the advanced skills threshold confirm those for the minimum
skills threshold in terms of the acceleration observed. While average growth per decade is 0%
over the long term, it has risen to 1.9% over the last two decades.

Beyond the performance thresholds, we also use the LAYS (learning-adjusted years of
schooling) indicator, originally developed by Filmer et al. (2020). This indicator is calculated
by combining the average education quality score and the number of years of schooling. The
rise in the mixed indicator of school years adjusted by education quality shows a sharp
increase since 1970: the average number of years has risen from 1.7 to 5.8 over the half-
century studied. An additional measure concerns the school completion rate by level. The
most significant change concerns the secondary school completion rate, which increased from
14% in 1970 to almost 100% in 2020. By crossing the completion rate and the average score,
we obtain the adjusted measures of the quality of schooling. Adjusted quality thus rises from

an average of 62 points to almost 501 points over the half-century.

Table 6: Robustness analysis, part 1.
Trends in performance thresholds and enrolment indicators

69 ) 3 (@ &) (© ) (® ©® a0 an az
Mean performance in score points Trends over time Productivity effects
1970 1980 1990 2000 2010 2020 Shortterm  Long Term | Short term  Long term

Level se. Level se Level se Level ge Level se Level se | Var se. Var s.e. LB. UB. LB. UB.

Minimum Prof. Level

Mean 72 (5.0) 74 (49) 82 (4.9 80 (49 82 (48 89 (2.00. 4 (2.9 3 (11 * 03 04 05 08
Primary 71 (49) 70 (4.7) Bl (47) 79 (4.7) 76 (4.7) 89 (4.8) 5 (3.4) 4 (14) *# 03 05 06 09
Secondary 74 (5.0) 79 (4.9) 84 (49) 81 (49) 88 (4.8) 88 (2.0): 4 (2.6) 3 (1.1) »: 02 04 05 07
Advanced Proficiency Level

Mean 6.9 (49) 60 (49) 56 (4.9 4.5 (49) 43 (48 83 (20} 19 (26 03 (1.1) 01 02 00 0.1
Primary 56 (4.7) 57 (47) 59 (47 43 (4.7 33 (47 111 (48): 34 (3.4 1.1 (1.4) 02 03 02 03
Secondary 8.2 (49) 6.4 (49) 52 (49 47 (49 54 (48 54 (2.0 04 (2.6) -0.6 (1.1) 0.0 0.0 -0.1 -0.1

School attainment
Years of schooling 2.6 (0.0) 3.8 (0.0) 52 (0.0) 64 (0.0) 74 (0.0) &1 (0.0)! 0.9 (0.0) * 1.1 (0.0) *! 01 01 02 03

LAYS 1.7 (5.7) 25 (4.9) 34 (49 41 (49 50 (4.8 58 (2.0) 09 (2.6) 0.8 (1.2) 01 01 01 02
Completion. pri. 91 (0.0) 88 (0.0) 95 (0.0) 97 (0.0) 99 (0.0) 99 (0.0): 1.1 (0.0) * 1.6 (0.0) *: 0.1 0.1 03 04
Completion, sec. 14 (0.0) 24 (0.0) 35 (0.0) 79 (0.0) 100 (0.0) 100 (0.0); 10.3 (0.0) * 17.2 (0.0) * 0.7 1.0 29 43
Adjusted measures of quality of schooling

Mean 62 (5.7) 108 (4.9) 162 (4.9) 354 (4.9) 468 (4.8) 501 (2.0) 74 (2.6) * 88 (1.2) * 49 74 146 21.9
Primary 414 (5.6) 408 (4.7) 440 (4.7) 435 (4.7) 456 (4.7) 517 (4.8); 41 (3.4) *+ 21 (1.5) * 2.7 41 35 52
Secondary 62 (5.7) 107 (4.9) 160 (4.9) 350 (4.9) 474 (4.8) 480 (2.0): 65 (2.6) * 83 (1.2) *1 43 6.5 13.9 209

Source: authors’ calculations based on (Altinok & Diebolt, 2024, 2025).

It is now important to compare this trend with that observed in other developing countries
(Table 7). The performance threshold indicators all point to higher performance in Tirkiye.
The double-difference method confirms these results, particularly in the short term. For
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example, the share of students reaching the minimum performance threshold increased more
in secondary school in Turkiye than in the DEV-20 countries, by around 3.6% to Turkiye’s
advantage per decade. At the primary level, the increase observed in Turkiye is the same as
that observed in the other countries (i.e., the double-difference variation is then equal to 0, see
column 12 and the line on the minimum performance threshold at the primary level). As
expected, the strong growth in the secondary school completion rate underlines Turkiye’s
strong performance, which is, however, not yet visible through the LAYS indicator, which
uses the number of school years. Finally, the analysis of the quality indicator adjusted by the
completion rate shows Turkiye’s higher relative performance at all levels, even if it is stronger
at the secondary level. For example, education quality adjusted by completion rate at the
secondary level increases by 37.6 points more per decade in Turkiye than in the other

developing countries in our sample.

Table 7: Robustness analysis, part 2.

