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Abstract. This paper analyzes the
possibility of predicting performance
in higher education based on results of
the Unified State Exam (USE). In par-
ticular, we test the hypothesis that USE
scores in different subjects are equally
efficient predictors of further academic
performance. We used methods of re-
gression analysis to assess how prelim-
inary examinations (both composite USE
scores and sores in specific subjects)
affect academic performance in higher

education. The research involved about
19,000 students enrolled at five Russian
universities between 2009 and 2011. As
long as the sample included institutions
of different profiles, individual regres-
sions were calculated for each facul-
ty. A meta-analysis of regression coeffi-
cients was performed later to bring the
data together. First-year average grades
were used as the key academic perfor-
mance indicator. It was found that USE
scores were only related to performance
in the second and the subsequent years
through performance in the firstyear, i. e.
indirectly. The research results allow
to conclude that predictive capacity of
composite USE scores is high enough
to accept this examination as a valid ap-
plicant selection tool. The paper also
analyzes the relationship between USE
scores and results of subject-specif-
ic academic competitions, another stu-
dent selection tool.
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2013 was the first year when universities provided graduates who had
been enrolled mostly based on their Unified State Exam scores. USE
development and implementation have become the key features
of the Russian education reform. As a new assessment procedure,
the USE is mainly characterized by its standardized and comprehen-
sive nature. This form of examination was designed to solve sever-
al major problems at once. First, the USE should have provided the
basis for the system of school education quality assessment and at-
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|2 EDUCATION STATISTICS AND SOCIOLOGY

1. Investigating how
performance in a
university is predicted
by preliminary
examination results

testation of high school graduation. Second, it should have promot-
ed equal access to higher education for all high school graduates, re-
gardless of their social or economic status [Bolotov, Valdman, 2012].

USE results should predict academic performance at universi-
ties: as applicants are ranked and selected by their USE scores, it
is implied that students with higher scores are more talented and
thus should demonstrate higher academic achievements after enroll-
ment. Besides, the system is designed to select high school gradu-
ates based on their total USE scores in specific subjects required for
admission'. Therefore, it is expected that further performance is pre-
dicted equally in all subjects. This paper aims to verify these two es-
sential implications of the new examination system.

Our paramount objective is to find out how USE scores affect
performance in higher education and, hence, to assess validity of
the USEZ? as a preliminary examination for admissions?. Bearing in
mind that another admission criterion is achievements in high school
academic competitions, we also find it important to compare pre-
dictive validity of these selection tools in respect to further academ-
ic performance.

As the USE was introduced not so long ago, the Russian empirical
basis for research is rather small yet. Moreover, results are difficult to
analyze because the existing data is poorly accessible and there are
no integrated databases containing information on the USE and ac-
ademic progress at universities. Nevertheless, a number of studies
have already been performed on this topic [Poldin, 2011; Peresetsky,
Davtyan, 2011; Derkachyev, Suvorova, 2008; Zamkov, 2012; Gorde-
yeva et al., 2011].

The abovementioned studies have shown that USE scores explain
an average of 25-30% on the higher education progress scale, which
is a rather high indicator, since academic progress is determined by
a great number of factors apart from preliminary examinations. If we

1 Some universities may set minimum USE scores (i. e. satisfactory thresholds),
but very few of them actually use this opportunity, and the thresholds set are
often rather low, which allows us to suggest that simple addition is still ap-
plied in practice.

It is the prognostic value of the USE that we consider in this paper, i.e. we
evaluate how accurately student progress at university may be predicted us-
ing USE results.

3 Apartfrom student’s ‘original’ skills measured by the USE, progress at univer-
sity is also influenced by a great number of factors: motivation and self-con-
trol capacity [Gordeyeva et al., 2011], cultural and economic capital of the
family, ethnicity, gender [Patterson, Mattern, Kobrin, 2009; Shaw et al.,
2012], etc. However, we are interested in the predictive capacity of the USE
in this paper, so we are not dwelling on other possible predictors of academ-
ic performance.
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consider individual subjects, USE scores in mathematics and Rus-
sian turn out to be the most efficient predicators of performance. The
fact that some students were enrolled as winners of academic com-
petitions adds about 10% to explication of academic progress. How-
ever, these studies were based on narrow samples, usually including
students from specific faculties within the same university, mostly in
social and economic sciences; therefore, we can’t use the results ob-
tained to figure out how the USE works in selecting students for var-
ious faculties.

