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bodogensymmol,  dobsdergBarmdndols s  3osdmpPizaz980lb  dgbPszemsl, Gog  ©sR29d698w9¢0s
bsbfsgarer 3Gm99430b Rs68m9bdo , Tinkercad.com-ob lyblbeatrg8ol 35902496985 3330560 bsberol
Jaogerdo ™ bszogos® 3900880096k 3603503500  BoHstg8scm  33¢m9398Yg. 369950
356bmepogemos 2025 ferol  g3obogboaemrbyg mgemsgol N5 bsys®er Uzmemsdo,  bpsgengdob
@3f49800 bs39boYg 300030499 9(9¢n0 (9976020230980 353390000798, bsdoBby xac130056
(VI 3¢vsbo, 15 Jeabsfszemg).

bsdmemdo  dodmobogersgl  Tinkercad.com 3¢rshRm&dolb  Ggbsdergdermdgdl, Gedgcros
bs395¢m9850 59demg3l Fealifisgarggdly Osbps3¢cngdengdlb gemngfdmmbozol, 36Gmgmsdomndobs s 3D
J@gero®gdol  0bdhwiogomto  3boo  dgbfsgersl.  gobbogreyeros  Tinkercad-ols  Geagmo
0b6B39BsFHOIH0 @5  3B3FH05Dg  mH096H0GIBrycro  STEM  356500¢m980L  bgerdofigerdsdo,
bsbgeromd®, Tinkercad 3¢vsdRmG3ol  «bgpzomto bs@y STEM Usgbgdolbogol  (Science-
9966090985, Technology-(5g76mcrmgos; Engineering-ob;0696G0s; Arts-b9¢»0m9698s; Mathematics-
J50905¢9035), B3¢  ©335300098:9¢v0s 3203609995 b5IHMITo  Psdcaggbocy 3220560
bsberols “ bsbpsgemea 36G0299902s6.

65965mFd0  OIHICPIOSQSS  SOPIHOCIO  3HMIHHOL  ©3898030L 9953980,  3G95H0ob

356b309c980L  bEHGIAOmo  Feaonemgbo: @Gdenmzsb bogthpgdo Usdwxdser 3smgdmls
Jm3bs@g8s; 09000 bspoero: F3920560 bsberol domooswo bybbm@gdo (LDR- bobsorerol,

TMP36-(59039453230b, PIR-0dmsmbol bgbbm@gdo) s Tinkercad-ob obdgma90bo; 36mgqHob
3035(H0329¢70 bsPoero - 3330560 Lsberol 3065Hwyscremo demgerolb 8990bs Tinkercad-do, bsss
356boereyemos 5) 5996039960 (2009950 badol 53985 Arduino UNO 803650230265 602¢m9(0bs
@s  Ugbbm&g6ol  3sdmygbgdom) s  8)3GegBsdryemo  bspocro  (30VserIt0  Ber 3 %0
36083009983 ); #F330560 bsbarol®  deagpgamol 2065 23s¢creit0  bodoyarsgool 36Gmpgbo;
6506020l 5bems3l dgbereeg8e9cmo 3602959960L 0bldBdp0960b URL 8d-9cmgdo.

65062030  350m330m99cm0s @5 656396980  tinkercad 3evsdR@Iol  3odmy9bgdol
IR Bs STEM  356500¢n980b Jomgdol 36039680, Gsg  @s5@sUBe698:9¢005 3629950l
256309800  B5HsG989em0  Hsm@gbmBHog0 @5 030bmB86Gog0  3sdmz00mbz0b  s65¢robol
bs@1d29e2®y. 3367995 BsBsm9B«cmos Google Forms mbersob  gsdmioombgol  3m6Gdsdoo
36600290 bsboo (sbersgl 3000b3560bs ©s 3500230000300 dgogagdol URL 80-9¢m9d0)