Counterfactual analysis of performance thresholds and enrolment indicators

(e8] (2) 3) 4) (5) (6) 7 (8) (9) (10) (11) (12) (13)
Standardized difference 1970 2020 Short term trends (5.T.) Long term trends (L.T.) Difference in difference
1970 2000 2020 TUR se DEV se TUR se DEV se [TUR se DEV se. TUR se DEV se. ST. se. LT se

Minimum Profiency Level

Mean 019 * 0.17 * 021 *i 72 (5.0) 53 (3.9) 89 (2.0) 68 (2.4) 43 (2.6) 24 (21) 33 (LI)* 29 (09 * 20 (1.7) 04 (0.3)
Primary 030 * 025 *+ 025 *i 71 (4.9) 41 (3.6) 89 (4.8) 64 (2.5 51 (3.4) 51 @D* 3.6 (14)* 46 (09)* 00 (20 -09 (03)*
Secondary 011  0.08 015 *i 74 (5.0) 63 (42) 88 (2.0) T3 (2.6) 3.6 (26 00 (23 29 (LD)* 20 (1.0)* 36 (17)* 09 (0.3)*
Advanced Proficiency Level

Mean 003 001 005 | 7 (49) 4 (38 8 (20 3 (24 19 @6 00 @21) 03 (11) -01 (09 19 (17 04 (0.3)
Primary 004 002 009 {6 (@7 1 (34) 11 (@8 2 (25 34 (34) 03 1) L1 (14 02 08 |31 @0 09 @3+

Secondary  0.02 000 001 |8 @9 T @) 5 @0 4 @6 04 (26 03 @3 06 (L) 05 @0 07 17 01 0.3

School attainment
Years of sch.  -0.02 * -0.01 * -0.01 *| 2.6 (0.0) 4.1 (0.0) 8.1 (0.0) 94 (0.0): 0.9 (0.0)* 09 (0.0)* L1 (0.0)* L1 (0.0)* 0.0 (0.0)* 0.0 (0.0)*
LAYS 000 -0.01 000 |17 (57) 2.0 (48 58 (2.0) 59 (2.4) 09 (2.6 06 (22) 08 (12) 08 (1.1) 02 (1.7) 00 (0.3)

Compl.pri.  0.28 * 0.08 * 005 *i 91 (0.0) 63 (0.0) 99 (0.0) 94 (0.0) 1.1 (0.0)* 23 (0.0)* 16 (0.0)* 6.1 (0.0)* -1.2 (0.0)* -45 (0.0)
Compl.sec. -0.17 % 0.14 * 019 *i 14 (0.0) 31 (0.0) 100 (0.0) 81 (0.0) 103 (0.0) * 7.6 (0.0)* 17.2 (0.0) * 10.0 (0.0) * 2.7 (0.0)* 7.3 (0.0)*
Adjusted measures of quality of schooling
Mean -0.56 + 0.77 * 148 *i 62 (5.7) 119 (4.8) 501 (2.0) 353 (2.4) 73.8 (2.6) * 38.2 (2.2) * 878 (1.2) * 47.0 (1.1)* 356 (1.7)* 40.8 (0.3) *
Primary 1.80 + 0.73 + 1.09 *i 414 (5.6) 234 (4.6) 517 (4.8) 408 (2.5) 411 (3.4) * 22.8 (2.1)* 20.7 (1.5) * 34.8 (1.0)* 183 (2.0)* -14.1 (0.4) *
Secondary ~ -0.78 * 039 * 114 %! 62 (5.7) 141 (4.9) 480 (2.0) 366 (2.6) 64.7 (2.6) * 27.1 (23)* 835 (1.2) * 45.0 (1.1)* 376 (L.7)* 385 (0.3)*

Source: authors’ calculations based on (Altinok & Diebolt, 2024, 2025).

It is possible to analyze the extent to which efficiency and equity have varied in Turkiye
compared to other developing countries. Turkiye appears to be performing well on both
dimensions in 2020 (Figure 5). The efficiency of an education system is measured by
combining the shares of students reaching the minimum and advanced proficiency thresholds
(see equation 1). School efficiency increases by around 100 points in Turkiye over half a
century, from 431 to 526 points (Table 8). The increase is more marked at the primary level

(146 points) than at the secondary level (44 points). This rise seems to have accelerated over
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the last two decades (41 points per decade, column 7) compared with the long-term variation
(19 points, column 8). The evolution of equity, measured by the gap relative to the median
between the extreme deciles (see equation 2), highlights a decline in equity since 1970.
Indeed, average equity fell from 589 points to 540 points between 1970 and 2020. The decline
is even more marked in secondary schools, where it falls from 628 to 547 points over the
same period. This can be explained by the rise in school enrolment rates among the least
affluent populations. The democratization of education has increased school enrolment among
the poorest and could therefore explain the rise in the gap between the extreme deciles. To test
this, we adjust the equity indicator to take into account the school completion rate (equation
3). We then see that the adjusted equity index increases significantly in both educational
levels. The increase is more marked over the recent period for the secondary level. It is
possible that the rise in enrolment rates explains the increase in the gap between the extreme

deciles.
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Source: authors’ calculations based on (Altinok & Diebolt, 2024, 2025). "Eff." = Efficacy, "pri." = primary ; "sec." = secondary, "Adj."

= Adjusted.

Figure 5:

Efficiency and equity in TUlrkiye’s education systems

and DEV-20 countries in 2020
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Table 8: Robustness analysis, part 3.

Trends in education system efficiency and equity indices

1 2 3 ) 5 ©) O (®) © o) (an dz)
Performance in score points Trends over time Productivity effects
1970 1980 1990 2000 2010 2020 Short term Long Term  Short term Long term
Level s.e. Level se. Level se. Level s.e. Level se. Level se | Var se. Var = s.e. LB. UB. LB. UB.