Standardized preliminary examinations are widely used all over
the world, the most well-known ones being SAT and ACT in the US
and Matura in a number of European countries. Similar procedures
are also applied in Israel, Iran, Japan and China.

In the United States, every university decides which test
scores, SAT or ACT, to accept for admissions. With increasing fre-
quency, universities have been accepting scores from both, develop-
ing SAT/ACT score conversion charts. That is to say, if a high school
graduate is going to enter a university, (s) he has to take either of
these tests. The SAT has been applied since 1926. It has recently un-
dergone significant changes that affected the fundamental concept
of the test. The ACT was introduced in 1959, largely as an alternative
to SAT. It was presented as a test to measure skills acquired at school
rather than innate intellectual abilities, i. e. its results were supposed
to depend mostly on student’s desire and ability for learning. Even-
tually, however, the SAT and ACT tests converged. Both exams as-
sess subject-specific knowledge and general study skills [Atkinson,
2009], i. e. test knowledge and skills at the same time [Zelman, 2004].
As judged by the research results, these two tests do not differ too
much in their ability to predict academic progress at university [At-
kinson, 2009].

The United States have accumulated a wealth of experience
in conducting standardized tests and researching their validity. As
compared to other preliminary examinations used worldwide, SAT
and ACT are the most studied ones, with the results available to the
public. That’s why we refer to studies on SAT and ACT to establish
some reference values for our own research.

The basic approach to analyzing SAT and ACT validity consists in
assessing the linear interrelation between the test results and the in-
dicators of academic performance by means of calculating the Pear-
son correlation coefficient or using regression models with academ-
ic progress indicator as a dependent variable and SAT/ACT scores
as predictors. The bottom-line indicator of prediction quality is the
squared correlation or determination coefficient in regression models
interpreted as a part of variance of the dependent variable explained
by independent variables.

Results of meta-analysis, i. e. statistical summary of results of a
number of studies, have shown that the average coefficient of cor-
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2. Research
methodology

Step 1. Assessing
the relation be-
tween USE and
academic perfor-
mance for each
faculty

(1)

(2)

relation between the preliminary examination (SAT and ACT) scores
and the indicator of academic progress over the whole period of stud-
ies is ranged between 0.35 and 0.46 with consideration of standard
error. Thus, preliminary examinations predict 12-25% of variations
in university grades (value R2) [Kuncel, Hezlett, 2007]. These are the
values we are going to use as a reference point in assessing prog-
nostic validity of the USE, since more reliable results can be obtained
from summarized outputs of a number of studies than from separate
studies, even if they are based on large samples.

A series of studies [Patterson, Mattern, Kobrin, 2009; Kobrin et
al., 2008; Radunzel, Noble, 2012; Allen et al., 2008] demonstrate
nearly the same level of SAT and ACT predictive capacity over along
period of time, which proves stability of interrelation between prelimi-
nary examination scores and success in higher education.

Along with SAT/ACT scores, some researchers also take in ac-
count the average high school diploma grades, which often turn out
to be a better predictor of academic progress [Patterson, Mattern,
2012], while models considering both factors are a lot more efficient
[Rothstein, 2004; Sawyer, 2010]. As long as the USE is a graduation
and preliminary examination at the same time, it also serves as a high
school grade.

There is ample research showing that the first year of university
studies determines academic performance in all subsequent years,
in final examinations [Patterson, Mattern, 2011, 2012; Radunzel, No-
ble 2012], and even in Master’s programs [Radunzel, Noble 2012].
That’s why ability to predict the first-year academic progress is an im-
portant prerequisite for prognostic validity of any test.

