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YTtOo Takoe STEAM??
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YTtOo Takoe STEAM??

- STEAM - 3TO HayKa, TexHonormga, MHxeHepmda, MCKYyCCTBO U
MaTeMaTUKa.

-  PoKycC Ha pearibHbI MUP

. [MpakTnyeckoe obyyeHue, NPUMEeHMMOoe K OKPYXKatoLLeMy
Hac MUpPY

. Pa3BuBaeT 1 y4UT TBOPUECTBY, PeLUeHUto Npobnem,
*XM3HEHHbIM HaBblkaM, M300peTaTeIbHOCTU, HaX0O4YMBOCTU,
TeprneHunto, NtoOOoMbITCTBY.

- STEAM Be3ge M BO BCEM, YTO Mbl OEMAEM N KaK XXNBEM



WMHXeHepHa — 310 co3daHue MmexaHuama ana
BbINOAHEHWA KaKOW-TO KOHKpeTHOW ®YHKLIUK.
1o HE nioboe KoHCTpyupoBaHKue M3 Awboro
matepuvana. [loma npoekTUPYIOT apXHUTEKTORbI,
He MHKeHepbl. MHHeHepsl NPOeKTUDYIOT
PaKeThl.

Hayka — 3to nccnegoeaH1e u
3KCNEPUMEHT. 3TO NpeMmae BCero ymeHue
dopmynuposate TMINOTE3Y K
mecnenopats JOKASATENBCTBA. 3710 He
npocTo ysenuyeHue obbema
MHPOPMaLKWKU O MUpe, @ CTPeMIeHKe
noHATL SAKOHOMEPHOCTH.




STEAMification

e MVI3MeHeHMe OTHOoLUEeHUSA K MpoLeccy obydyeHnd, M3MEeHEeHMe Pou yuynTenen,
CUCTEMBI OLLEHMBaHME, Y4€OHOIro MPOCTPAHCTBA, OPUEeHTaLUMA Ha NMOTPEOHOCTU U
CMOCOBOHOCTM YYEHMKOB

e OTHOLWIEHWMA C PeanbHOM XU3HbIO, MPAKTUKOM, HAYKOW, COoDLLLEeCTBaMU,
KOMMaHUAMU

e AKTUBHOE MUCMO/b30BaHME MPOEKTHOro obydyeHud, Hay4yHO-MCCiegoBaTEeIbCKOo
noaxona, obydeHmda rno 3arnpocy, SKCNepuUMeHTOB, YersleHoyKen, OM3aH-
MbILLIEH WS, TMOKOCTU

e PelwleHme peanbHbiX Npobniem obLLEeCTBa, CTPaHbl M MUPA

e Bo3poc MHTepec K cneumanbHoCcT STEAM



HaBbikun 21 BeKa
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4 HaBblKa KOTOpPbI€e NOMOryT
Bawlemy nogpocTKy ny4dilue
OpUEeHTUpPOBaTbCA
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HaBbIK KPUTUYHECKOIO MblllJieHWA

CNocoBHOCTL pellaTh BO3HUKLUME
TPYOHOCTU U Npobnembi

yepes BO3MOXXHOCTb NOAXOAMUTb

K peleHnio C pasHbiX CTOPOH,

a He TONbKO CTaHAapTHbIMKU Ccrnocobamm

HaBbiK KpeaTnBHOCTHU

CNocoBbHOCTL KayecTBeHHO paboTaTtbh

c iHpopMauKner, HeCcTaH4apTHO MbICITUTb
WU reHepupoBaThb uaemn

HaBbik konnabopauun

yMeHue B3ammogencTsosaTtbh 1 paboTtate
B KOMaHAe, KONNeKTUBHO COTpYAHU4YaTL

yMeHWe KOMMYHULUMPOBaTE O CBOUX MOeAX
M CO3AaHHbIX NPOAYKTax



HaBbikun 21 BeKa

16 HAaBBIKOB, KOTOPBIMH J0/IKHBI BJIajieTh YueHHKH B XX Beke
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e ChoBo STEM saBnsetca abbpesBumatypom ot Science, Technology,

Engineering n Math. Xota 3TO0 He HoBble 06nacTu 00y4YeHwus,
npeanocbinka STEM 3aknato4vaetcA B TOM, 4YTO 3TU  YeTblpe
ANCUNNANHBI  MHTErPUPOBAHbI B E€AMHYIO Y4YEeOHYIO nporpammy,
OCHOBAHHYIO Ha peanbHbIX Npunoxenusax. Mo ceoeun cytn, STEM - 370
CNOCOOHOCTb Ballero YYeHWKa YCTaHaBAMBATb 3HAYMMble CBA3U
MeXKay LWKoNon, coobwectsom M mobanbHbiMKU Npobaemamum.



