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Abstract. In the last decade, both the participation rate of high school graduates in Romania
and the pass rate of the baccalaureate exam have fluctuated from one year to the next. If at the
level of Romania, the pass rate of the baccalaureate exam has evolved, in the case of current
promotions, around 77%, and in the case of all participating candidates (current promotions
plus previous promotions), around 70%, at the level of counties the differences are
significantly large. In order to provide an image of the similarities and disparities between
counties, from these points of view, the paper presents a cluster analysis of six indicators
regarding participation rates, success rates, as well as the ranges of averages obtained. The
paper is part of a cycle of papers by the authors dedicated to various aspects of education in
Romania in the context of sustainable development.
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1. Introduction
For more than two decades, education in Romania has gone through, and continues to go through,
numerous reforms (Urean, 2017), with a frequency far too high to allow adaptation to them (Stroe,
2022), which has not led to the expected results. The consequence is the emergence of turbulence, with
alternations of positive and negative results, from one year to the next.

In the context of sustainable development, access to and participation of the population in quality
education is essential, as highlighted in The National Strategy for the Sustainable Development of
Romania 2030 (NSSDR, 2018). This requires a competitive system that is adaptable to the needs of the
economy (Chiriac, 2021), under conditions of efficient educational management, which supports the
development of young people based on the transfer of knowledge and their motivation to pursue
higher education (Spinu, 2023).

Unfortunately, the Romanian education system is not yet at a qualitative level compared to that of
most EU countries (Cobzaru & Moraru, 2023; Coman, 2022), with significant differences in the
population's participation in education, as well as its level of education (Zaharia & Gogonea, 2024).
Among the major challenges of the Romanian education system are the development and
modernization of material infrastructure (Tutunaru, 2022), increasing the quality of human resources
(Calinoiu & Ana, 2022; Popa, 2021), reducing school dropout (Zaharia, 2024) and last but not least,
aligning Romania with current educational trends (Iacob et.al., 2024).

The increasingly high pace of technological development, and not only, entails the need to increase
the share of the population with a baccalaureate degree, a mandatory condition in Romania for
accessing tertiary education, essential in the process of economic and social development (Brendan
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et.al., 2022). In this context, the adaptability of the high school curriculum is imposed, on the one
hand, by the socio-economic and ecological requirements of sustainable development (Nufiez-Sanchez
& Valente, 2023), and on the other hand, by the need to increase the professional opportunities of
those with a baccalaureate degree at the beginning of their careers (Herbaut et.al., 2022), with positive
effects on the workforce (Bakgaard and Helsg, 2023; Obioma & Nonye, 2024).

In practice, the results obtained by high school graduates in the baccalaureate exam depend on
several aspects, among which the lack of performance of some high schools, as well as vulnerable
groups of students, are some of the most important. These, in turn, are determined by the low level of
students' knowledge, acquired in primary and secondary education, by their degree of motivation
influenced by family and/or belonging to vulnerable groups (Shukla, 2021), by financial availability,
by the environment of residence, the rural environment being disadvantaged (Chiritescu et.al., 2017),
both in terms of material infrastructure and teaching staff, as well as by the disparities between the
development regions to which they belong (Buza & Enache, 2024; Pop, 2024).

Taking these aspects into account, the paper highlights two aspects. The first refers to the evolution
of baccalaureate enrollment rates in the total population of the corresponding age, as well as success
rates, in Romania over the last decade. The second consists of highlighting, based on a cluster analysis,
the disparities and similarities between the counties in Romania in terms of the results obtained in the
baccalaureate exam in 2024, high school graduates from the current year.

2. Research methodology

In accordance with the two objectives of the research carried out, the analysis was based on the
statistical data series available in the database of the National Institute of Statistics (NISDB, 2025), as
well as the Ministry of Education and Research of Romania (MERR, 2025). The main data series are:
Legally resident population, by age group and age, sex, urban/ rural area, macroregions, development
regions and counties, at July Ist (LRPA, 2025), Graduates by level of education, type of education,
macroregions, development regions and counties (GLDE, 2025), Number of pupils who completed the
baccalaureate exam, by gender, macroregions, development regions and counties (NSPB, 2025) and
counties and Information on the final results (after resolving appeals), recorded in the second session
of the national baccalaureate exam, August 2024 (RFB24, 2025). The identifiers and meanings of the
variables included in the analyses are presented in table 1.

