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1.Introduction

Education inputs were already considered an
output in Smith’s papers (Smith [1776] 1998, pp.
417-419). Education is seen as one of the many
modifiers of human capital (Jabloriski 2011,
pp- 81-103). In the transformation process of
contemporary economies into the knowledge-
based economies the fact should be appropriately
emphasized that accumulated knowledge
resources and abilities to use it in a proper
way play the crucial role in the socio-economic
development of countries in the modern world
(Turczak 2012, p. 113). A special significance
in this respect is attached to the association
between formal education level and its quality.
One should also note that the education inputs in
the majority of European states, Poland included,
exceed 5% of GDP. The above-mentioned factors
encourage the search for modifiers of education
quality so as to enable maximisation of outcomes
in the following steps.
In the context of education quality
a lot of attention is given to the level of human
development as an essential determinant of
educationquality. Thetheoryaboutreproduction,
indicated as an essential conditioning factor of
. Jan Poleyn, Ph.D., Eng. o 4y,cation quality (Bourdieu, Passeron 2006),
tanistaw Staszic University | ) )
of Applied Sciences in Pita 1S also associated with the level of human
Poland ~ development.
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The above-mentioned conditions have led to formulation of the following aim
of this paper: demonstration of a connection between the level of education
efficiency and the level of human development. The performance was evaluated
by verifying the hypothesis which says that there is a connection between the
value of Local Human Development Index (LHDI) and education efficiency
established by means of the data envelopment analysis (DEA).

2.Socioeconomic factors that modify education quality

Research into modifiers of education points to the impact of the economic
context on the education process (Woessmann 2005, pp. 445-504). Particular
significance in research on the educational function of output is attached to
the income generated by parents, which is seen as a variable that determines
the educational performance of students (Barro, Lee 2001, pp. 465-488). In
Poland research on the modelling of socioeconomic determinants of education
quality was undertaken by Czyzewski and Brelik (Czyzewski, Brelik 2016, pp.
39-48). The results suggested that from the point of view of efficiency of the
education process in rural areas, exogenous socioeconomic factors are crucial
(an educational function of output was defined for rural areas). In a group of
disadvantaged students, the educational performance is determined chiefly by
the size of the class (Babcock, Betts 2009, pp. 314-322). On the basis of the results
of the study, one may presume that disadvantaged students are the ones who
will require higher inputs in connection with the need to provide them with
extra classes.

A correlation has also been found between the educational performance of
students and the education level of their parents. The performance of students
was also influenced by their respective family circumstances (Badr et al. 2003,
pp- 1-38).

In OECD member countries around 50% of differentiation in educational
performance of students arise from student features (specifically, their
socioeconomic status), while 20% arise from school features and 5% arise
from education policy. Around 30% of interschool differentiation remains
unexplained. It has been found that increased educational resources do not
automatically translate to better performance in examinations (Klump, Cabrera
2007, pp. 1-45).

Some research studies revealed a considerable impact of elementary education
on the increase of gross domestic product. The said studies concerned developing
countries (Glewwe, Kremer 2005, pp. 1-79). However, some authors point to the
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faulty methodology adopted in the above-mentioned research (Glewwe 2002,
pp- 436-482).

3. Research methods

The analysis covered data for 60 counties recorded in 2013-2015. 30 counties
with the highest Local Human Development Index (LHDI) and 30 counties
with the lowest LHDI value were selected based on a 2010 ranking published
as a part of the National Report on Human Development - the most recent data
available at the time of formulation of the paper (Arak et al. 2012, pp. 178-187).
Poviats characterized by the highest Local Human Development Index (LHDI)
are: Warszawa, piaseczynski, pruszkowski, warszawski zachodni, Krakow,
Poznan, Rzeszéw, Sopot, Gdynia, legionowski, Opole, Olsztyn, Bialystok,
Wroclaw, Gdansk, Siedlce, Lublin, Kielce, Zielona Goéra, Krosno, poznanski,
Nowy Sacz, Tarnobrzeg, otwocki, Tychy, lubiniski, Katowice, Bielsko-Biala,
Leszno, mikotowski; and poviats with the lowest Local Human Development
Index (LHDI) are: kazimierski, pificzowski, chetmski, kolnenski, przysuski,
opatowski, janowski, skierniewicki, opolski (lubelskie), szydlowiecki,
lipnowski, Leczynski, zamojski, lipski, Zzurominski, ostrotecki, piotrkowski,
makowski, nowomiejski, wloszczowski, krasnostawski, zwolenski, rypinski,
parczewski, bialski, wloclawski, poddebicki, buski, sokolski. A separate
analysis covered indices that make up LHDI, i.e. Wealth Index (WI), Health
Index (HI) and Education Index (EI). The data on the values of the above indices
has been made available in the above-mentioned report (Arak et al. 2012, pp.
178-187).