In accordance with the generally accepted methodology, we as-
sessed prognostic validity of the USE through measuring the correla-
tion between USE scores and further academic progress by means
of linear regression analysis. We chose the first-year average grade
to be the main higher education performance indicator.

Independent variables were represented by either composite USE
scores (model 1) or USE scores in each specific subject (model 2):

k
Y,-y=a+b(ZX,-,-)+e:

i
Yy=a+bX;+b,X, +bX;+e,

where Y;, stands for performance of a student who was enrolled
at a university in the year y; X,; stands for the student i’'s USE
scores in subject j; and e stands for error.
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Thus, analysis of determination coefficients* in simple regression
models (1) allows to assess prognostic validity of composite USE
scores. Analysis of standardized multiple regression coefficients (2),
in its turn, allows to assess USE validity for each specific subject and
to compare correlation between USE scores and performance in
each specific subject at university®.

At the first stage, we regarded each faculty as an individual unit of
analysis and built individual regression models for each of them. This
was necessary to prevent the nature of correlation between the ac-
ademic progress and the preliminary examination results from being
affected by diverse assessment criteria, different variations of scores,
and other factors. Bringing students from several faculties together in
one model could result in underestimation of the correlation between
the USE and academic performance for the selected field of study.
We also built separate regression models for students enrolled in dif-
ferent years, as USE scales from different years are incomparable.
All in all, we built around 200 models of both types—simple (1) and
multiple (2)—for each faculty and student cohort at each university.

A meta-analysis of the regression coefficients obtained was per-
formed at the second stage of research in order to summarize the
results of regression models, to identify the major regularities, and
to give an overall assessment of USE validity.

Meta-analysis refers to statistical methods that focus on combin-
ing results from different studies devoted to the same topic and sub-
ject. The key idea of meta-analysis is to identify the average common
measure of effect size, not by just calculating the arithmetic mean of
the coefficients obtained, but by weighing each of them according to
their reliability. Meta-analysis is usually applied either to combine re-
sults of independent studies or to summarize results of studies with
small samples, in which neither results nor statistical criteria can be
regarded as reliable enough.

This paper uses arandom effects model that allows to assume that
coefficient effect is influenced in each specific case by a unique set of
factors aresearcher cannot take into consideration when combining re-

4 We are going to hereinafter use interchangeably this term and the term “pro-
portion of variance explained”, or their short indication R2.

Calculation of regression models may provide two types of coefficients: stan-
dardized and non-standardized. The latter ones demonstrate how much a de-
pendentvariable (e.g. academic progress) can be increased or reduced if the

independent variable (USE scores) changes by one unit. These coefficients

allow to calculate the dependent variable based on the values of the indepen-
dent one. As for standardized coefficients, they show the correlation between

the dependent variable and each of the independent ones, thus allowing for
comparison. Non-standardized coefficients are used more often to interpret
results of regression analysis, but they provide too little information for our re-
search, so we are going to use standardized coefficients in this study.

http://vo.hse.ru
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sults. Thisassumptionisimportant because the relationship between a
student’s skills assessed by the USE at admission and her/his univer-
sity grades is affected by a number of factors, such as university pol-
icies with respect to different groups of students, specific features of
curricula, or methods of assessing the knowledge acquired. Besides,
the sampled universities differed in size, selection criteria, number of
students, and fields of study. Research on the SAT [Mattern, Patterson,
2011a, 2011b] shows that each of these factors affects the relationship
between preliminary test scores and college grades. Those are the rea-
sons why we should combine the results bearing in mind that each spe-
cific faculty has a unique set of factors affecting the extent to which a
student’s grades will depend on his/her skills assessed at admission.

Meta-analysis of correlation coefficient-based studies uses two
modifications of random effects model building methods: the Hedg-
es—Olkin method [Hedges, Olkin 1985] and the Hunter—Schmidt
method [Hunter, Schmidt 1990]. This paper will rely upon results of
the Hedges—Olkin models.

