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Abstract. Purpose – Considering the limited number of studies covering the topic, the goal is 
to check the existence of the correlation between the results of Russia’s Unified State Exam and 
performance at the university.
Research methodology – the article uses quantitate analysis (regression) of the student perfor-
mance on a sample of 4664 students. To provide statistical evaluation, the authors use SPSS 
Statistics software.
Findings – the research suggests, that results of unified state exam and individual students scores, 
awarded by the university under restrictions, are non-efficient in terms of predicting student 
performance. On the opposite, students’ performance during their first semester is a good predic-
tor for the whole period of academic studies. As existing results of testing such hypotheses are 
inconsistent, the research provides value to the field of educational research.
Research limitations – data for research refer to only Kazan National Research Technical Univer-
sity named after A. N. Tupolev (KNRTU-KAI).
Practical implications – the research clearly indicate, that the universities cannot rely solely on the 
unified state exam during admission; they are to use different assessment tools to ensure future 
academic performance and lower dropouts rate.
Originality/Value – There is a gap in the investigation the link between secondary education and 
higher education performance.
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Introduction

Prediction of students’ performance is quite a popular topic for investigation because this 
information can help “to design effective mechanisms that improve academic results and 
avoid dropout” (Rastrollo-Guerrero et al., 2020), “to reach the highest level of quality in 
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the higher education system” (Sembiring et  al., 2011), to properly “select among candi-
dates” (Tatar & Düştegör, 2020), as well as to evaluate institutional performance (Alyahyan 
& Düştegör, 2020).

Besides, predicting students’ performance “creates opportunities to improve educational 
outcomes” (Hellas et al., 2018) and also can help “potentially weak students in overcoming 
educational challenges” (Tatar & Düştegör, 2020). This, in turn, will allow reducing the dropout 
rate in higher education. In Europe, the question about reducing the number of early leavers 
is on the current agenda. The current goal of the European Commission within the strategic 
framework for European cooperation in education and training (European Commission, 2020), 
among others, is “the rate of early leavers from education and training aged 18–24 should be 
below 10%” (European Commission, 2020). This indicator in the EU varies from 3.0% to 17.3% 
in 2019 (Eurostat, 2019). In turn, in Russia the rate of early university dropouts is limited by the 
Ministry of Higher Education – the university can lose not more, than 10% of its students (Gru-
zdev et al., 2010), and it makes the task of recruiting the “right students” even more challenging.

Various predictors of students’ performance have been investigated by researchers (Sul-
phey et al., 2018; Hellas et al., 2018; Zivcic-Becirevic et al., 2017). In the current study, the 
authors look at the relationship between admission criteria and students’ results. The case 
of the Russian educational system, in particular regarding Russia’s Unified State Exam, has 
been considered.

The goal of the research is to check the existence of the correlation between the results of 
Russia’s Unified State Exam and performance at the university.

The research was based on data about more than 6000 students representing different study 
programmes at Kazan State Technical University named after A. N. Tupolev (KNRTU-KAI). 
Students’ performance was proxied by the Grade Point Average in each particular study 
semester and for the whole study period.

The null hypothesis is stated, as follows:
H0: There is a statistically significant positive relationship between the results in Russia’s 

Unified State Exam and students’ performance.
The authors assume that other factors should also be taken into consideration for making 

a reliable forecast.
To process the data, the authors have used SPSS Statistics software 22.0 to run simple and 

multiple regression analysis alongside with the graph analysis of the interrelation between stu-
dent’s academic performance and the results of unified state exam on entering the university.

As it appeared from the undertaken analysis, the hypothesis is not supported. Though the 
influence of the unified state exam results onto students’ performance at the Kazan National 
Research Technical University is statistically significant, it is very low. Thus, one can’t con-
sider such results as a good predictor of future student’s academic performance.

1. Exploratory measures to predict students’ performance

A comprehensive review on predicting students’ performance was made by Shahiri et  al. 
(2015), and the results yielded several groups of most important factors, such as students’ 
demographic attributes, psychometric factors, extra-curricular activities, social interaction 
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network. The authors also mentioned the Grade Point Average (GPA) as the most frequently 
used variable for predicting students’ performance.

Hellas et al. (2018) group performance predictors into five categories: demographic (e.g., 
age, gender), personality (e.g., self-efficacy, self-regulation), academic (e.g., high-school per-
formance, course performance), behavioral and institutional (e.g., high-school quality, teach-
ing approach).