Efficacy
Bothlevels 431 (0.0) 432 (0.0) 468 (0.0) 445 (0.0) 454 (0.0) 526 (0.0) 41 (0.0) * 19 (0.0) * 27 41 32 48
Primary 410 (0.0) 406 (0.0) 463 (0.0) 437 (0.0) 414 (0.0) 556 (0.0) 60 (0.0) * 29 (0.0) * 40 60 49 73

Secondary 453 (0.0) 458 (0.0) 472 (0.0) 453 (0.0) 493 (0.0) 497 (0.0) 22 (0.0) * 9 (0.0) * 14 22 15 22
Equity
Bothlevels 589 (0.0) 538 (0.0) 515 (0.0) 528 (0.0) 521 (0.0) 540 (0.0) 6 (0.0) * -10 (0.0) * 04 06 -l.6 -2.5
Primary 551 (0.0) 498 (0.0) 479 (0.0) 460 (0.0) 491 (0.0) 533 (0.0), 37 (0.0) * -4 (0.0) * 24 37 -06 -09
Secondary 628 (0.0) 578 (0.0) 551 (0.0) 596 (0.0) 551 (0.0) 547 (0.0) -24 (0.0) * -16 (0.0) * -1.6 -2.4 -2.7 -4l
Equity (adjusted)
Both levels | 294 (0.0) 288 (00) 325 (0.0) 459 ((0.0) 518 (00) 538 (0.0) 39 (0.0) * 49 5(0.0)5* 26 39 8.1 122
Primary 502 (0.0) 440 (0.0) 454 (0.0) 445 (0.0) 486 (0.0) 528 (0.0) 41 (0.0) * 5 (0.0) * 28 41 09 13
Secondary 87 (0.0) 136 (0.0) 195 (0.0) 473 (0.0) 551 (0.0) 547 (0.0) 37 (0.0) * 92 (0.0) * 25 3.7 154 23.0

Source: authors’ calculations based on (Altinok & Diebolt, 2024, 2025).

We compare these variations with those observed in the other countries in our sample
(Table 9). Almost all the coefficients are positive in the first three columns, suggesting that
the variations observed in Turkiye are stronger than those in other developing countries. For
example, while efficiency is equal to 526 points in Tlrkiye in 2020, it is only 371 points in
the DEV-20 panel of countries. While for each decade, school efficiency increases by 40.7
points in Turkiye between 2000 and 2020, it is only 12 points for the DEV-20 countries,
leading to a positive result for the double-difference method (+28.7%). The results for equity
suggest a weaker performance for Turkiye if we disregard enrolment levels, particularly in
secondary education (-36.7% gap in the short term). Once enrolment levels are taken into
account (adjusted equity indicator), the gap remains negative, but its amplitude is divided by
three (-11.7% versus -36.7%). This means that the issue of inequality in the Turkish education
system is not solely due to mass schooling, but also to other factors specific to Trkiye, such

as a policy of segregation between schools (Dincer & Uysal, 2010).
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Table 9: Robustness analysis, part 4.

Counterfactual analysis of education system efficiency and equity indices

(O] @ ) 4 &) (©) ] (8) )] (10) (11 (12) (13)
Standardized difference 1970 2020 Short term trends Long term trends Short term Long term
1970 2000 2020 TUR se DEV se TUR se DEV se TUR se DEV s.e. TUR  s.e DEV  s.e DinD  s.e. DinD  s.e.
Efficacy
Both levels 1.27 * 098 * 155 * 431 (0.0) 305 (0.0) 526 (0.0) 371 (0.0)/40.7 (0.0) * 12.0 (0.0) * 190 (0.0)* 13.3 (0.0)* 287 (0.O)* 57 (00)*
Primary 1.89 * 149 & 212 * 410 (0.0) 221 (0.0) 556 (0.0) 345 (0.0) 59.8 (0.0) * 282 (0.0)* 293 (0.0)* 248 (0.0)* 315 (0.0)* 45 (0.0)*

Secondary | 0.72 * 041 * 091 * 453 (0.0) 381 (0.0) 497 (0.0) 405 (0.0)|21.7 (0.0} * -3.2 (0.0)* 88 (0.0)* 49 (0.0)* 249 (0.0)* 3.8 (0.0)*
Equity

Bothlevels | 142 * 0.56 * 031 * 589 (0.0) 447 (0.0) 540 (0.0) 510 (0.0) 62 (0.0)* 189 (0.0)* -9.9 (0.O)* 125 (0.0)* -12.7 (0.0) * -22.3 (0.0) *
Primary 126 * 0.08 * 031 * 551 (0.0) 423 (0.0) 533 (0.0) 502 (0.0) 36.7 (0.0) * 254 (0.0)* -3.5 (0.0)* 154 (0.0)* 1L3 (0.0)* -189 (0.0) *
Secondary | 159 * 104 * 030 * 628 (0.0) 469 (0.0) 547 (0.0) 517 (0.0)|-24.4 (0.0) * 124 (0.0)* -16.2 (0.0)* 9.5 (0.0)* -36.7 (0.0)* -25.7 (0.0) *
Equity (adjusted)

Both levels | 0.94 * 095 * 091 * 294 (0.0) 200 (0.0) 538 (0.0) 447 ({J.(J]IBQ.I (0.0)* 412 (0.0)* 487 (0.0)* 49.2 (i}.[]}". 20 (0.0)* -0.6 (0.0)*
Primary 242 * 038 * 053 *| 502 (0.0) 259 (0.0) 528 (0.0) 475 (0.0)(413 (0.0) * 336 (0.O)* 52 (0.0)* 430 (0.O)* 7.6 (0.0)* -37.9 (0.0)*
Secondary -0.55% 152 % 129 *| 87 (0.0) 141 (0.0) 547 (0.0) 419 (0.0)|37.0 (0.0) * 48.7 (0.0) * 92.1 (0.0)* 554 (0.0)* -11.7 (0.0)* 36.7 (0.0)*

Source: authors’ calculations based on (Altinok & Diebolt, 2024, 2025).

