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N3cneaBaHe Ha BcerneHaTta: OT MaJ/IKoTo A0 ro/isMoTo

EXPLORING THE UNIVERSE:
FROM VERY SMALL TO VERY
LARGE
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N3cneaBaHe Ha BceneHaTta: OT MaJ/IKoTo A0 ro/isMoTo

EXPLORING THE UNIVERSE:
FROM VERY SMALL TO VERY
LARGE

Activity 1: Collisions and scattering — conabcbum n
pa3cenBaHe

Suggested age: 10 years and up (the activity should be
done with adult supervision)

Estimated time for the activity: 20-30 minutes
Pre-lesson preparation time: 10-15 minutes

Ta3u 0deliHocm 0eMoHCMpuUpa Kak pabomu pa3scetisaHemo.
Ta 3ano3Hasa yyeHUUUmMe ¢ memoo 3a uoeHmuguyupaHe Ha
uesesu hopmu om XapakmepHU KOHgu2ypayuu Ha
pa3celsaHe.
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N3cneaBaHe Ha BcerneHaTta: OT MaJ/IKoTo A0 ro/isMoTo

EXPLORING THE UNIVERSE:
FROM VERY SMALL TO VERY
LARGE
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Activity 1: Collisions and scattering — conbcbum u
pa3cenBaHe

Materials

* 6 mm steel ball bearings

* Small, flat objects with different geometric shapes (triangle, disc,
square)

e Sturdy cover, such as a piece of cardboard

A HulaHoop
w“;*léQIENTIX

ommunity for science
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N3cneaBaHe Ha BceneHaTta: OT MaJ/IKOoTo A0 ro/isMoTo

Npouepypara:

EXPLORING THE UNIVERSE:
FROM VERY SMALL TO VERY
LARGE

1. Hameperte ronama, rnagKa noBbpxHocT (Na0T). OnpeneneTe 30Ha,
KbJEeTo MoXeTe Aa TbpKanaTe caumu. Manonssante obpby, 3a Aa
orpaHMumMTE NOBBLPXHOCTTA. [locTeneTe BbTPELIHATa NOBbPXHOCT Ha 0OPbBY:
C ABYCTpPaHHa NenaALla feHTa.

2. MocTtaBeTe ManbK N/IOCHK NpegMeT B LLleHTbpa Ha 06pbua. C
ABYCTpaHHATa NeHTa puKcupanTe obeKkTa B UeHTbpa.

3. TbpKy/HeTe Wena cauymMmu Kbm obeKta u HabaloaaBauTe KaK Te OTCKaya
OT Hero. MI3non3Bante marHuT, 3a Aa cbbepeTe caummTe. [NoBTOpETE
EeKCNEePMMEHTA HAKOJIKO NbTU C Pa3IMYHUTE 0OEKTU, JOKATO OTKpUETE
3aKOHOMEPHOCT B NOJIyYEHUTE KOHDUTYPALIUN.

4. HeKa y4yeHUK NOCTaBM e4uH OT 06eKTUTe B LLleHTbpa Ha
eKCnepmMmeHTaIHaTa 30Ha U ro CKpue nog, Kanaka. [lo3HanTe popmaTta Ha
obeKTa Bb3 OCHOBA Ha TOBA KaK CaUMeEHUTE 1arepu ca ce pasnpbCHau...

- VkEuropean u"‘;j'éCIENTIX
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Descriptor: astronomy physics space exploration

Agerange:14-19

o o e Resource type: enquiry-oriented activity, exploration, lesson plan, text
Creative commons: ®

Praject: Science in school
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@ Report a problem

Author: Ketevan Akhobadze

STEM strategy criteria: Contextualization of STEM teaching, Inquiry Based
Science Education (IBSE)




N3cneaBaHe Ha BcerneHaTta: OT MaJ/IKOTo A0 rosisMoTo

EXPLORING THE UNIVERSE:
FROM VERY SMALL TO VERY
LARGE

Users' Tags:
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Descriptor:

The scattering experiment in action:
Fermilab Office of Education and Public
Engagement
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OnuTtaure:

CbnocTtaBeTe KOHOUIYpaLUUTE Ha Pa3CeNBAHE Ha
CaYMUTE C PA3/IMYHMN TUNOBE MOBBPXHOCTH
(BonbOHATK, NpaBU, HAKOHEHU U T.H.)

