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Nowadays, the quality of vocational education directly depends on such characteristics as readiness
for independent work, individualization of programs, self-improvement and self-development, the ability
to acquire knowledge and use them productively in professional activities. Thus, the individualization of
education plays an important role.

This article describes and analyzes the method of determining career guidance, known as the John
Holland test, presents a model of its work and justifies the results. Also, the previously implemented
recommendation system is mentioned and considered, which allows to form an individual educational
trajectory for students of IT specialties. This system uses a sub-module for determining career guidance,
which is implemented on the basis of the Dutch test. Accordingly, the use of the Dutch method in the work
of the recommendation system for the formation of an individual educational trajectory will provide a
more accurate and desirable result. Holland's test was also used to survey the graduating class to choose
an IT profession and showed unexpected results.

Key words: professional orientation; individual educational trajectory; holland code; intersection
of sets.

Introduction

Modern society dictates new requirements for man, in particular, the presence of new forms of
behavior, thinking or cooperation, as well as responsibility for their actions. The role of providing these
conditions is assumed by education, especially higher education, which can be considered the main driver of
social and economic progress, because the highest value, like the main capital is a person who is able to seek
and master new knowledge. This problem becomes especially necessary in the training of future teachers of
information technology disciplines due to the increased requirements for professional competence.

In Ukraine, the quality of professional training of future specialists in the IT industry is mainly focused
on the European dimension, where the defining characteristics are readiness for independent work,
individualization of programs, self-improvement and self-development, ability to acquire knowledge and use
them productively in professional activities. Thus, teachers of IT specialties face the task not only to form in
students a certain level of professional knowledge and skills, but also to develop in them the ability to solve
problems, to independence in educational work, teamwork, information retrieval, its processing and
application.

Analysis of recent research and publications.

The problem of individualization of the educational process is a widely discussed topic in recent years.
Various aspects of this process are considered in numerous studies, in particular, E. Alexandrova considered
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the individual educational trajectory as a way to realize the personal potential of students. In addition, this
concept refers to the program of formation and development of life, in particular personal, for a certain period
of time [1, p. 75].

Another researcher, |. Kankovsky, understands this concept as a movement chosen by a student in
accordance with an individual educational route to achieve a certain level of professional competence,
defined by the standard of education, in terms of personal responsibility and desire. At the same time, the
individual educational route can be presented in the form of an individual program of student professional
competence formation taking into account one's own interests, educational opportunities, psychological
characteristics, etc. [2, p. 63].

According to S. Kliminska, the individual pace and volume of educational work intensify the cognitive
activity of the student, improve his abstract and analytical activities, motivate active creative work. This
contributes not only to the implementation of individual educational trajectory, but also allows you to form
a professional personality of the future specialist [3].

Thus, we can conclude that the individual learning trajectory is a personal path of personal
development of the potential of the student. This path is formed taking into account the abilities, interests,
needs, motivation, capabilities and experience of the applicant, and is based on his chosen types, forms and
pace of education, educational programs, disciplines and their level of complexity, methods and teaching
aids. The individual educational trajectory is also determined through the individual curriculum.

Accordingly, the implementation of an individual educational trajectory requires a tool that will take
into account the personal characteristics of the applicant, his interests, needs or motivations, as well as
provide further advice on choosing a suitable educational institution.

Much research on learning trajectories has been conducted abroad. A large number of studies have
described that students’ decisions on how they construct their educational trajectories are deeply embedded
and subject to their context. This may refer to their environment, including their peers, family context,
context of growing up and neighbourhood. In addition, not only may individual experiences matter, but also
the organizational structures of the educational institution in which students are embedded (meso-level), or
further, the regional or national structure of the educational system (macro-level) [4].

Several studies encompassed some meso-theoretical concepts, i.e. how the organizational context of
the educational institutions influences how students proceed through individual education. For example,
Meggiolaro et al. [5] argued that larger educational institutions provide more and better services to students.
Thus, this is beneficial for students’ persistence. They also refer to the well-known finding that more
selective programmes and institutions also have higher persistence rates.

In addition to the organizational context of the educational institutions, the structure of the higher
educational system as well as that of the education system in general shape students’ trajectories. For
example, the openness of an educational system affects how large the share of a cohort is that can access
higher education. Fees and financial aid systems as well as the selectivity of higher education, alternative
routes and the existence of strong alternatives to higher education matter [4].

The aim of the paper is to analyze the functionality of Holland test and its implementation within the
recommendation system for the formation of an individual educational trajectory.