3.4. Projection model

In section 2.3.2, we presented the projection model initially developed by Hanushek &
Woessmann (2012) and then updated in Gust et al. (2024). > We use this model to predict the
growth Turkiye would experience if it succeeded in meeting targets for improving its
education system. The parameters we use are those developed in Gust et al. (2024). We
consider the gains obtained from an education policy over a period of 80 years (S), which
leads to the year 2100. This period is roughly equivalent to the life expectancy of a child born
in Tlrkiye at the start of the reform. The discount rate in our base model is set at 3%, a

standard value in long-term projection models (see, for example, Borsch-Supan (2000)).

We first assume a growth in education quality of the order of 50 points, or 0.50 standard
deviations (scenario 1). According to our estimates, and adopting the parameters presented in
Table 10, we find that such a policy to improve the quality of Tirkiye’s education system
should increase its GDP by 68% by 2100 (see Table 11). The gain from educational reform
would thus be 736% of Turkiye’s current GDP (i.e. around $16,500 billion over the entire

2020-2100 period). Even if such a scenario proves optimistic®®, it shows the extent to which

“We would like to thank S. Gust, E. Hanushek and L. Woessmann for providing us with the Stata codes to
replicate and adjust the projection model.

%)t is possible to draw up other, more realistic scenarios and compare the respective gains, but as the aim of our
work is not to carry out simulations, we prefer to present only this policy for combating inequality. For example,
in a recent publication, Gust et al (2024) show that a reform aimed at bringing the entire population up to at least
the basic skills threshold would bring Turkiye $5,846 billion, or 261% of current GDP (see table A.6 on page
24). This reform would therefore be three times less effective in terms of growth than one aimed at intensively
boosting the quality of Tlrkiye’s education system.
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an improvement in the quality of the education system can raise the economic level of a

developing country like Turkiye.

Table 10: Projection model parameters

Parameter Definition Baseline value
R Reform period 15

W Length of work life 40

S Simulation period (years) 80

d Discount rate 3%

p Status quo growth rate 1,5%

H Growth coefficient due to the reform 1,98 %

A* Scores from achievement tests 500

Other scenarios are conceivable, in particular those that could focus more on school
inequalities. For example, a so-called positive discrimination policy could aim to raise the
performance of students with the lowest socio-economic capital to the level of students with
the highest socio-economic capital (i.e., the average score of the poorest quartile would equal
that of the richest quartile). This policy amounts to increasing the performance of a quarter of
the population by 87 points. Thus, the total effect on the population is 22 points (obtained by
dividing the targeted 87-point effect by four), i.e. a growth of 0.22 standard deviations. The
total effect on GDP by 2100 would be an increase of 296% (or $6,638 billion discounted to
2020 dollars), with an average annual growth rate increasing by 1.42%, and a gain of 25.8% if

the amounts are discounted.

A final scenario would aim to combine a policy of general improvement in the quality of
education with one targeting pupils with the least socio-economic capital (a mix between
scenario 1 and scenario 2). Thus, by raising the level of the entire population by 0.5 standard
deviations, while at the same time boosting the performance of the poorest pupils (by making
them converge toward that of the richest pupils), the total effect in terms of raising the quality
of education is 72 points (i.e. 0.72 standard deviations, obtained by combining 50 points from
scenario 1 and 22 points from scenario 2). The cumulative effect on GDP in 2100 would be a
discounted increase of 111%. In the end, the cumulative gain from this reform would be
$25,569 billion (or 1,141% of discounted 2020 GDP).
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Table 11: Estimated gains from improving Tulrkiye’s education system

Scenario 1: Scenario 2: Scenario 3:
Increasing the quality | Reducing inequalities | Combining  quality
of education and inequality
Value of reform (bn USD) 16,500 6,638 25,569
In % of current GDP 736 % 296 % 1,140.7 %
In % of discounted future GDP 15.7 % 6.3 % 24.4 %
GDP increase in year 2100 68.1 % 25.8 % 111.0%

Notes: Methodology adapted from Gust et al. (2024). Discounted value of future increases in GDP until 2100 due to the reform scenario,

expressed in billion USD, as a percentage of current GDP, and as a percentage of discounted future GDP.

4. Conclusion

Tarkiye is a country that has simultaneously seen an increase in its results in international
surveys of student achievement and a rise in access to education. This rather exceptional
feature merits analysis. We have tried to understand whether these simultaneous trends can be
explained by exogenous factors. Using a counterfactual analysis, we found that the progress
observed in Turkiye over the last two decades is not mirrored in other countries with similar

characteristics.

