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THE USE OF MULTIMEDIA TECHNOLOGIES
IN ROBOTICS LESSONS AS THE DEVELOPMENT
OF COGNITIVE ACTIVITY

In the environment of educational robotics, the introduction of new pedagogical technologies is
relevant. Robotics is at the junction of promising fields of knowledge: mechanics, electronics, automa-
tion, assembly, programming, circuit engineering and technical design. The purpose of the article is to
analyze the methodology of teaching the basics of robotics using multimedia technologies at each stage
of education and the use of multimedia software in the classroom. The authors of the article have devel-
oped Digital educational resources for the study of robotics. These resources are an auxiliary tool for the
diversity of the lesson. With the help of this software product, robotics training becomes more accessible
and convenient. Multimedia allows you to combine verbal and visual-sensory information, which helps
to increase the motivation of students, create certain learning parameters and develop cognitive activity.

When organizing educational material, the teacher should focus on the activation of cognitive activ-
ity of students. In the classroom, not all students turn on active cognitive activity. Active teaching meth-
ods are used to purposefully influence this activity. The very name contains the essence of the active
method - it is not simple memorization, but the active intellectual activity of students.

The result of scientific and methodological research was the design and development, approbation
of the DER with the help of which it becomes possible to conduct lessons using multimedia technologies.

Key words: educational robotics, multimedia technologies, cognitive activity, digital educational
resources.
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Po6oToTexHnka cabakTapbiHAA TAHBIMADIK iC-9PEKeTTi AAMbITY peTiHAe
MYAbTUMEAMSIAbIK TEXHOAOTUSIAAPADBI KOAAQHY

biaim Gepy po6OTOTEXHMKACHI OPTACbiHAQ XKaHa NMEAArorMkKaAblK, TEXHOAOTMSIAAPAbI €HI i3y OKbITY
SAICTEMECIHIH ©3€eKTi MaceAeciHe aiHaAAbl. PoboToTexHmka GiAIMHIH MepCcrnekTMBaAbIK, CaAaAapbl:
MEXaHWMKa, SAEKTPOHMKA, aBTOMATTaHAbIPY, KypacTblpy, OaFAapAamanay, CXema-TEXHMKA >KoHe
TEXHMKAABIK, >KOOaAayAblH TOFbICbIHAQ OPHAAACKAH.

MakanaHblH MakcaTbl — 6iliM 6epyaiH ap Ke3eHiHAe MyNbTUMEAMSbIK TEXHOOrMsnapabl NaiganaHa
OTbIpbIN, pOBOTOTEXHMKA HEri3AepiH OKbITy 94iCTEMECIH XaHe cabakTa MynbTuMeansnbiK HaFaapnamManbik
Kypangapabl naipanaHyabl Tangay. 3epTTey oaicTepi Tangay, CUMHTE3, SHriMenecy >oHe AsMathbl
KanacelHgarbl N2 30 rumMHasms oKyLibinapbl MeH MyFaniMaepiHe cayanHama anblHAbl.

Makanra aBTOpAapbl POBOTOTEXHMKAHbI 3epTTeyre apHaAFaH CaHAbIK, GiAiM Oepy pecypcTapbiH
a3ipAeai. bya pecypctap — cabakTbiH 8pTypAiAiriHe kemekii KypaA. Ocbl 6arAapAaManblK, OHIMHIH
KOMeriMeH poOOTOTEXHMKAHbI OKbITY KOAXKETIMAI >KOHE biHFalMAbl 6OAaAbl. MyAbTMMEAMA aybi3lua
>KOHE BM3YaAAbI-CEHCOPAbIK, aknapaTTbl GipikTipyre MyMKiHAIK 6epeai, 6yA OKyLIbIAQPAbIH, bIHTACbIH
apTTbIpyFa, OKbITYAbIH GEATriAl 6ip NapameTpAEpiH XKacayFa >XoHe TaHbIMAbIK, OEACEHAIAIKTI AamMbITyFa
KOMEKTeCeA|.