HeKa HAKOM CKpMe Noj Kanaka HoB npeamer.
TbpKy/HETE CAYMUTE KbM HEro OT Pa3/INYHU BINMN.

MorkeTe nm ga no3Haete popmarta M paamepa Ha
HOBMA 0OEKT Bb3 OCHOBA Ha KOHOUTYpaUUUTE Ha
pa3cenBaHe?
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N3cneaBaHe Ha BceneHaTta: OT MaJ/IKOoTo A0 rosisMoTo

EXPLORING THE UNIVERSE:
FROM VERY SMALL TO VERY
LARGE

NpunoxxeHua:

v
@ Report a problem

© © © oyt oo s
— YYyeHU U NHKEeHepPn U3Nnon3BaT Pa3CEMBAHETO HA YacTMLM,

3a A3 onpeaenat MUKPOCKOMUYHWN CTPYKTYPU — OT
cybaTOMHM YacTULK A0 NMPOTENHM.

MHOrobrb2IHOTO N1a3€epHO pa3cel‘/'|BaHe Ha CBET/INHATA CbLO
ceé n3nos3sa 3a onpeaenaHe Ha MOJIEKY/IHOTO TEI/10 Ha
npoTenHnTe U NPoTENHOBUTE KOMIMJTIEKCH.

£ 3 \’k'Eumpean ,.f‘{gCIENTlx
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HoBo oTkputne B LUEPH c yyactue Ha yyeHu ot bAH

Ha ekcnepmumeHTa TOTEM, nposexpgaH Ha LHC B LUEPH, ce nscnensa enactmyHoTo
pa3cemBaHe Ha MPOTOHU, KOETO HOCU BaXHa MHPOPMaALMA 33 B3aMMOAENCTBUETO U
CTPYKTYpaTa Ha Te3n enemMeHTapHM YacTuum.

BupTyanHo nocelieHne B TyHena Ha l'onemus agpoHeH konangep 8 LEPH c a-p Meopru AH4es:

V " CMS Virtual Visit from:Bulgaria at the C... & ~»
3 Watchaier  Share

tyf sclence
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N3cneaBaHe Ha BceneHaTta: OT MaJ/IKOoTo A0 rosisMoTo

EXPLORING THE UNIVERSE:
FROM VERY SMALL TO VERY
LARGE

Auckycuna:

 KaKBO ce c/1ly4Ba, KOraTto caymmTe yaapAaT uenta?
* MopaenbT Ha pa3cemBaHe 3aBUCK N OT dOopMaTa Ha UenTa’?

W Add to favourites
@ Report a problem

* e e wae Descriptor: astronomy phy »ace exploratio;
Age range: 14-19

O o o Resource type: enquiry-oriented activity, exploration, lesson plan, text
Creativ
Project

e 3alo TpAbBa Aa NOBTapPATE EKCNEePMMEHTa MHOTOKpaTHO (1 aa
cbbupaTe noBeye AaHHU)?

 KaKkbB MOAen Ha pa3cemBaHe ce NoJly4yaBa C TPUDBIb/IHUK?
(Anck? KBagpat?)

{* *} < European _‘f‘{l
P kschool?net (A) ce mony4asa OT PABHOCTPAHEH TPUBIBIHUK, a (B) - oT fC'EN['X

muck: Fermilab Office of Education and Public Engagement



N3cneaBaHe Ha BcerneHaTta: OT MaJ/IKoTo A0 ro/isMoTo

EXPLORING THE UNIVERSE:
FROM VERY SMALL TO VERY

Activity 2: Can you bend light?
MoxKeTe nn ga oroHeTe CBET/INHA?

Suggested age: 10 years and up (the activity should be
done with adult supervision)

Estimated time for the activity: 20-30 minutes
Pre-lesson preparation time: 10—-15 minutes

X _Apparent star location

x
Actual star
/ocalion
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N3cneaBaHe Ha BcerneHaTta: OT MaJ/IKoTo A0 ro/isMoTo

EXPLORING THE UNIVERSE:
FROM VERY SMALL TO VERY

LARGE

Activity 2: Can you bend light?
MoxKeTe nn ga oroHeTe CBET/INHA?