6596580 365099H0b  mbspoengms 3s8m 3000030l dgoga900L s65¢70bol bsgeydager by
@oli3360b bsboor  fsGdm@ggboeros doGomso Gogbgbgbo STEM  3sbsoxergdsdo  Tinkercad
33 HRMHISLSE  Falifsgergos ©s0m2009829¢7980L Ggbsbgd, Gmgm®g 36G0gmsdogero, sbgzg
bsbPsgemm-Ggormoeaemmg oo 0935¢b5 DBoboo, ®53 5a85U90b 3esHBRMOHASLoISO
©30022009829¢985b, F9bsdergdermBgdl s sGHUYdwer 850020393900.

bs33560c2 bodgzgdo: Tinkercad.com; STEM (Science; Technology; Engineering; Arts; Mathematics);
2230560 bobero; LDR - bobsorerol  Ugbbemto;  PIR dmdmsmbol  bgbbeto;  TMP36 (99339659960l
U9bbeadro.
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STEM 956500905 006539060™39 Logsbdsbsomergdanm bol@gdol 960d3bgwmgzsbo
3M33mbgbBHos s 21-g9 Lomzmbol obsmgdol gMm-gHm 800356  3M0MM0GYEGHS©
900hb935. 9819d6gds mmbo doMomso 3mI3mbybEol — 093bogmgds, GH9dbmermyos,
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SHMM36900L 496300509d5L; YBOHMB3gymRl Imbfegarggdol FmdBogdsl
3996m@™ma0MM50 963005690 LodgsmBo, o3 bgwl  MFymdl  39G0gOHwo
99L5dgdWMDYIOL  oBOHPIL. 33g39d0lL dobggzom, STEM ULimerol dmbfsgerggdo
MOm  JgBHo© o 96006 BHgdbmmmaom® s  0bgobGmem  458mf39390056
3dLd3W5390s (Smith, 2023).

©@oLsmzol  AMBREom  bogsbdsbsmwgdwmm 0bEgbgd Logmagdo 0dgbs
9653055 FoMdmgbowo STEM g9b5megdslmsb 3538060980 ¢gdbmmmyom®mo
©5  9900MmEOMEMyomdo  MHgLOLYd0, F9MdwgdgEos Fomo  LBOVIESE  RoBMMIZES.
0030MYM55305d0, IbMEPME dobg dzocmg bsfowos Fos®dmwygbogro.

§0635390wo Lobfogwrm sfligdargdgdo sd@omems© 094gbgdgb STEM Lfsgwgdols
9900MOMEMAO5L. 35y., Massachusetts Institute of Technology (MIT), 533 (mit.edu);
Stanford University, 5dd (stanford.edu); University of Cambridge, oo 3¥®o@sbgmo
(cam.ac.uk); California Institute of Technology (Caltech), 5d0 (caltech.edu); ETH Zurich,
9d39035M0s(ethz.ch); Tsinghua University, bobgomo (tsinghua.edu.cn); National University of
Singapore (NUS), Lobgodm®o (nus.edu.sg); Technion - Israel Institute of Technology,
olMsgo (technion.ac.il ).

STEM  256500¢905bm0b 0535380609000 bmM(30000©9ds  36MMm9dBgd0, HoM©Ids
500530  3mbgzgMgb30s, 39906500, STEM  0m@©gegdol  3s8ma396900/me0d3050900;
39Bsmgdol  LsToboblBHO™ML  bgwdghymdoo 3oLz gdgDIMZ0L B YdS
&®96062900; 063 9MbgE Logzmgdo  LodoMmzgml  Fsbfogzegdgums  3OHMBILOIEO
3963005609d0L  ghmzbmo  396¢®olb  dogh  (https://educationhouse.ge/page/313
39bsmgdol E-Lobero, ,,Abo639wmgmws®) Homdmoagbowos Lsbfagarm Hgbm®ligdo STEM
003560 gdom, 40650 ,STEM 456500935 (0905dBH™E0 35bs 5096@0); 36mdogos
BogdoMmm39emb ¢9dbozmmo Mboggdlodg@ol 30M@E s Mo dmgwo®mgdols 396GHM0 s
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0bLEGHMMJ3000m, sTbTsEY MYLMOLIdOMS S BOTWWS30900m;  Lodo®mzguml STEM
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L530BOY XAMBs© 9300B0g L3MEOL Ygd0m Loggbm@ol Bd5Bsbg (Mgersgol N5
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1. Tinkercad-ob g«b6jgoco dbség STEM bogbgdolbomgols