Table 1. The identifiers and meanings of the variables used in the analysis

Variable Signification UM
PA18Yi | Population aged 18 in year i number
NGHSi | Number of pupils graduating from high school in year i number
NPBEi | Number of pupils who completed the baccalaureate exam in year i number
RGHSPi iI;a;e; E:)rfipuplls graduating from high school in year #, in the population aged 18 o,

Rate of pupils who completed the baccalaureate exam in year i, in the population

RPBEPi . . %
aged 18 in year i
RPAB Rate of pupils enrolled the baccalaureate %
RGRDB | Rate of completing the baccalaureate exam %
R 6 7 | Rate of pupils completed to the baccalaureate with grades between 6.00 and 6.99 %
R 7 8 | Rate of pupils completed to the baccalaureate with grades between 7.00 and 7.99 %
R 8 9 | Rate of pupils completed to the baccalaureate with grades between 8.00 and 8.99 %
R 9 10 | Rate of pupils completed to the baccalaureate with grades between 9.00 and 10 %

Taking into account the two objectives of the research undertaken, both descriptive and analytical
statistical methods were used on the one hand, to analyze the evolution of the participation rates in the
baccalaureate, and on the other hand, clustering methods for the cross-sectional analysis of the
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similarities and disparities between counties regarding the results obtained in the baccalaureate exam
in the summer of 2024.
For the cluster analysis, the matrix was used:

=gl W

In (1) n = 42, corresponding to the 41 counties and the municipality of Bucharest, and r = 6,
corresponding to the number of variables included in the cluster analysis.

Starting from these, for Proximity Matrix generation and clusters generation Chebyechev distance
and Squared Euclidian distance ware (Garcia-Escudero et al., 2010).

The variance homoscedasticity of variables was tested with Levene's test with null hypothesis (H; o)
variance does not differ significantly (homoscedasticity), and the statistical significance of obtained
results were tested with ANOVA methodology (F test), with null hypothesis (H: o), the cluster
membership of the analyzed regions is not statistically significant.

The condition for accepting the null hypotheses Hi o and H; o, was:

Fstat < Fa,k—l, N—k OT Sig >0 (2)

Data processing was performed using SPSS, confidence level being of 95% (significance threshold
a=0.05)

3. Results and Discussion

In the last decade, although various ways have been tried to increase the quality of pre-university
education, and in particular, the structure and organization of the baccalaureate exam, the results
obtained have not been and are not up to expectations. Although the percentage of those who
completed the baccalaureate exam has increased slightly, significant differences still remain both
between development regions and between counties, from this point of view.

3.1. An overview at the national level

At the national level, in the last ten years, the number of graduates of pre-university high school
education (NGHS), as well as those who succeed in obtaining the baccalaureate degree (NPBE), in the
total population aged 18 in the corresponding year (PA18Y), continues to be quite low.
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Figure 1 Evolution of the number of pupils registered for the baccalaureate exam (NGHS), and of
those who succeed in obtaining the baccalaureate degree (NPBE) compared to the 18-year-old
population (PA18Y) corresponding to the respective years. Source: prepared by the authors
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During the period 2014-2024, the population aged 18, residing in Romania, on July 1 of each year
(PA18Y), evolved from 230,091 people in 2014, to 226,951 people in 2024 (a reduction of 3,140
people), passing through a maximum of 233,005 people in 2016, and a minimum of 219,933 people in
2020. Compared to this (Figure 1), the number of high school graduates corresponding to each year,
registered for the baccalaureate exam (NGHS), decreased from 129,759 people in 2014 to 119,052
people in 2024, registering a reduction of 10,707 people (3.41 times more than the reduction in the 18-
year-old population in the respective years), the maximum being recorded in 2015 (143,895 people),
and the minimum value in 2022 (111,327 people). As a result, the rate of high school graduates
registered for the baccalaureate exam in the total population aged 18 (RGHSP) decreased from 56.39%
in 2014 to 52.46% in 2024 (a reduction of 3.94 percentage points), a consequence of school dropout
and early leaving of education.

On the other hand, the number of high school graduates from the current promotions who
completed the baccalaureate exam (NPBE) increased from 84,622 people in 2014 to 97,066 people in
2024 (an increase of 12,444 people), reaching a maximum of 101,966 people in 2015 and a minimum
of 83,091 people in 2016. This led to an increase in the rate of 18-year-olds who completed the
baccalaureate exam in the total population of the same age (RPBEP), from 36.78% in 2014 to 42.77%
in 2024 (an increase of 5.99 percentage points).
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Figure 2 Evolution of the structure of pupils registered for the baccalaureate exam (NGHS), from
the point of view of participation and passing the exam (RGRDB), in the period 2014 — 2024
Source: prepared by the authors

From the point of view of the qualitative structure of pupils registered for the baccalaureate exam
(NGHS), in the period 2014 — 2024 (figure 2), several aspects are highlighted regarding the
absenteeism rate (RABST), the promotion rate (RGRDB) and the failure rate (RUNPB) of the exam.