On the basis of the data available in the Local Data Bank kept by the Main
Statistical Office of Poland (GUS), the number of students, the number of
secondary schools and education inputs of secondary schools per student
according to budget classification 80120 have been specified for particular
counties. The variables were then placed on the inputs side in the employed
DEA-CRS model. The DEA analysis was conducted with DEAFrontier software.
In the analysis, the outcome was the number of secondary schools with a positive
educational added value in Humanities, Polish, Mathematics and Natural
Science, and Mathematics. Information about the educational added value for
particular schools in the analysed counties was obtained from the Educational
Research Institute (IBE).

The educational added value is understood as the absolute student efficiency
considering the increase in student’s knowledge in comparison to the state at the
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beginning of the student’s educational path, and the relative measure of student
efficiency, which compares the student’s performance against the performance
of the class, school, region or country (Walukiewicz 2009, p. 97). The educational
added value can also be presented as an added value of a school and this mode
of interpretation was adopted for the purpose of this study (Jakubowski 2007,
p- 13).

The determination of Education Efficiency Index based on DEA-CRS
method at the stage of secondary schooling allowed for putting the counties
subject to analysis in order depending on the value of Efficiency Index. In
the following step, the counties were allocated to classes according to the
following criteria: 25% of counties with the highest efficiency (15 counties)
were assigned to class A, the following 25% of counties (15) were assigned
to the subsequent classes. The counties assigned to classes in an ascending
order according to the Education Efficiency Index defined by means of DEA-
CRS were then subject to ANOVA unidimensional analysis of variance for
multiple factors.

The applied dependent variables were: Local Human Development Index
(LHDI), Wealth Index (WI), Health Index (HI) and Education Index (EI). The
quality predictor was the class of Education Efficiency Index determined by
means of DEA-CRS.

In the following step, an analysis of contrast was conducted for predictor
classes (Efficiency Index) with a simple contrast. A contrast analysis enables
definition of the quality predictor classes that determine the analysed variables,
i.e. LHDI, WI, HI and EI.

In the final step, the ® index was defined - an estimator of the variance of
dependent variable (LHDI, WI, HI and EI) explained by independent variable
(Education Efficiency Index determined by means of DEA-CRS). The  index
was defined according to the following formula (Stanisz 2007, p. 367 ):

o= (SSgfret — P~ MS;,10p)
SSetect + SSeror + MS,,,.,
where:
SS ..~ the between-class sum of squared differences between the means of

variables for each predictor class and their global mean (measure of
total differentiation of mean values),
p - degrees of freedom of quality predictor,
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SS, .- random variation, ie. the sum of squared differences between the
results of the observation and the mean value for a class;
MS__ - mean sums of squared errors.

The o index allows for assessment of the impact of quality predictor, i.e. in the
case in question the Education Efficiency Index determined by means of DEA-
CRS, on the percentage of differentiation (variation) of particular dependent
variables (LHDI, WI, HI and EI) in the analysed population.

4. Results of the research

The counties with the highest Education Efficiency Index (class A) in the three-
year period covered by the analysis mostly had the highest values of all the
analysed variables with incidental deviations in favour of class B (second class
in terms of Efficiency Index value). Since class A and B included counties with
the greatest number of students, it points to the high efficiency of education in
large counties (which included mostly townships).

The lowest Education Efficiency Index was found in class D (counties with
the smallest number of students and schools). The lowest education efficiency
in class D coincides with the lowest values of the majority of analysed variables
(except for financial inputs per student).