Problem overview

The best tool for constructing the individual educational trajectory is a recommendation system in
favor of entrants who dream of studying in the specialties of the IT industry. The project of this system
provides for the development of four modules that will perform all the necessary processes:

— Module for determining professional orientation;

— Module for finding an educational institution;

— Module for defining disciplines;

— Module for formation of individual educational trajectory.

All modules of the recommendation system and their interaction are shown in Fig. 1.



144 Y. Dubas, N. Kunanets

System interface

System
database

h 4

— Interaction with the database

Subsystem of formation
individual learming trajectory

—

] Trajectory selection [

|| Subsystem for finding an educational
institution

Subsystem for determining the list of
disciplines

A

Subsystem for determining the
professional orientation

A

Creation of a user profile

Fig. 1. Structural model of the recommendation system

The first module is not mandatory for the recommendation system, but will provide much more
accurate results, given the professional orientation of students. This is the module we will examine and
analyze.

In general, professional orientation is a measure aimed at establishing the abilities and capabilities of
the entrants in order to offer them to choose one of the most characteristic professions. At the same time,
professional orientation is understood as a scientific discipline that helps a person choose his future
profession, taking into account all his abilities, needs and desires [6].

Historically, professional orientation was considered from the standpoint of counseling the applicant
in professional self-determination for life.Subsequently, it turned out that such a technique does not give the
desired results. This was often due to the adherence to the advice and requirements of the career counselor
and different views, individual characteristics and skills of the applicant. It often happened that applicant
later had a reluctance to continue the profession, which was chosen in accordance with specific requirements.

Thus, the procedure of counseling support for career guidance has established its relevance not only
as a one-time action, but throughout the whole life.

In particular, the peculiarities of professional orientation were studied by the American psychologist
John Lewis Holland, which let him develop a model of career development, called Holland Occupational
Themes, commonly known as the Holland Codes.

Holland argued that people work best in a work environment that suits their preferences. People and
work environments can be selected for the best fit. Most people are a combination of two or three “areas of
Holland interest”. These two or three areas are considered Holland Code. [7]

Holland Codes — one of the most popular models today, used to determine professional orientation. Holland
argued that “the choice of a vocation is an expression of personality” [7]. Thus, there are six personality types in
the model and most people fit into these several categories. This model is shown in Fig. 2.

Holland initially described his six types as “motor, intellectual, aesthetic, supportive, persuasive, and
relevant”. He later developed and changed them to: “Realistic (performers), research (thinkers), artistic
(creators), social (assistants), enterprising (beliefs) and conventional (organizers)”.
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These personality types are shown in Fig. 3.

— Realistic (R): practical, physical, concrete, practical, machine and tool-oriented;

— Research (I): analytical, intellectual, scientific, research, thinker;

— Social (S): cooperation, support, assistance, education, training;

— Conventional (C): focus on details, organizing, stationery;

— Entrepreneurial (E): competitive environment, leadership, beliefs, status;

— Avrtistic (A): creative, original, independent, chaotic, inventive, media, graphics and text.

Based on Holland Codes, a test was created, which would determine a person's professional aptitude.
The test itself is named after the author (Holland test) and is as follows:

The participant is asked to choose one from each pair of professions. There are forty-two of these
pairs. The choice should not be made in terms of the best financial security, but as the most desirable, the
best. After selecting all professions and processing the data according to the key, the participant receives a
result indicating the extent to which it reveals one of the six personality types.

The key to the test is essentially based on sets representing each of
the six personality types and the participant himself. If the set of
participants (A) intersects the set of personality (B), the user’s Holland
Code is formed, which detects the predisposition of A to B and is denoted
by A N B. This connection is described in Fig. 4.

It is also worth noting that there may be several intersections, as the

tendency may be not only to one type of personality, but also to

others. Accordingly, the user’s Holland Code can be represented by

Fig. 4. The intersection of sets the abbreviations of individuals, RIASEC, so, the intersection of sets

is user’s Holland Code of research, artistic and social personality types will result in the
following Holland Code: IAS

The Holland test was implemented as a module for determining professional orientation in the
recommendation system for the formation of an individual educational trajectory. The algorithm of this test within
the recommendation system is shown in Fig. 5.
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Fig. 5. Algorithm of module operation for determination of professional orientation
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It consists of the following steps:

Step 1: The system offers the user to take a Holland test to determine their professional orientation.
The user can agree or refuse to take the test. The test is not required to form an individual educational
trajectory, but will provide more accurate results. In case of refusal, the system ignores the entire module to
determine professional orientation and continues to work according to the general algorithm of the program,
which is shown in Fig. 6 and Fig. 7.
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Fig. 6. Recommendation system algorithm

Step 2. If the user agrees to take the test, the system runs the Holland test, where the user is asked to
choose one profession from forty-two pairs.

