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Model of professional self-determination
of schoolchildren in the IT-sphere

The article presents a model of professional self-determination of schoolchildren in the IT sphere, whichis a
system of organizing the preparation of students for professional choice, taking into account their abilities,
aptitudes and interests, as well as the economic situation in the country. The research methodology consisted
of methods of analysis and generalization of legal documents in the field of general secondary education, as
well as research works of domestic and foreign scientists in the field of student profiling and professional
self-determination of students. The results obtained in the process of testing this model make'it possible to
predict the possibility of its successful implementation in schools. All this will contribute to the purposeful
preparation of young people for the conscious choice of their future profession, which can be considered the
key to success in their subsequent work activities.

Keywords: profiling, IT-sphere, model of professional self-determination of schoolchildren, extracurricular
activities.

The particular complexity of the problem of professional'self-determination of schoolchildren in mod-
ern conditions is determined, on the one hand, by a combination of econemic, social and psychological prob-
lems, on the other hand, by the insufficient preparation of anindividual to exercise professional and personal
choice not only in the process of schooling, but throughout life.

Professional self-determination of an individual is interpreted from different perspectives: how to
design one’s life, which is based on the correlation of personally significant goals and methods of their
realization (K.A. Abulkhanova - Slavskaya, N.F. Geyzhan); as «Self-concept of an individual, reflecting
understanding, experiences and intentions, substantive actions of professional activity in specific social
conditions» (S.N. Chistyakova, A.L. Zhurkin), etc. [1]. Recently, there has been a tendency to unite var-
ious approaches to the definition of the'essence of professional self-determination, in which the situation
of choice is associated with the process of independent and conscious finding by a person of the mean-
ings of work performed, all life activities in specific conditions (E.A. Klimov, K.M. Levitan, K.K. Platonov,
N.S. Pryazhnikov, V.D. Semenov) [2].

In the scientific literature of recent years, professional self-determination is considered inseparable from
personal and life, since the principle of self-development is at the heart of both. Personal self-determination
as a psychological phenomenon-occurs on the border of older adolescence and younger adolescence, when
there is a transition from dependent childhood to independent adulthood (L.I. Bozhovich, I.S. Kon and oth-
ers). Psychologists and educators rightly point out that a specific neoplasm in senior school age is an orienta-
tion toward the future, the development of a personal and professional perspective. It was during this period
that the needarises. for the realization of one’s own «I», of one’s place in this world, the installation of a
teenager on personal self-determination.

N.F. Geyzhan, E.F. Zeer, N.S. Pryazhnikov, V.D. Semenov and others highlight such a necessary con-
dition for the successful preparation of students for professional self-determination, such as the personal po-
sition of teachers who carry out this training, the help of educational psychologists, value-orientation unity of
the pedagogical team and its readiness to assist students in their professional choice.

Professional responsibility of teachers, their task is to guide the development of students as future sub-
jects of professional work, and first of all, to carry out the pedagogical guidance of professional self-
determination of high school students [3].

However, studies of psychologists, sociologists, teachers show that «recently the contradictions be-
tween poorly expressed professional plans of young people and the lack of readiness of the school as a social
institution to provide the necessary assistance to students in choosing their future profession, as well as the
contradiction between significant uncertainties of students’ knowledge about principles, rational bases, rules
and conditions for solving problems of choosing a profession and achieving success in professional activities
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and the urgent need and the need to choose to define themselves» [4]. These contradictions emphasize the
need to determine the pedagogical conditions for preparing students for professional choice, taking into ac-
count their life experience and cultural, historical and economic situation in the country.

These contradictions have identified the problem of research: what are the pedagogical conditions for
the successful preparation of schoolchildren for professional self-determination in the IT sphere and further
socialization.

The purpose of this article is to describe the model of professional self-determination of schoolchil-
dren in the IT sphere, which is a system for organizing the preparation of students for professional choice,
taking into account their abilities, aptitudes and interests, as well as the economic situation in the country.

Testing of the proposed Model is carried out in the «School-lyceum number 1015 of Karaganda.

The research methodology consisted of methods of analysis and generalization of legal-documents in
the field of general secondary education, as well as research works of domestic and foreign scientists in the
field of student profiling and professional self-determination of students.

The model of professional self-determination of schoolchildren in the IT sphere is focused on advanc-
ing, continuous replenishment of the «baggage of knowledge», and most importantly, it takes into account
the demand for new professions in the labor market.

As the President of Kazakhstan N.A. Nazarbayev noted in his speech, «Already in secondary school it
is important to carry out professional diagnostics and orientation of children to the most popular specialties.
This will allow to build an individual learning path» [5].

