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ABSTRACT
Based on the official data set of the State Fxamination Center of the Republic of Azcrhairan
authors analysed the normality of distribution of applicants  admission exan scores With the
medadrnys ()‘/‘Pear*,s*(m S Chi-_s*c/z/ur'w/ [¢S] ()(.;?). [l s ‘/OHN(/ that admission scores do /m/./}u’/uu ¢
normal distribution Based on the (/_\ naInic series e unu/_\‘\/\ VWas conducted. and VT Y

»
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score attained by applicants, deviation from the average score (a-standard crrory.as swell as
variation coefficient was calculated and level of homogenceily u/u/m/m d scores were identificd
Keywords: examination poini, chi-square, distribution. normal. dlatistical (analysis

1. INTRODUCTION _ %
Development of the non 01l sector is noted as one of the main objectives in "Azerbarjan 2020
Looking to the Future" development concept ("AZERBATTAN 20200 T OOKING 1O THE
FUTURE™ DEVELOPMENT CONCLEPI. 3‘) December 2012, hllp.x: presidentazs Hies
future en.pdf). Knowledge economy plays a big role in shaping the new cconomic syvsten. *
Knowledge economy requires increasing the quality of science and cducation Fransiion
process from traditional economy to knowledge cconomy tirst origmates in schools and tor this i
transition it is imperative that admission to high cducation institutions s conducted m i
accordance with modern requirements. Since 1992 the State Fxamimation Center ol thoe
Republic of Azerbaijan (formerly named State Student Adimission Commission (5SS AL ) (510
is enrolling students into higher education institutions. For example. i 2017 SEC carried oul i
examination on 54 universities and 160 speciality. There were 43.000 planned places. o which f
14,000 were in Group . 12.500 were in Group 1. 10.000 in Group I, 300 in IV Groups and 1
3200 in Group V. But the universities could not fullfil the plan. However. some of the private i !
universities could fill only 'l percent of the plan.

344
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In general, the admission plan for higher education institutions in Azerbaijan are rising vear

after  vear. but the number ot applicants  for admission  declines  sharph
(https://azvision.az/news/ 1 19150/-ali-mekteblere-kecid-ballari-asagi-alimacak-ckspert.huml). Tt
should be noted that in previous years, the SLC decreased the pass score for a pre-determined
competition because the applicants did not meet requirements of the contest conditions. Even
though the transitional score was 250 in 2016, it was postponed to 150
(http://www.tqdk.gov.az/). Also. it is negative phenomenon that there are technical specialties
among the vacant plan places. As you can sce. there are certain problems in terms of the quality
of teaching in secondary schools and planning abuturent admissions to higher schools. Research
on these issues 1s scientifrcally relevant,

2. THE QUALITY OF EDUCATION AND ITS ROLE IN ECONOMIC GROWTH

The positive impact of increasing the quality of education on economic ¢rowth. science. social
and cultural development is undeniable and there are quite a number of sources in this area.
Prior to the 1990s, predominantly quantitative indicators of education were given preference
for economic growth and human capital formation. From this point ol view. the level of literacy
of the population, the level of secondary education and. finally. the stages of education were
considered. Data from this category are reflected in the statistical offices ot many countries.
Relevant information on Azerbaijan is provided on the official website of SSCRA
(https://www.azstat.org/ [Retrieved Date 02.11.2018]). as well as inostatistical journals
published by the Committee (Education. Science and Culture o Azerbanan. Statstical
Yearbook. 2018. 2017, 2016. 2015). Atter the 1990s. quality indicators were also involved in
the economic sciences. A review of quality factors affecting economic erowth was given by
Hanushek (2007). One of the important conclusions drawn from this review is that when «
eraduate of secondary school finishes high school grading. a standard deviation from the
mathematics subject 1s higher than the national averace. his annual income i~ 2% hivher than
the average. The quality factors attecting the cconomic gronth ~shouid be spociticad
mentioned:

|. The median value in the admissions exams:

