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Abstract

The changes occurring in the socioeconomic structure impact the development of higher education
and the transition from industry 3.0 to industry 4.0 determined the goal of the education as the
transformation from the educational process into a business process. The formation of a new
approach to the processes of the university allows evaluating in details the results of the university.
The ultimate goal of the study is to increase the effectiveness of the university. From the point of view
of the process approach, educational activity is the main business process. In the case of state-
financed places, the main clients of this business process are the state and society. The state directly
(through financing) and society indirectly (through paid taxes) invest in training future personnel who,
in accordance with their educational direction, must participate in the creation of the gross product.
Currently, according to various surveys, less than 70 percent of graduates are employed.
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Introduction

"It is necessary to determine the very concept of the process in higher education, as
well as the classification of processes” in a university in order to understand the basic
principles of applying the process approach to higher education institutions management.

If we "delve into the etymology of the word "business process", we need to clarify the
prefix "business". According to the etymological dictionary, the word comes from the English
“business” (commercial activity, occupation). The word "Business" appeared in Russian in
the second third of the XIX century. The most widespread using of the word “business” and
“businessman” was consumed in Russia at the end of the 19th century along with the
development of entrepreneurial activity. The term business process? ” means various types
of "activities, functions, tasks, as a result of which so called "input" resources converted and
create the "output" product that is valuable to the external consumer and brings”
commercial income to the person / organization carrying it out. Further the term “business
process” will be used only in relation to processes, the result of which is directed to an
external client and which brings income to the organization-owner of the process. University
income generation can be considered in two main areas: educational activities and research
work.

The "process” is understood as being a combination of "interrelated or interacting
functions, actions, activities, tasks or activities that"* transform resources into a result that
has value for an internal and / or external client. The main business processes of the top
level of the triple and quadruple helix are the educational process (the providing of
educational services) and research activities. The quality of these processes determines the
level of the educational institution and largely determined by the quality of the supporting
processes. The budget costs for supplying state - financing places are essentially
investment, which means that it requires an assessment of the effectiveness of the
university’s main business processes to provide the necessary measures to increase their
effectiveness. Investments in education consider to be justified if the profile of the graduates'
professional activity corresponds to their major. During the implementing "of all the activities
for the implementation of the educational business process”®, the inputs - potential
applicants (graduates of secondary and secondary vocational schools) should be exposed
and converted to output as a product. The socio-economic and innovative development of
society and the development of universities associated with this process are given a lot of
attention in the publications of modern Russian and foreign authors: Oplakanskaia R.,
Osmuk L., Pogorelskaya A., Pomorina 1.5, Anttonen M., Lammi M., Mykkanen J., Repo P.’
and others.

L A. A. Emelyanovich; S. V. Koval y D. G. Dyachenko, “Transformation of the university concept under
the influence of changing socio-economic structure: historical aspect”, Science and Society num 4
(2019): 184-197.
2 A. A. Emelyanovich; S. V. Koval y D. G. Dyachenko, “Transformation of the university...
8 A. A. Emelyanovich; S. V. Koval y D. G. Dyachenko, “Transformation of the university...
4 A. A. Emelyanovich; S. V. Koval y D. G. Dyachenko, “Transformation of the university...
5 A. A. Emelyanovich; S. V. Koval y D. G. Dyachenko, “Transformation of the university...
6 R. Oplakanskaia; L. Osmuk; A. Pogorelskaya y I. Pomorina, “Post-industrial university towns and
the triple helix concept: case studies of Bristol, Sheffield, Novosibirsk and Tomsk”, Bulletin of
Geography. Socio-economic Series Vol: 44 num 44 (2019): 39-46.
7 M. Anttonen; M. Lammi; J. Mykkédnen y P. Repo, “Circular economy in the triple helix of innovation
systems”, Sustainability Vol: 10 num 8 (2018): 44-51.