During the period analyzed, the absenteeism rate in the baccalaureate exam (RABST) decreased
from 5.55% in 2014 to 1.98% in 2024. Consequently, the effective participation rate in the
baccalaureate exam (RPAB) evolved from 94.45% in 2014 to 98.02% in 2024, an increase of 3.57
percentage points. However, the increase was not continuous, with a minimum of 93.67% recorded in
2018, determined by the highest absenteeism rate of 6.33% and the highest number of absentees (7518
pupils). It is worth noting that in 2023 and 2024 the lowest absenteeism rates were recorded, of 2.31%
and 1.98%, the number of absentees from the baccalaureate exam being 3.05 times lower than in 2014,
and 3.19 times lower than in 2018.

Regarding the baccalaureate exam pass rate (RGRDB), it increased from 65.21% in 2014 to
81.53% in 2024, an increase of 16.32 percentage points. With small fluctuations, the RGRDB evolved
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on an upward trend, with an average annual increase of 1.63 percentage points. This increase in the
RGRDB was determined on the one hand by the reduction in the absenteeism rate (RABST), and on
the other hand by the substantial reduction in the baccalaureate exam failure rate (RUNPB), which
decreased from 29.23% in 2014 to 16.49% in 2024, a reduction of 12.74 percentage points.
Consequently, At the level of Romania, in 2024 the best results were obtained in the baccalaureate
exam in the entire period analyzed.

3.2. Characteristics and evolutions at regional level

At the regional level, between 2010 and 2022, the rates of pupils graduating from high school in
current year, in the population aged 18 in year (RGHSPi) had different evolutions both from one year
to another and from one development region to another (Figure 3).
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Figure 3 Evolution of the amplitude of the rates of pupils graduating from high school in the
current year, in the population aged 18 in year (RGHSP), in Romania, at regional level, in the
period 2010-2022 Source: prepared by the authors

Throughout the analyzed period, the limits of the variation interval of the RGHSP values were
given, in the upper limit, by the Bucharest-IIfov development region, with values between 98.96%
(recorded in 2012) and 90.68% (recorded in 2022), and in the lower limit, by the North East region,
with values between 72.47% (recorded in 2014) and 54.23% (recorded in 2022). At the level of
Romania, the RGHSP values were between 82.51% (recorded in 2014) and 64.05% (recorded in
2017).

In terms of average annual RGHSP rates, throughout the analyzed period, they were negative in all
eight development regions of Romania. The highest negative values were recorded in the Center
region (-1.65% annually), followed by the North West region (-1.55% annually) and North East (-
1.33% annually), and the lowest reductions in the South. West Oltenia region (-0.03% annually) and
Bucharest-Ilfov (-0.24% annually). However, it is worth highlighting that, during the period 2010-
2014, a series of turbulences were recorded, characterized by increases in the RGHSP values recorded
during the period 2010-2012, with values ranging between 5.89 percentage points (in the Center
region) and 0.50 percentage points (in Bucharest-Ilfov), followed by significant decreases in 2013,
with values ranging between -8.45 percentage points (in the Center and South-Muntenia regions) and -
2.25 percentage points (in Bucharest-Ilfov), as well as new increases in 2014, with values ranging
between 12.13 percentage points (in the South West Oltenia region) and 3.93 percentage points (in the
Center region).
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After 2014, the RGHSP values are on a downward trajectory with very small fluctuations from one
year to the next, so that, rates of pupils graduating from high school in 2022 in the population aged 18,
at regional level were lower than in 2010, with values ranging from -18.81 percentage points in the
West region, and -7.20 percentage points, in the South-Muntenia development region.

From the point of view of the convergence and divergence of the RGHSP trajectories, it is worth
mentioning that, if in 2010 the difference between the maximum and minimum values of the RGHSP
was 34.26 percentage points, at the end of the analyzed period, in 2022, it was 36.46 percentage points
(an increase of 2.20 percentage points), which indicates a divergent process, although in the first part
of the period (2010-2014) a convergence trend had been recorded.