OKy MarepuanbliH YMbIMAACTbIPY KE3iHAE MyFaAiM OKYLIbIAQPAbIH TaHbIMABIK, GEACEHAIAIrIH
apTTbipyFa Hasap ayaapybl kepek. CabakTapAa 6apAbIK, OKYLIbl GEACEHAT TaHbIMABIK, OPEKETKE KaTbiCa
6epmeitai. By apekeTke MakcaTTbl 8Cep eTy yiliH 6EACEHAT OKbITY SAICTEPI KOAAAHBIAGAbI. ATayAbIH
e3iHAe OEACEHAI SAICTIH MaHI XaTblp. ByA — KapanarnbiM ecTe cakTay emMec, OKyLIbIAapAbIH GEACEHAI
3UATKEPAIK  BeACEHAIAIr. FblbiMU-a4icTeMenik  3epTTeynepdiH HaTuxkeci uMdpnblk  pecypcTapabl
KypacTblpy >aHe a3ipney, TecTiney 6onabl, OHblH KeMeriMeH MynbTUMeaMusibIK TeXHOMormsnapabl
naiiganaHa oTbIpbin cabak eTkisyre 6onaabl.
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The use of multimedia technologies in robotics lessons as the development of cognitive activity

ByA 3epTTeyAiH HOTUXKECT — MYyAbTUMEAMSIAbIK, TEXHOAOTMSIAAPADBI KOAAAHA OTbIPbIN cabak, eTKizyre
MYMKIHAIK GepeTiH UMPABIK, OKY OPTaAbIFbI.

Ty#in cesaep: 6inim Gepy pOOOTOTEXHMKACHI, MyAbTUMEAMA TEXHOAOTMSAAPDI, TAHLIMABIK, KbI3MET,
undpAbIK, GiAiM Bepy pecypcTapsi.
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MNcnoAb3oBaHMe MYAbTUMEAMIHBIX TEXHOAOTUIA Ha YPOKax
no po60TOoTeXHUKe KaK pa3BUTHE NO3HABATEAbHON AESITeAbHOCTU

BHeApeHMe HOBbIX MEAArormMyeckmx TEXHOAOTMii 0OyueHus poGOTOTEXHMKE CTAAO aKTYaAbHOM
nNpobBAEMOI METOAMKM NpernoaAaBaHms. PO60TOTEXHMKA HAXOAMTCS Ha CTbIKe NepcrekTUBHbIX 0bAacTei
3HAHMIA: MeXaHWKa, IAEKTPOHMKA, aBTOMaTM3aums, cbopka, MPOrpaMMMpPOBAHME, CXEMO-TEXHMKA M
TeXHUYEeCKoe MPoeKTMpOBaHMe.

LleAblo CTaTby IBASIETCS QHAAM3 METOAMKIM OBYUEHMS N0 OCHOBaM POOGOTOTEXHUKM C UCMIOAb30BAHNEM
MYAbTUMEAMIAHbBIX TEXHOAOTMIA Ha KaXAOM 3Tarne oOydyeHUs U MPUMEHEHUS MYAbTUMEAUIHOIO
NporpaMMHoOro obecrnedyeHns Ha ypokax. MeToaamm MCCAEAOBaHUS ObiAM aHaAM3, cuHTes, Geceaa,
OMpOC WKOABHUKOB U yunTeaen rumHasmm N230 r.AAmatbl.

ABTOpamun ctaTbu OblAM paspaboTanbl LlndpoBbie obpasoBaTeAbHble PECypCbl AAS M3ydeHus
pO6OTOTEXHMKU. AQHHbIE PEecypChbl SIBASHOTCSI BCMOMOraTeAbHbIM CPEACTBOM AAS pPas3HOOOpasus
METOAOB NMpoBeAeHus ypokoB. C MOMOLLbIO 3TOr0 MPOrpamMmMHOro NPoAykTa obydeHne poboToTexHUKe
CTaHOBUTCS 6OAEe AOCTYMHbIM U YAOOHbIM. MyAbTUMEAMA MO3BOASET COYeTaTb BepOAAbHYIO M
BM3YaAbHO-CEHCOPHYIO MH(OPMALMIO, UYTO MOMOraeT MOBbICUTb MOTMBALMIO YYalUMXCSl, CO3AATb
OfMpeAeAeHHble MapameTpbl 00yuYeHMs M PasBUTb MO3HABATEAbHYIO aKTMBHOCTb. [1pu opraHvsaumm
yuebGHOro MaTepuasa MpernoAaBaTeAb AOAXKEH aKLUEHTMPOBAaTb BHMMAHME HA  aKTUBM3AUMIO
NO3HABATEAbHOM AESITEABHOCTM 0ByUaloLMXCS. Ha 3aHATUSAX He Y BCEX yUaLLIMXCSl BKAIOUAETCS aKTUBHAs
Nno3HaBaTeAbHAsl AESITEAbHOCTb. AAS LEAEHANPABAEHHOIO BAMSIHUS HA Y4ebHYI0 AESITeAbHOCTb
LUKOABHWMKOB MCMOAb3YIOTCSl aKTUBHbIE MeTOAbI 06yueHusi. CyLIHOCTb aKTMBHOIO METOAQ CBsi3aHa He