[peactaBeTe cU TOMKa 33 BOYAUHT, KOATO ceau B LEeHTbPa Ha
6aTyT. TonKaTta 3a 60yANHT AencTBa KaToO MacnBeH 0beKT, a
TbKaHTa Ha 6aTyTa AencTBa KaTo NpocmpaHcmaeo-epeme. AKO
TbPKanATe Ma/ika TOMKa KbM TOMKaTa 3a OOYNUHT, T4 Lie

cnefBa KpuaTta B baTyTa.
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N3cneaBaHe Ha BcerneHaTta: OT MaJ/IKoTo A0 ro/isMoTo

EXPLORING THE UNIVERSE:
FROM VERY SMALL TO VERY
LARGE

Activity 2: Can you bend light?
MoskeTe nn pga orbHete ceBetanHa? Mpouepypara:

-
Science in
-

escriptor:
Age range: 14 - 10
o o Q Resource type: enquiry-oriented activity, exploration, lesson plan, text
Creati mmons.
¥ Add to favourites
Projec

School

1. Pa3terHere TbKaHTA BbpPXy OTBOPEHATA KYTUA.
2. 3aKpeneTe TbKaHTa cbC Tenboa OTCTPaHM Ha KyTUATA.

3. MNocTaBeTe TexecT BbpXy TbKaHTa. KakBo cTaBa? OnbHaTaTa
TbKaH NpeacTaBaABa MPOCMpPAHCMBo-8peMemo U BCAKA
TEXeCT NpeacTaBaABa MacuBeH 06eKT.

4. TopKynHeTe caumuTe NOKpail macuBHUA 0b6eKT (Te
NpeacTaBNABaAT YaCTMLM CBET/IMHA). KakBO ce cnyyBa C
TPAEKToOpPMATA NM?

5. MpomeHATe CKOPOCTTA HA CAUMMUTE U TEINTOTO HAa MaCUBHUA
obekT. MokeTe n Aa HakapaTe caymuTe Aa OﬁVlKEiE?/‘I’ OKO/10

* X %

A <#'Eur°pean MacuMBHUA 0DeKT? -+ 4 SCIENTIX
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N3cneaBaHe Ha BcerneHaTta: OT MaJ/IKoTo A0 ro/isMoTo

EXPLORING THE UNIVERSE:
FROM VERY SMALL TO VERY
LARGE

Activity 2: Can you bend light?
MoxKeTe nn ga orobHeTe CBEeT/INHA?

Onurtaure:

N3nonssanTe 6@30MacHU UMK U MPeXa, 3a a OKauuTe
MacuBeH nNpeameT noj TbKaHTa NPOCTPaHCTBO-BpeMe.

MoeTe 11 Aa Nno3HaeTe macaTa Ha ob6eKTa Bb3 OCHOBA Ha
TPaAEKTOPUATA HA caymmTe?

A Vk European u"‘;j'éCIENTIX

SC hOOlnet colrm'_umty fur;scierl:e

education in Europe



N3cneaBaHe Ha BcerneHaTta: OT MaJ/IKoTo A0 ro/isMoTo

EXPLORING THE UNIVERSE:
FROM VERY SMALL TO VERY
LARGE

Activity 2: Can you bend light?
Mo>keTe 1 Aa oroHeTe CBeT/IMHA?

NMpunoxkeHwua:

dPusnunTe U3N0NA3BaAT 2PABUMAYUOHHA Aewa, 3a Aa onpeaenar
MacaTa Ha raflakTUKUTE N ga U3MepAT KOIMYeCTBOTO TbMHA
maTtepua BbB BceneHara.

YyeHnTe cMATaT, Ye TbMHaTa maTtepua n3obuacTea n U3KpPMUBABA
npocmMpaHcmMeo-8pememo, HO AOCera He ca npuaaranm Apyru
dopMKM Ha OTKpUBAHE.

A Vk European u"‘;j'éCIENTIX

community for science
SChoo lnet education in Europe



N3cneaBaHe Ha BcerneHaTta: OT MaJ/IKoTo A0 ro/isMoTo

EXPLORING THE UNIVERSE:
FROM VERY SMALL TO VERY
LARGE

Activity 2: Can you bend light?
Mo>keTe 1 Aa orobHeTe CBeT/IMHA?