1.1. 3936096 9ds (Science)

Tinkercad-ob  Lodworgdom  Gglodergdgeros  Lbgsslbgs  130B0o3wGo
3396m39bols MY 0©gds, F54500M5: BLOMIMY FoBO6MYds (dmEawro®mqds TMP36
LgbLMMOm); IMAMOMdOL sEdmBgbs (PIR LgblmMom); Lobsowol 0bE9blogmdols
29bmdgs (LDR).

> 8mbfogaggdl 9gmdmosm Bss@Godmb z0GGMsmmmo 9JudgmodgbBo,  Hmyme
69530609096 LgbbmMgdo b3 MM Logbsmgdol 33e0EgdsBY.
1.2. ¢9dbmemy0gdo (Technology)

Tinkercad 0650 MBYdL  GgocGO  Ggdbmemaon®o  3md3mbybEgdol
LOTMEOEOSL, BMAMMO359: gblmMgdo (LDR, TMP36, PIR); Actuators (LED); Arduino
UNO.

> 0mbfjsgeggdo Lfisgemmdgh s®s Fbmeme 3ma3mbgbdgdol gs9mygbgdsl, 6599
695000 39d6m@ma09d0L 3smdol g my03sb.
1.3. 0673069605 (Engineering)

3Wo@GBMOT>  sbageol:  gwgdBHmmbawo Ldgdol sy9gdsls  (Breadboard) ;
060909008  ©@oBsobl;  3OMBIOL  0©IBEHOBOEOMGIL s AITMUHMOYdL
(debugging).

> 9gbodmgdgeos 3330560 Lobeol ImEgmol 339ds, LsEsg MommgEo LybbmMo
SbOM@gdlL 3m63MgAME ©335egdsl — IMIMIMBSDBY 9300903, (H9a3gMoGHMMOL
3m6GHOHMEo 5 LobsmE ol HYaYEsE0s.
1.4. 950995035 (Mathematics)

9mbs398ms M5mYbMdMm030 Bowobo (analogRead() - 0-1023) ; comyo03960

M396(30900;  MMOlL Jobmgs delay() 8w4bJ3000; oHMdOMO  F5079d5E03wMO
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ob@sbizogoo (if-else).
> Ljsgegds bgds 0mbs3gdgdol  swddom, Mo  9Fs@Egdl  JomgdsGogzweo
5BMMm3b6900L mbgl.
2. 36G:m9gdBob 393935
1. 930l g56LsBO3Ms s JoBEOL BsdmysE0dYds
e ®9035: Tinkercad.com 3goGHRMOIoL 15doegdom F330960 Lobeols dmgwol syqds
LgbLMMYdIOL A5TIMYgbgdo.
e 30Bsbo: JmLfogarggdds obfogwmb LgblmMgdol sbodbmwgds, Asdmygbgds o
06393606935 3330560 Loberol LobEgdsdo 30O EYSYE JMEYIHY dmTsmdom.
2. 303m0xBol BnOGINWoHYdS
0¥ 3330560 Lobeols Iy do 3693 IMIMmHMBdOL, FHgddgMoGMMOl s
3965 g00L Lgblm®mgdL, Loberol 53EMTsEH0BIE0s obIds MROM 9x39dGHWOO ©s
96963™989IGN0.

