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Abstract. Problem and goal. The features of the work of the direction of engineering
design are revealed, taking into account the peculiarities of teaching under the International
Baccalaureate program as part of the school curriculum to prepare students for the choice of
a future profile of education in high school. Objectives: 1) to analyze the features of the work
of this academic subject, taking into account the specifics of teaching the subject group “De-
sign” within the framework of the International Baccalaureate program; 2) describe the features of
this direction; 3) sum up the results of the work and development prospects of students study-
ing according to the presented curriculum, taking into account the peculiarities of the imple-
mentation of this curriculum. Methodology. A set of research methods was used: analysis of
regulatory documents, determination of priority tasks for teaching this area, work experience.
Results. The experience of working with secondary school students within the framework of
the presented direction is analyzed, features and opportunities for further work are identified.
Conclusion. Education taking into account the implementation of the features of the Interna-
tional Baccalaureate program allows students to prepare for the choice of a future profile (fu-
ture profession), get acquainted with information opportunities, and prove themselves when
working with various information technologies at an early stage of education.
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NHXXeHepHbIn an3anH
Kak 9 PpeKTUBHOE HanpassieHne N3y4eHnss UHPOPMaTUKHN
B wKkonax MexayHapogHoro 6akanaspuara

K.A. AuukanoBa

Ulxona Ne 1575, Mockea, Poccuiickaa @edepayus
B ms.kristinal 7@mail.ru

AnHoTanms. [Ipobaema u yenwb. BoIABIAIOTCS OTIMUUTENbHbBIE YEPTHI paOOThl HAIPaB-
JICHUS] MHXKECHEPHOT'O AU3aifiHa C y4eTOM 0coOeHHOCTell 00yueHus o mporpamme MexxayHapos-
HOro OakajaBpuaTa B paMKax IIKOJBHOW MPOTPaMMBI IS peau3aliiy MOArOTOBKH yUaluXcs
K BBIOOpY Oyaymiero mpoduins oOydeHHs B crapiumnx kinaccax. Llemu: 1) mpoaHamusupoBath
paboTy JaHHOrO y4eOHOro mpeaMeTa, IpUHUMAsl BO BHUMaHUE crelu(uKy oOydeHus mpen-
METHOU rpymnmsl «/li3aiftn» B paMkax mporpaMmsl MexmyHapoaHOro OakaiaBpuara; 2) ommcaTh
0COOEHHOCTH JaHHOTO HAlpaBiIeHHs; 3) MOABECTH HTOTH PabOTHI U MEPCIEKTHBBI PAa3BUTHSL
ydarmxcsi, 00y4arommxcs Mo MpeACTaBIeHHOH yueOHol rporpamme. Memoodonozus. Vicrions30BaH
KOMIUIEKC METOJI0B MCCIIEJOBAHMS: aHAIN3 HOPMAaTUBHBIX JIOKYMEHTOB, OIPEACIICHUE IPUOPUTET-
HBIX 33124 00y4YeHHUs pacCMaTPUBAEMOTO HaIIPaBJICHHS, OIIBIT PaboThl. Pesyavmamet. [1poanammsy-
POBaH ONBIT PabOThl € yUYAIUMHUCS CPEIHEH IIKOJBI B paMKaX MpPEACTaBIEHHOTO HaIpaBiie-
HUSI, BBISIBICHBI OCOOCHHOCTU U MEPCHEKTUBBI JanbHeHel pabotel. 3akmouenue. O0yueHue
C y4eTOM BHEJPEHUS CIEIHaIbHON MporpaMMbl MekayHapoJHOro OakagaBpHaTa M03BOJISET
ydanmMmcs HOATOTOBHUThCS K BBIOOPY Oymymiero npodwuis (Oynaymed npodeccun), TO3HAKO-
MUTBCS C MH(GOPMALMOHHBIMHU BO3MOXKHOCTSIMU, TPOSBUTH ce0sl IpU paboOTe ¢ Pa3IHYHBIMU
UH()OPMAIIMOHHBIMHU TEXHOJIOTHSMH HA PAaHHEM 3Tare 00yueHHUsI.

KnrodeBble cj10Ba: MH)KEHEPHBIN TH3aiiH, TPOrPaMMHUpPOBAHIE, pOOOTOTEXHHKA, Mex-
JyHapOJHBII OakanaBpuar, o0ydeHre HHPOPMATHKE

HcTopus cTaTbu: NMOCTyNWIA B penakiuio 2 nexkadps 2022 r.; mpuHATa K IMyOJIUKaIUA
22 ¢espans 2022 r.