PH. D. ANGELIKA ALEXANDROVNA EMELYANOVICH / LIC. SERGEY VITALIYVICH KOVAL

PH. D. YULIYA BORISOVNA KOLOZHVARI / PH. D. EVGENIA ALEKSEYEVNA KULYAGINA



REVISTA INCLUSIONES ISSN 0719-4706 VOLUMEN 7 — NUMERO ESPECIAL — JULIO/SEPTIEMBRE 2020

Assessment of the effectivness of vocational guidance at the university pag. 40

Speaking about the final product, determined "under the influence of the
requirements of University 3.0 and University 4.0"8: the product of higher education is not
just a student who has successfully got a degree in training program, passed the final
certification, but a graduate who meets the following requirements:

1) corresponding to the criteria of employers (i.e. the market) according to the
acquired competencies (knowledge, skills) to applicants for vacant positions in the chosen
major;

2) who wants to connect his professional activity according their major at the
university.

"Practice records that the initial set of the employer's requirements is overestimated
and, often, is formed on the basis of internal (limited) ideas about the possibility of finding
candidates in the labor market"°.

"In this context, career guidance represents a process of competitive positioning of
an employee in the market system of division of labor. It contributes to the preservation or
improvement the quality of working life on the basis of labor mobility in the changing
conditions of intra-organizational and non-organizational realities.

In essence, a career (Figure 01):

a) models the system of principles for achieving the desired quality of working
life in the condition of labor mobility;

b) specifies the conditions and forms of labor mobility, which allows to support
or improve the competitive position on the labor market;

c) determines the parameters of competitive positioning in the labor market that
contribute the improvement of the quality of working life"*°.

The process approach applying to the activities of universities allows identifying
factors which influence the final result of work in each area and set performance criteria to
determine the dynamics of each process that affect the final result in order to adjust it in
case of a decreasing of performance indicators with subsequent influence on the result of
the main business process.

This work is devoted to the study of the vocational guidance process, as the initial
top-level process in the main business process. The input of the main educational process
is graduates of secondary educational institutions (SLI) and vocational schools (VS), in the
case of distance, evening or online education, other categories of applicants who, for some

8 A. A. Emelyanovich; S. V. Koval y D. G. Dyachenko, “Transformation of the university
9 A. A. Borisova; M. Rakhimberdinova; E. Madiyarova; |. Riazantseva y N. Mikidenko, “Staffing search
and recruitment of personnel on the basis of artificial intelligence technologies”, Entrepreneurship and
Sustainability Issues Vol: 6 num 4 (2020): 2456-2469.
10N. Z. Sotnikov; S. I. Sotnikova y E. M. Mikhailova, Business career personel: modern management
models of russian banking organizations. Conference: GCPMED 2018 - International Scientific
Conference "Global Challenges and Prospects of the Modern Economic Development (2018): 1302-
1315
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reasons, decide to apply for university - “potential applicants”. All these mentioned above
factors are the inputs of the top-level process - Vocational Guidance, this process consists
of the activities to attract potential applicants to the university in the vast market of
educational services. This is the key process since effectiveness of university’s work during
the enrolment campaign when the future student is choosing future profession determines
the effectiveness of the entire educational business process. It is necessary to determine
the criteria for its success, to compare it with the university’s performance indicators in order
to understand the effectiveness and attainability of the ultimate goal of the main process at

this stage.

Research Methods

Table 1 shows a classification of the main, supporting and auxiliary processes in
higher education institutions.

technical results, including the result
of intellectual activity intended for
implementation;

2) the benefits of providing of
scientific and technical (scientific and
production) services in the field of
scientific and technical information,
patents, licences, standardization,
metrology and quality control,
scientific and technical advice, other
types of services that contribute to the
gaining, dissemination and using of
scientific knowledge.

Process list | Outputs(results) | Customer (consumer)

Core business process

1.Educational (training) | Product: 1) labour resources | External:

activities. (potential employees to provide | e state, society,
personnel for all sectors of the | e business entities,
economy); 2) the customer’s benefit | o parents studying.
from educational services.

2.Research activity. Products: 1) scientific and (or) | External:
scientific and technical products - | - business entities of
scientific and (or) scientific and | various sectors of the

economy, - state, society.

