
ASSESSING 
THE QUALITY
OF EDUCATION
IN BULGARIA
USING PISA 2009

Europe and Central Asia Region

Human Development Department

December, 2010

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

P
ub

lic
 D

is
cl

os
ur

e 
A

ut
ho

riz
ed

WB111640
Typewritten Text

WB111640
Typewritten Text

WB111640
Typewritten Text

WB111640
Typewritten Text
70247



1 
 

Assessing the Quality of Education in Bulgaria using PISA 2009 
 

 
Executive Summary 

 
 

This report is an update of the latest World Bank report on education reforms in Bulgaria “A 
Review of the Bulgaria School Autonomy Reform”1

 

. It reflects and analyzes the recently released 
survey results from the Program for International Student Assessment (PISA) conducted in 2009 by 
the Organization for Economic Co-operation and Development (OECD). The report examines the 
change in scores from 2006 to 2009 and looks at how much of the change can be attributed to 
improvements in the quality of the education system, how the poor, linguistic minorities and students 
at small schools fared over this period; as well as the relationship between various types of school 
autonomy and achievement.   

The analysis reveals that:  
(1) There were large increases in math and reading scores equivalent to one-half and one year of 
learning gains over time, and a modest improvement in the science scores;  
(2) All of the increase is attributed to improvements in the quality of the education system;  
(3) The poorest 20 percent of students improved just as much as the overall population.  
 
In reading, which is the main focus of PISA 2009, Bulgaria ranks among the top 10 improvers 
worldwide. Bulgaria’s mean score rose by 27 points over the 2006 level, reaching 429 points. 
Bulgaria ranks 7th in terms of improvement, with only two regional peers – Serbia and Romania – 
showing higher gains in reading (41 and 28 points).   While EU countries on average made no 
progress since 2006, Bulgaria improved its score significantly in both math and reading.  Only Italy 
and Portugal had a larger increase in math and no EU10 country improved as much as Bulgaria did. 
However, in absolute terms PISA 2009 reading score ranks Bulgaria 46th among the 74 participating 
countries. 
 
Based on PISA 2009 data, it is difficult to attribute the increase witnessed in 2009 to the 
reforms of 2007 and 2008. Nevertheless, as a barometer of how the system is faring a few years 
after the introduction of the sweeping reforms, the latest data provides a national benchmark with 
which to measure system-wide educational progress.  So far, the reforms are progressing well.  
Analyses of future rounds of PISA will be helpful. Little evidence exists in PISA 2009 on the link 
between school autonomy or parent’s involvement and achievement.  Given that the reforms 
occurred in 2007 and 2008, it will take time for their impact to work their way to student 
performance.   
 
PISA 2009 shows that there has been little improvement in the equity of the Bulgarian 
education system as evidenced by the poor performance of small schools and socially 
disadvantaged groups, including linguistic minorities. Small schools have been excluded from the 
improvements and it is not clear whether linguistic minorities benefitted from the overall increased 
performance of the system. Future reform efforts need to address these outstanding challenges. 
 
 
 

                                                 
1 The report was published on June 25, 2010. The authors of the report used the PISA 2006 survey data (the latest 
available at the time of writing) for assessing the quality aspects of the education system.  
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1. Introduction 

The Program for International Student Assessment (PISA) 2009 survey results were released on 
December 7, 2010 by the Organization for Economic Co-operation and Development (OECD). PISA 
2009 results focus on reading, as they did in 2000 when the tests were first applied.  In reading, 
Bulgaria’s 2009 mean score rose by 27 points over the 2006 level, reaching 429 points. In absolute 
terms this score ranks Bulgaria 46th among the 74 participating countries.  However, in terms of 
improvement, Bulgaria ranks 7th, with only two regional peers – Serbia and Romania – showing 
higher gains in reading (41 and 28 points).  
 