The above-named regularities lead one to a conclusion that education efficiency
is determined by the size of a county expressed as a number of students and the
associated number of schools. In 2013-2014 the A class counties had the highest
financial inputs per student in accordance with the source literature which points
to a connection between education inputs and the educational performance of
students (Krueger 2003, pp. 34-63). Interestingly, the lowest education inputs
were found in class C, i.e. the class that was next to last in the ranking made
according to Efficiency Index (table 1).

Table 1. Mean values of efficiency of secondary education
in counties based on classification adopted for the efficiency index

Class by N Variable*
Efficiency Index 2013 2014 2015 2013 2014 2015
X_1 X2
A 15 | 15963 4766 | 16133 136 130 120
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- B |15 | ama| o | oma| | | 0

C 15 1326 1517 1955 8 6 7

D 15 1789 1505 1555 15 13 13

Mean (in total) 60 3028 2952 2839 18 10 10
X, X,

A 15 7880 19393 | 121015 157.46 47.87 156.88

B 15 18990 8039 9502 52.12 160.06 45.64

C 15 17652 17915 18086 37.85 44.39 49.75

D 15 8889 8932 9058 135.38 130.50 130.55

Mean (in total) 60 8353 8569 11915 45.71 45.71 45.71
Xs X,

A 15 | 150.55 40.04 | 150.60 158.19 53.40 156.10

B 15 43.84 150.76 36.75 56.21 162.84 54.15

C 15 30.89 38.50 4217 4494 48.94 53.67

D 15 | (2941 12541 | [25.18 142.68 136.85 138.10

Mean (in total) 60 38.68 38.68 38.68 50.51 50.51 50.51
X, Xg

A 15 | 167.97 55.83 | 167.76 119.67 17.93 112.00

B 15 61.08 171.00 51.63 12.13 6.60 493

C 15 43.05 50.15 57.18 2.20 2.20 2.67

D 15 | [38.10 13322 | [33.63 10.73 10.47 10.33

Mean (in total) 60 52.55 52.55 52.54 8.68 4.30 4.98
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X, X,
A 15 | 119.87 17.53 | 111.60 116.80 19.20 19.33
B 15 12.27 6.40 5.33 9.93 8.60 3.93
C 15 2.33 2.20 247 2.33 2.00 247
D 15 11.00 10.53 10.33 10.67 10.13 10.53
Mean (in total) 60 8.87 417 493 7.43 498 4.07
Xy X,
A 15 | 116.67 19.47 18.67 | 11.000000 | 11.000000 | 11.000000
B 15 9.67 8.87 3.73 0.909436 0.942202 0.941050
C 15 240 1.87 2.47 0.634797 0.691543 0.705206
D 15 10.73 10.13 10.60 | 10.263672 | |0.238693 | |0.285327
Mean (in total) 60 7.37 5.08 3.87 0.701976 0.718110 0.732896

*x,- number of students, x,- number of schools, x,- education inputs per student in secondary
schools, x,- Local Human Development Index (LHDI), x,- Wealth Index (WI), x.- Health Index (HI),
x,~ Education Index (EI), x,- number of schools with positive educational added value in Humanities,
X,- number of schools with positive educational added value in Polish, x, - number of schools with
positive educational added value in Mathematics and Natural Science, x,,- number of schools with
positive educational added value in Mathematics, x,,- Education Efficiency Index, - maximum

value, |- minimum value

v v

Source: original work based on the analysed data

In the following step, a contrast analysis was conducted. The analysis suggests
that the change of LHDI level between class A and class D, defined according to
education efficiency with DEA-CRS, accounts for 2% in 2014, 4% in 2014 and 10%
in 2013. The low impact of LHDI on the education efficiency might be striking,
but one must note that the values under consideration refer to a predetermined
Efficiency Index set at 0 to 1 (table 2).

A similar order of changes provoked by LHDI level has been found in
case of change of class B defined according to education efficiency to class D
(changes range from 2 to 7% depending on the year). LHDI level did not modify
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significantly the change of Efficiency Index between class C and class D. One
should note that in the remaining cases statistically significant differences have
been found (put in bold in the table) (table 2).