For successful education and work, a person must possess a number of competencies, among which the
most important are information technology. In the modern world, possession of information technology is
put on a par with the ability to read and write.

Computer science is one of the fundamental branches of scientific knowledge, forming a system-
information approach to the analysis of the surrounding world. Recently, not only the general educational,
but also the vocational guidance importance of this school subject has significantly increased, since the
IT sector of the world economy is undergoing unprecedented development. In connection with this, the de-
mand for IT-specialists is growing. Some specialtiessin:the IT field, for example, a professional blogger, a
seo optimizer, headhunter, and others, were not known in the early 2000s, and now they have become popu-
lar and highly paid [6].

Moreover, as noted in the Atlas of New Professions, by 2020-30 years, the number of professions re-
quiring programming skills and, accordingly, system thinking, which is also formed as a result of learning
programming, will increase significantly. Obviously, it is necessary to form new personnel today, as poten-
tial IT-specialists are now studying in high school.

The model of professional self-determination of schoolchildren in the IT sphere is based on the profil-
ing of a coherent system of work that covers almost all participants in the educational process throughout all
educational levels, including various areas and forms of activity.

Profile education is.a means of differentiation and individualization of education, when due to changes
in the structure, content and organization of the educational process, students' inclinations and abilities are
more fully taken into account, conditions are created for the education of high school students in accordance
with their professional interests and intentions regarding continuing education [7].

The main «core» of the designed model of professional self-determination of schoolchildren in the IT-
sphere (Fig. 1) is the design technology, around this «core» there are 3 components: educational and cogni-
tive, personal-social, technological.

As part.of the educational component, the curriculum provides for the study of basic (according to the
SES of RK) and variable subjects (elective courses, elective courses), providing an in-depth level. This com-
ponent is implemented by subject teachers, school teachers of the lyceum.
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Figure 1. Model of professional self-determination of schoolchildren in the IT-sphere

The function of the personality-social component is to identify propensities, abilities, interests, as well
as to form the whole range of semantic and professional values among schoolchildren. It is carried out by
educational psychologists, social educators.

The technology component is aimed at obtaining special knowledge using «professional samples» both
within the school (professional workshops, laboratories, etc.), as well as at enterprises and organizations that
are social partners of the school. Itis implemented by subject teachers, technology teachers.

For the formation of students' competences in the field of information technologies, we identified the
following most significant methods: visualization, play and creative activity, stimulation and motivation,
formation of information competence, practical, heuristic (partially exploratory), project method, methods of
self-control of educational activities, use of multimedia presentations, interactive teaching methods.

At different stages of'the study of the subject «Informatics» provides for the implementation of students
of individual creative work, which allows to solve the problems of deeper development of the material under
study and the development of creative abilities.

At the initial acquaintance with the subject, many computer science concepts are introduced at a de-
scriptive or intuitive level. Therefore, the program has a concentric design, i.e., it contains a multiple refer-
ence to the same material at different levels of training, complication and expansion of its content.

An important resource for the successful profiling of schoolchildren is the extra-curricular work provid-
ed for by the standard, which is defined as the activity-based organization of classes based on the variable
component of the basic educational (educational) plan. Within the framework of extracurricular activities,
circles of interest are organized: 3D modeling, acromodelling, unmanned control, robotics, IT technologies.
This creates additional conditions for the development of the identity of the student in a variety of develop-
ing environments. In the process of performing practical and design and research work, when creating com-
puter 3D models, students master engineering and computer programs used in enterprises, which, firstly,
forms the skills of working with three-dimensional models, and, secondly, helps self-determination of stu-
dents in choosing further learning paths. Training is focused on the development of technical and creative
abilities, the formation of logical thinking, the ability to analyze and design.
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In addition to the formation of skills in a particular area of study in circles, it is possible to study tech-
nical subjects in-depth: physics, mathematics, and computer science. Groups of several steps work in circles.
Starting from 7 to 8 years of age and gradually increasing their level to the upper classes, schoolchildren can
participate in scientific exhibitions and conferences, demonstrating the projects developed. Being engaged in
a circle, each child can make his own discovery: invent something useful, new and creative, invent and
demonstrate, explain and prove.

Aeromodelling is another technical area of circle activities that implements digitalization of education.
The design of aircraft - the process of knowledge of many areas of science: acrodynamics, mechanics, mate-
rials science, electronics. The work on the construction of aircraft allows students in the form of a cognitive
game to generate ideas and develop the skills necessary in later life. Here, not only the development of inde-
pendent technical creativity, but also teamwork is important.

An integral part of the class is the study, step-by-step execution of instructions, during which students
build models of gliders and airplanes. Simplicity, combined with the wide design capabilities of aircraft,
allow pupils to see at the end of the lesson a model made by their own hands that solves.the task set
by them.