The Bulgaria School Autonomy reforms began in 1998 with the delegation of some financial 
decisions to schools, but the most sweeping reforms began in 2007 with school directors being given 
authority over a wide range of school decisions and policies as well as a unified per student cost 
standard and delegated budgets.  As a result, PISA 2006 provides a baseline measure of student 
achievement.  The recent release of PISA 2009 now provides student achievement data to examine 
how learning achievement has evolved since the reform.  Since the majority of the schooling 
received by the 15 year-olds being tested in PISA 2009 occurred prior to the reforms – most of these 
students would have finished primary before 2007 – the assessment is not an evaluation of the 
impact of the specific reforms, but rather a barometer of how the system is faring a few years after 
the introduction of the sweeping reforms.  Thus, PISA provides a national benchmark with which to 
measure system-wide educational progress.  The data provide insights on the relationship between 
the reform period and changes in student achievement, equity of achievement, and where variation 
exists, school autonomy and parents’ involvement in school decisions.  The 2006 to 2009 period 
represents an intermediate assessment of the progress of the reforms overall. 
 
This paper examines the change in scores over time during the reform period from 2006 to 2009.  It 
looks at how much of the change can be attributed to improvements in the quality of the education 
system (as opposed to changes to the students’ background characteristics), how the poor, linguistic 
minorities (in absence of data on the Roma), and students at small schools fared over this period, as 
well as the relationship between various types of school autonomy and achievement.  The following 
points summarize the results of this analysis: 

• There were large increases in PISA math and reading – between 2006 and 2009 math and 
reading scores increased by 14 and 27 points, equivalent to one-half and one year of learning 
gain 

• All of the increase is attributed to improvements in the quality of the education system 
(not to changes in the characteristics of the student population) 

• The poorest 20 percent of students improved just as much as the overall population 
 

However, at the same time, there are some unanswered questions.  Little evidence exists in PISA 
2009 on the link between school autonomy or parent’s involvement and achievement in Bulgaria.  
Also, students in small schools may have been excluded from improvements in the system’s quality.  
It is not clear whether linguistic minorities benefited from improvements in the system’s quality.  
These are questions for future rounds of PISA to consider. 

                                                 
2   Prepared by Kevin Macdonald, Economist, World Bank, with inputs from Plamen Danchev, Education Economist, World Bank, under the 
supervision of Harry Anthony Patrinos, Lead Education Economist World Bank.  This is an update of the chapters on quality and equity that appear in 
the report, World Bank (2010) A Review of the Bulgaria School Autonomy Reforms. Report No. 54890-BG. Washington, DC: World Bank.  Very 
useful comments and suggestions were received from Markus Repnik and Alberto Rodriguez.  Findings presented are preliminary, the opinions are of 
the authors and should not be attributed to the World Bank Group. 
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Due to the limitations of the data to measure the impact of the reforms on learning, the policy 
implications from this analysis stem from the equity findings.  First, the lack of evidence that 
linguistic minorities are benefitting from improvements in the quality of the education system 
suggest the need for further analysis of disparities in education and targeting.  For example, 
identifying linguistic minorities in national data and national assessments would be useful for 
understanding how to better target these groups and the challenges they face; increasing the role of 
these groups in school and higher level decisions may also ensure the education system is adequately 
serving the special needs of these groups.  The success in including the poorest 25 percent in the 
increase in the quality of the education system also warrants further research.  Understanding why 
may provide both Bulgarian (and other countries’) policy makers with important lessons that can be 
applied to other sub-populations such as linguistic minorities and to other sectors where the 
government is the major service provider. 

2. Quality over Time 

Since the school autonomy reforms in Bulgaria were system-wide, it is difficult to evaluate its 
impact on student achievement since there exists no suitable control group.  However, while the 
impact of the reform cannot be attributed, an analysis of how PISA scores have changed over the 
period corresponding to the reform period is still instructive. 