For example, while the average progression in terms of the quality of education has been
28 points per decade over the recent period, it is only 8.2 points for economically close
countries. This suggests that Tlrkiye’s progress is 20 points higher than that of developing
countries with an economic level close to Turkiye’s in the 1970s. This improvement is more
marked at the primary level than the secondary level, although it remains significant at both

levels.

In order to gain a better understanding of the performance of education systems, two
indices have been calculated. The first refers to the efficiency of education systems and
groups together the two indicators relating to performance thresholds. A system is said to be
highly effective if it succeeds in bringing the entire population up to the minimum
competency threshold while ensuring that a certain number can reach the threshold of
excellence. The efficacy indices for Turkiye reinforce the idea that the Turkish education

system is improving more than those of other developing countries. Recent efforts by the
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Turkish government to extend compulsory schooling to the age of 16 appear not to have
hampered the quality of the education system (Celik & Giir, 2013; Koseleci, 2015; Ozdemir,
2015). However, fears of rising inequality seem to be present, particularly at the secondary
level. This issue seems to be the central problem of the Turkish education system (Alacacit &
Erbas, 2010; Sarier, 2021; Yediyildiz & Ustun, 2024).

Indeed, equity at this level seems to have regressed since 1970 and especially since 2000.
Using the double-difference method, we find that Turkiye has diverged in terms of equity.
The other countries have improved their equity more than Turkiye, raising fears of a rise in
inequality in this country. Further work is needed to understand the origins of these
inequalities. Indeed, there appears to be a high degree of segregation between schools within
the Turkish education system.

For example, the OECD has calculated a school inclusion index, which can be interpreted
as a measure of the degree of equity and uniformity of educational outcomes between
different schools in an education system. A low index suggests significant heterogeneity,
where the quality of education and student achievement vary considerably from school to
school. A low index of school inclusion, such as that implicitly suggested by the disparities
observed in the Turkish education system, points to notable heterogeneity with significant
differences in academic achievement between schools (T. Aydin & Cilek, 2024). This
heterogeneity means that some schools achieve better results than others, which can be
attributed to a combination of factors such as available resources, teacher quality, and
students’ socio-economic status (A. Aydin et al., 2012; Dolu, 2020; Sarier, 2020).

In addition to inequalities between schools, there are also significant differences between
Turkish provinces. Significant inequalities in educational achievement between Turkish
provinces are evident in data from international assessments such as PISA and TIMSS. Uysal
& Gelbal (2018), analyzing PISA data from 2009, 2012, and 2015, found significant
differences between regions in math, science, and reading scores for all years studied,
identifying Southeast and East-Central Anatolia as generally having the lowest scores. Other
authors confirm these differences between Turkish provinces (Alacaci & Erbas, 2010; Dinger
& Oral, 2013; Dolu, 2020; Koseleci, 2015). Drawing on PISA 2012 data, Koseleci (2015)
points out that the percentage of 15-year-old students scoring below Level 2 varied
considerably from region to region, ranging from 29% in Central Anatolia to 62% in
Southeastern Anatolia region.
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This shows that a policy aimed at improving the quality of education should also be
accompanied by action to reduce educational inequalities. We show that such a mixed policy
scenario could significantly improve Tlrkiye’s economic performance. This acceleration in
growth could then enable Turkiye to double its GDP by 2100 (+111%, see Table 11), in
discounted terms. This growth could then undoubtedly lift Tlrkiye out of the developing

country trap (Yilmaz, 2015) and into the status of a developed country.

The question remains, however, regarding the educational policies needed to achieve these
objectives, and the sources of funding. Surveys of students’ skills enable us to accurately
measure the evolution of countries’ school performance. However, the experiences of some
countries cited as examples - such as Vietnam or the Netherlands - are difficult to replicate in
other countries, and even more difficult in a country like Tlrkiye. Each country will have to
find its own ways of targeting an effective education policy. A detailed analysis of the actions

implemented in the past in Turkiye can help develop an effective policy.

In the context of this article, our research into the evolution of learning achievement in
Turkiye has produced new evidence spanning half a century and in comparison with most
emerging countries, leading to the conclusion that educational performance in reading and
mathematics is declining, with average scores being significantly low. We have also shown
that Turkiye’s trajectory in terms of educational achievement tends to diverge from that of
other developing countries. Generally speaking, our results enrich the conclusions drawn from
national surveys, while providing new historical and comparative insights. Finally, they invite
us to look beyond considerations centered on purely quantitative indicators and consider the

major importance of the qualitative dimension of education.
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Appendix A

Figure A.1: Lower Secondary Completion Rate across different countries and regions (1970-

2020)

Lower Secondary Completion rate
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Figure A.2: Quality of schooling across different countries and regions (1970-2020)
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Figure A.3: Efficacy index of schooling across different countries and regions (1970-2020)

600 -

500 -

400

Efficacy of schooling

300 -

200

T T T T T T
1970 1980 1990 2000 2010 2020
year

—=— Turkiye —e— Argentina —*— Indonesia —— Dev-20 —— OECD

Source: authors, based on Altinok & Diebolt (2024, 2025)

Figure A.4: Equity index of schooling across different countries and regions (1970-2020)
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Figure A.5: Performance of Turkiye compared to similar countries in 2020