Has uurupoBanusi: Anikanova K.I. Engineering design as a general area of study of
informatics at the school of International Baccalaureate / Bectauk Poccuiickoro yHuBepcure-
Ta Apyx061 HapomoB. Cepus: UndopmaTuzanus oopaszoanus. 2022. T. 19. Ne 2. C. 157-164.
http://doi.org/10.22363/2312-8631-2022-19-2-157-164

Problem and goal. Modern education undergoes significant changes every
year to improve and diversify the educational process. Now, not a single training
session takes place without the use of information resources that allow diversifying
the educational process and help students express themselves in certain areas [1].

In this regard, each educational institution builds its own curriculum, vari-
ous new areas, subjects, opportunities for cooperation with universities, colleges,
etc., appear. Traditional lessons are being replaced by lessons in laboratories,
with the use of modern information technologies, involving specialists from various
fields. This allows students to immerse themselves in the work environment and
feel the significance of the direction they have chosen.

But at the same time, these effective areas of work are different for each edu-
cational institution, because the implementation of all projects requires a large
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amount of material and physical resources. Therefore, institutions begin to prepare
students from an early age for the features of the future curriculum of the school.!

Hence, the problem for educational institutions is the choice and im-
plementation of effective areas that will be reflected in various academic dis-
ciplines.

Methodology. The analysis of the Federal State Educational Standards and
the standards of the International Baccalaureate program (as varieties of educa-
tional standards) was carried out. Features of work in each standards, similarities,
differences, psychological features of work are revealed.

The work in the educational institution “School No 1575,” which imple-
ments work according to two standards (middle and high school), is analyzed.
A collection of students’ works in various information areas, which are reflected
in their implementation in this discipline, was carried out.

Results and discussion. In many educational institutions (in particular,
in Moscow), there is an early profiling of classes in various areas: mathematical
vertical, engineering, information, humanitarian, media classes, and others [2].
This contributes to the development of early profiling and the choice of a future
profession by students.

In this regard, educational institutions find opportunities to participate in
various educational programs for the purpose of development, exchange of expe-
rience, search for new personnel.

Profile education is a special kind of differentiation and individualization of
education. It implies the creation of conditions for the formation of cognitive in-
terest within a certain direction. Many educational institutions are considering di-
vision into profiles already from the 8th grade, if the material base of the school
allows it [3]. Students can choose one or another profile of study, depending on
the curriculum. Most schools are now seeing the emergence of special classes
equipped with the necessary equipment, technologies that provide students with
the opportunity to get acquainted and immerse themselves in learning with tech-
nologies that can later become part of their profession.

In addition, in many educational institutions, training comes with the intro-
duction of elements of the International Baccalaureate program, which also con-
siders various subjects and directions that should help students in determining
their future profession. Features of teaching under this program allow students to
develop the qualities of independence, critical thinking skills, research skills.
These areas are considered in 8 subject groups, where each subject reflects a dif-
ferent area of study: the humanities, languages, creativity, etc.

! Shatrovskaya T. International Baccalaureate at school: what, why and for whom.
Mel. 2 February 2017. (In Russ.) Available from: https://mel.fm/vospitaniye/sovety/824937-
international baccalaureate (accessed: 20.02.2022).

2 The Program of the Main Secondary School. Design Guide. Geneva: Organization of
the International Baccalaureate; 2014.
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One of these areas is the technical direction, one that is currently gaining
immense popularity among students. In the International Baccalaureate, these sub-
jects belong to the “Design” group, which includes the use of various information
technologies and resources by students to prepare technical and engineering pro-
jects [1].

This academic discipline includes training from grade 5, and is a continua-
tion of the study of computer science at school.

As part of studying at the main school of the educational institution “School
No 1575,” the subject “Design” considers the study of the basics of robotics
and programming, allowing students to get acquainted with the possibilities of
the modern information world from an ear-
ly age. This subject at the school is called
“Engineering Design,” as it is associated
with the demand and relevance of educa-
tion in future engineering classes. Classes
are held once a week for each of the di-
rections [4].