 
 
 
 
 
 
 
 

 

Table 1: Differences in Performance Over Time 
  Math Reading Science 
2006 413.4 401.9 434.0 
2009 428.1 429.1 439.3 

Difference 14.6*** 
(9.0) 

27.2*** 
(10.5) 

5.2 
(9.2) 

Source: Author's calculations using Bulgaria PISA 2006 and 2009 
* Statistical significance at 1% level 

 
 
 
 
 
 
 
 
 
 
 
 

There has been a significant increase in math and reading achievement since 2006.  While 
Bulgaria had witnessed a decline in PISA achievement from 2000 to 2006, this trend has now 
reversed.  Table 1 (and Figure 1) compares PISA 2006 to 2009 in all three subject areas, and as 
demonstrated, there has been a statistically significant increase in math and reading achievement 
since 2006, of 14 and 27 points, or 0.14 and 0.27 standard deviations.  Science achievement also 
increased, but giving the sampling variation, it cannot be ruled out, statistically, that there was no 
achievement. 
 

 
Compared with other countries, Bulgaria’s improved performance becomes even more 
significant.  While EU countries on average made no progress since 2006, Bulgaria improved its 
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Figure 1: Differences in PISA Performance 2006 vs 2009 
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score significantly in math.  Only Italy and Portugal had a larger increase of 21 points each, 
compared to Bulgaria’s 15 points.  No transition or EU10 country improved as much as Bulgaria did 
(Figure 2).  In reading, Bulgaria’s improvement is among the most rapid of all countries in the 
world, gaining 27 points since 2006.  Among EU10 countries, only Romania improved more in 
reading, but only slightly (Figure 3).  Figure 4 presents how Bulgaria’s score compares with the last 
rounds of PISA and in comparison to other neighboring and transition countries as of 2006.  Indeed, 
Bulgaria’s progress since 2006 is impressive (Figure 5); only in science is there little progress 

 
Figure 2: Change in PISA Math Scores, 2006-2009, EU10 Countries 

 
 
 

Figure 3: Change in PISA Reading Scores, 2006-2009, EU10 Countries 

 
 

Figure 4: PISA 2000 - 2009 Math Performance in Bulgaria and Neighboring Countries 
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Figure 5: 2009-2006 Progress in PISA average scores 

 
 
The increases in scores can be attributed entirely to improvements in the quality of the 
education system.  Student learning can be thought of as being the result of his or her household 
context and the effect or quality of the education system (including teachers, learning materials, and 
indirectly, institutional arrangements, etc.).  PISA contains extensive information about each 
student’s household characteristics such as the number of books at home, parents’ education levels, 
household possessions, etc.  As a result, the change in PISA achievement overtime can be 
decomposed into a portion owing to changes in students’ household characteristics and a portion that 
is not explained by these changes, which could be attributed to changes in the quality of the 
education system (or in other words to the value-added of the education system).  Table 2 presents a 
Oaxaca-Blinder decomposition that does exactly this.  As can be seen, none of the change overtime 
is explained by changes in the student household characteristics; in other words, improvement in the 
education system’s ability to educate students explains the entire change.  In fact, if the quality of the 
education system had stayed the same over this period, the change in students’ household 
characteristics would have resulted in a decline in test scores.  So, the improvement of the education 
system was larger than the measured improvement in PISA. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 

3. Equity Impact 

Given the importance of equity to policymakers in Bulgaria, PISA 2006 and 2009 can be used to 
examine how learning achievement has changed for the poor, linguistic minorities (in absence of 
specific data on the Roma), and those at small schools over the reform period.  Also, by controlling 
for the household characteristics of students, these datasets can be used to compare how the quality 
of the education system for has changed over the reform period for these students compared to 
others. 
 