Aunckycua:

e KaKBO ce cnyyBa Cc NbTA Ha GOTOHA, KOrato TOM NPEMMUHE
61130 A0 rasiakTuKa?

e KaK OrbBaHETO 3aBMCM OT MacaTa Ha raslakTuUKaTa?
e KaK yyeHuTe onpeaenaTt MacuTe Ha ranaktukurte?
* BuHarm nm ceetinHaTa MoXe Aa n3bsara ot rpaBUTaLMOHHOTO

NPMBANYAHE Ha MacuBeH 0OeKT?

A Vk European u"‘;j'éCIENTIX

SC hOOlnet oM _umly fur;scierl:e

education in Europe



N3cneaBaHe Ha BcerneHaTta: OT MaJ/IKoTo A0 ro/isMoTo

EXPLORING THE UNIVERSE:
FROM VERY SMALL TO VERY
LARGE

Activity 2: Can you bend light?
MoxKeTe nn ga oroHeTe CBeT/INHA?

Aunckycua:

[MbTAT Ha GOTOHUTE Ce U3KPUBABA, KOraTo NpemmnHaBaTt 61130
10 raflakTUKa nopaau epasumayuoHHama sewa. Tbh KaTo
NPOCTPAHCTBOTO € M3KPMBEHO OT MAaCUBHU 0OEKTU, CBET/IMHATA
OT Aane4yeH 0O6eKT ce OorbBa, AOKATO NbTYBA A0 HAC, U HME
BUXAaMe U3KPUBEHO N3obparkeHue.

KO/IKOTO Mo-TeXXbK € MaCUBHUAT O6€KT, TOJ/IKOBa noBseye
U3KPUBABA NbTA Ha CBET/IMHATA. Taka U3KPUBABAHETO HA
CBET/INHATA HU AaB4d VIHCI)OpMaLI,MFI 3a MacaTa Ha obeKrTa.

* X %

sor \’#'European -% SCIENTIX

community for science

\\ SC hoo lnet education in Europe
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N3cneaBaHe Ha BcerneHaTta: OT MaJ/IKoTo A0 ro/isMoTo

EXPLORING THE UNIVERSE:
FROM VERY SMALL TO VERY

Activity 2: Can you bend light?
MoKeTe n ga oroHeTte cBeTAIMHA? AAUCKycua:

Descriptor:

[PaBUTALMOHHUTE NeLLM AaBaT Bb3MOXKHOCT 33 U3cneABaHe Ha
CBOMCTBATa Ha AaNneyHu raNakTuku. BaxkHa nocneauua or
N3KPUBABAHETO HA NELLUTE € YBEJIMYEHMETO, KOETO HM NO3BOJIABA
na HabnropaBame 0b6eKTn, KOMTO MHaYe Buxa bunum TBbPAE Aaney,
3a Ja ce BUXKAAT.

CsBeT/IMHaATa obaye He BUHArM moxe aa nsbsra ot
rPaBUTALMOHHOTO NPUBANYAHE Ha CBPBXMACUBHU 0OEKTH:
YepHUTE AYMNKK ca PerMoHn B NMPOCTPAHCTBO-BPEMETO, KbAELTO
rpaBUTaLMATa € TOIKOBA MOLLHA, Ye JOPU CBET/IMHATA HE MOXKe

na nsbara.
{ :T T&'European o TSECIENTIX

* ok \\ community for science
SC hoo lnet education in Europe



N3cneaBaHe Ha BcerneHaTta: OT MaJ/IKoTo A0 ro/isMoTo

EXPLORING THE UNIVERSE:
FROM VERY SMALL TO VERY
LARGE

-
Science
-

escriptor:
Age ra 4-10
Creative commons

¥ Add to favourite
Projec

in School

Activity 3: Can you probe shapes with pinheads?
Mo>kete m aa otkpuete popmara ¢ Kapouumn?