2. Capacity of the population to adopt new knowledge. technology and habits:

3. Computer and internet skills:

4. Foreign language skills.

[t1s obvious that among these factors foreign lanvuage skills play agkey role in developing other

tactors. Another approach that can determine the quality of education in the country is 10
conduct international comparisons. For example, among the I5-year-olds there is a PISA
competition (http: // www.oecd.org/pisa), held once every three vears since 2000, Here. the
knowledge. skills and habits ot adolescents are checked in 3 wavs: reading mastering. natural
science and mathematics. Rating scopes are set up. allowing for international scores to be scored

for each country i each of the three directions. This allow advanced countries i the field of

education to be identified. Note that. according to the results of 2015 Simgapore was the hirst
in all three directions (http://swww.oecd.ore/pisa’PISA-2013-sineapore pd i Tes tranformaron
“from third world to first™ in one generation 1s one of Asia’s great success stories. Naturally.
the best practice in international education should be the model tor development. Science and
education have an exceptional role i the development ot the country's ecconomy - Costs incurred
to develop these arcas are of great importance. In economically deyvcloped countries. the share
ot science in GDP 1s fairly high. For example. tor OLCD countries (Bulatov. 2017, p.260) the
average value of this indicator i1s 1.92%. For neighboring Russia this figure 1s 1. 1%. Kazakhstan
- 0.68%. The share of education expenditures in GDP is 6.1% for the OECD countries in 201 |
(Bulatov. 2017, p. 268). 5.1% tor Japan. 7.6% for South Korea and 7.3% for Israc
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In Russia, the corresponding expenditure 1s 4.6% ot GDP. Tor .’\mfrimi‘];m this mdireator was
2.46%. On the other hand, the share of higher education in GDP in 2014 was [.6%0 for OLCD
countries, 2.8% for Canada, 2.7% for USA. 2.6% tor South I\mca 1.9% tor Finland. 1.3% for
Germany and 1.4% for Rusmd. For Azerbaijan this indicator is 0.83% in 2017, (Explanation on
the draft law of the Republic ol Azerbaijan "On the 2017 State Budget ol the Republic ol
Azerbaijan" (2017). p.20). One of the key elements in raising the posttive impact ol education
on economi¢ development is to improve the quality of secondary education. Based on the
experience of developed countries in this regard. we can see that the high school duration. the
average score collected in the final exams or in the admission exams and its standard departure
(subject to the normal distribution law), high proportion ol those studying in the specialty and
the share of students enrolled in higher education are one of the main factors.

3. DATA BASE OF RESEARCH, I'TS PROCESSING AND STATISTIC AL ANALY SIS
Table | represents several indicators showing the student admission to high education
institutions during 1996-2017 in Azerbaijan.
T(;{/')/(-’ / SI()/'N(.) ;\’/(JII'*\'//'C'(!/ C'/’N//’('/('/("/*/i.\//‘L*\' ()/l '\/f’((f;(_"f'// \" SO N L j.-’;a A fr (11 u"i/z’}/f SN
universities in Azerbaijan in 1990-201

mm-mmm- S T T ey | N R

Azerbarpan section Russian section (seneral
VMath. Stan. Num-, Viath. Stan., N um- N ni- Vath. Ntan. VA ission
. - .
| | ber of | | ber of | ber of | _ |
Expac- | devi- l.xpac- | devi- | Expace | Devia- (tn real
Apph- - Apphi- | Apph- Diffe-
cants tation At10n Jt_'_::l_ﬂ;x__ﬁ* S cants tation LHon numbers) rence

G013 Y e
.
_ 5390 |

2008
2009 - o700t
2010

2“'2 | -1 ;\W:‘ﬂ.

2013 - Gas13 | 21527
201

i Lo [t

Source: Information // ‘O Sl C, hup v dgdk.gov.az and calc u/u/u)m ()] uumu/ \

157.77
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Figure 1 1s the graphical representation of the dynamics showed inthe fable Tobioure T shon s
the number of student applicants. average score 1 exam for hieh education mstitations and
standard deviation from average score,
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Figure I Graphical representation of number of student applicants, average score in exam
for high education institutions and standard deviation from average score

