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Conditions for training future computer science teachers
based on a systems approach

In the article the issues of training future teachers of computer science at the Buketov Karaganda University
were considered. The requirements for Hard-skills, Soft-skills of future teachers of computer science as spe-
cialists who own modern pedagogical and information technologies in accordance with the requirements of
innovative socially-oriented development of Kazakhstan were highlighted. The content of educational pro-
grams, the catalogue of elective bachelor's degree courses “6B01505-Computer Science”, “6B01506-
Computer Science, ICT and Robotics” developed on the basis of a system and competency-based approaches
in collaboration with employers were analysed. The purposeful work on preparing future informatics teachers
for professional activities, owning digital technologies was described, which contributes to their active life
and professional adaptation, further personal and professional self-realization. Some aspects of the introduc-
tion of innovative approaches to the training of teaching staff were highlighted with an emphasis on improv-
ing the education content, the formation of a high level of information culture among future informatics
teachers. The authors concluded that the logic of the disciplines’ sequence studied, the optimization of the
content of educational programs in collaboration with teachers of schools, will lead to the formation of pro-
fessional Hard-skills and personal Soft-skills competencies of future computer science teachers.

Keywords: training of future teachers of computer science, system approach, Hard-skills, Soft-skills of infor-
matics teachers, educational program.

Introduction

The training of highly qualified teachers, competitively capable scientific and pedagogical personnel in
demand in the labour market with systematized knowledge in the field of pedagogical science, key and spe-
cial competencies aimed at developing a high level of professionalism, social and civic responsibility, social
and personal values in the context of scientific thinking and worldview is one of the primary tasks in the field
of education.

In the Message of the Head of State Kassym-Jomart Tokayev to the people of Kazakhstan “Kazakhstan
in a new reality: time for action”, it is noted that it is necessary to receive a quality education regardless of
the place of residence and the language of instruction; to develop systematic measures to ensure equality of
opportunities for children; to create a single online educational platform with a set of all functions necessary
for a full-fledged educational process in the organization of distance learning (Tokayev, 2020) [1].

The 21st century's beginning is associated by many scientists with the advent of the era of innovation,
with radical transformations in the field of education, changing our ideas about its role in modern society.
Modernization of Kazakhstan's education involves the implementation of such an educational policy that
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contributes to the development of a modern system of continuing professional education, improving the qual-
ity of education and ensuring its accessibility, increasing the investment attractiveness of the education sec-
tor. The implementation of these tasks will ensure the country's full-fledged entry into the digital society,
will serve to strengthen Kazakhstan's position in the global world.

The systematic approach in education as one of the important directions of modern pedagogy is consid-
ered by such authors as Trushnikova T.G., Burova I.V. [2, 3] Putivtseva N.P. speaks about the application of
a systematic approach in the context of competence and automation [4]. About the organization of education
at a university with the use of ICT and consistency, the authors Becirovi¢ S., Simak R.S., Levkin G.G.,
Vitsinets T.V. are interesting. [5, 6, 7].

The education system should become a platform on which future economic, political and socio-cultural
prosperity will be based. The improvement of the education system plays an important role in achieving this
goal. In turn, the improvement of the education system is impossible without its provision with highly quali-
fied personnel.

The main purpose of the training of teaching staff can be defined as the training of a qualified specialist
of the appropriate level and profile, competent, competitive, responsible, proficient in modern pedagogical
and information technologies, capable of continuous professional growth, social and professional mobility.

In recent years, in industrially developed countries, including Kazakhstan, there has been a significant
transformation of views on the role and place of the future specialist in an innovatively developing society.
Today we need a fundamentally new type of specialist who has professional and social mobility, has in-depth
knowledge of a number of related professions, is capable of self-development and self-determination and is
ready to work with various forms of work organization.

Materials and methods

In modern realities, it is impossible to work without knowledge and skills in the field of IT technolo-
gies. At the level of higher education, the priority areas of modernization are improving the quality of train-
ing of future specialists, providing new areas of training, innovative development, integration with intensive
research activities, close connection of university research with the needs of society based on the improve-
ment of educational and information technologies.