Table 2. Assessment of contrasts f
or Local Human Development Index (LHDI) in 2013-2015

Upper
Stat. conf. Low.e '
Contrast Year Score error t P limit conf. limit
95,00 | +95-00%
2013 22.08 743 2.97 0.0043 7.20 36.97
*sscontrast/ SSeffect 0'10
CONTR. 1 2014 17.37 7.20 241 0.0191 2.95 31.79
(Avs.D,
ie. 1’0’0’_1) *Sscontrast/sseffect 0.02
2015 26.33 7.38 3.57 0.0007 11.56 41.10
¥ con’:rast/ SSeffect 0'04
2013 16.74 7.43 2.25 0.0282 1.85 31.62
* contrast/ SSeffeCt 0.07
CONTR. 2 2014 29.56 7.20 411 0.0001 15.15 43.98
(Bvs.D, | 4«5 /gg 0.03
i.e. 0’1’0’_1) con’:rast/ effect *
2015 15.09 7.38 2.05 0.0454 0.32 29.87
*Sscontrast/ SSeffeCt 0.02
2013 247 7.43 0.33 0.7406 | -12.41 17.36
*sscontrast/ SSeffect 001
CONTR. 3 2014 13.90 7.20 1.93 0.0586 -0,52 28.31
(Cvs. D, | wgg /g9 0.02
ie. 01011,_1) contrast/ effect .
2015 19.20 7.38 2.60 0.0118 4.42 33.97
¥ con’:rast/ SSeffect 0'03
v v

Source: original work based on the analysed data
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In the following step, the impact of the Wealth Index on the Education Efficiency
Index was analysed. There were no constant and fixed changes in the analysed
period, thus, it is not possible to form any valid conclusion (table 3).

Table 3. Assessment of contrasts for Wealth Index (WI) in 2013-2015

Gr. ufn. | Gr. ufn.
Contrast Rok Ocena Bl. std. t p -95.00% | +95.00%
2013 21.13 8.43 2.51 0.0151 4.25 38.02
" contrast/ SSeffect 0.03
CONTR. 1 2014 14.63 8.41 1.74 0.0873 -2.21 31.47
(Avs.D,
i~e- 110/01'1) * contrast/sseffect 002
2015 2543 8.37 3.04 0.0036 8.66 42.20
*SScontrast/ Sseffect 0.04
2013 14.43 8.43 1.71 0.0925 -2.46 31.31
*Sscontrast/ Sseffect 0.02
CONTR. 2 2014 25.35 8.41 3.01 0.0039 8.51 42.19
(Bvs.D,
i‘e‘ 0’1’0’_1) *Sscontrast/sseffect 0'04
2015 11.57 8.37 1.38 0.1723 -5.20 28.35
" contrast/ Sseffect 0.02
2013 1.48 8.43 0.18 0.8612 -15.40 18.36
* contrast/ Sseffect 000
CONTR. 3 2014 13.09 8.41 1.56 0.1251 -3.75 29.93
(Cvs. D,
ie. 010/11_1) " contrast/Sseffect 0.02
2015 16.99 8.37 2.03 0.0472 0.22 33.76
" contrast/ Sseh‘ect 0.02
v v

Source: original work based on the analysed data

The contrast analysis between classes defined for Education Efficiency Index
and Health Index points to statistically significant correlation only between class
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A and class D, i.e. the classes on the two extremes. The change of Health Index
between the two classes will entail a change of Education Efficiency Index of 2
to 4% (table 4).

Table 4. Assessment of contrasts for Health Index (HI) in 2013-2015

Stat Iigﬁfr Lower conf.
Contrast Year Score ) t p o limit
error limit +95.00%
-95.00% ’
2013 15.51 7.21 215 0.0357 1.07 29.96
" contrast/ Sseffect 0.04
CONTR. 1 2014 16.55 6.79 2.44 0.0180 2.95 30.15
(Avs.D,
ie. 1’0’0’_1) *SScontrast/SSeffect 0.02
2015 18.00 7.15 2.52 0.0147 3.67 32.32
*Sscontrast/ Sseffect 0'04
2013 13.54 7.21 1.88 0.0657 -0.91 27.98
" contrast/ Sseffect 0.04
CONTR. 2 2014 25.99 6.79 3.83 0.0003 12.39 35.58
(Bvs.D,
ie. 0’1’0’_1) " contrast/sseffect 0.04
2015 16.05 7.15 2.24 0.0287 1.73 30.37
" contrast/ Sseffect 004
2013 2.27 7.21 0.31 0.7544 -12.18 16.71
*Sscontrast/ Sseffect 0.01
CONTR. 3 2014 12.08 6.79 1.78 0.0805 -1.51 25.68
(Cvs.D,
ie. 0’0’1’_1) * contrast/SSeffect 0.02
2015 15.56 7.15 2.18 0.0337 1.24 29.89
" contrast/ Sseffect 0'04
v v

Source: original work based on the analysed data
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In the analysis of the contrasts between Education Efficiency Index classes
and Education Index values for those classes, a change of 1 to 3% was found in
relation to all contrasts in the three-year period covered by the analysis (except

for change from class C to class D in 2013) (table 5).