Supporting processes

optimal distribution and use of
incoming extra budgetary funds and

1. Promotion of | The result is a flow of contingent to | Internal: structural
educational services (PR) the university (both for basic | departments, producing
educational programs and for | departments, institutions of
additional professional  training | supplementary education,
programs) additional professional

training.
2. Financial support (FS). The result is the formation of the | Internal: Educational staff

and departments.

monitoring the effectiveness of

budget funds using
3. Material technical | Ensuring compliance with  the | Internal: Organization
support and cleaning | requirements for material and | structural departments and
(MTS@C). technical support of educational
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programs and the provision of | employees, university

workplaces in accordance with | contingent.

regulatory legal acts on labour

protection
4. Educational and | Ensuring compliance  with  the | Internal:university
methodological requirements for educational and | contingent.
support(EMS). methodological support of

educational programs
5. Staff for educational | Ensuring compliance with the | Internal;university
programs (HR) requirements for the staff of | contingent.

educational programs and

requirements for the results of

research work, according to the

“road-maps” of the university
6. The international | Fulfilment of the requirements of road | Internal: University
collaboration (IC) personnel in terms of indicators | Leadership

related to the international activity of

universities
7. Providing of information | Ensuring compliance  with  the | Internal: University
technology and information | requirements for staff of educational | contingent, structural
communications programs and modern requirements | departments of the
technology(IT@ICT) for the technological effectiveness of | university, university

educational process employees.

8. Pre-university
training(PT)

The result is a flow of contingent -
applicants - to the university (for basic
educational programs) with the
desired level of training

Internal: Admissions Board,
applicants

9. Extracurricular
activity (EA)

Rank of the university in accordance
with students activity

Internal: Students,
University Leadership

Supporting processes

1.Additional vocational
education

Revenues from services, the image
of the university

External: Employers and
people who are interested
in the service

2.Retraining programs

Revenues from services, the image of
the university

External: public authorities
responsible for employment

3.Execution of contractual

Revenues from services, the image of

External: Organizations of

work the university, improving of | various forms of ownership
employees’ skills (business)
Table 1

Classification of university processes

Educational activity has become the foundation of the formation of such a public
institution as the University. As the processes "of the top level of educational activity in the
order of the”!! value chain, Vocational Guidance, Enrolment Campaign, Training Activities,
State Final Certification, Career Trajectory are defined. Let us dwell on the basic process -
Vocational guidance, as the initial stage of the entire process of training in higher education.

Using the general scientific principles of system, structural and comparative analysis,
methods of mathematical analysis, the method of questioning and expert assessment, a
methodology for assessing the effectiveness of the Vocational Guidance process has been
developed.

11 D. S. Amonova y N. M. Novikova, “Influence of high school education and training programs on
formation of professionally significant qualities of future economists and managers”, Labor and social
relations (2019): 206-219.
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This process is basic for education altogether. During the vocational guidance among
tenth and eleventh grades students at the secondary educational institutions (SEI) of
Novosibirsk city in October-November 2018, a pilot sociological study was conducted in
order to identify their motivation in choosing the subjects for a unified state exam and
hereinafter the way to deliver training before applying to the university.

170 students from five Secondary Education Institutions, including 53 (31.1%) tenth
grade students, and the rest of the respondents - students of eleventh grades were
interviewed. Secondary educational institutions which were selected for questioning are not
elite category that makes it possible to obtain an average sample.

According to the survey, almost 100% of the respondents - 167 people - plan to enter
higher educational institutions and work subsequently in accordance with the direction of
training. Only 52.4% of students consciously choose a profession (35.3% based on interest
in the profession, 17.1% - assuming that the chosen profession has a higher demand in the
labor market in the coming years).

During developing a questionnaire and conducting a survey, the authors
hypothesized that most high school students choose a profession based on the following
factors (in decreasing order of importance): 1) the state - budget form of education, 2)
influenced by parents, 3) the chance factor so called “for the ride”. A conscious choice of the
future profession was supposed to be in the last place of the rating.

However, the survey results partially confirmed this hypothesis. The fact of a state-
budget form of training justifies the choice of the future profession among 43% of
respondents is being the top one. The second item is personal professional interest and if it
is viewed together with the prospects of the profession over time, the conscious choice of a
profession as a career path is a decisive factor for more than 52% of future applicants. This
circumstance, in authors’ opinion, allows us to hope for increasing of level of the graduates’
employment according to their major at university next five years.