In the Hedges—Olkin method, all operations with correlation coef-
ficients are performed after their standardization in Fisher’s z-distribu-
tion. The weighted average of the coefficient is calculated as follows:

where z, stands for average standardized correlation coefficient,
Z,I. is the value of the standardized correlation coefficient in study
i, n; is the size of sample in study i, and 72 is the intergroup dis-
persion coefficient, which is calculated as follows:
o= Q-(k-1)

C J

where k means the number of coefficients combined in me-
ta-analysis, c is a constant used to maintain dimensionality, and
Q is the coefficient of homogeneity:

x

Q=3 (n-3)(z,- Z,)z.

i=1

Standard error of the mean is calculated as follows:
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Table 1. Sample description

Uni- Number of i Number of | Type of Average scores of stu- | Number of aca-
versity i sampled students university i dents enrolled in 2011 demic competition
faculties in the based on USE results* | winners among
sample : students enrolled
2010 20m in 2009-2011
1 14 4,653 Classical 17
2 19 6,054 Classical 129
3 23 6618 €U g 85.2 2,206
economic
4 7 1,013 Technical N/A
5 2 708 Technical N/A
Total 65 19,046

As reported by the 2011 Monitoring of Quality of Admission to Universities of Russia. Available at:
http://www.hse.ru/ege/second_section/

The survey sample included five universities from different regions
of Russia. Four of them provided information on all of their students,
while the fifth one only covered the two major faculties.

The survey used the data on students enrolled in 2009-2011. Stu-
dents were selected through cluster sampling with sample units rep-
resented by universities that agreed to provide data. The overall sam-
ple included information on 65 faculties and over 19,000 students.
Table 1 presents statistics on the size of the universities and the se-
lection criteria applied by them.

Further analytical strategy is determined by the objective to establish
how efficient USE scores can be in predicting long-term academic
progress at university. We started with assessing the relationship be-
tween preliminary examination results and academic performance
in different years of studies. To do this, we used structural equation
modeling to assess direct effects models, i.e. models where USE
scores had a direct effect on grades in the second and subsequent
years, and indirect effects models, i.e. models where the effect was
mediated by the first year of studies. The general chart of the mod-
el is shown in Figure 1. Table 2 consolidates data on the models built.

The analysis results demonstrate that USE scores predict effi-
ciently academic progress in the first year only and have no direct ef-
fect on grades in the following years. At the same time, student per-
formance in the second and third years depends quite a bit on the
first-year grades. That is to say, the indirect relationship between USE
scores and academic progress in the second and third years, mediat-

http://vo.hse.ru
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3.2. Predictive
validity of
composite
USE scores for
different fields
of study®

Figure 1. Path diagram of the USE’s direct and
indirect effects on academic performance

e I 2" year
USE

== 1*vyegr &

U

1% year

3 year

Table 2. Results of assessing the USE’s direct and indirect effects on

academic performance in different years of studies

Relationship between pniversity , Mean @ Standard
the variables i i o9 i3 i g4 i ivalue deviation
Direct effect

USE > 1% year , L 0,32¢ 048*1 042* 045%. 044 = 0,08
 USE>2%year 013 007°.-001  016° 010 009 . 007
USE%S“ear -0,02 0,05*§ 0,16*§—o,03 0,08
1 year = 2% year 0 071* 073 048% 082 069 013
Ptyear>3year 065 069" 066° 041° 067 062 012
oyear>3¢year  029%  039% 033* 066° 020° 039 06
Indirect effect®
USE > 1 year > 2@year = 0,39 : 0,23 = 0,35 i 020 @ 0,37 | 031 0,09
USE > Pyear > Syvear 036 022 . 082 017 080 027 008

The values presented are Pearson correlation coefficients. Coefficients marked with an asterisk are

statistically significant at significance level 0.05.

aIndirect effects are calculated by multiplying the direct effect of the USE on the 1%t year by that of

the 15t year on the 2" and 3" years, respectively..

ed by the first-year grades, is rather strong: 0,3 on average for both
second and third years. Thus, further analysis may only be applied to
the interrelation between the USE and the first-year academic per-
formance, while capacity of the test to predict first-year final grades

will be regarded as sufficient to prove its validity.