The need to train specialists of a new formation means that they have broad fundamental knowledge,
initiative, adaptability to the requirements of the labour market, and the ability to work in a team. Changing
the technology of organizing the educational process, subordinating it to the interests of students, creating
competition between teachers, improving and applying various forms and methods of teaching is provided as
measures to improve the quality of educational services provided.

All this should be applied in the form of a system. In our work, we considered and used the university 's
specialty programs “6B01505-Computer Science”, “6B01506-Computer Science, ICT and Robotics”. When
writing the article, such methods of scientific research were used as: observation, information collection,
processing of scientific literature, secondary data analysis based on the information received.

Results and discussion

In Karaganda Buketov University, educational programs “6B01505-Computer Science”, “6B01506-
Computer Science, ICT and Robotics” are being implemented to improve the professional training of future
computer science teachers, taking into account the mission of the university and the faculty related to the
training of professionals in the field of education for the development of human capital.

The purpose of educational programs is to prepare a future teacher with pedagogical, fundamental and
applied knowledge in the field of computer science, skills to carry out scientific and pedagogical activities in
the conditions of updated content of education.

The systemic nature of the ongoing transformations requires a fairly accurate definition of the educa-
tional results of the organizations of higher pedagogical education, both at the level of general requirements
for the professional competence of the graduate and at the level of specialization requirements (Gorbunova,
2019: 56) [8].

The requirements for a graduate of the system of higher professional pedagogical education based on a
systems approach can be specified as the results of professional pedagogical education — Hard and Soft
skills.
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The sphere of professional activity of the bachelor «6B01505-Computer Science», «6B01506-Computer
Science, ICT and robotics» are educational institutions (schools, pedagogical colleges, institutes of advanced
training and retraining of teaching staff, departments of education).

The objects of professional activity of graduates are: educational institutions of state and non-state fi-
nancing, preschool educational organizations, schools, lyceums, gymnasiums, colleges, educational institu-
tions of technical and vocational education.

The types of professional activities of graduates are shown in Figure 1.
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Figure 1. Types of professional activity of future computer science teacher

A future computer science teacher should have the following labour functions:

- training — broadcasts educational information, teaches to acquire knowledge independently, con-
structs training sessions taking into account the linguistic needs and requests of students, uses new learning
technologies, including ICT, etc.;

- raising — introduces students to the social values, observes pedagogical tact, the rules of pedagogical
ethics, shows respect for the personality of students, builds the educational process, taking into account na-
tional priorities of Kazakhstan, etc.;

- methodical — provides methodological support of the educational process, plans to increase their
gualifications, defines the methods and techniques of pedagogical activities, develops teaching materials in
accordance with the desired goals of the sessions, etc.;

- research — studies the level of assimilation of educational content by students, explores the educa-
tional environment, uses the results of diagnostics of individual characteristics of students;

- socio-communicative — interacts with the professional community and with all interested parties of
education, initiates innovative ideas that unite education stakeholders, etc.

As a result of training, future bachelors of education develop key Soft skills and Hard skills competen-
cies presented in Table 1.

Table 1
Results of training of a graduate of the EP “6B01505 — Computer Science”,
“6B01506-Computer Science, ICT and robotics”
Type of compe- Learning result
tencies
1 2
Soft skills Applies knowledge about society as an integral system and a person, the role of spiritual processes in mod-

ern society, the legal interests of the parties in the protection of the rights of individuals and legal entities,
economic and social conditions of entrepreneurial activity, the impact of harmful and dangerous factors on
humans and the natural environment.