Suggested age: 10 years and up (with adult supervision)
Estimated time for the activity: 20—-30 minutes
Pre-lesson preparation time: 10-15 minutes

KONKOTO No-BUCOKa € E€HEPIrnATa, TO/ZIKOBA NOBEYE Ce ,£I,O611M>KaBaT YyacTnumte €aHa A0 4pyra,

pasKpuBaKn GUHKU AeTanam OT CTPYKTypaTa CU. 3a 3anmncBaHe Ha pe3yiTaTuTe OT Te3u
BMCOKOEHEPrMmnHmM coONbCbLM Ce U3N0A3BaT demeKmopu Ha Yyacmuyu. [leTekTopuTe ca eanH
BUA, 2U2aHMCKU UUughposu Kamepu, KOUTO ce U3NO0A3BaT 3a ,CHUMaHE” Ha U3KIIOUYUTENTHO MaKK
yactnun.leMHocTt 3 06ACHsABa Kak MOXKe Aa ce nscnensat GopmMmu € MOMOLLTa Ha Pa3IMYHKM MO
pasmep Kappuum n npaBu aHaNOTUs MeXAy eHepruaTa/Ab/XKMHATa Ha BbaiHaTa Ha YacTMUMTE,

pasaennTenHaTa cnocobHocCT 1 pasmepa Ha KapduuaTta.
r-S:‘S

{ } \’pEuropean
S NSchoolnet

IENTIX
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N3cneaBaHe Ha BcerneHaTta: OT MaJ/IKoTo A0 ro/isMoTo

EXPLORING THE UNIVERSE:
FROM VERY SMALL TO VERY
LARGE

Activity 3: Can you probe shapes with pinheads?

Mo:KeTe an ga otkpuete dpopmarta ¢ Kapduun?
1dpi 2dpi 5dpi 10dpi 25dpi 72dpi  300dpi

& A % % %

Fermilab Office of Education and Public Engagement

MaTtepuanu

[1Ba KOMR/IEKTA PA3/IMYHK NO pa3mep Kappuum (Mnm reos3geun c Kpbria r1asa)
MpexecTo cuTo

Manku reometTpuyHu popmu (TPUBIbAHUK, ANCK, KBaApaT, Tpanew,)

wf‘j'gCIENTIX

tyf sclence

B
chootne Fermilab Office of Education and Public Engagement sl



UscnepsaHe HA BCeJi€HATA. OT Ma/JsiIKoTo OO roJisiMmoTro

EXPLORING THE UNIVERSE:
FROM VERY SMALL TO VERY
LARGE

Activity 3: Can you probe shapes with pinheads?
Mo>kete m aa otkpuete popmarta ¢ Kapduum?

Npoueayparta
1. MoKpuinTe NonoBMHATA Ha CUTO C eapu Kappuum.
2. NMoKpunte gpyrata Noa0BUHA ¢ ApebHM Kapduum.

3. BsemeTe nnocka reomeTpuyHa popma U HaTUCHETE BbPXOBETE
Ha KapduumTe OTA0NY, TaKa Ye Aa ce ABUXKAT Harope 1 Aa
pasKpuAT dopmaTa Ha ob6eKTa nopa Tax.

4. Cera nsbepete purypu, 6e3 gaa rm rneparte, noBTopeTe

N ' eKCNepMMeEHTa U Ce ONUTANTE Aa OTraTHeTe KakBa popma Mma
Fermilab Office of Education and
i noAd Ka nuunuTe.
Public Engagement A Kapguu

- VkEuropean u"‘;j'éCIENTIX
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UscnepsaHe HA BCeJi€HATA. OT Ma/JsiIKoTo OO roJisiMmoTro

EXPLORING THE UNIVERSE:
FROM VERY SMALL TO VERY
LARGE

Activity 3: Can you probe shapes with pinheads?
Mo>kete m aa otkpuete popmarta ¢ Kapduum?

NpunoxxeHun

ENeKTPOHHUTE MUKPOCKOMNM U3MON3BAT ibY OT EN1EKTPOHMU, 33
na nicneasaTt o6eKTn B MHOro pmH matab. B ontmyeH
MMKPOCKON AbNXKMHATaA HAa Bb/iHATa Ha CBET/IMHATA
OrpaHMYyaBa MAaKCMMAJIHOTO Bb3MOXHO YBE/IMYEHME.