The chance of being enrolled for state-budget form of training justifies the choice of
a future profession among 43% of respondents and is top one. The second item is personal
professional interest and if it is viewed with the prospects of future profession, the conscious
choice of a profession as a career path is a decisive factor among more than 52% of future
applicants.

A direct link between the average rate of a state final exam and the academic
performance of a student at the university as well as ability to complete training program in
time was identified in the course of the study. The calculation of the correlation rate for
students at the state - budget form of education in two universities confirmed that training,
as far as integrating to the major, the rate showing the link between the results of state final
exam in secondary education institution and academic performance in higher education
institutions becomes higher every following year. The study was conducted based on formal
criteria: the results of the school exam and the results of the exam sessions at university
(average grade point). As an empirical base, actual data of entrance exam scores and the
results of the exam sessions (by names) were taken based on two technical universities in
Novosibirsk city. The calculation for state-budget and commercial-budget forms of education
were held separately. Since this study is primarily aimed at improving the effectiveness of
the educational process in terms of budget financing, we consider the data on a sample of
state-budget form students. The number of respondents was 400 people (100 people from
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first to fourth year in each university). A direct link between the results of the state final exam
and current academic performance, measured with coefficient of correlation: 1 year- 0.01; 2
year- 0.36; 3 year- 0.43; 4 year- 0.52 was identified. Right after checking the significance of
the coefficients was confirmed. Low rate on the first year is associated with adaptation to
new conditions of study, since there is a difference between the methods and focus of
training in secondary educational institutions and universities. But starting from the second
year, this indicator increases after the median, when the major disciplines begin the
dependence of the studied factors increases.

Despite reasonable criticism "of the USE, it can be concluded that the results of
the"2 unified state exam allow to predict the commitment of a future student to acquire better
knowledge at university. In addition, an essential fact is that such approach for enrolment
significantly reduces the subjectivity and corruption component in the competition for state-
budget places. Therefore, to increase the level of successful graduation with a further
“entering” to the career path of applicants, it is necessary to increase the requirements for
the passing score for the USE with, possibly, reducing the control numbers for enrolment for
state-budget places.

Thus, two factors were identified that affect the final educational performance at
university "in terms of compliance with the major of training and the further career path of
the”® graduate at the stage of vocational guidance campaign (choosing which university to
enter).

The first factor is the motivation for choosing. The second one is the results of
passing a unified state exam, as an indicator of the potential learner of an applicant and his
ability to graduate in accordance with the training time.

At the stage of the vocational guidance process it can be predicted that almost half
of potential applicants do not plan that the chosen field of study will become the first stage
of further career path. Accordingly, it needs additional methodical work of senior university
staff with students who have not chosen future profession.

The performance indicators (Table 2) of the state public and autonomous educational
institutions of higher education and the work of their leaders under the authority of the
Ministry of Education and Science of the Russian Federation, with the exception for the state
public and autonomous institutions under the authority of the Ministry of Education and
Science of the Russian Federation with the categories “state university” and “national
research university” established by the order Ne 41 of Ministry of Education and Science of
Russian Federation on the 23 January 2018 were taken as key successful factors.

Input/output Description Indicators of effectiveness

Initial input Target admission | x1 — the number of visitors of open days held at the
Graduates of | university this year
Secondary ya — funds spent by the university to organize the
Education vocational guidance work last year
Institution and | xz- the number of visitors of open days at the university
Secondary last year

12 G. N. Orlov, Optional contractual constructions in the civil code of the Russian Federation and their
further development: thesis (St. Petersburg: St. Petersburg State University, 2018).
13 D. Rogachev y O. Shevchenko, Sports Law in Russia (Moscow: Avenue, 2016).
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Vocational X3 - the number of schools where the vocational guidance
Institution was held this year

X4 - the number of schools where the vocational guidance
was held last year

y1 - funds spent by the university to organize open days
this year

y2 - funds spent by the university to organize open days
last year

ys - funds spent by the university to organize the
vocational guidance this year

ya - funds spent by the university to organize the
vocational guidance work last year

Secondary Advertising budget. | xs - the number of university references in the media this
input Marketing plan. year
Xs - the number of university references in the media last
year

ys - funds spent by the university on the promotion of
educational services for main enrolment numbers (do not
include the promotion of additional education services,
etc.) this year

ye - funds spent by the university on the promotion of
educational services for main enrolment numbers (do not
include the promotion of additional education services
etc.) last year