As it is shown in Figure 10 the average admission exam score attaimed by apphicants is higher
than the standard deviation of average score. however the difference in between them is not
signiticant. This can be considered as one of the signs ot a sharp violation ol the homogenetiy

of the level of education among applicants and secondary schools. Let's calculate the ratio of

the standard deviation to the mean. that is. the coeftficient of variation: (Hasanli Y. 2014, p. 69)

V = -;-’-* 100% (1)

i . e " | |
T'he lower the coetticient of variation is. the greater the homogeneity of the property value will

be in the sample. At this time. the mean value becomes the typical property of the sample. The
higher the coefticient of variation is. the greater the heterogencity of the property value will be
In the sample. The coefficient of variation shows change in the intensity of the property as well
as the homogeneity of the sample. The higher V is. the higher the dispersion of the property
around the mean value and the greater the heterogeneity will be in the sample. There is a scale
of sample homogeneity depending on the value of the coefticient of variation.

L

Lable 2: Levels of the coefficients of variation
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Let us calculate the coefficients of variation on the basis of the data given in the Tablel
(‘Table3).
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Lable 3: The dynamics of the coe
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The graphic image of the coefficients of variation given in the Table 3 is shown on the Figure 2.
As we can see from the Figure 2, that the homogeneity of the level of education in the
Azerbaijant and Russian sections of secondary schools difter sharply and is heterogeneous
across the country (with the exception of the Russian section for several vears). ). The level of
homogeneity of the coefficient of variation of education in the Russian section of secondary
schools in 1999, 2001, 2007, 2008 was average. W e should notgghat. this s due to the fact thal
the absolute majority of Russian schools are located i the capital of the state. Baku.
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4. TESTING OF THE DISTRIBUTION OF ADMISSION SCORES TO UNIVERSITIES
IN AZERBAIJAN '
For example we will test the admission scores for the 20122015 academic year on the basis

of official data of SEC. by Pearson's 7 criterion. to find out it the admission scores are
distributed normally. For this we will make the table 4

Table 4: Distribution of admission scores for 2012 2015 academic year
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Conclusion: The applicants’ scores hayve not been novmal Cha-square - Clry syuare
distributed. critical evaluated

Source: Calculations of authors based on official SEC data

Based on the Stercens tormula [2]. the number of intervals is T+ log2700 = 1+ 945 = 104>
We took the number of intervals 12 and calculated the intervals by 60 points. dividing 0-700

points into equal portions. Note that theoretical frequency is based on standard regular

distribution tables. Then k = n-1-r. with the criterion based on the Chi-square | 2] criterion. alpha
=0.05 with n = 12. r = 2 (two parameters in normal distribution: mean and standard deviatjon)
cand k=n-1-r=12-1-2=9. Theretore

“'*

ZA‘!'H;A' ' (()()59) = 16,92 (_2)
vy o= Z((EIH/)/'I'I'L'(I//‘/'L’(/Il(HZ(,:\‘ —Theorcticdl I requancyy  Theorerica b regrcme v G300

and because of the calculated value is larger than the critical value. the distribution 1s not subject
to normal law. In other words. this difters trom the normal distribution law described i brgure
.

Figure following on the next page
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Figure 3: Curve of normal distribution. Three Sioma Rule

Empirical image of the distribution ol admission scores for 2012 20123 academic sear based on

table 5 1s given in Figure 4. -
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rigure 4: The distribution of the applicants by the admission scores intervals for 2012 2013
academic year. Here, on the abscissa. the intervals of admission scores and on the ordinate
(e number of applicants are shovwn

As we can see from the Figure 4. the empirical distribution of the admission scores 1o the
universities, significantly differ from the normal distribution.®One of the reasons of this
phenomenon can be the heterogeneity of the quality of education at secondary schools.

S. RESULTS

Despite the fact that the average score gained by applicants in the entrance exams is more than
the standard deviation. this difterence is quite small. The value of the coefticient of variation
showed that the homogeneity of the level of education in the Azerbaiiani and Russiain sections
of secondary schools differ sharply and is heterogencous across the country (with the caCeplion
of the Russian section for several years). The level of homogeneity ol the coellicient ol
variation of education in the Russian section ol secondary schools in 1999, 2001, 2007, 2008
was average. According to the official data ot the SEC. distribution ol the admission scores

were tested by Pearson's 7~ criterion and it was tound out that admission scores were not
distributed normally.