YuyebHana moaenb S5E

e ObyuyeHne STEM un obyueHue Ha ocHoBe 3anpocos (Inquiry-based learning) nayr
pyKa 06 pyKy. MccnenoBaHMA NOKasbiBaloT, YTO MpenofaBaHne ecTecTBEHHbIX HayK,
OCHOBAHHOE Ha 3anpocax, yyylaeT NOHMMAHME YHaLWMMUCA HAaYYHbIX KOHLENUUn m
NOBbILIAET MHTEPEeC y4dalimxca K AaHHon obnactm (Hoftsein and Mamlok-Naaman,
2007). OnbIT 06y4yeHMA Ha OCHOBE 3aNPOCOB NOMOTraeT yYallMMCA Pa3BMUBATb HABbIKM
KPUTUYECKOro MbILUEHUA N AAE€T MM YYBCTBO BbINONHEHHOTO A0Nra. He 3HaeTe, KakK
BOB/1€Yb CTYAEHTOB B HayyHbiM NOUCK? He npobnema. YuyebHaa mopenb 5E Ha
OCHOBE 3anpoOCOB MOMKET C/YKWUTb BalUMM PYKOBOACTBOM Mpu pa3paboTke w
peannsaumm obyyenma STEM.

* YyebHas mogenb 5E, OCHOBaHHasA Ha 3anpocax, OCHOBAaHAa HAa KOrHUTMBHOM
NMCUXOJI0TUN, KOHCTPYKTUBUCTCKOMN TEOPUU ODYYEHMA N NepeaoBOM OMbiTe 0O6y4YeHUs
STEM (Bybee and Landes, 1990). Unukn obyyeHus 5E npoBOAUT yyaLLMXCA YEpPE3 NATb
3TAnoB: BOB/IeYEHUE, UccneaoBaHmne, ob6vAcHeHUe, pa3paboTKa n oueHKa. YyebHas
moaenb 5E obecneymBaeT COrnacoBaHHOCTb Pas3/IMYHbIX CTpaTerMm obyyenus,
obecneuynBaeTr cBA3b MeXKay o06pa3oBaTENbHbIMM MEPOMPUATUAMMU U MNOMOTAET
npenoaaBaTenaM eCTECTBEHHbIX HAayK MPUHMMAaTb PELIEeHUA O B3aUMOAEMNCTBUM CO
ctyaeHTamu (BSCS 2019). Mo cpaBHEHUIO € TPAAULMOHHBIMU MOAENAMU 0byyeHusa
UMKN obyyeHma 5E paet Oonblie NPeMmyLlectB B OTHOLWEHWUM CNOCOOHOCTU
yyallMxca K HaydyHbiM nccnepgosaHmnam (Bybee, 2009).



YyebHaa moanenb S5E

* BOBJIeYeHMe

* uccnenoBaHme
e 0bbACHEHME

* pa3paboTKka

* OUEHNBAHMUE

Students are engaged
with a challenging
situtation, prior
knowledge is
activated, questions

are provoked
Evaluate Explore
Students reflect on Students
their knowledge and investigate the
the learning process, phenomenon prio
awsessment knowled

challenged, ideas
are created

"4

-
Elaborate Explain
Students apply their Students explain
knowledge towarda ‘ the phenomenon,
new situations, new knowledge
knowledge is is gained and
deepened and applied

extended



Engagement - Bosne4yeHue

* Ha sTom nepBOom 3Tane uukna obyyenHma 5E npenopaBatens oueHUBaeT
npejLecTsyowme 3HaHMA ydallerocs U/Mnam BbiaBAAET BO3MOMKHbIE HEMPaBU/IbHbIE
npeactasnenma (Duran, 2004). 3TOT 3Tan, OPMEHTUPOBAHHbIN Ha Y4YaLLLUXCA, AO/IKEH
BbI3BaTb }Ke/laHMe y3HaTb bonblie o npeacroauwer Teme. CornacHo Teopun Duran,
2004, sTan BOBNEYEHUA He npeanonaaraer Toro, Yytobbl npenoaaBaTesib 4YUTan

Nekunto, npes3eHToBaa TepMmunuHbl UIN OaBall obbACHeHMeE.

