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Abstract— The article deals with the influence of the 
knowledge level of bachelors and masters on the labor 
productivity and competitiveness of products manufactured by 
enterprises. It studies the readiness of first-year students to 
master the program of higher education. It studies the 
peculiarities of preparation for the Unified State Examination, 
which is the entrance exam to higher educational institutions. It 
makes conclusions on the insufficient knowledge level of 
graduates of secondary schools for mastering the program of 
higher education. It considers possible ways of increasing the 
entrants’ knowledge level. Special attention is paid to the systems 
of distance preparation for entrance examinations to higher 
educational institutions. The article says that the current trends 
in the development of both the world and the Russian economy 
lead to a constant reduction of opportunities for low-skilled 
labor, while the need for highly qualified, competent workers is 
simultaneously increasing. To ensure the need for skilled 
workers, it is necessary to raise the level of education, especially 
secondary-level education, because this is the basis for further 
education. 
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1. INTRODUCTION 

A low level of secondary education is now spoken at all 
levels. Many publications deal with determining the initial 
knowledge level of first-year students to differentiate the 
educational program [4, 6, 14]. The tendencies of changing the 
initial knowledge level of students and its low level are given 
in [8, 10. 14, 16], it is said about a drop in the quality of 
education of secondary school graduates [11]. The reasons for 
the drop in the knowledge level of school leavers includes: 
introduction of the Unified State Examination, reduction in the 
motivation of pupils and a decrease in time spent on studying 
a number of subjects. I would supplement these reasons with 
training programs meant for out-of-school extra classes [20]. 
An insufficient level of secondary education leads to a poor 
mastering of the university program, and this, in its turn, leads 
to a low qualification of bachelors, specialists and masters. 
The consequence of low qualification is a low productivity 
and quality work, which results in non-competitiveness of 
products on the world market [20]. Recently, it has become 

clear that Russian products can only gain in competition 
through innovation, the second way - low costs is 
unacceptable for us, since the cost of production in cold and 
harsh Russia will always be higher than in other countries. But 
innovations are new, commercialized knowledge. And new 
knowledge can be created only by a highly skilled worker. 
However, the qualification of workers is falling and the reason 
for this, first of all, is a low level of secondary education. 

2. PROBLEM STATEMENT 

To analyze the knowledge level of university entrants and 
ways to improve it, the following tasks were set: 

1. Determine how the entrants revise for entrance 
examinations in the form of the Unified State Examination. 

2. Assess the subjective readiness of students to master 
the university program. 

3. Identify possible ways to improve the educational 
level of entrants 

3. RESEARCH METHODS  

To analyze the level of secondary education, we tested 90 
first-year students of the Economics specialization. Only 
Russian citizens who passed the Unified State Examination 
were taken in the sampling. It should be noted that foreign 
citizens and college graduates are enrolled without passing the 
Unified State Examination, but based on the internal 
university examination. The respondents were asked questions 
about the points received by the results of the Unified State 
Examination, the availability of tutors and other 
supplementary classes in the subjects to be passed, as well as 
the subjective readiness to master the program of higher 
education. It should be noted that the survey was conducted 
before passing the first session, when the students were 
already sufficiently adapted to studying in the university. 

4. RESEARCH FINDINGS  

After processing the collected data, the following results 
were obtained. Only 39% of the students had no tutors in any 
of the subjects and they did not take pre-entry courses. The 
rest had a tutor and (or) they took courses to prepare for the 
entrance exams. 63% of the students had a mathematics tutor, 
20% had a Russian language tutor, and 36% had a tutor in 
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social studies. About 30% of the students took supplementary 
courses in mathematics, Russian language and social studies. 
If we talk about the correlation coefficient, which shows the 
effect of having a tutor on the received grade, there is a weak 
correlation between the presence of a tutor in the Russian 
language and social studies on the received grade (correlation 
coefficient 0.3). No correlation is observed with regard to 
mathematics, but it should be noted that non-specialized 
schools often do not prepare graduates for the principle exam 
in mathematics, accordingly, almost all the pupils studied 
either with tutors or took supplementary courses. 

The average grade in mathematics among the respondents 
is 48 points, which corresponds to the lower limit of Four by 
the five-point scale, in social studies - 57 points (four), in the 
Russian language - 66 points (the upper limit of Four) (Fig. 1, 
2, 3). Thus, the students passed the state exam well enough. 

If we talk about the subjective readiness of first-year 
students to master the program of higher education, the 
following data were obtained: 54% of the students say that 
they lack knowledge of mathematics (or they find it difficult 
to answer this question) for mastering the university program, 
42% of the students note that they lack knowledge of social 
studies (or they find it difficult to answer) for mastering the 
university program. 

The situation is much better with the Russian language, but 
it should be noted that the sampling consisted of only students 
who passed the Unified State Examination, being the citizens 
of Russia. If you take foreigners into consideration, the picture 
will change to some extent. The results of the first session 
indicate that the students correctly assessed their preparedness 
for studying in the university, since only 59% of the students 
passed all the exams and tests on the first try. This indicator is 
very low, especially given that the entrance exams in the form 
of the Unified State Examination were passed very well (the 
average grade is four). 

5. WAYS TO IMPROVE THE EDUCATIONAL LEVEL OF 
ENTRANTS 

The obtained data confirm the ineffectiveness of the 
secondary education system. What are the ways to increase the 
knowledge level of university entrants? In recent years, 
distance education has been increasingly developing. The 
main advantages of e-learning are: freedom of access to 
learning resources, flexibility of learning, realization of the 
need for self-learning and constant professional self-
improvement [1, 2, 3, 5]. 