Between 2010 and 2022, the rate of pupils who completed the baccalaureate exam in the current
year, in the population aged 18 in year (RPBEP) is characterized by a general growth trend,
highlighting a positive evolution in terms of the results of the baccalaureate exam (Figure 4).
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Figure 3 The evolution of the amplitude rates of pupils who completed the baccalaureate exam in
current year, in the population aged 18 in year (RPBEP), in Romania, at regional level, during 2010-
2022

Source: prepared by the authors

In the case of RPBEP, the limits of the variation interval of its values were given, in the upper limit,
also by the Bucharest-Ilfov development region, with values between 73.15% (recorded in 2014) and
68.56% (recorded in 2022), and in the lower limit, except for the years 2010 and 2013, when it is
given by the West region (33.80% and 39.69% respectively), it was also given by the North East
region, with values between 46.66% (recorded in 2014) and 36.37% (recorded in 2027). At the level of
Romania, the RPBEP values were between 41.47% (recorded in 2010) and 51.42% (recorded in 2014).

As in the case of RGHSP values, the difference between the RPBEP values recorded in the
Bucharest-Ilfov development region and the evolutions recorded in the other development regions is
very large. Thus, the difference between the values recorded in the Bucharest-Ilfov region and the
North West region, the best ranked among the other seven development regions, ranged between 9.62
percentage points (recorded in 2012) and 23.95 percentage points (recorded in 2022).

On the other hand, unlike the evolution of the RGHSP values, in the case of the RPBEP there were
no turbulent developments, however, two periods with distinct characteristics stand out.

A first period, the one between 2010 and 2014, is characterized by an intense increase in the
RPBEP values, the most significant values being recorded in the Bucharest-Ilfov region (15.59
percentage points), followed by the West region (15.53 percentage points) and the South-Muntenia
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region (11.82 percentage points). Smaller increases were recorded in the Center (6.22 percentage
points) and South West Oltenia (6.20 percentage points) regions. The upward evolutions were
interrupted, however, in 2015, a year in which regressions of RPBEP values were recorded, the highest
being in the Bucharest-Ilfov region (-10.82 percentage points) and in the North West region (-10.77
percentage points), and the lowest in the South _East region (-7.64 percentage points).

The second period, 2015-2022, is characterized by a resumption of the increase in RPBEP values,
but of much lower intensity than in the previous period, in seven of the eight development regions in
Romania, the highest increase being recorded in the Bucharest-Ilfov region (6.23 percentage points),
and the lowest in the North West region (1.02 percentage points). In contrast, in the Center region,
RPBEP values decreased by 1.26 percentage points (from 42.94 percentage points in 2015 to 41.68
percentage points in 2022).

In terms of disparities between development regions in terms of RPBEP values, the difference
between its maximum and minimum values increased from 23.75 percentage points in 2010 to 28.36
percentage points in 2022, which also indicates, in the case of RPBEP, a divergent process.

3.3. Similarities and disparities between counties regarding the results of the baccalaureate
exam

The analyses carried out in the previous paragraph have highlighted the existence of significant
disparities between the development regions of Romania, both in terms of rates of pupils graduating
from high school in a year, in the population aged 18 of the respective year (RGHSP), and rates of
pupils who completed the baccalaureate exam in a year, in the population aged 18 of the respective
year (RPBEP). These hide (level out) the disparities between the counties included in each
development region.

Table 2 Structure of the clusters

Cluster Counties

Alba (AB), Arges (AG), Bucuresti (B), Bacau (BC), Bihor (BH), Bistrita-Nasaud (BN),
Braila (BR), Botosani (BT), Brasov (BV), Buzau (BZ), Clyj (CJ), Constanta (CT),
Dambovita (DB), Galati (GL), lasi (IS), Neamt (NT), Prahova (PH), Sibiu (SB), Suceava
(SV), Valcea (VL), Vrancea (VR)

Arad (AR), Calarasi (CL), Gorj (GJ), Hunedoara (HD), Maramures (MM), Olt (OT)

lalomita (IL), Salaj (SJ), Tulcea (TL), Timis (TM), Vaslui (VS)

Covasna (CV), Harghita (HR)

Mures (MS), Satu Mare (SM)

Caras Severin (CS)

Dolj (DJ)

A
B
C
D
E Mehedinti (MH), Teleorman (TR)
F
G
H
K

Giurgiu (GR)

L Ilfov (IF)
Source: Elaborated by the authors using SPSS

In order to provide a clearer and more eloquent image of the educational efficiency in Romania
through the results obtained in the baccalaureate exam at the level of the 42 territorial entities (41
counties and the Municipality of Bucharest), a cluster analysis of the performances obtained in the
baccalaureate in 2024, of the current promotion, was carried out, based on six indicators: rate of pupils
enrolled the baccalaureate (RPAB), rate of completing the baccalaureate exam (RGRDB), rate of
pupils completed to the baccalaureate with grades between 6.00 and 6.99 (R 6 7), rate of pupils
completed to the baccalaureate with grades between 7.00 and 7.99 (R 7 8), rate of pupils completed
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to the baccalaureate with grades between 8.00 and 8.99 (R _8 9) and rate of pupils completed to the
baccalaureate with grades between 9.00 and 10 (R_9 10).