In programming, students get ac-
quainted with the possibility of writing
programs in Python in the IDLE program-
ming environment: solving various mathe-
matical problems, using conditional ope-
rators, loops, strings, lists, creating games
using the turtle library, etc.’ Due to the fact
Figure 1. Image created by a 5th grade student  that in elementary school students receive

ina programming lesson basic knowledge on the topic “Algorithm”
and worked with various Performers, these classes are productive, homework is
done with pleasure. In addition, they receive basic knowledge of geometry,
get acquainted with various new geometric shapes, their characteristics. Some
students think over independent drawings and demonstrate their results among
classmates (Figure 1). Students develop logical thinking skills, learn to plan
the progress of the task, prepare to create projects within this direction [5].

In the process of completing tasks, students can test, evaluate and improve
their knowledge in programming in practice, learn to solve tasks. Demonstrate
their technical skills, the ability to explain changes made to their program code
and present the solution as a whole, as well as describe their success with the idea
and how the solution can be improved. An analysis of the results obtained will
give an understanding that the implementation of the goal in creative activity is
a time-consuming, but interesting process.

Due to the fact that work is carried out on computers, and training begins
from the 5th grade, this contributes to the development of initial computer skills
for those who do not have the opportunity to get them at home. Students can work
both from phones and tablets [6]. Since this academic year, a virtual laboratory
has appeared in the resources of the library of the Moscow Electronic School,

3 Tyrina LV. Modern technologies in modeling. 11 February 2016. (In Russ.) Available
from: http://uo-mr-pechora.com.ru/?p=>551 (accessed: 20.02.2022).
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where you can also work with writing code in various programming languages,
with the ability to check and send the program to the teacher [7].

The second area of “Engineering Design” is robotics. Its study is now very
promising and important, as it is one of the areas of scientific and technological
progress. In these classes, students work with various types of constructors: Lego
EV3, Vex and others [8]. They create and program various controlled devi-
ces, acting as young scientists, conducting simple studies and recording their
results (Figure 2). An analysis of the results obtained will give an understanding
that the implementation of the goal in creative activity is a time-consuming,
but interesting process.

Figure 2. Educational work of 6th grade students in a robotics lesson

The course is based on a holistic image of the surrounding world, which is
refracted through the result of students’ activities. Every year, the requirements
for modern engineers, technicians and ordinary users are increasing, in terms of
their ability to interact with automated systems. The intensive introduction of arti-
ficial assistants into our daily lives requires users to have up-to-date knowledge
in the field of informatization.

In the process of completing the task, students update their knowledge on
the structure and operation of the simplest mechanisms, learn to distinguish be-
tween types of mechanisms and types of levers, and also learn to master additional
sources of information on their own. Students must solve problems, which in-
volves the use of their own knowledge and experience, the accuracy and logic of
the presentation of thoughts, the ability to use appropriate terminology. Conduc-
ting an assessment task in this discipline will enable everyone to feel in the role
of a participant and an expert, to consolidate knowledge on the subject. The ex-
change of views and possible discussions on the results will contribute to the for-
mation of the worldview of the child.

In addition, students receive basic knowledge in working with 3D modeling
by working in the Tincercard program. In the later stages of learning, student
work focuses on the design problem, which is to solve a specific design situation
for a specific audience. At the same time, the results of this work completely de-
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pend on the knowledge, skills and abilities that students received at the initial
stages of the course.

These activities are giving positive results. Students with a high level of mo-
tivation receive additional individual projects and assignments to implement their
creative ideas. Students actively participate in the school competition of design
and research works “Discovery,” where they can already apply the acquired skills
in programming and robotics lessons, solving problems of a different nature [9].
It is noted that every year projects become more complicated and interesting,
many students independently study additional possibilities of engineering areas
and create complex projects, which are ready-made programs, applications and
complex models, both 3D and from other material [10]. In School No 1575 every
year there are winners of international competitions, in particular World Skills,
which allow talented and interested children to show everything they could learn
and improve their skills in working with these areas.* Also, there is an opportunity
to prove oneself in the pre-professional Olympiad, which makes it possible to ob-
tain additional USE points [11].

Conclusion. Using the example of the implementation of the project for fu-
ture engineering and information classes at School No 1575, preparation for
which is carried out from elementary or secondary school, it is possible to trace
and identify the opportunities for students to choose their future areas of study and
work, as well as participate in world-class competitions that provide development
prospects. Teaching the discipline “Design” within the framework of the Interna-
tional Baccalaureate program using educational electronic resources contributes to
a significant increase in the interest of primary school students in studying this
subject area and, in the future, a more conscious choice of the direction of training
in the field of informatization.
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