Initial output Applications for | x7 — the number of students enrolled in a university on
admission to the | state-budget form under the contract of educational
university. service this year
Numbers of | xs — the number of students enrolled in a university on
competitors among | state-budget form under the contract of educational
applicants. service last year

X9 — the number of original documents presented for
enrolment in the first wave the current year

x10 — the number of original documents presented for
enrolment in the first wave the current year

Secondary The image of the | xi1 — rate of the university among Russian universities
output university in the | this year

regional, Russian | x12 — rate of the university among Russian universities
and international | last year

markets. x13 — rate of university in international ranking this year
X14 — rate of university in international ranking last year
Table 2

Indicators for assessing the effectiveness of the vocational guidance process

To simplify the mathematical model, the indicators Zi are introduced, as the ratio of
the values of the n-factor from this year to last one.

ThUS, Z1=

X1Y1. — X3Y3. — X5)Ys5. — X7. — X9. — X11. — %13
,ZZ— ’Z3_ ’Z4__) ZS_ 126_ )Z7_
X2Y2 X4Ya X6YVe6 Xg X10 X12 X14

Taking into account of selected criteria, the process performance is formalized:

1 Z Z Z Z
FVG = = o ((1,1 X 1/Zmax + (0.5} X Z/Zmax + O3 X 3/Zmax + Oy X 4/Z

i=1"Y max
Zs Zg Z7
thos xS/ toagx [yt x /Zmax)
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where ——

i=1 %

> 0 —relevance i- component of F metric, determined by expert method,;

Zmax — Maximum value among all Z.

Relevance is determined by expert panel. Methodology relevance criteria from 0 to1,
where 0 — insignificant; 1 — high significant, while the sum of all a = 1.

Reaching the values below allows to determine the quality of the process:

0-0,25 points — the process is not satisfactory, requires serious adjustment and
review;

0,25-0,5 points — the process is satisfactory, but ineffective; adjustment is required;

0,5-0,75 points — the process is effective, adjustment is left to the university
leadership;

0,75-1 points — the process is efficient, adjustment is not required.

The methodology was developed to assess the effectiveness of processes in a
particular university. Empirical data were collected and calculations were drawn to test the
methodology.

Findings

This methodology for assessing the effectiveness of the process was tested on the
data of one of the regional technical universities in Novosibirsk city.

In table 3 the values of indicators for the university calculated for the 2018-2019
academic year are shown.

Process Performance Indicators Unit of | Indicator value
measurement

x1 — the number of visitors of open days held at the | people 120
university this year
x2 — the number of visitors of open days held at the | people 135
university last year
x3 — the number of schools where the vocational | schools 19
guidance was held this year
x4 — the number of schools where the vocational | schools 58
guidance was held last year
y1 — funds spent by the university to organize open | roubles 10000
days this year
y2 — funds spent by the university to organize open | roubles 10000
days last year
y3 — funds spent by the university to organize the | roubles 5000
vocational guidance this year
y4 — funds spent by the university to organize the | roubles 5000
vocational guidance last year

x5 — the number of university references in the | references 3
media this year
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x6 — the number of university references in the media
this year

references

y5 — funds spent by the university on the promotion
of educational services for main enrolment numbers
(do not include the promation of additional education
services, etc.) this year

roubles

60000

y6 — funds spent by the university on the promotion of
educational services for main enrolment numbers (do
not include the promotion of additional education
services etc.) last year

roubles

40000

X7 — the number of students enrolled in a university
on state-budget form under the contract of
educational service this year

people

879

x8 — the number of students enrolled in a university
on state-budget form under the contract of
educational service last year

people

906

x9 — the number of original documents presented for
enrolment in the first wave the current year

pieces

545

x10 — the number of original documents presented for
enrolment in the first wave the last year

pieces

695

x11 - rate of the university among Russian
universities this year

pieces

389

x12 — rate of the university among Russian
universities last year

rate

387

x13 — rate of university in international ranking this
year

rate

2656

x14 — rate of university in international ranking last
year

rate

2656

Table 3

The value of performance indicators of the Vocational Guidance process

Significance criteria of the vocational guidance process are determined by experts in