Demonstrates his own civil position on the priorities of competitiveness, pragmatism, mutual understand-
ing, tolerance and democratic values of modern society; collects and interprets information to form judg-
ments taking into account social, ethical and scientific considerations; applies self-learning skills in profes-
sional activities.
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Continuation of Table 1

1 2
Hard skills Carries out work on the management of the pedagogical process, on the protection of the health of school-
children and the creation of optimal conditions for the upbringing of a comprehensively developed
Professional ped- |younger generation.
agogical compe- |Plans and develops computer science training sessions in accordance with the requirements of curricula,
tencies regulatory documents, taking into account the individual and special educational needs of students; organ-
izes and manages the research activities of students; applies academic writing skills; owns scientific re-
search methods in professional activities.
Understands the functional features of oral and written professionally-oriented texts in English, knows the
technique of professionally-oriented translation and academic writing.
Uses CLIL technology, methods of Criterion referenced assessment (CRA) in teaching computer science
in the conditions of updated content of secondary education.
He is proficient in digital, distance learning and innovative technologies for teaching computer science in
general education institutions, including in English.
Hard skills Solves practice-oriented, Olympiad problems in computer science using applied programs; applies knowl-
edge and understanding of complex dependencies (relationships) between facts and phenomena in com-
Professional ICT |puter science.
Competencies  |Owns technologies for designing and programming robot models in various development environments.
Skills in the methods of choosing algorithms and solving applied problems using modern programming
technologies.
Applies methods of designing and developing databases of information systems.
He is proficient in the technologies of designing, constructing and programming robot models in various
development environments
Analyses the components of the architecture of computing systems and networks, designs and configures
computer networks using communication equipment.
Uses technologies for developing Web applications, computer graphics, video and audio information using
specialized software.
Applies methods of multimedia processing, encoding and information protection in various ways.

The EP is developed taking into account the goals and objectives of the E.A. Buketov KarU, the mis-
sion of the university and the faculty. The EP is regularly updated taking into account changes in the educa-
tion system of the Republic of Kazakhstan and the requirements of the labour market and is coordinated with
employers (educational institutions) that participate in determining the list of elective disciplines of the pro-
gram. For example, elective courses have been developed and implemented, presented in Table 2.

Table 2
Elective courses introduced in the EP “6B01505 — Computer Science”,
“6B01506-Computer Science, ICT and robotics” at the suggestion of employers
Ne | Academic years Name of disciplines

1 2014-2015 Programming in C, C++, C#, Computer technologies of three-dimensional graphics and
animation.

2 2015-2016 Creation of electronic educational resources, Specialized computer science courses, etc.

3 2016-2017 Promising technologies and languages of application development, Technologies of project
work using ICT, Innovative technologies in the organization of the educational process at
school, etc.

4 2017-2018 Educational robotics, Mobile Application development.

5 2018-2019 Fundamentals of teaching computer science within the updated educational content, Prac-
tices of pedagogical techniques in English, Project work in educational institutions.

6 2019-2020 Programming of robotic systems, English for specific purposes, Basics of CLIL-technology,
Methods of organizing students' research activities.

7 2020-2021 Distance learning platforms and services, Organization of distance learning in the school
education system.

The catalogue of elective disciplines is formed and regularly reviewed taking into account the opinions
and wishes of employers, which are reflected and approved bilaterally in the list of disciplines coordination.
So, in various academic years, employers represented by KSU ShL No. 66, Secondary School No. 16,
Nazarbayev Intellectual School, KPTK No. 9, “Educational Consortium in Balkhash” LLP, Boarding School
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“Information Technologies” offered the above elective courses, which were included in the CED EP
“6B01505-Computer Science”, “6B01506-Computer Science, ICT and Robotics”.

Together with the school administration, work plans with branches were drawn up and approved, a sci-
entific contract was concluded to conduct research, in November 2016, robotics classrooms were opened in
schools No. 16 and No. 66 in Karaganda. As part of the work of the branches, master classes, training
courses in robotics, programming are jointly held, classes are held on the basis of the branches.

The content of the educational programs “6B01505-Computer Science”, “6B01506-Computer Science,
ICT and robotics” is formed on the basis of modular design, competence approach and consideration of the
results of mastering modules and the entire modular program in credits of the Republic of Kazakhstan and
ECTS.