540 Czech Rep.
N TOR|AYE
Slovenia Slovenia
520 - : Slovenia CZEC‘: Rep.
Vietnam
500 — TURKIYE
o
costiRica Czech Rep.
3 e
o o TURKIYE
. )
480 Brazil 3
Mexico
460 coee TURKIVE elaysia
El Salvad .
a°va o Iran Ch."e Iran
*eex_Mean e o .
Ecuador Chile ek Mean e i
440 — i . cees S o
Peru i
&ico . Mexico
Nicaragua weekTMgan e Costa Rica .
420 Iran Mauritius efice Coft&™Rica
Gua‘fmala orgel céomtia Colo‘mbia
. A
a .
cEéE??M Maﬂss&ia Brazil
400 Co"’.'“bia South Africa
Algeri
380 EIYSaI.vador opra
Mau.ritius N'C"’“.ag“a Busiematy
SHAERA: '
360 —
340 —
320 Uganda
Uganda
300 —
South Africa
T T T T
Primary - Reading Secondary - Readirg;
Primary - Math econdary - Math

Source: authors’ calculations based on (Altinok & Diebolt, 2024, 2025).

44



Figure A.6:

Trends on school performance in mathematics, primary education
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Figure A.7: Trends on school performance in mathematics, secondary education
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Figure A.8: Relationship between GDP per capita and quality of education (1990 & 2000)
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Quality of education
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Quality of education

Figure A.9: Relationship between performance in each skill and level and GDP per capita

A. Primary, Mean, (R? = .56)
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Figure A.10: Expenditures on education and quality of education in 2020 (4dj R* = 0,15)
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Figure A.11: Expenditures in education and quality of education (2020)

A. Primary, Mean score, (R = .19)
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Table A.1: Schooling level performance and expenditures in education

(0 @) 3) @) %) ) ] ®) ©)
Log(GDP pc) 42.448%== 7.003 23.141%=* 14.922%* 11.415 17.604%** 64.504%== 29.115%== 46.769%*=
(3.563) (4.660) (7.589) (7.052) (7.164) (4.282) (5.041) (8.712) (5.596)
Expendifres oned  -25.859%** 63.702%%* -16.151% -3345 25.98]1%%* -0.968 -1.294 88.833%%* 22.285%%*
(5.183) (8.378) (8.687) (7.443) (6.566) (4.682) (6.596) (14.146) (6.126)
Intercept 316.453%%* 370.781%*= 418.567%=* 405.307%** 398.803%** 400.304%>= 179.644%== 84.066%** 200.381%=*
(20.598) (18.595) (30.607y (26.601) (24.282) (16.392) (30.386) (31.762) (25.118)
Level Primary Secondary Both Both Both Both Primary (adj)  Secondary (adj.) Both (adj.)
Skell Al All Reading Maths Sciences Al All All All
Adjusted No No No No No No Yes Yes Yes
R-squared 0.593 0488 0.382 0.498 0.452 0.420 0.709 0.632 0.643
Observations 502 433 293 337 305 935 502 427 929
Nb. countries 17 17 20 19 20 20 17 17 20
1970-2020
Ranking 3 3 4 4 5 5 1 2 2
Residuals -20.5 -40.4 -10.6 -333 -18.8 -22.1 64.8 129.6 116.1
Best ranked Czech Rep. Czech Rep. Brazil Czech Rep. Vietnam Czech Rep. Turkey Vietnam Vietnam
2000-2020
Ranking 1 3 2 3 2 2 1 3 2
Residuals 9.2 -29 245 28 122 11.8 495 88.2 87.1
Best ranked Turkey Vietnam Vietnam Vietnam Vietnam Vietnam Turkey Vietnam Vietnam

Source: authors’ calculations based on (Altinok & Diebolt, 2024, 2025).
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Appendix B

This appendix is adapted from Hanushek & Woessmann (2011) and Hanushek et al.
(2017a). For more information, see Hanushek & Woessmann (2011).

The projection model is based on four different phases. First, we introduce the reform
(Phase A), where the effect of the quality of education is passed on over a 10-year period. In
the next phase (Phase B), older workers are replaced by reform workers (i.e. young people
affected by the reform and having graduated enter the labor market). This means that the
reform only becomes fully effective over a period of 30 years. Third, workers who were only
partially affected by the reform are replaced (Phase C). Finally, all workers affected by the
reform are replaced, and the effect of the reform comes to an end (Phase D).

Phase A (2020-2030): Introduction of reform

During the first 10 years of the educational reform, the additional growth in GDP per

capita due to the reform for year t is given by :

1 t—2020 -
D2 b A e (B.1)

t —
Agrowtn= growth coef f.x AScores X Working life

where the growth coefficient represents the effect of the one standard-deviation increase in
test scores obtained in the growth models of Hanushek & Woessmann (2012) and A Scores is
the change in educational performance due to the reform analyzed. Each year, only part of the

workforce is replaced by new workers who have received a better education (i.e. the one

related to the reform). We take this lag into account with , with a working life of

Working life
t—2020
10

40 years. The term shows that it takes 10 years for the reform to be fully effective.”’