In the course of our work, we divided all sampled faculties into
seven major academic fields. Further generalization by means of
meta-analysis procedures was performed for each academic field in-

6 At the initial stages of research, we discovered that the USE’s predictive va-

lidity hadn’t been increased or reduced in any of the universities from our

Educational Studies. 2014. No. 1
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Table 3. Number of models combined in meta-analysis

Academic fields Faculties Number of
; i models
Mathematics and Computer Mathematics and Computer Science 26
Science ‘
Physics and Engineering Physics 56
Engineering
Natural Sciences and Biology 32
Medicine i Ecology
Geography
Chemistry
i Geology
Medicine
Economics i Economics 21
Management, Marketing, Management, Marketing, Sociology ; 33
Sociology, Public Relations Customer Services, Advertizing, Public Relations
Philology and Journalism Philology 18
: Journalism
Humanities History 18
i Philosophy, Culturology, Oriental Studies,
¢ Political Science

dividually. Table 3 presents these academic fields of study and spec-
ifies the number of basic regression models (1) and (2) combined in
meta-analysis. In combining these models, we were guided not only
by generally accepted classifiers but also by completion of groups
in our data.

Figure 2 shows what proportion of variance? in first-year grades
is explained by results of preliminary examinations within each aca-
demic field®.

R2 values in the range 0.13-0.3 mean that 13-30% of first-year
grades are explained by the composite USE scores the student was
enrolled with. This is pretty much, given that we didn’t consider any
other indicators that could possibly influence academic performance.
The results obtained almost fit into the reference values 0.12-0.25
that we established after reviewing the studies on SAT and ACT prog-
nostic validity.

sample in 2009-2011; therefore, we didn’t analyze the test’s predictive ca-
pacity for different years.

7 Determination coefficient R2 of regression models of type one (1). Lines here-
inafter indicate the confidence interval.

8 Mean values were calculated through meta-analysis procedures.

http://vo.hse.ru
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0,50

R? value

All coefficients are
statistically significant at
significance level 0,05.

10

Figure 2. R? mean values for different
academic fields

0,37
0,32
0,27 028 0,30 0,27
0,27
022 f°'25
0,23
0,22 0.17 0,19 0,22
0,16 0,16
0,12 0,13
0,11
0,08 1
0,06
Mathema- Physics Natural Philology Humanities ~ Economics  Manage-
tics and and Engi- Sciences and Journa- ment and
Computer neering lism Marketing
Science

As confidence intervals for PVEs of most academic fields overlap,
we can conclude that the USE predicts academic progress with nearly
the same efficiency for each field of study. There are some differences,
though: composite USE scores are better predictors of grades in fac-
ulties of Economics, Mathematics and Computer Science, Manage-
ment and Marketing, as compared to Physics and Engineering, where
R2values are statistically way lower than those in the three abovemen-
tioned domains. Overall, however, we can claim that composite USE
scores have a rather high predictive validity in all academic fields.

The reasons for differences in predictive capacity of compos-
ite USE scores become clear when we investigate the composition
of predictive validity of different subjects included in composite USE
scores. For this purpose, we assessed models (2) and summarized
their results using meta-analysis. Figures 3—-6 show differences in
standardized regression coefficients® for USE scores in different sub-
jects across various academic fields.

In faculties of mathematics and computer science, regression co-
efficients were statistically significant for USE scores in all subjects,
major subjects (mathematics and computer science) being the most
important predicators of further academic progress. This means that
university grades were determined by USE scores in all subjects, and
most of all in major ones, i.e. mathematics and computer science.

9 These coefficients may be interpreted as the relationship between USE
scores in specific subject and academic performance at university.

Educational Studies. 2014. No. 1
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Figure 3. Mean values of standardized regression coefficients in spe-
cific subjects for faculties of Mathematics and Computer Science
and those of Physics and Engineering

0,50
Mathematics and Computer Science Physics and Engineering
0,38
0,31
0,25 0,29 0,25 e
0,25 0’21 §
0,19 0.18 -
0,18 0,18 0,19 0,16
0,14 0'11
0,11 0,10
All coefficients are
004 statistically significant at
. . . . . . significance level 0,05.
Mathematics ~ Russian Computer Mathematics ~ Russian Physics
Science

The coefficient for USE scores in Russian was nearly as high as those
in major subjects. Conversely, USE scores in Russian and mathemat-
ics appeared to be better predictors than those in the major subject
in the Physics and Engineering field. It is interesting that all regres-
sion coefficients were lower in this domain than in Mathematics and
Computer Science.