Analysis of the PISA results reveals an improvement of 20 points (or 0.20 of a standard 
deviation) in math for the poorest 20 percent.  Table 3 presents two regression models structured 
so that differences in overtime improvements for the poorest 20 percent relative to the others can be 
identified; the second equation controls for student background characteristics to isolate 
improvements in the education system.  As shown in equation (1) of the table, the change in math 
achievement among the poorest 20 percent (calculated as the sum of the interaction term and the 
coefficient for the poorest) was just over 20 points or 0.2 of a standard deviation.  The same increase 
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Table 2: Oaxaca-Blinder Decomposition Overtime 
  2006 2009 Difference 
Math Achievement 415.4 434.3 18.8 
Attributed to changes in student household characteristics -3.4 
Attributed to changes in the quality of the education system 22.2 
Math achievement for 2006 and 2009 are calculated using the sample of student for which 
background variables have data 
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is shown when student background characteristics are controlled for isolating the contribution of 
changes to the education system. 
 
 
 
 
 
 
 
 
 

Table 3: The Poorest and Over Time PISA Math 
Estimated Linear Regression Equations: (1) (2) 

PISA 2009 12.34 
(8.57) 

22.57*** 
(6.68) 

PISA 2009 and Poorest 20% 8.72 
(7.96) 

-1.33 
(6.63) 

Poorest 20% -56.39 
(6.88) 

-7.99* 
(4.50) 

Other Control Variables No Yes 
Observations 8,852 7,842 
R-Square 0.06 0.28 

Change in score among the poorest 10% 21.06** 
(10.24) 

21.23*** 
(7.89) 

Source: Author's calculations using Bulgaria PISA 2006 and 2009 
Note: Statistical significance at the 1% and 5% levels denoted as *** and ** 

 
 
 
 
 
 

Small schools may have been excluded from improvements in the quality of the education 
system.  Table 4 presents a similar regression analysis but instead of focusing on the poorest 20 
percent, it focuses on those student attending small schools defined as schools with less than 35 
students per grade on average.  The interaction between the round of PISA and being in a small 
school captures the difference in improvement overtime between students at small schools and 
students at other schools.  As shown, there is no difference in this improvement when looking solely 
at the difference in improvements between the two groups, shown in equation (1).  However, when 
student background variables are included in the model, equation (2), a large difference in overtime 
improvement emerges, and those in small schools improved 34 points less than those in other 
schools improved.  This suggests that the improvement of PISA achievement among smaller schools 
owes mostly to improvements in the background of the students attending small schools and not to 
improvements in the quality of the education system, as was experienced generally.  In other words, 
small schools may have been excluded from improvements in the education system’s ability to 
education students. 

 
 
 
 
 
 

Table 4: Small Schools and Overtime PISA Math 
Estimated Linear Regression Equations: (1) (2) 

PISA 2009 16.25 
(9.86) 

25.87*** 
(7.07) 

PISA 2009 and Small Schools 4.91 
(17.03) 

-33.83** 
(16.11) 

Small Schools -72.53*** 
(10.09) 

-3.39 
(10.74) 

Other Control Variables No Yes 
Observations 8,672 7,842 
R-Square 0.06 0.29 

Change in score in small schools over time 21.17 
(13.25) 

-7.95 
(13.94) 

Source: Author's calculations using Bulgaria PISA 2006 and 2009. Statistical significance 
at the 1%, 5%, 10% levels is denoted ***, **, * 

 
It is not clear whether linguistic minorities benefitted from the increase in the quality of 
education system.  Tables 5 and 6 present the distribution of linguistic minority and poor students 
and their interaction; as can be seen, there has been little change between the proportion of linguistic 
minority students (by definition the poorest 25 percent should be close to 25 percent in both cases 
but due to ties in the wealth index, they vary slightly).  About half of linguistic minority students are 
among the poorest 25 percent and around one fifth of the poorest 25 percent are linguistic minorities.  
Table 7 presents the same regression model as Tables 3 and 4, this time focusing on linguistic 
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minorities (defined by the language spoken at home in the PISA student questionnaire).  While PISA 
math achievement improved for minorities by 30 points (0.3 of a standard deviation), when 
controlling for changes in student background characteristics of minorities overtime, an 
improvement can no longer be statistically concluded; to make this conclusion, the increase overtime 
would have to be statistically significant.  Unlike what was shown for students at small schools in 
Table 4, it cannot be concluded that changes to the quality of the education system was any better or 
worse than linguistic majority students. 