TbW KaTO €1eKTPOHUTE MMAT NO-ManKa Ab/XKMHA Ha BbAHATA,
Te morarT ga NoCTUrHaT rno-rosIAMo yBeJsimyeHne n MmoraT aa ce
N3M0A3BaT 3a BUXAaHe Ha 06eKTn okono 1000 nbTK No-masku
OT Te3U, Hab/1toaaBaHU C ONTUYEH MUKPOCKOT.

5 \’#'European .-f‘j'gCIENTIX
*xk NSchoolnet

community for science
education in Europe

MpaBKa noa eneKTPoOHeH MMKPOCKoN




UscnepsaHe HA BCeJi€HATA. OT Ma/JsiIKoTo OO roJisiMmoTro

EXPLORING THE UNIVERSE:
FROM VERY SMALL TO VERY
LARGE

Activity 3: Can you probe shapes with pinheads?
MokeTte nn aa oTkpuete popmara ¢ Kappuumn?

Aunckycus

 3aBUCU NK pa3genutesiHaTa CNocobHOCT OT pa3mepa Ha
Kapduuara?

e KakBo paBa no-gobpa pasgenntesniHa crnocobHocT: no-
MaJIKN UK NO-Tonemm Kapouum?

O Vp European u"‘;j'gCIENTIX
kel NSchoolnet

community for science
education in Europe




UscnepsaHe HA BCeJi€HATA. OT Ma/JsiIKoTo OO roJisiMmoTro

EXPLORING THE UNIVERSE:
FROM VERY SMALL TO VERY
LARGE

-
Science in
-

escriptor:
Age range: 14 - 10
o o Q Resource type: enquiry-oriented activity, exploration, lesson plan, text
Creati mmons.
¥ Add to favourites
Projec

Schoo

Activity 3: Can you probe shapes with pinheads?
Mo>kete m aa otkpuete popmarta ¢ Kapduum?

Aunckycus

EKCcnepmeHTHT NOKa3Ba, Ye N0-BUCOKA pa3aenutenHa cnocobHoOCT moxe Aa cé NoCturHe C

No-MasiKu KappULUM: KONKOTO NO-MaabK € pa3mMmepbT Ha rnaBMYKaTa, TOKOBA NO-BUCOKaA €
pasgenntenHata cnocobHOCT. AHA/IOTMYHO NMPU CONBCHLM Ha YAaCTULM, KOIKOTO MO-BMUCOKA €
eHeprusaTa, To/IKoBa nosBeye ce A06MXKaBaT YacTULUTE eAHa A0 ApYyra, Pa3KpUBaMKKU No-
OUHU AeTannn OT CTPYKTypaTa cu. ETo 3aLL0 nmame HyXKaa OT YCKOPUTENIN C BCE MO-BUCOKMU
eHeprmu, 3a Aa uscaeaBame BceseHaTa BbB Bb3MOMKHO Hal-ronama ababo4nHa n aa
pPa3Kpuem CBOMCTBATA Ha CybaTOMHUTE YaCTULM.

{ } T&'European
S NSchoolnet

fnf“j SCIENTIX

community for science
education in Europe



Resources suggested by Ketevan Akhobadze

The Lederman Science Center (LSC) houses many interactive exhibits and hands-on activities. While
the center is currently closed to the public, Fermilab is excited to bring science to the public virtually.
Find out more here.

Read an introduction on the electromagnetic spectrum: Mignone C, Barnes R (2011) More than
meets the eye: the electromagnetic spectrum. Science in School 20:51-59.

Build a black-hole model in your class: Turner M (2013) Peering into the darkness: modelling black
holes in primary school. Science in School 27:32-37.

This pair of videos explains how X-rays can be used to solve molecular structures. The first illustrates
(literally) how X-ray diffraction works and the second provides more technical insight into how this
technique can be used to solve protein structures.

Watch a video on the EM spectrum and the relationship between wavelength and frequency.

Watch a video on electron microscopy to find out why smaller wavelengths give better resolution.