Step 3. The user chooses the most desirable profession for each couple. The system records each user's
choice and enters this information into a database.

Step 4. As soon as the user completes the choice of professions, the system processes the data and
displays the result.



148 Y. Dubas, N. Kunanets

H System launching J—)[ User identification

ﬁ.ﬂ.uth orization request

[ Authorization ]

Identification successful

User input of data on the desired
specialty

— Testreques -

equest to search for an educational

LS insfitution
] v

Test for professional orientation

Search for an educational institution for the
relevant speciality

Educational institution iz not
suitable

Educational institution is
zuitable

Choice of educational institution

e mF List of recommended educational institutions and
Analysis of results ]—{ specialties

Fig. 7. Scheme of functioning of the recommendation system

Also, with the help of the Holland test, a survey was conducted among high school graduates. The
survey was conducted in order to identify the propensity for information technology disciplines. The results
of the survey are shown in Fig. 8.
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The results of the questionnaire let us conclude that despite the future plans of graduates and their
wishes, only about 10 % of those who were questioned received IC (Investigative and Conventional)
personality type, which means a tendency to information technology disciplines.

Thus, it confirmed that professional orientation may be an important factor in shaping an individual
educational trajectory.

Questionnaire of graduation class
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Fig. 8. Questionnaire of graduation class

Conclusions

The study showed that the module for determining professional orientation is an important element of
the recommendation system for the formation of individual educational trajectories of students of IT
specialties and requires further implementation. The Holland test, which was taken as a basis for the module,
is not absolute, but provides high efficiency along with ease of implementation. Due to the high number of
online tests that use the Holland Codes, it is advisable to use online technologies to implement both the
module and the recommendation system as a whole.
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Y Ham yac AKicTh npogeciiiHol 0cBiTH NPAMO 3a71€KUTh Bil TAKMX XapaKTEePHCTHK, SIK TOTOBHICTh
A0 caMocCTiiiHOI po0oTH, iHAuBiAyaJi3alisg nporpamM, CaMOBJAOCKOHAJIEHHS] TA CAMOPO3BUTOK, 31aTHICTh
3100yBaTH 3HAHHSI Ta NMPOAYKTHUBHO BHKOPUCTOBYBATH iX y mpodeciiiniii nisibHocTi. Tomy Ba/IuBy
poJb Binirpae inguBinyaJizaiis ocBiTu.

Y crarTi onrcaHo Ta NpoaHaJi30BaHO MeTO BU3HAYEeHHS nIpodeciiiHoi opieHTalil, BixoMuii ik Tect
Jxona XoJsu1anaa, HaBeleHO MoOJeJib HOro po6oTH Ta OOIPYHTOBAHO OTPUMAaHHS pe3yJbTaTiB. Takox
PO3IJISIHYTO NONEpPeHbO peasli3oBaHy pekoMeHAAaUiliHy cucTeMy, 10 Aa€ 3Mory ¢opMyBaTH iHAUBIRY-
aJbHY OCBITHIO TpaekTOpilo A3 cryaeHTiB IT-cnenianbHocTeil. Taka cucreMa BUKOPUCTOBY€E NIAMOAYJIb
BU3HAYeHHs npodeciiiHol opieHTawii, peanizoBaHuii Ha ocHOBI TecTy XoJuianaa. BignosinHo, Bukopuc-
TaHHA MeToay Xo/laHAa y po6oTi pexomeHaaniiiHoi cucremu MiIsi ¢GopMyBaHHSA iHIMBiZyaabHOI
OCBITHBOI TPAa€EKTOPIl AaCTh MOMKIUBICTH OTPUMATH TOUYHIIIMII Ta Oaxanuii pesyabTar. Teer Xonnanaa
TAKO0’K BUKOPHCTAHO JISl ONMTYBAaHHS Y4YHIB BUIIYyCKHOI0 KJacy Ha npeamer Budopy IT npodecii. Bin
NMOKA3aB HeOYiKyBaHi pe3y/bTaTH.

Kirouosi ciioBa: nmpodeciiina opieHTanis; iHIuBiAyanbHa OCBiTHS TpaekTopis; koa XoaaaHaa;
nepeTHH MHOKHH.