3. 33emg30mo 9930mbzgdo
OHMYMO 310500l Tinkercad-%g 3060&95e)OH0 9 9dGHOMbmo

dmY0Mgds? MH™Igeo Bgbbm®mgdo 45dm0Yygbgds F33056 Lobwrgddo s HMyMO
350990539000 d500 dMbs3gdgoL? MMM 0gdbgds 93EMToGH0B0MGOMO o30S
L9gbLMMOL o9 sR0JLOMGONE dMmgEgbsBg?
4. 3@ Em®dol dgmBg3zs
Tinkercad.com — 2590496905 MMM 30OGOWIOO WHBMMSIGHME0S, B3
d9L5degdg0s gargd@BPmbaero lidgdgdol 99dadbs s 3ol LodMes30s.
5. 9mfjgmdormdgdols s Lgblmemgdol gMBg3s
9dm5mdol  bgbbm®o Motion sensor (PIR- Passive Infrared ); Lobsoerols
bgbbm®o Light sensor (LDR - Light Dependent Resistor ); ¢gd396s@Mol bgbbm&mo
Temperature sensor (TMP36); LED — g530mbdsv6gdols Lolgdologol.
6. 3Omgd@ob 9gBs3gdo
1) LybbmEMYdOL BMbI30900L TgbFages (MYMOOMWS); 2) BJgdol s39ds Tinkercad-
®9;
3) derm3-3mob dgoaqbs (Tinkercad Codeblocks); 4) &gLGH0MYds s Fg3mdgdol
bsewobo (Debugging); 5) Lsdmermm dmgeols 3Ogbgb@oaos.
7. 065399005 398603905 ©s s65¢0BO
5) HMAMOO M75J305 9J3L LobGYdsl Lb3sILLIS 30MHMBYdTo (og. LOdbYEY,
9dM5mds,  (HJI3YOGHMES); B)  93GMBoBH0Bsgool  LobMLGH) s LYbLmMgdOL
953060900L MM.
8. sli3gbs
o 31BJ30mboMmgdL ;M) 565 F330560 Lobeols LobGgdols Mo 9x39JGIMS.
e JqlsdgdgE05 0¥) 565 JoLo Q5TMYghgds MgoE 3bmzmgdsdo.
3. 3Gm9gdEob 3o6bmME0gmgdol bGH®mMIGrOrwo Inmmgdo
I 3mEmM@o - @HMBd™m3s6 LogMgdo LsdMIsm sm9gdml ImIBswgds
https://www.tinkercad.com bso@bg 993§d9b0 dmUfogwgmsm3zol 3eslio, HmIgerdos
39359000569  36OMmgdBHdo  Bsdmmwo  dmbfagarggdo.  FobslfsMo  MgaoliGeszool
Lo3ydzgabg  Fsbogzendgwo  3EOEGHBRMMI>YY 993000356, MMM Educators/Teacher
boagom  dmbfogeggoo  3os@Rm®mdaby  999m@osb  FolHogwrgdwols  doghH  Fobslfom
0mdbogdmwo  9byoM00gdom  (Join Class):  3sbol  3m©om  ©s  mbfsgzarol
9dbds6gdol Labgoo.
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31900 Loboo Asbfogzwgdgwl, §3mds 5J3l dmbfsgwrgms 659198936M9d%Y, dgyderos

M350 9MOML  dmbfogwgms  bs3dg3em9do, ©ogbdsrml  Imbfagagl, dgo@ebmls
(330090930 659935030 Lo FoMmgdol gdmbggzsdo. ob. beym. N1; N2y N3.
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In school Type the code your teacher shared
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Students with Class Code

Student account
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| HoO AuTODESK l
BOU foread Tikerv  Gallery  Projects  Classrooms  Resources oy ¢
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(o T °
boy®. 1. Educators/Teacher b6, 2. Join Class bmé. 3. Class