TOAbKO C NMPOCTbIM 3alOMMHaHNE, HO N C AKTMBHOM VlHTe/\/\eKTya/\bHOﬂ AEATEAbHOCTbIO Y4YEHMKOB.
Pe3yAbTaTOM HAaY4YHO-METOAMYECKOIro MCCAEAOBaHMA CTaAM TMPOEKTMPOBaHMe U pa3pa60TKa,
anpo6aum| U,OP, CTMOMOLLBbIO KOTOPOTIO MOSABAAETCA BO3MO>XHOCTb NMPOBOANTD YPOKHN C UCMOAb30BaHMEM

MYAbTUMEAMIMHbBIX TEXHOAOT .

KatoueBble cAoBa: 06pasoBaTeAbHast pOOOTOTEXHMKA, MyAbTUMEAMA TEXHOAOT MM, MO3HABATEAbHAS
AESTEALHOCTb, UMPOBble 06PA30BaTEAbHbIE PECYPChI.

Introduction

In the modern world, the scope of application of
robotics in various spheres of human activity is very
wide and does not cease to grow.

The main task of modern education is to create
an environment that allows a young person to
reach their potential. This allows him to act freely,
knowing this environment and the world around
him. The new role of the teacher is to organize and
equip the appropriate educational environment and
motivate the student to learn and cognitive activity.

The use of robots significantly reduces
human participation in complex and dangerous
work. Modern society is in dire need of qualified
specialists in this field. Secondary school should
play an important role here. Robotics training allows
students to develop communication skills, since
robots are mainly created in a group, they learn
to make independent and non-standard decisions,
develop creative thinking.

146

Educational robotics is just beginning to take
shape in Kazakhstan. Robotics is a new direction
actively implemented by educational institutions
of Kazakhstan (The state program, 2011-2013:16)
[1]. But an analysis of the current state of education
shows that the school does not have materials and
resources for self-study of robotics. Unfortunately,
only some educational institutions of the country are
equipped with new LEGO educational kits, about 20
thousand Kazakhstani boys and girls can engage in
robotics with the help of 400 classes-kits purchased
with sponsorship funds (E.A. Kiseleva, 2015a:36)
[2]. These are just the first steps in the development
of this interesting and promising direction. The rest
of the students can study only in computer classes,
with the exception of some educational institutions
that have access to an equipped laboratory class-
room. But there is a need to improve the method-
ological aspects for teaching the basics of robotics
at school in order to obtain a more effective result. It
is necessary to develop a methodology for teaching
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the basics of robotics using multimedia technologies
and create appropriate software support.

Studying the basics of robotics develops chil-
dren’s interest in exact sciences and technology,
forms analytical thinking, structural thinking com-
bined with a rich imagination.

Materials and methods

The educational goals of robotics at different
stages of training should be different. Therefore, de-
pending on the age of students, it is necessary to use
a technological environment of different levels, ap-
ply differentiated methods.

Robotics is an applied science engaged in the
development of automated technical systems (E.A.
Kiseleva, 2015b:42) [2].

Educational robotics combines two vectors of
activity: the educational vector and the technologi-
cal vector.

The basis of movement in each direction is a
specific technological task, the solution of which is
formed in the student’s cognitive-active plane, con-
sisting, on the one hand, in the desire to acquire the
theoretical knowledge necessary to solve the prob-
lem, attracting the achievements of broad sciences,
and on the other hand, solving the technological
problem in the final product.

The hypothesis of the study is that if we use the
developed digital educational resource in lessons on
the study of the basics of robotics using multimedia
technologies, then:

* students’ interest in work and their activity will
increase dramatically;

* the development of algorithmic style of think-
ing will be traced, the ability to make optimal deci-
sions will be formed, to act variatively;

* the teacher will be freed from a lot of routine
work, the opportunity for creative activity will be
presented on the basis of the results obtained.