It is necessary to note one more advantage of distance 
education - its relative cheapness, which makes this method of 
obtaining knowledge much more attractive in comparison with 
the services of a tutor and, therefore, as accessible as possible. 
According to Cedar Group consulting company, the cost of the 
distance learning service is 32-45% cheaper than other forms 
of education, the learning time takes 35-45% less, and the 
speed of memorizing the educational material is 15-25% 
higher. 

In addition, the form of distance learning makes the 
learning process more individual - everyone can learn at 

his/her own pace, taking into account the opportunities, the 
level of knowledge and personal circumstances [15, 17]. 

An additional and pleasant bonus of distance education is 
its adaptability, ability to use multimedia technologies, sound, 
video, which makes distance learning courses more vivid and 
interesting, and the learning process - lively and dynamic [13].  

 

 
Fig.1. Results of passing the Unified State Examination in principle 

mathematics 

 
Fig. 2. Results of passing the Unified State Examination in social studies 

 
Fig. 3. 1. Results of passing the Unified State Examination in the Russian 

language 

Of course, distance education, as a form of education, has 
a number of problems, including the dependence on the 
technical infrastructure and quality of the Internet, labor 
intensity and complexity of developing distance courses, the 
need to have good computer and Internet skills. 
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Currently, most widespread are the following schemes for 
building an educational process using e-learning environments 
[5]: 

1. Distance learning: the educational process takes place 
mainly in the environment of distance learning (full-time and 
part-time education), face-to-face consultations, intramural 
certification are possible. 

2. Distance support for full-time education: the 
predominant form of education is full-time; in the distance 
learning environment, students can find additional materials, 
complete assignments, pass tests, etc. The work in the learning 
environment is generally performed outside the classroom. 

To increase the knowledge level of entrants, the second 
scheme of training is most suitable, when students can find 
additional materials, perform assignments, verify the 
correctness of their implementation, in case of 
misunderstanding, get an explanation on the correct decision. 

The main problem of distance education is the complexity 
of monitoring the knowledge gained. It is rather difficult to 
determine remotely how well a learner learned a given 
material. In the solution of this problem, as shown by a 
number of authors, in particular [21, 22], distance courses 
developed on the basis of expert systems can be helpful.  

Expert systems are complex software suites that 
accumulate and retain knowledge of specialists in specific 
subject fields and replicate this practical experience for 
consultations of less qualified users. 

One of the features of expert systems is their 
"transparency", i.e., the ability not only to answer the question 
raised, but also to explain the sequence, algorithm, of this 
solution.  

 As a rule, any expert system, in addition to the knowledge 
base containing a set of rules and a block of logical inference 
that allows us to find answers to questions, also contains a 
block of explanations, using which you can adapt the 
educational material for each learner, organize additional hints 
or clarifications to those issues that were not understood by a 
particular learner. This block of explanations can be also used 
to organize a qualitative and detailed testing of the student's 
knowledge. 

According to several authors, in particular [9, 18, 19, 22, 
23], expert systems in the field of distance education are a new 
and very promising direction in science that will help to solve 
the problem of monitoring the knowledge of learners, increase 
confidence of schoolchildren and their parents in this type of 
education. An active use of the methodology of expert systems 
will significantly increase the quality of distance courses. 
Examples of distance courses built on the use of expert 
systems are given in [22,23], although it should be recognized 
that so far this methodology is not fully used.   

Nevertheless, much is already being done towards the 
development of distance learning courses. Such sites as I will 
make the final test work, I will handle the Main State 
Examination, I will handle the Unified State Examination are 
created to increase the pupils’ knowledge level. They contain 
all the theoretical materials on the exams to be passed and 

training aids for passing the exam. The sites are very 
convenient for self-study and self-improvement, and, what is 
extremely important, are free. With a high motivation for 
learning and the ability of self-learning, these sites will allow 
you to prepare well for university entrance examinations [7, 
21, 24]. However, most schoolchildren are most frequently not 
ready for self-study, which is a reason of the use of tutors by 
most entrants [12, 22].  

6. CONCLUSIONS 

As a result of the studies, the following conclusions were 
obtained: 

1. In most cases, tutors or pre-entry courses prepare the 
entrants for university entrance examinations. School 
education is clearly not enough. 

2. Half of the first-year students believe that they do not 
have enough secondary school knowledge to assimilate the 
program of higher education, despite the fact that they 
successfully passed the entrance exams. 

3. There are systems of distance education, which allow 
to prepare the entrants for university entrance examinations. 
Distance education systems are constantly being improved, a 
promising direction of development is the application of 
expert systems in the field of distance education. 

Summing up the aforesaid, it should be emphasized once 
again that the current trends in the development of both the 
world and the Russian economy lead to a constant reduction of 
opportunities for low-skilled labor, while the need for highly 
skilled, competent workers is simultaneously increasing. 
However, the competences and knowledge gained by 
bachelors, specialists, masters in the university will be 
competitive only if they are based on a solid foundation of 
knowledge obtained at secondary school. Therefore, in order 
not to be in the role of "lagging behind" in the world economy 
system in the near future, we should now make maximum use 
of all the available opportunities to ensure a due level of 
secondary education. Distance courses built on the use of 
expert systems will allow us to raise the level of secondary 
education and prepare the entrants for passing the state 
examination. 
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