The purpose goal of each module is to form clearly defined competencies that the student will receive
after mastering the module, shown in Figure 2.

Ideological
foundations of Socio-political Information and
modernization of knowledge communication

public consciousness

ledament_a Is of Educational e Information
pedagogical . Algorithmic Technol
it technologies echnology
framing =
Robotics _ _ _ _ ]
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Figure 2. EP modules “6B01505 — Computer Science”, “6B01506-Computer Science, ICT and robotics”

For example, studying the disciplines of the modules “Fundamentals of Pedagogical Training” and
“Educational Technologies” contributes to mastering the methods and techniques of conducting computer
science lessons in the context of the updated content of education, including in English. The study of the dis-
ciplines of the modules “Algorithmic” and “Information Technology” allows you to master modern methods
of solving problems of ;applied computer science using optimal algorithms, use various programming lan-
guages and technologies, apply ICT in pedagogical professional activity [9].

In connection with the transition to modular structuring, educational programs are regularly updated not
only structurally, but also in content, while the requirements of the labour market and employers are taken
into account when developing elective courses and developing the content of professional practice programs.

Didactic training is an integral part of the process of their professional and pedagogical formation, and
nevertheless, university graduates experience significant difficulties in organizing the educational process,
reveal insufficient level of didactic skills in the use of modern information learning tools.

When preparing future teachers of computer science, the following didactic resources are used in the
educational process: textbooks, guidelines, lecture notes, educational and methodological complex and other
didactic materials, handouts, Internet services and platforms.

The University regularly evaluates and refines the SP with the participation of students, staff and other
stakeholders based on the systematic collection, analysis and management of information in order to ensure
their relevance. For example, in the course of a sociological survey, students made their proposals: to include
elective disciplines related to the study of robotics in the curricula, to organize seminars and trainings on
topical issues of robotics. With this in mind, the elective disciplines “Robotics in Education”, “Educational
and Sports Robotics” are included in the EP.
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The EP provides for various types of educational activities of students. Contact classes include lectures,
seminars and consultations. With the introduction of credit technology of training, classroom consultations
have entered into practice, conducted as part of the independent work of students under the guidance of a
teacher according to a schedule, the forms of organization vary from traditional to interactive. The main
types of extracurricular activities are working in the library fund, with Internet resources, with media library
materials. Extracurricular work of students is regulated by the curricula and the curriculum. Individual work
of students is actively practiced as part of the preparation of term papers and diploma work.

The credit technology of training is carried out on the basis of the choice and independent planning by
students of the sequence of studying disciplines using credit as a unified unit for measurement of the volume
of student's and teacher's academic work. The interests of students, taking into account individual abilities
and capabilities are fundamental in ensuring the educational process. In the course of mastering the EP, stu-
dents independently determine an individual learning trajectory. In this regard, there is a practice at the end
of each academic year to choose a learning trajectory, elective disciplines and teachers for the:next academic
year. When choosing, the student is guided by the catalogue of elective disciplines, the recommendations of
the adviser. Based on the students' choice of disciplines and teachers, individual student curricula are formed,
which are approved by the Dean of the faculty and stored in the Registrar's Office and-at the student. In addi-
tion, the student has the opportunity to choose the topics of term papers and theses, scientific supervisor. For
the formation of the Student's individual curriculum, the department has appointed advisors designed to help
students choose the direction of study. The choice of disciplines is carried out with the obligatory considera-
tion of the logical sequence of their study. A student cannot be registered for a discipline if in the previous
semester he did not master the prerequisites necessary for its study.

When evaluating educational results, taking into account the formation of students' ability to successful
socialization, skills of self-presentation, introspection, self-assessment, a.competence approach is used.

Student-centered learning requires the introduction of elements of an active learning environment into
the educational process. Teachers create elements of the learning environment: electronic textbooks, lectures,
presentation materials, computer training systems, which provides quick access to educational information
and allows you to dynamically update the content of the discipline being studied. In the educational process,
teachers actively use interactive whiteboards of various types: Interwrite WorkSpace, WhiteBoard, Ac-
tiveStudio Board.