 
 
 
 
 
 
 

Table 5. Linguistic Minorities and the Poor in PISA 2006 
Estimated percentage of 15 year-old students who are:  
a linguistic minority: 10.5 
among the poorest 25%: 25.7 
Percent of linguistic minority 15 year-olds students among the poorest: 54.1 
Percent of poorest 15 year-old students who are linguistic minorities: 22.3 
Source: Author's calculations using PISA 2006 Bulgaria 

Note: The languages that can be identified in PISA are “Bulgarian,” “National Minorities languages and Bulgarian dialects,” and “Other languages” 
 

 
 
 
 
 

Table 6. Linguistic Minorities and the Poor in PISA 2009 
Estimated percentage of 15 year-old students who are: 

 a linguistic minority: 10.9 
among the poorest 25%: 26.1 
Percent of linguistic minority 15 year-olds students among the poorest: 49.1 
Percent of poorest 15 year-old students who are linguistic minorities: 20.8 
Source: Author's calculations using PISA 2009 Bulgaria 
Note: The languages that can be identified in PISA 2009 are “Bulgarian” and “Other Languages” 

 
 
 
 
 
 

Table 7: Linguistic Minorities and Overtime PISA Math 
Estimated Linear Regression Equations: (1) (2) 

PISA 2009 14.31 
(8.86) 

23.34*** 
(6.67) 

PISA 2009 and Linguistic Minority 14.08 
(13.32) 

-10.86 
(12.86) 

Linguistic Minority -80.36*** 
(9.08) 

-10.50 
(7.52) 

Other Control Variables No Yes 
Observations 8,744 7,824 
R-Square 0.06 0.28 

Change in score among linguistic minorities 28.39** 
(11.87) 

12.48 
(12.52) 

Source: Author's calculations using Bulgaria PISA 2006 and 2009 
Note: Statistical significance at 1% and 5% levels denoted by *** and **  

 
 
 
 

4. School Autonomy and Accountability, and Learning Achievement 

Because the school autonomy reforms in Bulgaria were system wide, a cross section of schools will 
not give much insight into its effectiveness as a whole.  However, there is some variation in the 
PISA data over the types of decision schools have autonomy over which may give insights into the 
effectiveness of delegating decision authority to schools.  Additionally, there is variation within the 
country over the types of decisions that parents are involved in. 
 
In the 2009 PISA dataset, schools that have autonomy over some types of decisions performed 
worse than others; for most types of decisions, there is no evidence either way.  School autonomy 
over a decision is defined as when regional or national school authorities do not have influence over 
the decision according to the PISA school questionnaire.  Annex Table 1 presents regression analysis 
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showing the differences between students attending schools that have autonomy over the specified 
decision versus those at schools that do not.  Schools which reported having autonomy over hiring 
teachers, teacher salary increases, student admission, and course content performed worse than 
otherwise.  It should be noted that the vast majority of schools reported having autonomy over hiring 
and salary increases and a small minority over course content; it is likely these types of schools are 
different than regular schools and the lower (or higher) scores can be attributed to other factors. 
 
There is no evidence that parents’ involvement over school decisions has a relationship with 
learning outcomes. Table 8 also shows the percent of students at schools where parents are involved 
in four types of decisions.  Similar to Annex Table 1, Table 8 presents the differences in math 
achievement between students attending schools where parents are involved in specified decisions 
and those at schools where parents are not.  As can be seen, none of the differences are statistically 
significant. 
 