Interpreting regression coefficients for USE scores in different
subjects within Natural Sciences is rather difficult, as we combined
most diverse faculties in this field'?, differing in their sets of USE sub-
jects required for admission. That’s why we can’t say whether USE
scores in mathematics and Russian are better predictors of academ-
ic performance than major subjects in natural sciences. However, the
existing results help estimate predictive validity of the USE for each
subject individually.

USE scores in mathematics were the best predictor of grades in
faculties of Economics, Marketing and Management; scores in Rus-
sian also had a rather high coefficient. Coefficients of foreign lan-
guage and social theory were pretty much the same, way lower than
those of Russian and mathematics.

In faculties of philology and journalism, the highest predictive ca-
pacity was demonstrated by USE scores in history, their coefficient
being much higher than those of Russian and literature, which are
major subjects. For the rest of humanities (philosophy, culturology,

10 This was done to avoid sample size restrictions in meta-analysis.

http://vo.hse.ru 1
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Figure 4. Mean values of standardized regression coefficients in spe-
cific subjects for faculties of Natural Sciences

0,50
0,31
o 0,28
= } 0,28
= 0,23
= 0,25 ’
0,18 0,18 0,21
All coefficients 0,14
- I 0,15
are statistically signi- 0,14 0,13 013
ficant at significance 0.09 '
level 0.05, except 0,10 ' 0,09
for coefficients for 0,07
the USE in Biology 0,03
Mathematics Russian Biology Geography Physics Chemistry
Figure 5. Mean values of standardized regression coefficients
in specific subjects for faculties of Economics, Marketing and
Management
0,50
Economics Management and Marketing
0,40
0,32 0,31
2 0,28 0,28
K]
« 0,23 0,26
0,24 0,21 0,20 0.20 0,20
’ 0,20 0,17
0,15
! 0,14
0.14 0,12 0,13 0,11
All coefficients ' ’
are statistically 0,08 0,08
significant at signifi- 0,05 0,05
cance level 0.05. : : : : : : : :
Mathe- Russian Social Foreign Mathe- Russian Social Foreign
matics Theory Language matics Theory Language

oriental studies, political science, and history), only USE scores in
social theory and Russian were meaningful, while history and foreign
language didn’t play any prominent role.

As soon as the extent to which USE scores in different subjects
affect performance in higher education is interpreted as assessment
of their predictive validity, the latter can be ranged (Table 4).

12 Educational Studies. 2014. No. 1
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Figure 6. Mean values of standardized regression coefficients
in specific subjects for faculties of Humanities, Philology and
Journalism

Humanities Philology and Journalism
0,37
0,29 0,30
0,25 24
0,24 0,24 0,
0,23
0,20 ’
0,20 0,18 0,19
0,12 0,16
0,13
{0,09 0,12 0,08
0,05
; ; ; -0,01- ; ; ;
Russian History Social Foreign Russian History Literature
Theory Language
-0,09

Overall, the analysis of predictive validity of the USE in specific sub-
jects has shown that USE scores in mathematics and Russian appear
to be better predictors of grades than scores in major subjects, which
is true for almost all academic fields. Sometimes USE scores in ma-
jor subjects even turn out to be the poorest predictors, showing less
effect than scores in Russian, mathematics and foreign languages.

We can suggest a number of reasons for the highest validity lev-
el of USE scores in mathematics and Russian.

First, these USE subjects have the most clearly expressed dou-
ble function: testing the knowledge acquired at school and assessing
the competencies required for admission to university. The USE tests
in Russian and mathematics are taken both by those who only need a
high school diploma and those willing to use their test scores to enter
a university, including field-specific faculties. Probably, the very con-
tent of the test in these two subjects is more differentiated, increasing
precision in evaluating students, i. e. differences between applicantsin
their mathematics and Russian USE scores reflect differences in their
competencies more precisely than results of the rest of the subjects’".