Table 5. Assessment of contrasts for Education Index (El) in 2013-2015

Stat Upper Lower
Contrast Year Score erro;- t P conf. limit | conf. limit
-95.00% +95.00%
2013 29.87 8.23 3.63 0.0006 13.39 46.36
* contrast/ SSeffeCt 0.02
CONTR. 1 2014 22.61 7.96 2.84 0.0063 6.65 38.56
(Avs.D,
Le. 1’0’0’_1) * cuntrast/sseffect 0'02
2015 34.13 8.22 4.15 0.0001 17.65 50.61
*Sscontrast/ Sseffect 0.03
2013 22.98 8.23 2.79 0.0072 6.49 39.46
*SScontrast/ SSeffect 0.02
CONTR. 2 2014 37.77 7.96 4.74 0.0000 21.82 53.72
(Bvs.D,
i'e' 0’1/0/_1) ¥ contrast/sseffect 0'03
2015 18.00 8.22 2.19 0.0328 1.53 34.48
* contrast/ SSeffect 0.01
2013 4.95 8.23 0.60 0.5501 -11.54 21.43
*sscontrast/ SSeffect 000
CONTR. 3 2014 16.93 7.96 213 0.0380 0.97 32.88
(Cvs.D,
Le. 0’0’1’_1) *SScontrast/SSeffect 0.01
2015 23.55 8.22 2.86 0.0059 7.07 40.03
*Sscontrast/ SSeffect 0.02
A 4 v

Source: original work based on the analysed data
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The value of @ index defined for LHDI shows that the level of the Education
Efficiency Index accounts for 14 to 19% of variation. The » index defined for
Education Index accounts for 20 to 25%, 9 to 10% in case of the Wealth Index and
6 to 17% in case of the Health Index. Considering that the analysed values are
characterised by repeatable dependencies in the three-year period covered by
the analysis, one can assume that constant dependencies are observable in case
of the Local Development Index of a region, the Wealth Index and the Education
Index. The Health Index was characterised by a significant deviation in 2014, thus
suggesting that the value should be verified against a different set of variables
(table 6). The identified values have already been described in source literature
that describes the factors that influence the quality of education (Battese, Coelli
1995, pp. 325-332). However, it should be stressed that in the present study the
authors evaluate the impact of Local Human Development Index, the Wealth
Index, the Health Index and the Education Index on the Education Efficiency
Index determined by means of DEA-CRS.

Table 6. Estimator of variance of dependent
variable explained by an independent variable (o index)

The value of ® index
Year
LHDI WI HI EI
2013 0.14 0.09 0.06 0.20
2014 0.19 0.09 0.17 0.25
2015 0.15 0.10 0.08 0.20
\ 4 v

Source: original work based on the analysed data
5. Conclusion

The analyses demonstrate that the highest Education Efficiency Index has been
recorded in the counties that have the highest values of analysed variables
characteristic of the largest counties. The identified dependency is also associated
with the highest value of Local Human Development Index and the measures
that make up LHDI.

The presented dependencies indicate that smaller counties with fewer schools
are characterised by lower efficiency levels determined by means of DEA-
CRS. One should note that in the presented analyses a school with satisfactory
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performance was the one that obtained positive educational added value. In this
instance, the value is a product of examination results of all students, which
might potentially distort the analyses. The above referred to the motivation to
refer education efficiency to values that describe the level of human development.
The results of the analyses have not led to any final conclusion regarding the
modification of education efficiency by the level of human development. The
principal difficulty arose from the association of large counties with high human
development level.