The tests and analyses carried out led to a structuring of the 42 territorial entities into 10 clusters
(Table 2), the dendogram of their generation being illustrated in figure 5. Of the ten clusters, six
include at least two territorial entities, the most numerous being cluster A which includes 20 counties
and the Municipality of Bucharest, while four clusters (G, H, K, L) include only one county each.

Dendrogram using Average Linkage (Between Groups)
Rescaled Distance Cluster Combine
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Figure 5 Dendogram of cluster generation

The variance homoscedasticity of variables was tested with Levene's test. The results obtained
(Table 3) lead to the conclusion of accepting the null hypothesis (H; o), variance does not differ
significantly (homoscedasticity).
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Table 3 The results of Tests of Homogeneity of Variances

Levene Statistic dfl df2 Sig.
RPAB 1.658 5 32 0.173
RGRDB 1.362 5 32 0.264
R 67 1.509 5 32 0.215
R 738 1.963 5 32 0.111
R 89 1.179 5 32 0.341
R 9 10 0.619 5 32 0.686

Source: Elaborated by the authors using SPSS

The testing of the statistical significance of the average values of the seven indicators, and of their
belonging to the clusters, was carried out with ANOVA methodology (F test). According to the results
obtained (Table 4), all values Sig.<a=0.05 which leads to the conclusion that the hypothesis (H o) is
rejected and, consequently, all the averages recorded at the cluster level are statistically significant.

Table 4. The results of ANOVA methodology

Sum of Mean
Squares df Square F Sig.
RPAB Between Groups 88.315 9 9.813 24.989 0.000
Within Groups 12.566 32 0.393
Total 100.881 41
RRGRDB Between Groups 1587.929 9 176.437 16.752 0.000
Within Groups 337.042 32 10.533
Total 1924.971 41
R 67 Between Groups 674.511 9 74.946 34.063 0.000
Within Groups 70.407 32 2.200
Total 744.918 41
R 738 Between Groups 431.691 9 47.966 23.625 0.000
Within Groups 64.968 32 2.030
Total 496.659 41
R 89 Between Groups 117.364 9 13.040 11.147 0.000
Within Groups 37.437 32 1.170
Total 154.801 41
R 9 10 Between Groups 1665.774 9 185.086 27.241 0.000
Within Groups 217.421 32 6.794
Total 1883.195 41

Source: Elaborated by the authors using SPSS

Analyzing the characteristics of the clusters (Table 5), respectively the average values of the six
variables, it results that the best performing results are recorded in the cluster A. It is characterized by
the highest average values of the rate of completed the baccalaureate exam (RGRDB), of 81.0%, and
the rate of pupils completed to the baccalaureate with grades between 9.00 and 10 (R_9 10), of
31.58%, as well as by the lowest average value of the rate of pupils completed to the baccalaureate

with grades between 6.00 and 6.99 (R 6 7), of 16.77%.
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This is followed by cluster H (Gorj county) with values of 77.60% of the RGRDB, and 29.73% of
the rate of pupils completed to the baccalaureate with grades between 9.00 and 10 (R_9 10), as well as
very low values of the rate of pupils completed to the baccalaureate with grades between 6.00 and 6.99
(R_6_7), of 17.61%, and of the rate of pupils completed to the baccalaureate with grades between 7.00
and 7.99 (R_7_8), 19.71%.

. Table 5. The main characteristics of the clusters

Cluster RPAB RGRDB R 67 R 7.8 R 89 R 9 10
A 97.28 81.00 16.77 21.63 30.02 31.58
B 95.85 72.85 22.51 25.64 29.29 22.56
C 95.08 74.86 19.85 22.96 30.46 26.73
D 97.60 65.30 21.72 32.77 33.49 12.03
E 93.48 65.40 24.88 23.65 30.10 21.38
F 97.90 75.55 20.17 26.51 32.72 20.61
G 91.63 72.80 25.58 27.14 28.40 18.87
H 94.11 77.60 17.61 19.71 32.95 29.73
K 97.42 63.40 33.38 28.35 24.46 13.81
L 93.55 56.70 32.28 33.03 24.32 10.36

Source: Elaborated by the authors using SPSS

At the opposite pole, with the weakest performances in the baccalaureate exam, is Ilfov County
(cluster L) where the lowest values of the rate of completing the baccalaureate exam (RGRDB), of
56.70%, and of the rate of pupils completed to the baccalaureate with grades between 9.00 and 10
(R 9 10), of 10.36%, were recorded. Also, absenteeism was significant, with the rate of pupils
enrolled the baccalaureate (RPAB) being only 93.55%.