At the first stage of the study, the analysis of
school documentation reflecting the pedagogical pro-
cess was carried out, the source of information were
textbooks on computer science for the 5th grade and
educational and methodological complexes for teach-
ers, technological equipment of the school.

At the second stage of the study, the require-
ments for a digital educational resource were iden-
tified, taking into account the individual charac-
teristics of children of the appropriate age, their
preferences when studying the material.

The authors of the article analyzed the experi-
ence of teaching the basics of robotics and identified

pedagogical conditions for the effective use of such
experience. The synthesis of pedagogical experi-
ence of using modern information technology as a
means of improving professional efficiency, conver-
sations with teachers on this research problem was
carried out.

The result of the research is methodological de-
velopments in the areas of Robotics, the creation of
a digital educational resource (DCS), with the help
of which it is possible to conduct lessons using mul-
timedia technologies. The data center is developed
on the iSpringSuite platform.

Literature review

In modern research, various approaches to teach-
ing methods and the introduction of robotics into
the educational process are considered, methods of
teaching robotics are being developed and updated.

V. V. Tarapata., N. N. Samylkina in their book
“Robotics at school: methodology of the projects
program” give a technological map of the “Infor-
matics” lesson on robotics in which the role of the
teacher in robotics is clearly presented. When teach-
ing robotics, the role of the teacher was more advi-
sory than authoritarian (Tarapata, V. V., 2014:55-
66)[3].

K. A. Wegner in his article on the topic “Intro-
duction of the basics of robotics in a modern school”
Conducted an analysis of the introduction of the ba-
sics of robotics in educational institutions of second-
ary (full) general education. This article discusses
new approaches in teaching robotics to schoolchil-
dren based on the use of Lego WeDo, Lego Mind-
storms constructors (Wegner, K. A., 2013:17-19)
[4].

Dahin A. N. “Pedagogy of robotics as an emerg-
ing innovation of school technology” this article
provides for the implementation of elements of par-
allel programming according to the methodological
implementation system (Dakhin, A. N., 2015:157-
161)[5].

Scaradozzi D., Sorbi L., Pedale A., Vergine C.,
Valzano M. these authors consider the questions
“Teaching robotics in elementary school: an inno-
vative approach”. Many researchers and teachers
agree that the inclusion of science, technology, en-
gineering and mathematics in early education pro-
vides strong motivation and a significant improve-
ment in learning speed. Most curricula in elementary
schools include a number of concepts that cover
science and mathematics, but less effort is put into
teaching problem solving, computer science, engi-
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neering and robotics. The use of robotic systems and
the introduction of robotics as an academic subject
can bring the opportunity to pass on the basics of
technology to children and give them other human
and organizational values (David Scaradozzi, Laura
Sorbi, Anna Pedale, CinziaVergine, Mariantoniet-
taValzano, 2015:1-4)[6].

Frangou S., Papanikolaou K., Aravecchia L.,
Montel L., lonita S., Arlegui J., Pina A., Menegat-
ti E., Moro M., Fava N., Monfalcon S., Pagello I.
the authors in their article analyze the topic “Rep-
resentative examples of the introduction of educa-
tional robotics in school based on a constructivist
approach”. Educational robotics (OR) systems con-
sist of building materials and software tools that al-
low you to create and program various robots, from
smart cars to chimney sweeps. Robots have sensors
and mechanisms similar to motors. They collect data
from their environment and use it as parameters. An
important feature of this technology is that it can be
used very simply to build a model and program it,
while users can create extremely complex applica-
tions (StassiniFrangou, KyparissiaPapanikolaou,
LilianeAravecchia, Luc Montel, Silviulonita, Javier
Arlegui, Alfredo Pina, EmanueleMenegatti, Mi-
chele Moro, Nello Fava, Stefano Monfalcon, Irene
Pagello, 2008:3-4)[7].

Results and discussion

Robotics classes provide a unique opportunity to
gain skills and knowledge in many complex technical
disciplines in an exciting way using multimedia
technologies such as video, audio information,
animation. Mastering such multimedia training classes
develops not only the logical thinking of the student,
but also mathematical and algorithmic abilities,
understanding of electronic systems, develops the ability
to solve problems in various ways, forms such important
qualities as imagination, logic, design abilities. Robotics
lessons with the use of multimedia support of various
levels of complexity and any achievements in the school
curriculum are suitable for children.