As part of extracurricular activities, work is also organized in groups of different age groups, which in-
cludes students in grades 5-11. At such classes, exchange of experience between the participants of groups
on a pre-selected topic. Topics are determined by teachers of informatics on topical‘issues or offered by the
students themselves. Subjects of classes were as follows: «Creating 3D.images», «Working with files in the
Turbo Pascal environmenty, «Satellite communications», «Using Java spritesswhen creating Web pages»,
«Working in MS PowerPoint», etc. At the same time plays the role of an observer or spotter.

At all stages, the student is accompanied by a teacher-psychologist (the second component of the pro-
posed model). Conducted: the diagnosis of aptitudes and typological features of students, according to the
results of the diagnosis, the design of an individual educational route, psychological consultations.

The technological component creates optimal conditions for the professional self-determination of stu-
dents. «Professional» samples are provided in the framework of cooperation and networking of the school-
lyceum with school technical laboratories, with higher-and vocational schools, enterprises, business, etc. The
project «Two weeks at the parent’s enterprise» has proven itself well. One of the objectives of such a part-
nership is to familiarize students with how science is used in production, for example, how production tech-
nology is improved through robotization or working with. CNC machines and others. Students in educational
practices master the techniques of solving creative problems, modeling, designing, prototepping and pro-
gramming, mastering experience in projects.

In order to assess the development of IT competencies and expand the possibility of acquiring new pro-
fessions among students in the 8th grade, the ICT competition «Virtuosos at the computer» was held. Tasks
for assessing the level of development of IT competencies were developed in the format of an international
study ICILS.

Informatics teachers and specialists of FAO NTSP «Orleu» IPK PR in the Karaganda region compiled
test tasks for IT competence levels: knowledge of standard e-mail practice (specifying recipients and sender,
using the «Copiesy); knowledge and application of basic navigation skills (introduction of the URL into the
address bar, correct introduction and launch of a search), creation of a poster, video presentation, clip, video,
flyer. The Olympiad tasks in each module were built around a single theme - the students' professional self-
determination using the information resource «Atlas of Professions» developed by the Moscow School
of Management Skolkovo.

For each class and for all selected IT competencies (graphical, user, and information and communica-
tion), the indicators of formation were determined incrementally, in accordance with the steps of learning.

Pupils of the 8th grades, already the second year participating in the approbation of the model of profes-
sional self-determination of schoolchildren in the IT sphere, were used as the basis for the study. Number
of participants 192 people, 8 classes.

Students were offered 5 tasks. For each correctly performed task, 10 points were awarded. The maxi-
mum number of points is 50. The recommended time is 90 minutes. As a result of protocol processing, it was
established that in all classes the average score was higher than the average. The minimum average score
is 21, the maximum is 48. The average scores of students for the results of participation in the competition
are shown in the diagram (Fig. 2).
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Figure 2. The results of the formation of IT-competences on the Olympiad tasks (average mark)

Disclosure of potential opportunities, the study of in-depth subjects and practice-oriented activities with
network partners have allowed students of the school-lyceum to achieve the following results:

—in the project «Engineers of the Future»: in 2017, following the results of the regional competition of
engineering and computer three-dimensional modeling, they were awarded a Diploma and a Diploma of 3rd
degree in the nomination «Tehnikalyq Oryndauy;

— in the regional competition in robotics awarded the Diploma of III degree;

— in the competition of technical creativity - Diploma «I-Roboty;

—in 2018 became winners of the International Engineering 3D Modeling Competitions in St. Peters-
burg, at the IV International Festival in Robotics;

—in the competition on programming and innovative technologies in the city of Karaganda won Diplo-
mas of the 2nd and 3rd degree.

As a result of the experimental work, students-learned to understand the importance of information
technology in society and their own lives. Pupils have developed a need for a new type of social awareness
of studies and the world, a subjective attitude to the study of computer and information technologies, the
ability to use ZUN in the field of informatics and ICT not only in the classroom, but also in life situations, in
practical activities, which testifies to their competencies.

Interpretation of the results allows‘us to conclude that the early start of the formation of IT competen-
cies ensures higher achievements of'students, since the development of IT competencies at the level above
the average is a factor in the success of training in this field. This in turn contributes to the formation of pro-
fessional intentions, professional self-determination and the training of older students.

Conclusion

This paper is devoted to the‘actual problem of the formation of professional self-determination of high
school students in the IT sector. The Model of professional self-determination of schoolchildren in IT-sphere
is presented, the feature of which is the interrelation of 3 components: educational and cognitive, personal-
social and technological.