The analysis conducted in this paper has led to a conclusion that more
effort should be made in terms of education in smaller agglomerations. The
effort should be aimed at improving the quality of education and further at
improving the human capital and eliminating social inequalities generated
by the education system. These inequalities should undoubtedly be mitigated
through the application of appropriately selected tools. The best way to reduce
them is to provide all social groups with access to modern education adapted to
the requirements of a knowledge-based economy (Turczak, Zwiech 2014, p. 587).

Summary
Human development level as a modifier of education efficiency
The aim of the study was to demonstrate the connection between
education efficiency level and human development level. It was
assumed that there is a connection between the value of Local
Human Development Index (LHDI) and education efficiency
established by means of the data envelopment analysis (DEA).
The analysis covered data regarding 60 counties, recorded in 2013-
2015. 30 counties with the highest Local Human Development
Index (LHDI) and 30 counties with the lowest LHDI value were
selected. The counties were selected based on a 2010 ranking of
counties ordered according to LHDI values, published as a part
of the National Report on Human Development. An additional
analysis was conducted to evaluate the connection between
Education Efficiency Index and the Wealth Index, Health Index
and Education Index.
The data on the counties used for the analyses was obtained from
the Local Data Bank kept by the Main Statistical Office of Poland
(GUS) and the Education Research Institute (IBE) of the Ministry of
National Education.
The efficiency analysis based on DEA-CRS was conducted with
DEAFrontier software.
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The final stage of the analyses involved an ANOV A unidimensional
analysis of variance for multiple factors, with emphasis on contrast
analysis (simple contrast). The quality predictor applied in those
analyses was the class of Efficiency Index.

The analyses demonstrate that the highest Education Efficiency
Index has been recorded in the counties that have the highest
values of analysed variables characteristic of the largest counties.
The identified dependency is also associated with the highest
value of Local Human Development Index and the measures that
make up LHDI.

human development, quality of education, effectiveness of education.

Poziom rozwoju spolecznego jako czynnik modyfikujacy efek-
tywnosé edukacji

Celem pracy bylo wykazanie zwigzku pomiedzy poziomem efek-
tywnosci edukacji a poziomem rozwoju spotecznego. Przyjeto hi-
poteze, ze wystepuje zwigzek pomiedzy wartoscia LHDI a efek-
tywnoscia edukacji wyznaczong metoda DEA.

Analizie poddano dane charakteryzujace 60 powiatow w latach
2013-2015. Z calej zbiorowosci powiatow wybrano 30 powiatow
o najwyzszej i takg sama liczbe powiatéw o najnizszej wartosci lo-
kalnego wskaznika rozwoju spotecznego (LHDI). Przyjeto ranking
powiatéw wedlug LHDI dla 2010 roku opublikowany w Krajo-
wym Raporcie o Rozwoju Spolecznym. Dodatkowej analizie pod-
dano zwiazek wskazZnika efektywnosci edukacji z wskaznikiem
zamoznosci, wskaznikiem zdrowia oraz wskaznikiem edukacji.
Dane opisujace charakterystyczne wielkosci powiatéw w obre-
bie prowadzonych analiz pozyskano z Banku Danych Lokalnych
Gléwnego Urzedu Statystycznego oraz Instytutu Badarn Edukacyj-
nych Ministerstwa Edukacji Narodowej.

Analize efektywnosci metoda DEA-CRS przeprowadzono przy
pomocy oprogramowania DEAFrontier.

Ostatnim etapem prowadzonych analiz bylo przeprowadzenie
jednowymiarowej i wieloczynnikowej analizy wariancji metoda
ANOVA ze szczegdlnym zwréceniem uwagi na analize kontra-
stow (kontrast prosty). Predyktorem jako$ciowym w tych anali-
zach byly klasy wskaznika efektywnosci.
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Przeprowadzone analizy wykazaly, ze najwyzszym wskaznikiem
efektywnosci edukacji wykazywaly sie powiaty o najwyzszych
wartosciach analizowanych zmiennych charakterystycznych dla
najwiekszych powiatow. Wykazana zaleznoé¢ jest tez zwigzana
z najwieksza wartoscia lokalnego wskaznika rozwoju spolecznego
oraz miernikéw wchodzacych w sktad LHDI.

rozwdj spoteczny, efektywnosé edukacji, ANOVA.

JEL Classification: H19, H40, 121, 122

References

1.

10.