Also, poor performance in the baccalaureate exam was recorded in the counties in cluster D
(Covasna and Harghita), cluster E (Mehedinti and Teleorman), as well as cluster K (Giurgiu). They are
characterized by low average values of the rate of completing the baccalaureate exam (RGRDB),
ranging between 63.40% (cluster K) and 65.40% (cluster E). However, regarding the rate of pupils
completed to the baccalaureate with grades between 9.00 and 10 (R 9 10), while in clusters D and K
values of 12.03% and 13.81% were recorded, respectively, in cluster E the rate of pupils completed to
the baccalaureate with grades between 9.00 and 10 (R_9 10) was 21.38%, differing significantly from
this point of view.

In terms of the rate of completing the baccalaureate exam (RGRDB), clusters B (Arad, Calarasi,
Gorj, Hunedoara, Maramures and Olt), C (Ialomita, Salaj, Tulcea, Timis and Vaslui), F (Mures and
Satu Mare) and G (Caras Severin) are characterized by average values ranging between 72.80%
(cluster G) and 74.86% (cluster C). On the other hand, they differ in terms of the distribution of the
baccalaureate completion grades. Thus, while in cluster C the rate of pupils completed to the
baccalaureate with grades between 9.00 and 10 (R_9 10) was 26.73% (the third value after clusters A
and H), in cluster G it was only 18.87%, and in clusters B and F values of 22.56% and 20.61% were
recorded, respectively. Also, in cluster C the rate of pupils completed to the baccalaureate with grades
between 6.00 and 6.99 (R_6_7) was only 19.85%, in cluster G it was 25.58% (5.74 percentage points
more), in cluster F it was 20.17%, and in cluster B it was 22.51%, (2.66 percentage points more than in
cluster C and 3.07 percentage points than in cluster G).

Given that of the 42 territorial entities (41 counties and the Municipality of Bucharest) analyzed
above, 21 were included in cluster A, the cluster with the best performance in terms of the six
indicators used, in order to obtain additional information, a new cluster analysis was carried out, based
on the same indicators, referring only to these entities.
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Figure 6 Dendogram of the generation of subclusters of cluster A

A structure (Figure 6) with seven clusters (Table 6) was generated. Of these, Al includes four
counties and the Municipality of Buburesti, A2 includes three counties, A3 and A6 include four
counties each, A4 and AS include two counties each, and A7 includes a single county.

Table 6 Structure of subclusters of cluster A

Cluster Counties
Al Alba (AB), Bucuresti (B), Galati (GL), lasi (IS), Prahova (PH),
A2 Arges (AG), Bihor (BH), Valcea (VL)
A3 Bacau (BC), Braila (BR), Brasov (BV), Cluj (CJ)
A4 Bistrita-Nasaud (BN), Botosani (BT)
A5 Buzau (BZ), Sibiu (SB)
A6 Constanta (CT), Neamt (NT), Suceava (SV), Vrancea (VR)
A7 Dambovita (DB),

Source: Elaborated by the authors using SPSS

As in the case of the cluster analysis performed above for 42 territorial entities, in this case, the
variance homoscedasticity of variables was tested with Levene's test. The results obtained (Table 7)
lead to the conclusion that the null hypothesis (H; o) is accepted, variance does not differ significantly
(homoscedasticity).

Table 7 The results of Tests of Homogeneity of Variances for 21 territorial entities

Variables Levene Statistic dfl df2 Sig.
RPAB 1.609 5 14 0.222
RGRDB 1.481 5 14 0.258
R 67 1.769 5 14 0.184
R 738 1.464 5 14 0.263
R 89 1.309 5 14 0.315
R 9 10 1.693 5 14 0.201

Source: Elaborated by the authors using SPSS
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Also, the testing of the statistical significance of the average values of the six indicators, and of
their belonging to the subclusters, was carried out with ANOVA methodology (F test). According to
the results obtained (Table 8), all values Sig.<a=0.05. It follows that, the null hypothesis (Hz o) is
rejected and, consequently, all the averages of the six variables, recorded at the subclusters level, are

statistically significant.