Chngege

Mentally engage students with a question or activity
Picture Observations
Video Clips
Demonstrations
Kinesthetic Activities
Free Writes



Exploration - UcchepnosaHue

* 3Tan WUcCCneaoBaHMA NpeaocTaBAAeT  ydawmmca obuwyro  6asy
NPaKTUYECKNUX AenucTBuMU. IDTU  3aHATMA  MNOMOrYyT  y4yallMmca
MCNONb30BaTb MMetoWMeca 3HaHMA AN UCCeaoBaHUA, reHepaumm
HOBbIX WAEW W NpoBeAeHMA NpeaBapuUTeNnbHOro0 UCCNeao0BaHUA
(Bybee, 2009). 3T1a ¢pa3a umkna obyyeHmna obbiMHO BK/OYAET B ceb
OCHOBHOM ONbIT, OCHOBAHHbLIK HA UCCNEAO0BAHUAX, KOTOPbIU

cnocobcTByeT NOHMMaHUIO yyawmxca (Duran, 2004).

Explore

Students carry out hands-on activities to make sense of a concept
Ask a Testable Question
Conduct Research & Form a Hypothesis
Test the Hypothesis & Gather Data
Analyze & Interpret the Data
Draw a Conclusion & Communicate Results i, .



Explanation - ObbAacHeHUe

e TpetTn atan y4yebHon moaenn B HonbliEN CTEMNEHU OPUEHTUPOBAH HaA
YYUTENA N PYKOBOACTBYETCA OMbITOM YYallMXCA HA Npeablaylwem sTane
(Duran, 2004). Yyauwimeca oODBACHAOT cBOE MNOHMMaHWe KoHuenuuin, a
yuynuTeb cnpaBnaeT HeBepHble npeactaBaeHma ydawmxca (Bybee 2009). Ha
3TOM 3Tane yuynutenb MOXKET AaTb popMasibHble onpeaeneHmna, npumevyaHus

n ccobiikmn (Duran, 2004).
Explein

Teacher explains concepts and skills introduced in the Explore phase
Vocabvulary Instruction
Interactive Presentations
Textbooks
Leveled Readers
Articles (Print & Online)



Elaboration - Pa3paboTtKa

* Ha stane pa3paboTKu yyalmmea npeasaraetca NnpMMeHsaTb CBOE HOBOE
NMOHMMaHME KOHLUENUWUIN, YKPenasas Nnpu 3STom HoBble HaBblKkK (Duran, 2004).
CornacHo Duran, 2004 , «y4yawmeca MmoryT npoBoauTb AOMOJHUTE/IbHbIE
nccnenoBaHmA, pa3pabaTbiBaTb NPOAYKTbI, AenUTbCA MHGOPMaLUMen u
NAeaMnN NN NPUMEHATb CBOW 3HAHUA U HaBblKKU B APYIrMX AUCLUUMIANHAXY
(cTp. 53). Ha aTom 3Tane umkna obyyeHusa yuymtento npeaocTaBaserca
BO3MOXXHOCTb MHTErPMPOBATb HAYKY C APYrMMM NpeaMeTHbIMKU 0b1acTAMM
(Duran, 2004).

Elelsrefe

Students conduct additional activities to apply learning to new situations
Debates

Passion-Based Learning
Lab Experiments
Science Today
Careers



Evaluation - OueHuBaHue

 CornacHo Bybee (2009), «3Tan oueHKM NoOyXKAQeT y4dawmxcA OUEHUTb
CBOE [MOHMMAHME WU CNOCOBHOCTM U  NpPeaocTaBNAET  YYUTENaAM
BO3MOXHOCTb  OLUEHWUTb  MNpPOrpecc  y4allmxcs B  JOCTUXEHWUU
obpa3oBaTenbHbIX Uenen» (ctp. 5). Ha atom atane ymectHO ¢popmaTUBHOE
N cymmaTmBHoe oueHuBaHune. Duran, 2004 npenocTaBAAOT CMUCOK
HETPAANUMOHHbLIX GOPM OUEHKM, KOTopble noAxoAAT ANA OUEeHKWU
NMOHUMAHUA N YCMEBAEMOCTM yyalumxca: nopTdo/no, OLUEHKa Ha OCHOBE
YCMNEeBAaEeMOCTM, KOHUENTYaibHble KapTbl, PU3NYECKME MOAENN N AHEBHUKM.