ArakP., Ivanov A., Peleah M., Ptoszaj A., Rakocy K., Rok J., Wyszkowski K.
(2012), Krajowy Raport o Rozwoju Spotecznym Polska 2012. Rozwdj regionalny
i lokalny, Warszawa: Biuro Projektowe UNDP w Polsce.

Babcock P., Betts J. R. (2009), Reduced-class distinctions: Effort, ability, and
the education production function, “Journal of Urban Economics”, No 65, pp.
314-322, DOI: 10.1016/j.jue.2009.02.001.

Badr M., Morrissey O., Appleton S. (2003), Determinants of Educational
Attainment in MENA, “Credit Research Paper”, No. 12, pp. 1-38.

Barro R., Lee ]J. W. (2001), Schooling Quality in a Cross-Section of Countries,
“Economica”, Vol. 68, No. 272, pp. 465-488, DOI: 10.1111/1468-0335.d01-
12.

Battese G. E., Coelli T. ]J. (1995), A Model for technical inefficiency effects in
a stochastic frontier production for panel data, “Empirical Economics”, No. 24,
pp. 325-332, DOI: 10.1007 / BF01205442.

Bourdieu P., Passeron ]. C. (2006), Reprodukcja. Elementy teorii systemu
nauczania, Wydawnictwo Naukowe PWN.

Czyzewski B., Brelik A. (2016), Modelowanie spoteczno-ekonomicznych
determinant jakosci edukacji, “Zeszyty Naukowe WSES w Ostrotece”, No.
20, pp. 93-104.

Glewwe P. (2002), Schools and Skils in Developing Countries: Education
Policies and Socioecnomic Outcomes, “Journal of Economic Literature”, No.
40, pp.436-482.

Glewwe P., Kremer M. (2005), Schools, Teachers, and Education Outcomes in
Developing Countries, Harvard, Working Papers Center for International
Development at Harvard University.

Jabtonski t. (2011), Kapitat ludzki w wybranych modelach wzrostu
gospodarczego, “Gospodarka Narodowa”, No. 1-2, pp. 81-103.

185

JAN POLCYN



11.

12.

13.

14.

15.

16.

17.

18.

19.

Management
2018
Vol. 22, No. 2

Jakubowski M. (2007), Metody szacowania edukacyjnej wartosci dodanej,
[in:] Dolata R. (ed.), Edukacyjna wartoé¢ dodana jako metoda oceny
efektywnosci nauczania, Warszawa: Centralna Komisja Egzaminacyjna.
Klump R., Cabrera C. A. M. (2007), Education and Pro-Poor Growth,
Frankfurt am Main, KfW Bankengruppe, Group communications.
Krueger A. B. (2003), Economic considerations nad class size, “Economic
Journal”, No. 113, pp. 34-63.

Smith A. (1998), An Inquiry into the Nature and Causes of the Wealth of
Nations, Washington, D.C.: Regnery.

Stanisz A. (2007), Przystepny kurs statystyki z zastosowaniem STATISTICA
PL na przyktadach z medycyny, Krakow, StatSoft Polska.

Turczak A. (2012), Inwestowanie w badania i rozwoj istotnym czynnikiem
wzrostu Produktu Krajowego Brutto (pp. 113-132), [in:] Kunasz M. (eds.),
Wybrane aspekty ksztalttowania kapitatu ludzkiego w organizacji
i spoleczenistwie, Szczecin: Wydziat Nauk Ekonomicznych i Zarzadzania
Uniwersytetu Szczecinskiego.

Turczak A., Zwiech P. (2014), Variability of household disposable income per
capita by types of residence in Poland, “STATISTICS IN TRANSITION new
series”, Vol. 15, No. 4, pp. 573-590.

Walukiewicz S. (2009), Kapitat ludzki i spoteczny jako przedmiot badan
pedagogicznych, [in:] Niemierko B., Szmigiel M. K. (eds.), Badania
migdzynarodowe 1 wzory zagraniczne w diagnostyce edukacyjnej, Kielce:
Polskie Towarzystwo Diagnostyki Edukacyjne;j.

Woessmann L. (2005), Educational production in Europe, “Economic Policy”,
No. 20, pp. 445-504, DOI: 10.1111/j.1468-0327.2005.00144.x.

186

Human development level as a modifier

of education efficiency