In comparison with traditional training, the use
of multimedia technologies has such advantages as:

* use of color graphics, animation, sound,
hypertext;

* possibility of constant updating;

* has low costs for publication and reproduction;

« the ability to place interactive web elements in
it, for example, tests or a workbook;

The use of multimedia technologies allows you
to motivate students to classes and set them up in
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the right way, and also combines verbal and visual-
sensory information.

If only the teacher works in the classroom,
the students are passive, i.e. inactive, indifferent,
indifferent to everything that happens in the
classroom, such a lesson has no value.

When using multimedia resources, it is
necessary to strive for such an organization of
cognitive activity for the assimilation of content, in
which students not only acquire new knowledge and
skills, but also achieve a high level of development
of their cognitive powers. The student must be
included in cognitive activity, which is aimed at
achieving the goal that unites the teacher and the
student — the formation of a creative personality.
The task of every teacher is to teach young people
to think creatively, to prepare them for life, for
practical work. Creative thinking is manifested
when solving problems.

The use of information multimedia technologies
makes the learning process more technologically
advanced and more effective. The main advantage
of the introduction of multimedia technologies is the
interest of students, their willingness to be creative,
the need to gain new knowledge and a sense of
independence. Multimedia technologies allow you
to do lessons that are not similar to each other. This
sense of constant novelty contributes to the interest
in learning.

To activate the students, an analog of a dialogue
was used, in which students must answer one
question and continue to study the topic (Fig. 2).

When teaching the basics of robotics, you can
use interactive programs such as Lego Digital
Designer. This is a virtual three-dimensional
construction platform on a computer. The platform
is free and licensed, which is the main advantage of
this program (Lukyanova N.V., ZhantasovaZh.Z.,
2015:15)[8-9].

The proposed digital educational resource uses
the Lego Digital Designer constructor when studying
the topic “Types of robots and their application” in
the 5th grade, unlike the lessons offered in existing
textbooks, where tasks for self-completion on this
topic are more theoretical in nature.

In order for children to have an idea of the types
of robots, they are offered the opportunity to create
a 3D robot design step by step, choose a virtual
space for it and not only save the created model in
the library, but also print it out. The student can not
only assemble the necessary robot according to the
instructions, but also design the instructions of the
new robot himself.
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NoABoAHaA poﬁmrmxuuka KaK 1
poBoToTexHnka 80
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Figure 1 — Visual demonstration of the types of robots

Figure 2 — Checking students

These LEGO construction activities develop
logic, increase systematic thinking, and develop
creativity in the classroom. All this also affects the
degree of awareness in the decisions made. Children
gain knowledge not only about how robots work, but
also about also how existing systems function. This
skill will help them in the future when designing
their own systems in any industry, because there are
a set of rules and restrictions in any kind of activity.
Even if the child does not become an engineer,
and he does not need the ability to control a robot,
then understanding how an automatic device works
and design experience will definitely be useful in
other activities, no matter what profession the child
chooses in the future.

The digital educational resource introduces the
details of the constructor with the help of a video
demonstration, so that in the future, when designing,
students have an idea about the details of the
constructor (Fig.3).

3HAaKOMCTBO C AeTaIAMKN KOHCTPYKTOPA

nero
banku ¢ BbicTynamu

OoCH

e

Figure 3 — Video tutorial fragment

At the end of the lesson, following the scheme,
they must assemble their first constructor, which is
quite simple and understandable for the first time

(Fig.4).
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There are tasks for self-completion with
instructions on the process of building a robot.

To consolidate knowledge on the topic “Types of
robots and their application”, a minitest was created
based on materials that were embedded in a Digital
educational resource. To take the test, students must
enter their name and email address.

During the training, students will also get
acquainted with robot competitions. In one of the

MpaKTHyecKkme 3aJaHus.

1.0nupasch Ha 3Ty cXeMy
cobepuTe cBOM MepBBIi
KOHCTPYKTOP.

00:00 / 00:00

n 113 nm

lessons I explain the rules of the competition, how to
design robots for a specific competition. This lesson
plan is shown in Figure 5.

The next stage of the lesson is the development of a
key algorithm for robot behavior and the development
of a mechanical design of the robot (Fig.6).

At the next stage, the labeled image function
was used to consider the behavioral model of robots

(Fig. 7).

12. Hyxwo nocrpouts
noALewmHLIR kpak, And
aroro:

Figure 4 — Multimedia instructions for performing the exercise

MNAH YPOKA

= N =

- KOHCTPYHPOBAHHE POBOTA AN KOHKPETHOr0 BUAA COPEBHOBAHHA.
. CO3AHHE NPOrPAMMBI ANA COPEBHOBAHHA (KETENbPHHIY.