The results obtained in the process of testing this model make it possible to predict the possibility of its
successful implementation in schools. The use of the proposed model will provide the necessary conditions
for the high quality of education through the use in the educational process of new educational approaches,
information and communication technologies. All this will contribute to the purposeful preparation of young
people for the conscious choice of their future profession, which can be considered the key to success in their
subsequent work activities.

The direction of further research we see in the search for methods to assess the effectiveness of this
model.
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K.A. Taxenona, A.C. Kynycos, P.K. Ka3zraes, I'.K. H6parumosa

IT-cananarsl OKyIbLIAPABIH KICiOM 63iH-031 AHBIKTay MO

Maxkanana 1T-canaga okymbuiapasl kocibu OeitinaeyaiH Mozeni ycbiHbUIFaH. OHai YT OKYHIBUIAP IbIH
Koci0M MaMaHJBIK TaHJaylda OJapiblH KalijeTi, KbI3BIFYIIBUIBIFBI JXKOHE OCHIMIUITIH/ JKOHE emiMi3ziH
IKOHOMMKAJIBIK axyaJlbl €CelKe ana OTHIPHIN JalbIHIay YHBIMIACTHIPY Kyiecl Oonbin Tabbuiabl. 3epTrey
o/licHaMachl peTiH/e >KalIbl opTa OUIIM calachIHIAFbl HOPMATHBTIK-KYKBIKTHIK KY)KaTTapAbl Tajjay MeH
JKylleney opmicTepi jKoHe OKYNIBIIAPJBIH KociOu ©3iH-e31 OelfiHaey oHe OTAaHIBIK FAIBIMAAPIBIH FHUIBIMH-
3epTTey KYMbICTapbl Kypaiinsl. KomkeTkisinireH HOTWKelep aTanfaH YITiHIH MEKTeNnTeple COTTi Ky3ere
acelpy/ipl  OoipkayFa MyMKiHOiriH Oomkayra Heri3 Oepenmi. OcbutapasiH 09pi kactapabl  Oosnarmak
MaMaHJbIKTBI CaHajbl TYpAE TaHJayFa MyMKIHAIK Oeperi, SsSFHH OMapAbl eHOCK ic-opeKeTiHae TabbICKa JKeTy
KeMiJi peTiHae ecenrteyre 6onasl.

Kinm co30ep: Getiinney, [T-cana, OKyIIbLiapabiH K9CiON ©3iH-631 aHBIKTAY MOJIEN, CabaKTaH ThHIC iC-OpeKeT.

K.A. Taxxenona, A.C. Kynycos, P.K. Kasraes, I' K. U6parumoBa

Mogaesns npogeccuoHaILHOIO caMoonpeAeIeHus KOJIbHUKOB B IT-cdepe

B crartbe npezcraBiieHa MoJeb NPodECCHOHAIBHOTO caMoompeieneHus mKkonbHukoB B IT-cdepe, koTopas
IpeJcTaBIseT co00M cucTeMy OpraHM3aluy MOATOTOBKH y4alMXcsl K MpodeccuoHaabHOMY BBIOOPY € yde-
TOM HX CHOCOOHOCTEH, CKIIOHHOCTEH M MHTEPECOB, a TAaK)Ke SKOHOMUYECKOW CUTyalluH B cTpaHe. MeTomoiio-
THIO MCCJIEI0BaHMs COCTaBUIIM METOABI aHANIM3a 1 0000IeH)s HOPMAaTUBHO-TIPaBOBLIX JIOKYMEHTOB B cepe
o01ero cpefHero o0pa3oBaHus, a TAKKE HayJIHO-HCCIEI0BATEILCKAX PA0OT OTEYECTBEHHBIX U 3apyOeiKHBIX
YUYCHBIX B 00JaCTU NPOQMIN3AMHN OO0yUeHUS M NMPOQEeCCHOHAIBHOIO caMoomnpeneneHus yqamuxcs. ITomy-
YeHHbIEe B MpoIecce alpoOalyy JAHHOW MOJENIH Pe3yIbTaThl ITO3BOJITIOT IPOrHO3UPOBATh BOSMOXKHOCTE €€
YCHELIHON pealn3alyy B mKojax. Bee 3To OyzneT crocoO6cTBOBATH IieNE€HANPABICHHOH TOArOTOBKE MOJIOE-
KU K CO3HATEJIBHOMY BbIOOPY Oyayiied mpoeccuH, 4TO MOXKHO CHUMTATh 3aJIOrOM YCIELIHOCTH B IIOCIIe-
JYIOILEN TPYIOBON AEATENBHOCTH.

Knouessie crnosa: npodunmzanus, IT-chepa, Moaens npohecCHOHAIBHOTO CaMOOTIPEASICHHS IKOJIbHHUKOB,
BHEYPOUYHAs JICSTEIbHOCTD.
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