11 We proceed here from the assumption, unproven but reasonable to us, that
optional USE subjects are chosen by more motivated students, either be-
cause they like the subject and feel confident in it or because it is required
by the university they apply to, or for any other reason. Anyway, optional sub-
jects are definitely rarely taken by those who have had low grades in these
subjects at school.
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Table 4. Average predictive validity of the USE
in different subjects across all faculties
(Standard errors in parentheses)

USE subject Mean value of standardized
regression coefficient?

Computer science : 0,29 (0,05)

Russin 02003
 Mathematics 021004
Hsory : ‘ 0,19(0',65) """"""
Chemisty . 021007
ltetwe . 019(005)
physm 0116(0',64) ‘‘‘‘‘‘‘‘‘
‘Socialtheory . 015(004)
Foreign language 0,13 (004)
Geogaphy . 015(008)
B.o|ogy oo (0?65) ‘‘‘‘‘‘‘‘‘

Besides, as it has been shown above, the US studies on SAT and ACT
validity demonstrate that academic performance at university can be
predicted more efficiently if the average high school grade is consid-
ered. In this case, we can say that the USE serves as the high school
final grade to some extent.

Second, mathematics and Russian are compulsory USE subjects,
which makes a center of attention for USE developers and everyone
engaged in preparation for the test. Schools apply most of their ef-
forts to compulsory USE subjects, thus allowing students to prepare
for them on their own, without resorting to coaches or extra-curricu-
lar courses. Thus, students from different social classes have equal
chances of passing the tests, and non-intellectual factors exert the
least influence in these subjects.

Third, this phenomenon may be explained not through sub-
ject-specific features of the test, but through first-year university cur-
ricula. In virtually all fields of study, first-year students have a great
number of interdisciplinary subjects that do not reflect specifics of the
field. That is why USE scores in Russian and mathematics, which are
also interdisciplinary subjects, demonstrate the strongest relation-
ship with higher education grades.

Fourth, finally, we may suggest that Russian and mathematics are
simply fundamental high school curriculum subjects, and knowledge
of them is associated with basic competencies required for success-
ful learning in any field.

Educational Studies. 2014. No. 1
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Conversely, we absolutely didn’t expect that USE scores in
field-specific subjects would often be the poorest predictors of aca-
demic progress. We believe that this has to do with the test contentin
these subjects and with teaching techniques applied at universities.
High performance in field-specific subjects at university is provided
rather by ability to understand and to learn something new than by
willingness to cram up rules and facts. We can thus suggest that USE
scores in field-specific subjects measure rather factual knowledge of
graduates, i. e. the skills they acquired at school, but not overall un-
derstanding of the subject or ability to research in the specific field. In
other words, the USE tests knowledge, not capabilities here'2,

High school academic competitions are regarded as a form of deal-
ing with gifted children who perform the best at school. Winners of
a number of competitions in Russia are entitled to get enrolled at a
university on a non-competitive basis. Thus, the USE and academ-
ic competitions are complementary forms of selection: competitions
reveal the most talented students, while the rest of the applicants are
selected through the USE test. Evaluating prognostic validity of ac-
ademic competitions as selection tools and comparing it with effec-
tiveness of the USE selection power was one of our primary goals.

Our sample included only one university with a really large num-
ber of students enrolled subsequent to competition results, that’s
why we only used data on that university to compare predictive ca-
pacity of the USE and academic competitions. Winners of contests
are not required to provide any USE scores to be admitted to a uni-
versity. For this reason, approximately 20% of competition winners at
each faculty hadn’t passed the USE in at least one qualifying subject.

First of all, we wanted to see if students enrolled as competition
winners had higher USE scores than others. For each faculty, we cal-
culated the difference between composite USE scores of students
admitted based on USE results and those admitted as winners of ac-
ademic contests.