Figure 5 — Lesson plan on “Kegelring”

-I Ha nepBoHa4ankHoM 3Tane pelleHus 3aaaqn Aasalite
cAienaem napy ManeHbK1X AONYLEHWI: He 6yAem o6paLaTh.

BHUMaHWe Ha y/0BNeTBOPeHIe TPe6oBaHIA K pa3mepam
HalLero po60Ta, OrpaHNYMMCA MOUCKOM U BbITaNKMBaHeM
BCero DL[HO;\ Kernu.
Hactynaet BaxHblii 3Tan MoAeNMpoBaHms po6oTa - nepes
HaMV CTOAT ABe B3aIMOCBA3aHHbIX 3aaqm:

Pazpasorka K/H04YeBoro anroputMa nosejeHns Hawero
po6orta;

Pa3paboTka MexaHN4eckoii KOHCTPYKLMK po6oTa,
I'IOBBOIIH}OLL\G!;‘ peanusosatb TpeéyeMoe nosejeHve.

aoa

o
6

Co3RaHO € MoMOULbIO
~Remoepcuy iSpring Suite

Yauars Gonbie

===cap| 7. Korcpynposarine
= ¥ posoraam

KOHKPETHOTO B3

BANEE > 1 . o

Figure 6 — Algorithm development
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Using the tab function, a step-by-step instruction
for assembling a robot for Sumo competitions was
implemented (Fig.8). The step-by-step instruction
was voiced and clearly shown in the figures.
For 5th grade students, this instruction is quite
understandable.

The finished program of a sumo wrestler must
consistently search for an opponent in an infinite
cycle, and then attack the opponent. At the end of

the lesson, the Sumo algorithm and program for
robots were described (Fig.9).

Mapkuposarnoe nsobpaxenne Co3AaHO ¢ NOMOWIBIO

,®O

- d

e

PacemoTpuM clieqyomyo
MOBEICHYCCKYIO MOJIEIb:

Pobor,

IEHTpe MoJd, HaUYHHaeT

HaXoIsACh B

The program that we discussed with you in this
lesson implements only one direct power algorithm
of the sumo robot behavior. It implies that in a direct
power confrontation, the robot must certainly defeat
its opponent. But our training robot, of course, does
not look at all like a muscular sumo wrestler. In
order to confidently perform in this competition, it is
necessary to pay the closest attention, first of all, to
the design of the robot, to create a strong, protected
platform, with the help of additional driving wheels
or tracks to increase the grip on the ring surface.

nemosepcin iSpring Suite Moucx Q
Yauars Gonewe

T, - | -~ o
Figure 7 — Behavioral model
— ORI savicrin |

1-4 warn
1

1-4wam

(C60pKa NOAAEBAIOIILTO KOBWA
pobora ev3 cymo

Co6upaem NpPaBylo CTOPOHY
pobora ev3 cymo

nemosepcwy iSpring Suite Mouck Q
Yauare Gonewe

Figure 8 — Step-by-step instructions
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e acosanns | [

E 6033HO G NoMOLLbIO

Oniem ATropHT™ it porpammy Cymo 1asi posora EV3

CyMo - OJIHO U3 CaMbIX yBJIEKaTelIbHBIX copeBHOBaHHMIT pobotos Jlero Ev3. B nannom
COPEBHOBAHMI POOOT JIOMIKEH BHITONKHYTh POOOTa IPOTHBHHAKA 32 KPYT TIPI 9TOM CaMOMY

He BbleXaTh 33 TPAaHHILY Kpyra.

B camoMm Hauaje copeBHOBaHHS POOOTBI CTaBATCS B LEHTp Kpyra, Hocjie cTpara
TIPOTrpaMMBI 3aITyCKaloTCs H pOGUTM JIOIIKHBI TIOI0/KIaTh 3 CEKYH/IBI, ITOCJIE 3TOTO pUGOTH
JIOJDKHBI 10€XaTh JI0 IPaHHIIBI KPYTa H TOJIBKO ITOTOM OHH HMEIOT BO3MOKHOCTH aTaKOBAaTh

TPOTHBHHKA.