IT 9o - mgmMomeo bsffogo: 3330560 Lobgob Lgbbm®mgdo s Tinkercad
1. 3330560 Lsbero s oo 3MI3mbgbBHgdo
3330560 Lsbewo 0ggbgdl 0b3gMbgdoom s6 ARRDUINO UNO 8036:m3mb@E®mmemgtgdom
5353006090 IfymdO™MdIdL,  Moms  93EMToGH0BOMEIL  YM3ILEOOMEMO
36OMm39L0 - 2obs0Yds, F9MBMBDS, MLOFOMbMYdS s bbgs. 53 3MmgdEdo 2505309393
Ol SLOWWgdgh  LgblmMgdo,  GMMEOEss:  IMdMIMdoL  bgbbm&o  (PIR);
$9939M5@MMoLs ByblmMo (TMP36); bobsmerols bybbm®o (LDR).
(Autodesk Tinkercad); (Arduino Tutorials) (Arduino Projects Book); (s(qg0bml
39aLHogargero Lobgeddmgsbgarm, 2024) ; (Gods@edg b., s bbg. sGobm, 2019)
2. g3bjgom®o Ligdgds
9mdMsmdol s0dmBgbs: PIR Lgblm®o 536mdgdl Loli@gdal 9sd0sbols ymag3bsbg s
M053L 3965095 96 9650b.
9939053 MMol  3mbBHMmero: TMP36 0dwg3s $H9939M5@Gemol dmboigdgdl; 0
9mb5399990L Jobg3z0m, GgLsdgdgE0s odsmdMIEIOL 96 396EGH0WSEHMMOL FoMI3s.
9mJdbg ©9og069ds: LDR  53mbGHOMEadl 35609 Lobsowgl o  bosFoMOmgdol
d900b393580 3L gobsmgdsls.
3. Tinkercad.com @3 90bo ©s6086xegds
Tinkercad 560l  ™bsob  LodnwoGm®o, GMIgog  bsdmowgdsl  5dwggzl

9dbdoMgdgenl  dgddbsl o  99o9mHoml  gergdBHembmwo  [Mgogdo,  gosdmoygbmls
LgbLMONO 3nI3MbY6EHYd0, Arduino-b 3O F0MEI>WIMS.

Tinkercad.com-b go69dmdo 3MMgJGHoL FobbMOE0gEgdoL glodwgdwMmdgdols o

Lo FoMm 3083696 GHGOOL 2o36Mmds;  0b. by, N4;
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; boy®. 4. Tinkercad Interface

III dmgwyemo - 3Gmgd@ob 3Msgdozewo bsffoeo - 3330560 Lsbgrol goGMEMIEyGo
dmgeol d9Jabs Tinkercad-8o

dmbfogarggdol  ddomds X315390d0  FoLHogwgdeol  0blB®di30900L
bdsMmgd0m.
5) 397603960 bsfogro - iggdol Mol 53905 BybLMEMYBOL godmygbgdom
* 300390 X330 - LDR Lobsmwol igblmMol gsdmygbgds; ob. beye. N5
e J9mO9 X350 - TMP36 3993965¢)6M0b Bgblm®mol gsdmyqbgds; ob. bym. N6
d9Lsd9 X350 - PIR 8d6smdol bgblm®ol 359mygbads; ob. bey®m. N7
0) 30530 Bsfoo - 30D MEmO dEMIMEGO 3OMYMSTOL 539ds.
3sLG3wgdeol 0bLEGGYI309d0 3Hmgd@gdol ddMmgdby:
0bLEMJ30s 3GmgdEol ddwwbg LDR
Lobsmerol Lybbm®o

https://www.tinkercad.com/things/hB1RPJeYCmO-
0bLEG®MI305 3MM9dGHoL ddMwbg TMP36 $H983965@EH1GobL LgblmMo

https://www.tinkercad.com/things/4U641koL.Zuz-
0bLE®I305 3MM9dGHoL ddmwbHg PIR 9md®smdolb Lgblmmo