Table 8. The results of ANOVA methodology for 21 territorial entities

Sum of Mean
Squares df Square F Sig.
RPAB Between Groups 6.927 6 1.155 11.745 0.000
Within Groups 1.376 14 0.098
Total 8.303 20
RRGRDB Between Groups 186.603 6 31.100 8.749 0.000
Within Groups 49.767 14 3.555
Total 236.370 20
R 67 Between Groups 30.394 6 5.066 8.800 0.000
Within Groups 8.059 14 0.576
Total 38.453 20
R 738 Between Groups 40.986 6 6.831 8.141 0.001
Within Groups 11.747 14 0.839
Total 52.733 20
R &89 Between Groups 17.465 6 2911 4.190 0.013
Within Groups 9.726 14 0.695
Total 27.191 20
R 9 10 Between Groups 125.116 6 20.853 15.600 0.000
Within Groups 18.714 14 1.337
Total 143.829 20

Source: Elaborated by the authors using SPSS

Analyzing the characteristics of the seven subclusters of cluster A (Table 9), it results that,

compared to the average values recorded at the level of cluster A, only subcluster A1 (Alba, Bucharest,
Galati, lasi and Prahova) records superior performances in all six indicators included in the analysis.
Thus, the values of the rate of completing the baccalaureate exam (RGRDB) and the rate of pupils
completed to the baccalaureate with grades between 9.00 and 10 (R 9 10) are 1.43 and, respectively,
3.71 percentage points above the average values of cluster A, and the values of the rates of grades
between 6 and 9 are below the averages of cluster A, by 1.25, 1.68 and, respectively, 0.79 percentage

points.

Table 5. The main characteristics of the subclusters of cluster A

Cluster RPAB RGRDB R 6 7 R 7 8 R 89 R 9 10
Al 97.51 82.52 15.52 19.95 29.23 35.29
A2 97.37 79.40 17.96 23.38 31.02 27.64
A3 98.20 84.93 15.70 2243 30.69 31.19
A4 97.03 79.40 17.73 22.05 28.64 31.59
G 96.50 82.50 15.99 23.53 30.84 29.65
A6 96.72 78.68 17.78 20.29 30.38 31.55
A7 96.46 72.30 19.33 2231 28.04 30.32

Source: Elaborated by the authors using SPSS
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Values of the rate of completing the baccalaureate exam (RGRDB) above the average of cluster A,
as well as the rate of pupils completed to the baccalaureate with grades between 6.00 and 6.99 (R _6_7)
below the average of cluster A, were also recorded at the level of subclusters A3 (Bacau, Braila,
Brasov and Cluj) and A5 (Buzau and Sibiu), but regarding the rate of pupils completed to the
baccalaureate with grades between 9.00 and 10 (R_9 10), both clusters are below the average of
cluster A (-0.39 percentage points for A3 and -1.93 percentage points for AS), subcluster A5 being
also characterized by the fact that the majority of the grades obtained in the baccalaureate are between
8.00 and 8.99.

The worst results in terms of the rate of completing the baccalaureate exam (RGRDB) and the rate
of pupils completed to the baccalaureate with grades between 6.00 and 6.99 (R _6 7) were recorded in
subcluster A7 (Dambovita), which is characterized by the lowest rate of completing the baccalaureate
exam (RGRDB), of only 73.30% (-8.70 percentage points below the cluster A average) and the highest
rate of pupils completed to the baccalaureate exam with grades between 6.00 and 6.99 (R 6 7), of
19.33% (2.56 percentage points above the cluster A average).

Also, in terms of the rate of completing the baccalaureate exam (RGRDB) and the rate of pupils
completed to the baccalaureate with grades between 6.00 and 6.99 (R _6_7), poor results were also
recorded in subclusters A4 (Bistrita-Nasaud and Botosani) and A6 (Constanta, Neamt, Suceava and
Vrancea), with -1.60 and -2.32 percentage points below the cluster A average regarding the RGRDB
and with 0.96 and 1.01 percentage points above the cluster A average regarding the rate of pupils
completed to the baccalaureate with grades between 6.00 and 6.99 (R _6 7). The difference between
these and subcluster A7 is that, in the case of subclusters A4 and A6, the values regarding the rate of
pupils completed to the baccalaureate with grades between 9.00 and 10 (R _9 10) are approximately
equal to the average value recorded at the level of cluster A.

As for subcluster A2 (Arges, Bihor and Valcea), it is characterized by the lowest value of the rate of
pupils completed to the baccalaureate with grades between 9.00 and 10 (R_9 10), of only 27.64% (-
3.94 percentage points below the average of cluster A), 54.40% of pupils completed the baccalaureate
exam with grades between 7.00 and 8.99. Also, the rate of completing the baccalaureate exam
(RGRDB) was 79.4%, with -1.6 percentage points below the average of cluster A.