Zemosepcuy iSpring Suite RO Q

\ Yauath 6onbue
3 e S

=S
.-

Figure 9 — is a multimedia description of the Sumo algorithm and program

Survey

Conducted a survey of students and teachers
of KSU “D.Snegin Gymnasium Ne30” to

MHTepecyeTechb NN Bbl POGOTOTEXHUKON?

102 orseTa

[ Jic]
@ Her

identify the real state and level of knowledge
formation in teaching robotics. The results of the

survey of some questions are shown in Figure
10-12.

Ecnu pja, To Kakan DOsOTOTEXHVIKa 6Gonblue Bcero Bam MHTEpeCHa?

LD Konuposats

102 oraera

@ NMpowsiwnertas poboTotexsika
@ Arzpownysie poso

@ Lego-poGoTul

@ CrpouTenstas podoTorextika

Figure 10

Te6e HpaBUTCA COBMPaTL MOAENM MO 06Pa3Lly, MO NOLWAroBOM MHCTPYKLMM UK
co6cTBeHHble Moaenu? Mouemy?

103 otBeTa

® 2
@ Her

MoHpaBMnoch Nn Tebe 0bydeHne PO6OTOTEXHNKE C MOMOLLbIO
MyNbTUMEAMUMAHbBIX TEXHONOTMIA?
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@ Her

Figure 11

Bo BpeMA NpoCMOTPa BUAEO-MaTepUana Ha TeMy "Buabl po6oToB', BCE M
6bino ACHO?
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@ Heroropsie 13 i swan(a)

|D K Xotenu 6b1 Bbl, NPN U3yyeHun Tembl "CopeBHOBaHUA POGOTOB" UCNONb30BaTh
MynbTUMeaWa TeXHONOTiA?

103 oTsera

® na
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® Bapuant 3

Figure 12
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Table 1 — Calculation of the t-criterion

No Number of people who passed Numb.er of Deviation from the average value Deviation square
the survey questions
(Xi) (yl) Xi - _:X.:I yi ,}F (Xi _ __'x':' )2 (y[ - Ei': )2
! 53 25 -1261 225 1
2 50 27 -1367 225 1
o=0.05
/E(xi —%)"+E(yi—§)" |65
5=+ (n—1)+n - T=18 t.= (2;0,05)=4,3
[#—% |51.5- 28| We get:
experiment_ s a Le - 1 4. 1 7 eXPEriment> tcr
14.17>4.3

=2n-2=2%2-2=2

(number of degrees of freedom)

At the significance level:

Table 2 — SWOT analysis of the lesson conducted

The calculation of how close our samples are to
each other was made using the Student’s t-criterion.

Strengths

Weaknesses

Opportunities

Threats

* Robotics is a launching pad
for schoolchildren “burning”
with technical sciences;

* A good robotics curriculum
will allow students to develop
leadership skills

» Robotics can teach students
how to work on different
technological and information
platforms

* Robotics teaches you to
work in a team

« diagnosis of learning
success

« taking into account age
characteristics, the techniques
used for the development of
critical thinking contributed
to the activation of students’
mental activity

« throughout the lesson they
develop perseverance.

* Its result: the degree of
assimilation of the material by
students

* Objectivity of assessments

» Establishing a variety of
connections with reality

* lack of conditions and
equipment in many secondary
schools for conducting
robotics classes

* lack of methodological and
theoretical basis

 Students develop critical
thinking, learn to work

in a group and develop
concentration

* Preparing for competitions
opens up a new world of
programming and designing
robots.

» Designing robots is

an effective tool for the
development of preschool
children

* Weak material and
methodological base of the
school and class

» Prolonged work with
designers can harm a child’s
health, it is important to take
this point into account when
teaching robotics
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Conclusion

In the process of preparing the platform,
a theoretical analysis of teaching the basics of
Robotics was carried out. Based on this analysis, the
authors of the project were:

* Methodological developments on the sections
of Robotics have been developed;

* The development environments of multimedia
structures for training were studied. The result of
this study is a digital learning center with the help
of which it is possible to conduct lessons using

multimedia technologies.

* Developed a methodology for teaching the
basics of robotics using systematic application of
multimedia technologies.

* Competitions for robots have been studied.
Types, rules and analysis of the robot assembly
algorithm for specific competitions like “Kegelring”
and “Sumo”.

* Based on the survey results, it is possible to
understand the interest of students and teachers
in robotics, and it is also possible to trace how
insufficiently informed the survey participants are.
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