 
 
 
 
 
 

Table 8: PISA Math Achievement Regression Estimates: Parental Involvement 
  (1) (2) (3) (4) 
Parents Involvement - Staffing 12.57    

 
(17.61)    Parents Involvement - Budget  -14.2   

  (12.76)   Parents Involvement - Instructional Content   -19.14  

   (22.95)  Parents Involvement - Assessment    12.08 

    (24.34) 
Constant 426.66*** 431.83*** 428.78*** 426.06*** 

 
(6.27) (7.64) (6.12) (5.55) 

Observations 4507 4507 4507 4507 
R-Square 0 0 0 0 
Source: Author's calculations using PISA 2009 Bulgaria 
Note: Standard errors are reported in parentheses and significance at 1%, 5%, and 10% levels denoted ***, **, * 

 

6. Conclusions 
PISA 2009 results show that, in reading, Bulgaria’s score rose by 27 points since 2006, reaching 429 
points.  In absolute terms this score ranks Bulgaria 46th among the 74 participating countries.  
However, in terms of improvement, Bulgaria ranks 7th, with only two regional peers – Serbia and 
Romania – showing higher gains in reading (41 and 28 points).  While EU countries on average 
made no progress since 2006, Bulgaria improved its score significantly in math.  Only Italy and 
Portugal had a larger increase in math; no transition or EU10 country improved as much as Bulgaria 
did.  In reading, Bulgaria’s improvement is among the most rapid of all countries in the world.  

PISA 2006 provides a baseline of student achievement that can be used to measure how the system 
is faring a few years after the introduction of the sweeping education reforms.  This paper examines 
the change in scores from 2006 to 2009.  The analysis revealed that: (1) there were large increases in 
math and reading scores equivalent to one-half and one year of learning gains over time; (2) all of 
the increase is attributed to improvements in the quality of the education system; (3) the poorest 20 
percent of students improved just as much as the overall population.  As a barometer of how the 
system is faring since the introduction of the reforms, the latest PISA data signals that the reforms 
are progressing well. 

However, at the same time, there are some unanswered questions. It is difficult to attribute the 
increase witnessed in 2009 to the reforms; analyses of future rounds of PISA will be helpful.  Little 
evidence exists in PISA 2009 on the link between school autonomy or parent’s involvement and 
achievement.  Given that the reforms occurred in 2007 and 2008, it will take time for their impact to 
work their way to student performance.  These are questions for future rounds to consider, since 
PISA provides a useful picture of the equity of student achievement overtime. 
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Annex Table 1: PISA Math Achievement Regression Estimates - School Autonomy 
 
 

 

  (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12) 

Autonomy - Hiring Teachers 
-48.6**            

(24.3)            

Autonomy - Firing Teachers 
 -51.9           

 (33.3)           

Autonomy - Teacher Starting 
Salary 

  -9.1          

  (13.6)          

Autonomy - Teacher Salary 
Increases 

   -34.3*         

   (18.1)         

Autonomy - Budget Formulation 
    -18.5        

    (13.6)        

Autonomy - Budget Allocations 
     17.5       

     (25.4)       

Autonomy - Student Discipline 
      5.6      

      (13.8)      

Autonomy - Student Assessment 
       -0.08     

       (15.6)     

Autonomy - Student Admission 
        -76.0***    

        (10.4)    

Autonomy - Textbook Use 
         -32.7   

         (21.2)   

Autonomy - Course Content 
          -41.7***  

          (15.0)  

Autonomy - Courses Offered 
           11.8 

           (14.5) 

Constant 
473.4 478.3 434.1 456.9 441.7 412.0 424.0 428.1 472.4 457.2 433.3 425.4 

(21.3) (30.2) (9.3) (14.8) (9.5) (22.0) (11.7) (8.2) (8.9) (19.8) (6.6) (7.7) 

Observations 4507 4507 4507 4507 4507 4507 4507 4507 4507 4507 4507 4507 

R-Square .01 .01 0 .02 .01 0 0 0 .14 .01 .02 0 

Source: Author's calculations using PISA 2009 Bulgaria. 
Note: Standard errors are reported in parentheses and statistical significance at 1%, 5%, and 10% levels denoted ***, **, * 
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