the following values:

al — number of visitors of open days and funds spent for open days - 0,02

a2 — number of schools and funds spent for vocational guidance - 0,05

a3 — number of references in mass media and funds spent for promotional campaign

- 0,03

a4 — number of enrolled for state-budget form of education - 0,1

a5 — number of presented original documents - 0,09

a6 — rate in Russian ranking - 0,03

a7 —rate in international ranking - 0,02

Performance Indicator of the Vocational Guidance Process in 2018-2019 Fvs=0,14.
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The process performance assessment indicator is included in the first group - low
efficiency. This means that analysis and adjustment and redesign of the process is required.

The data are confirmed by the results of observation and analysis of the process "as
it is". Vocational guidance activities of the university are conducted in terms of the annual
mathematics competitions, additional training courses for a unified state exam. The major
of architecture is the most widely promote their direction with the aim of forming a
competitive contingent they founded the Children's Art School. Due to the fact that the
architects are studied in compliance with all requirements of the training quality, including
fundamental engineering knowledge, this university is the only where the level of competition
for the architectural direction is consistently high and allows to enrol both state- budget and
commercial places.

Despite the fact that engineering vacation schools are being created and organized
in schools with engineering classes, the indicators show that, in comparison with the
previous year, the number of students enrolled in the first wave significantly decreased while
increasing the number of state-budget places, which indicates a decrease of conscious
choosing of university for admission. If to compare the tuition fees of the most common
directions in 2018, their level has not changed much in 2019 but the number of applicants
on commercial form twice decreased current year. The average admission score decreased
by 10 points from 189 to 179 points in compassion with the previous year. Moreover, the
maximum performance of the admission score is typical for aforementioned architectural
direction.

One of the reasons can be insignificant recognition of the university in the regional
market of educational services, and low activity of promotion in mass media cause.
Vocational guidance campaign is not carried out through the presentation of the university
and its directions by the graduating departments, since the heads of departments call this
promotion channel ineffective.

Conclusion

The vocational guidance among students of secondary educational institutions and
their choice of major indicate the attainability of the figures "of the main indicative indicator
of the effectiveness of the business process”'* as Educational activity - employment in
accordance with the major. The graduates’ employment rate is provided by the university
development program. "As the results of the study showed, the insufficient recognition of
the university in the market of educational services in the region and the”*® lack of activity at
the stage of vocational guidance determines up to 50% of losses while investing budget
funds to training of future personnel in higher education. In the case of mistakes and weak
involvement in the profession at the stage of training, this negative trend intensifies, and
potential budget losses either increase or remain at the same level. If universities with
international recognition and high rate in various ranking do not need additional promotion
of their educational services (but they are highly involved in this process), then regional
universities while organizing Vocational Guidance should understand that this process is
one of the key to form high-quality contingent and university performance on many indicators

14 0. Olshanskiy, “Development of methods of improvement of business process management”,
Technological audit and production reserves (2018): 20-25.
15 N.A. Mikhalchenkova, Political Determinants of Public Policy in Higher Education: thesis (St.
Petersburg: St. Petersburg State University, 2017).
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of the “roadmap” (including the rate of deductions for poor performance and level of
employment). Modern technologies make it possible to monitor employment in accordance
with the direction of training, so the data currently provided by the Federal State Statistics
Service on employment will be significantly reduced if data on the direction of training and
the industry or profile of graduates are synchronized.

Summarizing, the following recommendations for improving the efficiency of the
Vocational Guidance process can be introduced, which are necessary to be taken into
account while redesigning the process “as it is”:

1) ensuring the involvement of employees of graduating departments into the
vocational guidance process;

2) increasing of PR department effectiveness, the activity of which provides
additional opportunities for high efficiency of the vocational guidance process by increasing
the recognition and popularity of the university in the educational services market in the
region;

3) to increase the functional role and responsibility of the admission committee for
vocational guidance work. Include it to the duties and functions by the labour agreement in
order to align the workload during the academic year. Currently, active work is carried out
only during the period of the admission campaign, that is, from mid-June to September.
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