Figure 7 shows mean values across three groups of faculties:
1) faculties accepting results of mathematical competitions; 2) facul-
ties accepting results of competitions in mathematics and econom-
ics; and 3) faculties accepting results of competitions in any other
subjects. The average composite USE scores were nearly the same
for competition winners and other applicants in almost all faculties.

12 These assumptions could be verified if we had studied the relationship be-
tween USE scores in field-specific subjects and academic progress in all of
the following years. However, it was impossible to do using the data that we
had at our disposal. Besides, the vector chart of the relationship between
composite USE scores and grades in different years of studies (see above)
demonstrates clearly that USE scores affect mostly performance in the first
year, which, in its turn, determines further progress.
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The exception was the group of faculties where most students were
enrolled as winners of competitions in mathematics and mathemati-
cal economics: such students had USE scores that were statistical-
ly much higher than those of students admitted based on their test
results. Therefore, mathematical competitions differentiate students
similarly to composite USE scores: applicants who succeeded in
competitions generally obtain higher USE scores than others, which
means that results of mathematical competitions correlate with USE
scores.

Next, we analyzed if there was any difference in grades between
students enrolled as competition winners and the rest of the students.
The mean difference in first-year grades was rather small, with statis-
tically significant contrasts in about 50% of faculties. Figure 8 shows
differences in the average grades between students enrolled as com-
petition winners and students admitted based on their USE results,
across all of the three groups mentioned above. Just as with the USE,
competitions in mathematics and economics predicted academic
performance better than competitions in other subjects.

Thus, students enrolled as competition winners only have much
higher USE scores and academic grades in some of the faculties,
mostly associated with mathematics and economics, while achieve-
ments in other faculties appear to be pretty much the same for both
competition winners and students admitted based on their USE
scores.

Educational Studies. 2014. No. 1
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The main research objective of this paper was to assess the USE as 4. Conclusion
an applicant selection tool. For that purpose, we tested its ability to
predict further academic progress of students in different fields of
study. We measured validity of both composite USE scores—the ba-
sic selection tool—and USE scores in specific subjects accounting
for the cumulative total. We also analyzed specific aspects of inter-
action between the USE and another applicant selection tool, aca-
demic competitions, regarding them as complementary techniques.

Results of the analysis reveal that predictive capacity of com-
posite USE scores is sufficient to recognize the exam as a valid ap-
plicant selection tool. In our measurements, we were guided by va-
lidity indicators of SAT and ACT standardized tests implemented in
the United States, which may serve reliable reference values, given
the extensive experience of related research and development. The
mean value of determination coefficient for composite USE scores
models is 0.20, which means that approximately 20% of grades of
first-year'® students in different academic fields are only explained
through their scores in preliminary examinations, i.e. the USE. The
coefficient varies from 15 to 35% across faculties. In this context,
we believe that multifunctionality of the USE as a combination of
high school final grade and preliminary examination plays a rather
positive role, increasing the test’s ability to differentiate applicants.
Moreover, composite USE scores reflect not only the level of pre-
paredness for higher education, but also the level of knowledge ac-
quired at school.

Predictive capacity of USE scores in specific subjects accounting
for composite USE scores is relatively the same, but scores in math-
ematics and Russian are better predictors of grades in almost all of
the academic fields. Conversely, USE scores in field-specific sub-
jects often appear to be poorly related to performance at university.

Having compared groups of students admitted based on
their USE results and those enrolled as competition winners, we
found that differences, both in average USE scores and in first-year
average grades, only took place in faculties accepting mostly results
from competitions in mathematical economics. However, indicators
of students enrolled as competition winners were only a little higher in
both cases. Results that we have obtained do not absolutely disprove
the idea that competitions are won by gifted children only, but nei-

13 Itis the first year of studies that determines academic performance in all sub-
sequent years, so grades in the second and the following years are largely
predicted by first-year final grades, not by preliminary examination results.
We found it was true for all the universities included in the sample. Therefore,
USE scores are indirectly related to long-term academic progress at uni-
versity, but direct relationship between preliminary examinations and first-
year grades, which account for subsequent performance, is quite enough
to prove the USE validity.
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