Teachers of the department introduce innovative approaches to the training of teaching staff with an
emphasis on improving the content of teacher education, the formation of an information culture. Teachers
use a variety of technologies when conducting training sessions, thereby future teachers get a good learning
experience with digital technologies. So, in the educational process, multimedia, SMART learning technolo-
gies, robotics, case study technologies are used; audio and video materials, Internet resources.

Future teachers learn how to develop multimedia materials using iSping, Prezzy, Powtoon, etc. pack-
ages, create video lessons, for example, in the CamStudio program, develop test tasks using iSpring Quiz-
Maker packages and services; Quizlet, Learningapps, Padlet, Kahoot, etc. The methods of individual and
group project work are actively used when students perform independent work. In addition, to identify the
level of formed learning outcomes in the classroom, various methods are used: work in small groups to solve
situational problems, the creation of didactic materials on the topics of the informatics course; implementa-
tion of projects in the field of informatics and programming.

Currently, one of the necessary conditions put forward by society in the process of digitalization is
online learning, which is especially relevant in the context of the Covid-19 pandemic. Future computer sci-
ence teachers should be able to organize distance learning, know the features and disadvantages of online
learning amaong schoolchildren. Online learning has quite a lot of advantages: independent study for a certain
time, improving the quality of training using modern tools, including video and audio materials for all types
of classes, electronic materials, online testing, electronic mailing, teacher consultations via e-mail, training
through case technologies, saving time due to the lack of need to go to the place of study, the possibility of
simultaneous training of a large number of students. But there are some disadvantages of education, the re-
striction of personal communication, the lack of a student environment [10]. However, despite the disadvan-
tages, online learning is a trend of the present time and one of the most popular ways to get an education.

Therefore, future teachers of computer science should be fluent in digital tools, Internet services for ef-
fective professional work, which is fully provided by the educational programs “6B01505-Computer Sci-
ence”, “6B01506-Computer Science, ICT and Robotics”. Students consolidate the acquired skills during
pedagogical practices in schools.
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Conclusions

Thus, the requirements of the modern school and the system of training future teachers of informatics
objectively impose increased requirements on the professional and personal competencies of future teachers.
This requires the university to revise the forms of interaction with stakeholders, reorganize the educational
and methodological work of the departments; shifting focus towards student-centered, online and digital
learning.

Digital technologies help us to create more accessible, convenient and effective education systems, and
this is one of the factors changing the educational environment. A systems approach helps to analyse and
solve complex problems, understand interactions in complex systems and improve processes and solutions in
this environment.
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KociOM ©3iH-031 Ky3ere acblpyblHa BIKIAN ereni. [lemarorukansik OimiM Oepy Ma3MyHBIH KeTULAipyre,
Oomarrak HHGOpPMaTHKa MyFaIiIMAEPIHAE aKMapaTThIK MOJICHUETTIH XKOFaphl ACHTeiliH KaJablITacThIpyFa Oaca
Hasap ayjapa OTBIPBIN, MEAaror KaapiapAbl JAaspiayFa HHHOBALMSUIBIK TOCUIACpAl CHII3YAIH KelOip
aCIIeKTiIepl aTam eTULIi. ABTOpJIAp OKBITBUIATHIH TIOHACP TI30CTIHIH KAJNBINTACKAH JIOTHKACHI, MEKTEIl
MyFalimMJIepiMeH THIFBI3 BIHTBIMAKTACTHIKTa OiMiM Oepy OarmapiamMaiapbIHBIH Ma3MYHBIH OHTaHIaHIBIPY
Gonamak uHpopMarika MyramiMzaepinig kociom Hard-skills »xome xeke Soft-skills xyseiperrepin
KQJIBIITACTHIpYFa oKeJle i JeTeH KOPBITHIHIbI KacaraH.

Kinm ce30ep. 6onamak nHGpoOpMaTHKa MyFaTiMIEpAl Aaspiiay, )KYHelik Toc1, HHpopMaTuka MyFaliMIepiHiH
Hard-skills, Soft-skills, 6iiim 6epy Garmapiaamachl.