Students’ demographic attributes (gender, age, family background) concerning perfor-
mance are investigated in many studies (Sembiring et al., 2011; Aziz & Awlla, 2019). Some 
researchers also highlight such factors, as time efforts and students’ attitude towards study 
process (Sembiring et al., 2011), students’ self-efficacy and motivation (Beharu, 2018), per-
sonal traits, such as extraversion, social adjustment and others (Zivcic-Becirevic et al., 2017), 
parents’ occupation (Ramesh et  al., 2013; Khan et  al., 2015), disabilities and study habits 
(Olufemi et al., 2018). Hughes et al. (2017) stated that “students who are wage-earning or 
self-employed on admission … are more likely to succeed”. Another factor affecting students’ 
performance is a schedule of examination – van der Vinne et al. (2015) investigated the cor-
relation between students’ chronotype and examination performance.

The academic interest of the authors of the paper is to reveal or confirm the non-existence 
of the link between the admission criteria and students’ academic performance. According 
to OECD survey “national/central examinations, taken towards the end of upper secondary 
education … are the most widely used examinations/tests for entry into first-degree tertiary 
programmes” (OECD, 2017).

The attempts to investigate the link between examination results at secondary school 
and students’ performance have been made (Silva et al., 2020; Goldstein & Thomas, 1996). 
However, it should be mentioned that most of the studies have been conducted in the field 
on medical education (Curtis et al., 2007; Al-Rukban et al., 2010; Yousafzai & Jamil, 2019). 
The authors of the paper agree with Silva et al. (2020) in their statement that “The link be-
tween secondary education and higher education achievements remains understudied”. In 
particular, this gap exists in the field of business education.

Besides, from the authors’ viewpoint, admission results should not be solely dependent 
on examination scores. There is a piece of empirical evidence showing that students’ personal 
traits, such as organisational skills, intrinsic motivation (Zivcic-Becirevic et al., 2017) are very 
important for educational success.

For instance, Harvard admission officers take into account personality, intellectual curi-
osity, character, intelligence, perspective, and skill set of the candidates. In Cambridge, the 
applicants are expected to be able “to think critically and independently”, and to have “self-
discipline, motivation, commitment…” (University of Cambridge, 2020).

One of the main findings presented in the report from the Council of Graduate Schools 
(Kent & McCarthy, 2016) is that “Graduate institutions are calling for more data that dem-
onstrate the link between admissions criteria and student success”. The authors of the current 
research strongly believe that there is a need for such data also in the Russian Federation, 
and this paper contributes to the formation of such a database.
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2. Admission process Russian Universities

Russian educational system includes three educational levels. The first one is the school level 
(11 years of education), which is required for everyone. After the 9th year of school education, 
a person can transfer to the professional education institutions (mainly colleges and profes-
sional schools. After completion of the school level, a graduate can enter higher education 
institutions based on results of the Unified State Exam. A schoolchild can choose as many 
exams as he or she wishes, and 3 positive results (above the given threshold) are required to 
be admitted competing with other applicants to become an undergraduate student in s cer-
tain university. After completion of undergraduate studies, a person can continue education 
on the post-graduate level, choosing any educational program on the master level.

The Unified State Exam can be taken once in a year, and the first attempt has to happen 
during the last year of school studies (in the 11th grade). After checking the results, they are 
inserted in a state record system, and after application each university requests those results 
to check if this person is eligible to enrol in higher educational programs – if the results are 
below the specific threshold, a person is automatically withdrawn from enrollment.

Since 2009 Russian universities are obliged to use Unified State Exam results as almost the 
only prerequisite to admission – each school graduate needs to submit 3 scores of this exam 
to the university (usually, two of them are Mathematics and Russian language). Those 3 scores 
are summarised, and the enrolment list reflects the rank of the student based on this sum. The 
ones, who have a higher integral score, are admitted to the university; the others are left out. 
The exception from this rule exist, but are rare – for instance, a conservatory can arrange a 
preliminary audition, or a theater or art academy can add a so-called “creative exam” where is 
the ability of a candidate to perform or draw will be checked out. This system is more or less the 
same for all post-Soviet countries with an exception to the Baltic States (Semyonov et al., 2015).

As this system has been a subject for criticism, later the universities could add 10 points 
to this integral score, based on the personal achievements of the potential student. These 
10 points do not change the situation significantly (the integral Unified State Exam score can 
be 300 points, 100 per each of 3 exams), but in case of equal scores, it allowed universities 
to make a choice based on their own criteria. Yet, the argument around continues and the 
higher education system does not have a consensus on how good or bad is the Unified State 
Exam based admission system.

Russian researchers have attempted to investigate the link between the results of Russia’s Uni-
fied State Exam (USE) and students’ performance (Stanko et al., 2016; Khavenson & Solovyova, 
2014; Zamkov & Peresetsky, 2013). These studies confirmed a predictive capacity of USE. Based 
on these studies, almost every Russian monitoring and ranking system assesses average entry 
USE point as one of the measures for the university’s quality of performance. However, the 
number of investigations is quite limited to judge the reliability, leaving a room for this study.