4. Conclusions
In the last decade, both the participation rate of Romanian high school graduates in the baccalaureate
and the exam completion rate have fluctuated from one year to the next. At the Romanian level,
although the rate of high school graduates enrolled in the baccalaureate in the total population aged 18
decreased from 56.39% in 2014 to 52.46% in 2024 (a reduction of 3.94 percentage points), the
baccalaureate exam pass rate increased from 65.21% in 2014 to 81.53% in 2024, an increase of 16.32
percentage points determined, on the one hand, by the reduction in the absenteeism rate, and on the
other hand by the substantial reduction in the baccalaureate exam failure rate.

At regional level, the annual rates of pupils graduating from high school in the population aged 18
in year (RGHP) had different developments both from one year to another and from one development
region to another, the limits of the variation interval being, in the upper limit, the Bucharest-Ilfov
development region, and in the lower limit, the Northeast region, the general trend being downward, a
fact highlighted by the developments of the average annual rates of RGHSP, which throughout the
analyzed period, were negative in all eight development regions in Romania, the largest reductions
being recorded in the Center, North West and North East regions, and the smallest reductions being
recorded in South West Oltenia and Bucharest-Ilfov.

Regarding the annual rates of pupils who completed the baccalaureate exam, in the population aged
18 (RPBEP), it was characterized by a general upward trend, highlighting two periods with distinct
characteristics. A first period, between 2010 and 2014, was characterized by an intense increase in
RPBEP values, the most significant values being recorded in the Bucharest-Ilfov, West and South-
Muntenia regions, smaller increases being recorded in the Center and South West Oltenia regions.
The second period, 2015-2022, is characterized by a resumption of the intensity of the increase in
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RPBEP values, in seven of the eight development regions in Romania, the highest increase being
recorded in the Bucharest-Ilfov region, and the lowest, in the North West region, while in the Center
region the RPBEP values decreased.

In terms of disparities between development regions in terms of both RGHSP and RPBEP, the
difference between its maximum and minimum values increased, in the case of RGHSP, from 34.26
percentage points in 2010, to 36.46 percentage points in 2022 (an increase of 2.20 percentage points),
and in the case of PREB, from 23.75 percentage points to 28.36 percentage points, which highlights
divergent processes.

On the other hand, cluster analyses conducted in 41 counties and the Municipality of Bucharest,
regarding the disparities and similarities between them through the lens of the six performance
indicators for the 2024 baccalaureate (RPAB, RGRDB, R 6 7, R 7 8, R 8 9 and R 9 10),
highlighted very significant differences between them.

The first cluster analysis, which included all 42 territorial entities, highlighted a grouping in 10
clusters, of which cluster A (Alba Arges, Bucharest, Bacau, Bihor, Bistrita-Nasaud, Braila, Botosani,
Brasov, Buzau, Cluj, Constanta, Dambovita, Galati, Iasi, Neamt, Prahova, Sibiu, Suceava, Valcea and
Vrancea), and cluster H (Gorj county) are characterized by high values of the rate of completing the
baccalaureate exam (RGRDB), and the rate of pupils completed to the baccalaureate with grades
between 9.00 and 10 (R 9 10), as well as by low values of the rate of pupils completed to the
baccalaureate with grades between 6.00 and 6.99 (R_6_7), of 16.77%.

At the opposite pole, with the weakest performances in the baccalaureate exam, is Ilfov County
(cluster L) where the lowest values of the rate of completing the baccalaureate exam (RGRDB) were
recorded, of 56.70%. Also, weak performances in the baccalaureate exam were recorded in cluster D
(Covasna and Harghita), cluster E (Mehedinti and Teleorman), as well as cluster K (Giurgiu).

Among these, from the point of view of the rate of completing the baccalaureate exam (RGRDB),
clusters B (Arad, Calarasi, Gorj, Hunedoara, Maramures and Olt), C (lalomita, Salaj, Tulcea, Timis
and Vaslui), F (Mures and Satu Mare) and G (Caras Severin) are characterized by average values
between 72.80% (cluster G) and 74.86% (cluster C), but differ in terms of the distribution of
baccalaureate completion grades.

The second cluster analysis focused only on the 21 territorial entities included in cluster A. It
resulted that, compared to the average values recorded at the level of cluster A, only subcluster Al
(Alba, Bucharest, Galati, lasi and Prahova) performed better. Similar positive performances were also
recorded at the level of subclusters A3 (Bacau, Braila, Bragsov and Cluj) and A5 (Buzau and Sibiu).

In conclusion, significant positive similarities are highlighted between the counties in clusters Al,
A3 and AS, the disparities between them and the counties included in clusters D (Covasna and
Harghita), cluster E (Mehedinti and Teleorman), cluster K (Giurgiu) and L (Ilfov) being particularly
large. This underlines once again the conclusion above regarding the divergent trajectories of
educational performance at county and regional level in Romania.
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