https://www.tinkercad.com/things/0oF29uCM4LS-

by, 5.LDR -LgbbmGo boyé. 6. TMP36 -bgbbmMo by, 7. PIR-bgbbmeMo

IV 3mpuwo -3330560 ULsbgrol ImEywol 30MGNMSmMGo  bodwesgool
3m9%96@ 5300

X3%39%0 tinkercad.com 256M9dmTo 300G LOTNWO3E0SL  9B3969396 Jesliols
§0bsdg 309D9bGs300L Loboom. s50gMgb glitrmgdwer bs3w9dgzsml - Grmym® dmaboobgls
999 BHOMbMo bdqgdol s39ds; OMIgero 3ma3mbybEJd0 359m0ygbals; MMM dmsbobgls
3G653M 3mdo sOLgdo G93mdd0l b bstzgHgdol dsggdol (Bugs) sdmBgbs,
9bsewobo s JoLHMOMGds gdor0bgo (Debugging); sbobosmgdgh mommgme LgblmMmen
3033mbgbBHL (LDR Lobsmerol, TMP36 $93390s¢eol, PIR dmd@smdols LgblmMgdo);
00996 3500 ©60TBMEgdL S MMl 3330560 Lol 30OEHMICMOHO IMEYEOol
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02900L  306¢3)9duBHTo. FoMdmoagbab 133690l - BMBJ30MboMIIL M) sGS dsm FogM
9390990 3330960 Lobeols LolEgdol dmYEgdo; dglsdwgdgEros vy 565  JomO
2459mggbgds Mgo® (3bmzmgdsdo.

V dogeo - 36m9J¢ob 85w9390L 33wozs
360m9JGHoL  lOMEgdolsls Google Forms 3@sd@m®Mdo®g sbmbodwmemo  Loboo

356bmO 309wy Bmbfjogwrgms 498m30mb3s MomEIbmdMmozo sMhg300  3slbgdosbo
300b356M0, 039ME0L b3sWol; ©os 300b3zgdol Asdmygbgdoom.

Google Forms og@oswtMo 3o0mbgséo obowgom  33wwol sbdstgdoom.

Google Forms 33¢m930L gm®3ds Tinkercad.com STEM gaobsmengdsdo

33930l Jggagdo

339358 dgobfjogews  STEM  asbooegdsdo  dmbfsgergms ©s8m30090vegds
tinkercad.com mb¢0s06 Lodmws@EMmMol dodsdron  3MmgdEHol gstywgddo ,Tinkercad.com-

ol bgblmMgdol godmygbgds F330560 Loberols dmegendo®. STEM  a56soengdsdo
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Tinkercad.com Platform in STEM Education
Opportunities and Challenges

Zakariashvili Mariam
lakob Gogebashvili State University, Telavi
Telavi N5 public school

Abstract

The paper is dedicated to the study of the opportunities and challenges of the online
simulator Tinkercad.com in STEM education. It is based on research conducted within the
educational project "Using Tinkercad.com Sensors in a Smart Home Model" as part of the
author’s pedagogical practice. The project was carried out in the spring of 2025 at Telavi Public
School No. 5 during computer technology lessons at the primary education level, targeting a
group of 15 sixth-grade students.

The paper reviews the capabilities of the Tinkercad.com platform, which enables students
and teachers to intuitively learn electronics, programming, and 3D modeling. It discusses
Tinkercad's role in promoting interactive and practice-oriented STEM education, specifically
highlighting the platform's functional aspects for STEM subjects (Science, Technology,
Engineering, Arts, Mathematics) and their relevance to the "Smart Home" educational project
presented in the paper.

The paper provides a detailed description of the project planning stages and the structural
modules involved in the project implementation:

e Preparing the workspace in a cloud environment

o Theoretical part: key sensors of a smart home (LDR - light, TMP36 - temperature, PIR -
motion sensors) and Tinkercad

e Practical part: creating a virtual model of a smart home in Tinkercad, which includes: a)

Technical aspect (constructing a virtual circuit using an Arduino UNO microcontroller

and sensors) b) Software aspect (visual block programming)
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e Virtual simulation process of the "Smart Home" model The paper also includes URL links
to the instructions for the completed projects.

The study investigates and demonstrates the effectiveness of using the Tinkercad platform
in the process of acquiring STEM education. This is supported by quantitative and qualitative
analysis based on surveys conducted within the project. The research was carried out using an
anonymous online survey format via Google Forms (with URL links to the questionnaire and
survey results attached).

Based on the analysis of the survey results from the project participants, the paper presents
the main findings regarding students' attitudes towards the Tinkercad platform in STEM
education from both a software and educational-methodological perspective. These findings
assess the platform’s advantages as well as the existing challenges.

Keywords: Tinkercad.com; STEM (Science; Technology; Engineering; Arts;

Mathematics); Smart Home; LDR - Light Sensor; PIR - Motion Sensor; TMP36 - Temperature
Sensor
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