3. Research methodology

The current study is based upon the admission and performance data collected longitude by 
one of the leading Russian technical universities, Kazan National Research Technical Uni-
versity. The data sample included average USE point submitted in the process of admission 
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to the university, the individual points (up to 10) awarded by the university upon admission, 
performance during each exam session (twice a year) and overall university performance. 
This data was collected for 4664 students of Kazan National Research Technical University, 
who are enrolled in their 2–4 years of studies on the offered undergraduate programs. The 
sample is balanced in terms of program structure within the university – 1336 are the stu-
dents of Aviation, Transport and Energy Institute (the biggest one), 653 – in the Automa-
tion and Electronic Equipment Building Institute, 1063 – in the Technical Cybernetics and 
Information Security Institute, 465 – in the Engineering Economics and Entrepreneurship 
Institute, 995 – in the Radioelectronics and Telecommunication Institute and 152 – in Phys-
ics and Mathematics faculty.

The study used regression analysis (Chatterjee et al., 2000) performed by SPSS statistics 
software, alone with graph analysis implemented with the same software. By these means, 
the authors have tested the following three hypotheses.

1. Students with higher Unified State Exam results at the point of admission to the uni-
versity demonstrate better performance at the university.

2. Students with higher individual points awarded by the university upon admission dem-
onstrate better performance at the university.

3. Students with the higher performance during the first university exam session, dem-
onstrate better performance at the university.

Regression models have used average performance rate at the university during the exam 
sessions throughout education process as the dependent variable, while average Unified State 
Exam result, individual points and average result during the first session were used as inde-
pendent variables.

4. Results

The results of testing the first hypothesis in accordance with the described procedure indicate 
that results of USE can explain, on average, only 6% of the variance in individual student’s 
performance at the university. The variance explained by the individual points, received by 
the student during the admission process (hypothesis 2) is also low – 7.5% – though it is a 
bit higher than in case of USE. When hypothesis 1 and 2 were combined, and the authors 
performed multiple linear regression analysis, model accuracy increased, and together these 
two factors explain 21% of the variance in student’s performance at the university. Still, as 
the university has to enrol student based solely on these two factors, 21% seems not enough 
to predict future student performance; thus, hypotheses 1 and 2 are not supported in case 
of Kazan National Research Technical University (though the results appeared to be statisti-
cally significant).

On the opposite, hypothesis 3 was supported. Student’s performance during the first uni-
versity exam session explains 53.2% of the variance in overall performance at the university. 
This is 8.5 times higher than the quality of predictions made on the basis of USE results, 
and 2.5 times more accurate in case one uses multiple regression model with USE results 
and individual points as independent variables. Based on this finding, one can argue that 
academic success at the university requires something different compared to the successful 
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completion of the Unified State Exam, and these qualities are a better predictor for future 
students’ academic success. It also seems no exaggeration to mention, that university educa-
tional system is solid in terms of creating student competence, and if the student understands 
the requirements during the first 4 months, it is highly likely he or she would be academically 
successful – no matter how high or low they have scored at USE.

To confirm these findings, the authors further detailed the study by assessing the hypoth-
esis that the predictive power of USE results would increase if only higher scores would be 
taken into account. To test this hypothesis, the sample was analysed for different USE scores 
with a range of 5 points on a 100-point scale. The results are in Table 1, both USE scores, 
and university academic performance variance explained.

The results indicate, that USE score serves best as a predictor of future (low) academic 
performance when the future student passed the unified exam and earned a great that is just 
slightly above the threshold. On the opposite, the higher is USE admission score, the lower is 
the probability that student’s quality of the performance would be the same at the university 
level. The graph in Figure 1 illustrates this finding.

Table 1 also indicates that the quality of individual points as a predictor of future aca-
demic performance leads to the same results as we have described above with the USE score 
(independent variable). This hypothesis was tested for each amount of individual points 
(from 1 to 10), and variance explained was in each case below 10%. Though for a score, that 
changes the chance of a person to be admitted to the university, by 3%, the predictive power 
of up to 10% is relatively high; still, in the context of this research the authors are to reject 
hypothesis 2, and confirm, that both USE score and individual points can’t be considered a 
good predictor of academic performance. It is also interesting, that for high score USE stu-
dents the first exam session is a much worse predictor of their academic performance, than 

Table 1. Regression analysis of USE results (independent variable) as a predictor of university academic 
performance (dependent variable) – by USE score

USE score
Academic performance variance explained (by predicting factor, linear regression)

Average USE score Individual points Average performance during  
1st exam session