Phase B (2031-2060): Replacement of older workers by new ones who have benefited

from reform

The educational reform is now fully effective, and the academic quality of all students
remains stable at this new level. However, given that the working life is assumed to be 40

years, there are still workers with previous levels of schooling who will be replaced by new

"I the first version of their projection model Hanushek & Woessmann (2011) assumed that the reform would
only be fully effective after 20 years; we have used the latest version of their model, in which this period is
reduced to 10 years. However, the results change little if this period is reduced to 20 years.
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workers with a higher level of quality. Thus, over the next 30 years, additional growth should

follow the following path:

t 1 t—1
Agrowen= growth coef f.x AScores X Working life + Agrowtn (B.2)

Phase C (2061-2070): Replacement of workers who have received part of the reform with a

higher-quality product

After 40 years, all workers who have not experienced educational reform have been
replaced by new workers. At the same time, the cohorts of the first 10 years were only
partially affected by the educational reform. During this phase, these workers are replaced by
cohorts who have received all the educational reform. The additional growth for the following

10 years is thus:

Dratven = Birawen) + Browen (B:3)

t
A growth = gTOWth Coeff X AScores X W - ( growth — growth

Phase D (after 2070): Educational reform for all workers

The entire workforce has been exposed to the reform via the renovated education system.

Additional economic growth is now at a constant long-term level:
AL rowen= growth coef f X AScores (B.4)

The cumulative effect of the reform can be assessed by calculating various indicators. The
total value of the reform can be obtained by calculating the present difference between GDP
with and without the reform. We therefore calculate the gain from improving the education
system over a period of 80 years, using the discount rate (d) which is similar to that used in
Hanushek et al. (2017a) and set at 3%:

Value Of reform = Zgz%(lJ(Z)g(GD reform GDP without reform) x (1 + d) (£-2020) (B-S)
Expressed as a percentage of current GDP, the total value of the reform is obtained using the

following equation:

Value of reform
Value Of reform% of current GDP = GDP2920 x 100 (B-6)

without reform

Other indicators can also be obtained, such as the ratio between the total value of the reform

and the discounted GDP obtained over the entire duration of the reform (equation B.7).

Value of reform
x(1+d)—(t—2020)

Value Of reformof discounted future GDP = %t=2100 GDPt X100 (B'7)

t=2020 without reform
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Furthermore, we can also calculate how much additional GDP growth the reform could

generate for any year, such as 2090, using equation B.8:

GDP2220 . —GDP2Y2)

GDPrycrease in 2090 %) = erorn, Rontrefom % 100 (B.8)

2090
GDPwithout reform
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Résumé long

Lors de la derniéere enquéte TIMSS 2023 (Trends in International Mathematics and Science
Study), la Turquie s’est distinguée par une performance remarquable, se classant au 8¢ rang
sur 58 participants avec un score moyen de 553, soit bien au-dessus de la moyenne
internationale (Koca et al., 2024). Toutefois, les résultats de I’enquéte PISA (Programme for
International Student Assessment) de I’OCDE ne confirment pas pleinement cette
performance. Cette apparente contradiction met en évidence le rdle déterminant de la qualité
des données utilisées pour évaluer I’efficacité d’un systéme éducatif.

Dans cette recherche, nous exploitons un ensemble de données couvrant la qualité des
systemes éducatifs d’un grand nombre de pays. Nous mobilisons a la fois les scores moyens
obtenus lors des évaluations internationales, comme PISA, et des mesures complémentaires
basées sur des indicateurs plus spécifiques. Ces derniers s’articulent autour de deux
dimensions essentielles :

1. La qualité universelle de I’éducation, qui mesure la capacité d’un éléve a acquérir des
compeétences fondamentales en lecture, mathématiques et sciences.

2. Les compétences avancées, indispensables a I’innovation et au développement
économique.

En combinant ces deux dimensions, nous proposons un indicateur original de I’efficacité des
systemes éducatifs. Au-dela de I’efficacité, nous intégrons également deux indicateurs
complémentaires permettant d’évaluer I’équité des systémes éducatifs. L’équité est ici définie
comme I’écart relatif entre les déciles de performance aux tests internationaux, ajusté par le
taux de scolarisation afin de tenir compte de la sélectivité des systemes éducatifs.

En exploitant les données issues de deux études distinctes, nous testons dans quelle mesure la
performance du systéeme éducatif turc se compare a celle d’économies de niveau similaire.
Ces données couvrent la plupart des pays de I’OCDE ainsi qu’un large échantillon de pays en
développement. L approche adoptée repose sur une analyse comparative et une méthodologie
contrefactuelle. En particulier, la méthode des doubles différences permet d’évaluer si
I’évolution de la performance éducative en Turquie se distingue significativement de celle des
pays affichant un développement comparable.

Nos résultats confirment en partie la surperformance de la Turquie dans les évaluations des
acquis des éléves, notamment depuis le début des années 2000. Si la plupart des pays du
groupe témoin ont enregistré des progrés en matiére de performance éducative, la Turquie
affiche une amélioration nettement plus marquée. Cette tendance est corroborée par nos
indicateurs alternatifs de performance : en 2020, 88 % des éleves turcs atteignent le seuil
minimal de compétence au secondaire, contre seulement 73 % dans les pays témoins.
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L’ analyse en doubles différences entre 2000 et 2020 confirme cet écart positif, qui s’établit a
3,6 %.

Cependant, malgré une efficacité éducative relativement élevée, des faiblesses persistent en
matiére d’équité, c’est-a-dire dans la capacité du systéeme éducatif a offrir des chances de
réussite équivalentes a tous les éleves. Notre indicateur d’équité mesure I’écart relatif entre les
10 % des éleves les plus performants et les 10 % les moins performants : plus cet écart est
important, plus le systéme est inégalitaire. Nos résultats montrent que cet indicateur d’équité a
diminué au fil des décennies en Turquie, passant de 589 a 540 points, soit une baisse moyenne
de 10 points tous les 10 ans. En revanche, I’équité ajustée du taux de scolarisation s’est
nettement ameéliorée, en particulier dans I’enseignement secondaire. Ces évolutions
témoignent des efforts de la Turquie en faveur de la scolarisation de masse : le taux
d’achévement du secondaire est ainsi passé de 60 % a 90 % entre 2000 et 2023, notamment
sous I’effet des réformes de 2012 (réforme 4+4+4), qui ont porté la durée de la scolarité
obligatoire a 12 ans.