J.A. Kasumosa, K.JI. [Tonynan, P.I1. byx, E.A. Cnupuna, I'.O. Taxurynosa

YcaoBusi 1OArOTOBKH OYAyIUHMX YYUTe e HH(POPMATHKH HA OCHOBE
CHCTEMHOI'0 IOAX0/1a

B crarbe paccMoTpeHbI 0a30BBIE BOIPOCH! ITOJTOTOBKU Oyaymux yuntenedl mHpopMaTtuku B Kaparanmus-
CKOM YHHUBepcuTeTe UMeHH akaaemuka E.A. Bykerosa. Beinenenst Tpe6oBanust k Hard-skills, Soft-skills 6y-
IYIUX y4uTened MHPOPMATUKK KaK CIIEIHANNCTOB, BJIAJICIONINX COBPEMEHHBIMU NEJarOrH4ecKUMH U WH-
(OpMaIMOHHBIMI TEXHOJOTHSIMA B COOTBETCTBHM C TpPeOOBAaHMSIMU HHHOBALHOHHOTO COLMATBHO-
opHeHTHpoBaHHOTO pa3BuTHA Pecrybmmkn Kasaxcran. IIpoanann3upoBaHbsl cojaepikaHue 00pa3oBaTeNbHBIX
[pOrpaMM, KaTauora JJIeKTHBHBIX TUCILHMIUIMH OakanaBpoB obOpasoBarenbHbIx mporpamm 6B01505 — «UH-
tdhopmarukay, 6B01506 — «Mudpopmaruka, UKT u pobororexHukay, pa3padoTaHHBIX Ha OCHOBE CHCTEMHOTO
U KOMIIETEHTHOCTHOTO IIOJXO0Ja TPH TECHOM B3aMMOJSHCTBHU ¢ paboTomarenmsivMu. OmucaHa IieJeHarpas-
JIeHHas1 paboTa 1Mo MOATOTOBKE OyAymuX yduTenaeld HHPOPMATUKH K MPO(EeCCHOHANEHOM NesTeIbHOCTH, Blla-
JEIOMUX NU(GPOBBIMH TEXHOJIOTHSIMH, YTO CIOCOOCTBYeT WX AKTUBHOW JKH3HEHHOW M NpodeccnoHaIbHOMN
aJlanTaliy, JaTbHEUIIeH JTUYHOCTHOW M MPO(eCCHOHANBHOU caMOopeatn3aii. BhImeeHbl HEKOTOPBIE ac-
MEeKTHl BHEAPEHHS MHHOBAIMOHHBIX MOAXOAOB B IOATOTOBKY II€ArOTMYECKUX KaApOB C YHOPOM Ha COBEp-
IIEHCTBOBAHHUE COAEPKAHMS MEeIaroruieckoro oopa3oBanusi, (HOpMUPOBAHNE BBICOKOTO YPOBHS HH(pOPMAIH-
OHHOI KyJBTYpHl ¥ OyAymux yduTeneil nHGOPMaTUKH. ABTOPAMH CIETAHBI BBIBOIBI, YTO BBICTPOCHHAS JIO-
THKa TOCIE0BATEIbHOCTH N3yIaeMbIX JUCIHILUINH, ONTHMH3AINS COepKaHNsI 00pa30BaTEIbHBIX IPOTPaMM
[pPH TECHOM COTPYJAHHYECTBE C YYMTEISIMH LIKOJ MPUBEAYT K (HOPMHUPOBaHHUIO mpodeccHoHanbHbx Hard-
skills u maanocTHbIx Soft-skills komnerentmit Oy aymux yunreneit HHPOPMATHKH.

Kuiouesvle croséa: moarotoBka Oyaymux ydureneil mHpopMmaThku, cucteMHbiii moaxon, Hard-skills, Soft-
skills yaureneit unpopmatuku, oGpasoBaTenbHas IporpamMma.
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