6. CONCLUSIONS
Heterogeneity of admission scores scored by applicant during entry exams can be explained by
the fact that the quality of education differs sharply between schools or applicants.

850

P L e T - = - - . i i b " . i - = 5 & s . . - J 3 . & =
e e Spter v, A RAe A T el sy s A T T e e o A L e Y B Ll el i o ] o i s 3 i 5 . = " _ 3 : & . i ; 17§ ¥ " o B, A &5 et o sl R at - i . b . i & * - F ;
e : o T . . ; . r i J = - H 34 - - -y Ty ;= Al e - = Tt e T e = o o e R ph Oy y - - horly e e i il o = q Y = Sl e Tk i =g ] B A P . - . e . A . I - o e of - ; =
'le i 1 'Tl_,_'h'hf-u..:'- " A iRt 1? L = f""ul-‘ by S T e e M it A ' " _,_.".._‘J"'_,.- x ;_1 : i _‘_', = o e i 3 o, Mgl l~dl i B ,,..-'I-H : - & Ty o i by o, = - b= i i A Rl % el A T S g L P - L EL L > ohY . ¥ gemgr 'F_‘_‘.-_H_. oo R wdlll b oy o i e T I R = ikia
i s . s - i i " LR 1 bt " - - . N e g = = L - w | = @ A - = A ) 4 i e = & & A - = -, r . | & - ] = i, W r i ey F o T . I r |4 g I - T ' “u
T Pl Sy - S - I g i o 4 ¥o Arw T e rmnddt - o] ol Ty SR R 4L Sl gt . S, e Pi‘il Eo 3 L i et s e Aoy "} AL o o G e i'-:vEt' e o a *":r""-fﬂ ¥ 4::;:"-" = goche o i o 0 AT i e il ot My -?;;"" S '...; 1-' b '-':-‘. 1"I‘”-Il . .:..I'i-i-'*-ll-'! 2 1-:-1 4 "*;"t* - - A TR Y R e -':‘.‘ »
— g B - = = - = = = il s & - = = | S 1 3 - o | .-I .. = F - . : " - L b e - y . sl b - = o T . B ’ i o -
: = g i 1 - — raw war o - ® = - i, g + e tmgl G- e - 1 = " iy . - - - » - o ks ST L - P . - . . e
" . : r : . . h . 1 - I i - ' = - = - S oy - - - PR e maw " omEn P
' . _-" - ¥ { 4 - o= A 3 [ B " - % "4 w - - - - ¥ - . i ol — o -h-. — e S R - ] - -

Ty - g B e T T T

A e T e T o

A ety S e s B, g
T gl mE v o g -

.i-‘.'-'a..,_'- ;— ¥ ""
L2t e,
-— =
£"..a=l'r. e

g e @
ety vl phtervel o

------

T
D st o

o iy g A At e
*.ifd"ﬂl ,;\_?' ::3;- l W‘ :-‘:-‘ ik

oA

::::::

g
:
§
3
1
& ¢
.f-;;'l-t?

L T R U A b 0 Bl P T A SR O T

LT el S

L kT L P ....._m.-'.;u‘.'._..n'.,.

¥ Ly R - T - I"r_.- o _r-=". : & ol . T iy - - -
irwiadin e T ST -1 . B WAL g - i o F
— o - — -.-.v_- - T

P

PO LR R S e o T
i Nl S Tl TR B g o TR

S e g
L r L
5

e T e T
S NN T TS P =




37th international Saentiiic Conterend POn pLononnc and Social ey PLOpITent -
50c¢io Economic Problems of Sustamable Uevelopment  bako Lol oy

The reason that the level of homogencity of admission scores in the Russian section i
relatively high and average in 1999, 2001, 2007 and 2008 is the fact that the absolute majority
of Russian schools are located in the capital of the state. Baku. In other vears. this level was
heterogeneous. The reason of the fact that admission scores were not distributed normally as
well as heterogeneity of admission scores can be explaied by the strong ditterence in the ley el
of education and knowledge of students.
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