Toutefois, notre analyse contrefactuelle met en évidence que les pays comparables a la
Turquie ont enregistré de meilleurs résultats en matiére d’équité. Cette observation souleve la
question de la répartition de la qualité du capital humain au sein de la population turque. En
outre, de fortes inégalités éducatives subsistent entre les provinces (Uysal & Gelbal, 2018) et
entre les établissements scolaires (Polat et al., 2024).

Enfin, nous réalisons un exercice de prospective économique afin d’évaluer les gains
potentiels d’une réforme éducative axee sur I’amélioration de la qualité de I’éducation. En
mobilisant un modele de prévision (Gust et al., 2024), nous montrons qu’une politique
combinant amélioration de la qualité et renforcement de I’équité générerait des bénéfices
économiques considérables a I’horizon 2100. En effet, cette approche permettrait une hausse
de 111 % du PIB contre 68,1 % pour une réforme ne visant que la qualité du systéme éducatif.
Ces résultats soulignent qu’au-dela de la recherche de meilleurs scores aux évaluations
internationales, la Turquie devrait, a I’instar du programme Vision 2023 (MEB, 2018), faire
de I’équité un objectif stratégique majeur, en mettant en place des politiques éducatives
garantissant un acces équitable a une éducation de qualité sur I’ensemble de son territoire.

Extended Summary

In the latest TIMSS 2023 survey (Trends in International Mathematics and Science Study),
Turkiye achieved remarkable results, ranking 8th out of 58 participants with an average score
of 553, well above the international average (Koca et al., 2024). However, the results from the
OECD’s PISA survey (Programme for International Student Assessment) do not fully
confirm this strong performance. This apparent contradiction highlights the crucial role of
data quality in assessing the effectiveness of an educational system.
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In this study, we utilize a comprehensive dataset on the quality of education systems across a
large number of countries. We incorporate not only the average scores obtained in
international assessments such as PISA but also additional measures based on two key
dimensions:

1. The universal quality of education, which assesses students’ ability to acquire
fundamental skills in reading, mathematics, and science.

2. Advanced competencies, which are essential for fostering innovation and economic
development.

By combining these two dimensions, we propose an original indicator to measure the
efficiency of education systems. Beyond efficiency, we also introduce two complementary
indicators to assess equity in education. Equity is defined here as the relative gap between the
highest and lowest deciles of performance in international tests, adjusted by school enrollment
rates to account for the selectivity of education systems.

Using data from two distinct studies, we evaluate whether Turkiye’s educational performance
IS superior to that of economies with similar development levels. These data cover most
OECD countries as well as a large number of developing nations. Our approach relies on
comparative analysis and counterfactual methodology. In particular, the difference-in-
differences method allows us to determine whether the evolution of Turkiye’s educational
performance significantly differs from that of countries with similar levels of economic
development.

Our findings partially confirm the exceptional improvement in Tirkiye’s student achievement
scores, particularly since the early 2000s. While most peer countries have experienced
progress in educational performance indicators, Turkiye has exhibited a significantly stronger
upward trend. This is corroborated by alternative performance thresholds: in 2020, 88% of
Turkish students met the minimum proficiency level in secondary education, compared to
only 73% in the peer group. The difference-in-differences analysis between 2000 and 2020
confirms this positive trend, with Turkiye showing a relative gain of 3.6%.

However, despite its relatively strong educational efficiency, Turkiye still faces challenges in
terms of equity—i.e., its ability to provide equal opportunities for all students. Our equity
indicator measures the relative gap between the top 10% and bottom 10% of students: the
larger the gap, the less equitable the system. Our results show that this equity index has
declined over the past decades in Turkiye, decreasing from 589 to 540 points, an average drop
of 10 points per decade. Conversely, enrollment-adjusted equity has significantly improved,
particularly in secondary education. These trends reflect Turkiye’s efforts to expand mass
education, with the secondary school completion rate rising from 60% to 90% between 2000

60



and 2023. This progress was largely driven by the 2012 education reform (4+4+4), which
extended compulsory schooling to 12 years.

Nevertheless, our counterfactual analysis reveals that countries comparable to Tirkiye have
achieved better results in terms of educational equity. This raises concerns about the
distribution of human capital quality across the Turkish population. Furthermore, significant
educational disparities persist across Turkish provinces (Uysal & Gelbal, 2018) and between
schools (Polat et al., 2024).

Finally, we conduct an economic foresight exercise to assess the potential long-term gains of
an education reform focused on improving quality. Using a forecasting model (Gust et al.,
2024), we demonstrate that a policy combining both quality improvement and enhanced
equity would generate substantial economic benefits by 2100. Specifically, such a mixed
policy could increase GDP by 111%, compared to a 68.1% increase for a policy focusing
solely on quality enhancement. These findings suggest that beyond improving international
test scores, Turkiye should, in line with its Vision 2023 program (MEB, 2018), prioritize
policies aimed at fostering greater equity in education across its regions and schools.
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