Evefuefe

Students review and reflect on their learning
Self-Assessments
Performance-Based Assessments
Portfolio of Student Work
Claim-Evidence-Reasoning (Scenario & Prompt)
Final Presentations



Mo cnoBam Williams (2019): “CocpegotoyeHne BHMMAHUA Ha
coageprkaHuu B yuiepdb npoueccy B STEM-obpa3oBaHunm (aa n Boobue
BO BCcem obpa3oBaHuKM) byaeT npenATCTBOBATb OOYYEHUIO y4alluxcs,
NOTOMY YTO Ba*KHOe 0by4yeHue NPOUCXOANT B NpoLecce AeaTeNbHOCTW.
Korga mu3yyeHune coaep:aHmA HeobxoaAMmo Ana Toro, 4ytobbl ero
MOXHO OblNn0 MNPUMEHUTb Yepe3 AeATeNbHOCTb K CUTyauuu, TaKoe
coaeprkaHue BOCMPUHMMAETCA KaK peneBaHTHOe M no3tomy byaer
n3yyeHo bonee apPeKTMBHO N AENUCTBEHHO.

YyebHasa moaenb 5E cnyKut rubknm unmknom obyyeHmsa, KoTopblin
nomoraert pa3paboTymkam  y4yebHbIX NPOrpamm, KNaCCHbIM
pykoBoaAuUTeNnAM co3fgasaTtb YpPoKM STEM, KoTopble WUANKOCTPUPYIOT

KOHCTPYKTUBUCTCKNE, OCHOBAHHbIE Ha pedpopmax nepenoBbie METOoAbl
obyyeHuna.”



Target group: Students of 17-20 years old
Lesson goal and learning objectives:

«Students will be able to develop their intellectual, personal and professional abilities

KNOW:
+1. Students will be able to know about the
problem they are planning to solve

UNDERSTAND:

2. SWBAT understand the materials for egg
drop container building/design

3. SWBAT understand how to work on the
problem solving and work in team

DO

*4. SWBAT design a product: team work, a
draft on the small boards for design of egg
drop container.

5. SWBAT test the container

*6. SWBAT present their
products/containers to the groupmates

1.ENGAGE: Share an idea to create a container for egg on the board and ask students to turn and talk to
partners to identify what they are trying to solve for by circling key words (Brainstorming)
2.EXPLORE: Students works in teams of four and solve the problem. Once they are done, they share their
answers with the otherteams and compare their work.
3.EXPLORE: Students works in team of four to solve the problem (on the board they have a list of materials to
create a egg drop container) and design a draft for solving, then sharing with the partners of the team.
1. Assessment used: formative: discuss how easy or difficult the problem was? Now, turn and talk
to the other team and explain what was easy/what was difficult. (social)
4 EXPLORE Whole class discussion: 1. How did you solve the problems? 2. How can we setup an eggin
container to represent this problem? 3. How can we solve for it?
5.EXPLAIN to class: We can solve the problem to create an egg drop container, which will be hard and won’t
be broken from 100 meters height..
6.EXPLORE Why do we use Materials as -Raw egg, rubber bands, craft sticks, straws, paper, pen or
pencil, tape, cotton wool, scissors, cardboard.
7.Design the ideas when solving? Think-Pair -Share
1. Assessment used: students discuss with partners in their teams, write down their ideas step by
step for why these materials can help in solving problem, and provide an example with their
partner to showcase this. (epistemic, social, conceptual)
8.ELABORATE: Students work in teams and practice
1. Solve the problem with partners in team
2. Design anidea on a paper: a container to protect an egg
3. Design a container to protect an egg
9.EVALUATE: Students test the containers and complete a three question exit ticket (assessment -
conceptual, epistemic)
1. Testan egg drop container from 80-100 meters and write results
2. Using the same problem, explain the process you used to solve the problem (show your work!)
3. Share the problem you created and how you would solve it.









CMACUBO 3A BHUMAHMUE!
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