Above 45 16.3% 7.6% 51.7%
Above 50 12.5% 6.8% 48.9%
Above 55 9.1% 6.0% 47.7%
Above 60 7.2% 5.5% 47.8%
Above 65 5.9% 4.8% 48.0%
Above 70 4.5% 3.5% 50.5%
Above 75 3.7% 3.3% 51.7%
Above 80 1.9% 3.8% 53.6%
Above 85 3.6% 3.4% 53.3%
Above 90 0.1% 1.6% 44.3%
Above 95 0% 0% 19.7%
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Figure 1. Variation of student performance in relation to USE score upon admission

Table 2. Regression analysis of USE results (independent variable) as a predictor of university academic 
performance (dependent variable) – by institute

Institute/Faculty

Academic performance variance explained  
(by predicting factor, linear regression)

Average USE 
score

Individual  
points

Average performance 
during 1st exam session

Aviation, Transport and Energy 
Institute

2.1% 7.1% 57.4%

Automation and Electronic 
Equipment Building Institute

0.6% 12.3% 45.5%

Engineering Economics and 
Entrepreneurship Institute

3.1% 0.9% 58.4%

Technical Cybernetics and 
Information Security Institute

6.6% 11.9% 59.6%

Radio electronics and 
Telecommunication Institute

2.1% 3.8% 51.6%

Physics and Mathematics faculty 1.3% 18.5% 68.1%

for their academic peers with lower scores – if their USE score upon admission is above 95, 
the predictive power of their first exam session results drops down to 19.7%.

Finally, it seemed logical to test the achieved results for consistency in terms of chosen 
study programs. To do so, the authors had split the sample by the institute, chosen by the 
students (see Table 2).
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The table clearly indicates that USE predictive power differs 10 times across Institutes – 
while for those choosing Aviation, Transport and Energy Institute it is average and explains 
about 2% of the variation, for IT-majors USE results would be three times more accurate to 
predict performance. Same is true for the individual points, where the predictive power is 
very low in case of economists (0.9%) and is twenty times higher for physics and mathemat-
ics majors (18.5%). Yet, those numbers are still low, and the fact that hypotheses 1 and 2 are 
not supported, are confirmed.

At the same time, as we have seen before, the results of the first exam session are a very 
good predictor of academic performance throughout a student’s life at the university. With 
the exception of just one institute, the results demonstrated during the first semester deter-
mine final academic success by more than 50%. Thus, hypothesis 3 was supported.

Conclusions

The results achieved by this study support some existing findings. First, we have proven, 
that academic success during the first semester encourages students to do well throughout 
the university, and vice versa, and it confirms findings by both Hellas et al. (2018) and Tatar 
and Düştegör (2020). It seems significant that the universities should clearly indicate to the 
students, that for their academic success on the tertiary level it is almost irrelevant, how good 
or bad they were during their school years. From the practical point of view, encouraging 
students to get on track in the university from the very beginning should lead to reduced 
dropout rate, which fits into the goals of national education strategies – both in Europe and 
in post-Soviet countries. Also, the study had confirmed some of the previous findings, in-
cluding such factors, as time efforts and students’ attitude towards study process (Sembiring 
et al., 2011), study habits (Olufemi et al., 2018; Hughes et al., 2017).

Other findings of this research differ from that one can find in existing literature. First 
of all, the predictive power of the Unified State Exam was confirmed to be low, and these 
results differ from those achieved by Stanko et al. (2016), Khavenson and Solovyova (2014) 
or Zamkov and Peresetsky (2013). Hence, using USE results as the major admission indicator 
can possibly drive out best performing students – as USE predictive power drops even more 
for the students with high scores. Same is true for individual points, awarded based on objec-
tive results. Though individual points are a better predictor of academic performance, than 
USE scores, the relevance to future performance is still low. This may be a consequence of the 
restrictions applied to Russian universities when they choose what they can award points for.

Finally, as soon as the students is enrolled, the university seems to be consistent in developing 
his or her skills throughout the study process. Though university requirements seem to be incon-
sistent with what is required on school level, the first semester in the university clearly defines 
how well will the student do later – with the exception of those with extremely high USE scores.

Based on these findings, the authors of the paper suggest that policymakers revise ad-
mission criteria that are now solely based on the Unified State Exam results. The successful 
examples provided by worldwide known Universities, such as Harvard Business School and 
Cambridge. Tertiary education requires skills and motivation which is different from the 
one relevant at the school level; due to that; it seems logical that the universities which have 
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more freedom in defining their admission procedures do better than the ones who experi-
ence such restrictions.

The current research has a big potential for expansion, using the data on the academic 
performance of students’ at other Russian universities.
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