Tk' European ,-f:rg CIENTIX

SChOOlnet education in Europ:



https://ed.fnal.gov/lsc_exhibits/list.html
https://www.fnal.gov/
https://ed.fnal.gov/lsc/index.shtml
https://www.scienceinschool.org/article/2011/em-3/
https://www.scienceinschool.org/article/2013/blackholes/
https://youtu.be/2w5-AOUuqNA
https://youtu.be/WJKvDUo3KRk
https://youtu.be/nwlhAXkzjj0
https://youtu.be/t4hhdgJADE8

AHraxmnpaHe Ha y4yeHMLUUTE Ype3 UHTePaKTUBHMU

noaxoaun m ydyeHe 4pea riorarisiHe

* A week-long summer
programme

* Opportunities for growth and
development through
productive struggles

* ‘STEAM literate’ - what does it
mean? — the ability to observe
carefully and be curious, to ask

WWW.SandiegO.edU/Steam/academV qguestions, especially ones you

can’t immediately answer

Tk European u“;{gCIEII\fJTIX

SChOOlnet education in Europ:

The STEAM Team — engaging students
through interactive and immersive
learning

Descriptor: engineering mathematics technology

Copyright: ® Age:14-24  Project: Futurum

Description: How can students be engaged in the world of STEAM? What can

looking at art teach students about mathematics? How can playing Inequity

Monopoly inform students about the world around them? This teaching resource
introduces the STEAM Team Academy, the...



http://www.sandiego.edu/steam/academy

Activities for home or in the classroom

Create your own STEAM learning experiences by trying some run at the STEAM Team
Academy.

* Play your own game of Inequity Monopoly. Devise a different set of rules for each
player, so that some players are given an advantage, while others are hindered. Part way
through your game, all players must revert to the official rules. Continue playing.
www.sandiego.edu/steam equitymonop

* Read/watch about the boy who built his own wind turbine and provided electricity for
his village.C
e William Kamkwamba: How | built a windmill | TED Talk

* Design an interdisciplinary STEAM-based lesson series around a visit to your local park

T&' European uf:rg CIENTIX
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http://www.sandiego.edu/steam_equitymonop
https://www.ted.com/talks/william_kamkwamba_how_i_built_a_windmill

William Kamkwamba at a TED conference

Ideas worth spreading WATCH DISCOVER Ideas worth spreadin WATCH  DISCOVER  ATTEN
g g

Another machine pumps water

william kamkwamba how i harnessed the wind?langua

ok * * ‘ z‘t.p
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https://www.ted.com/talks/william_kamkwamba_how_i_harnessed_the_wind?language=en

Moxe nv reonHXeHepCTBOTO Aa ,,oxrflagun‘ Knmmarta?

GEOENGINEERING — large-scale, artificial changes
to Earth’s atmosphere, which could temporarily
help prevent the climate from heating to dangerous levels

Could we use geoengineering to cool

Earth’s climate? _
GREENHOUSE GASES — gases in the Earth’s atmosphere

that trap heat and prevent it from leaving the
atmosphere. Greenhouse gases include CO2, methane,
nitrous oxide, chlorofluorocarbons, ozone and water
vapour, but CO2 is the biggest issue

Descriptor: earth sciences ecology engineering geology
Copyright: @ Age:14-24  Project: Futurum
Description: To prevent dangerous levels of atmospheric warming, we not

only need to reduce our greenhouse gas emissions to zero, we must also remove

some of these gases from our atmosphere. Geoengineering can include many

techniques but, overall, it is a deliberate,...

AEROSOLS — tiny solid particles or liquid droplets
that can be suspended in the air, where they can
interact with the Sun’s light

CLIMATE MODEL — computer programs that can
simulate how the many different elements

wxn // of Earth’s climate interact with each other.
<
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Moxxe N reonHXXeHepCTBOTO Aa ,,oxrlagun‘ Knmmarta?

Could we use geoengineering to cool

Barth’s climate? [€OMHKEHEepPCTBOTO MOXKE A1a BK/IHOYBA
Descriptor: earth sciences ecology engineering geology MHOTO TeXHU KM, HO KaTo LI,FI!'I oe
Copyright: ® Age:14-24  Project: Futurum

MalabHa Hameca B ecTeCcTBeHUTe
only need to reduce our greenhouse gas emissions to zero, we must also remove CUCTEMMU Ha 3eMﬂTa 3a pOTM Bo.ﬂ.e |71 cTBUE
some of these gases from our atmosphere. Geoengineering can include many Ha UBIMEeHEeHMeTo Ha KanmaTa

techniques but, overall, it is a deliberate,...

Description: To prevent dangerous levels of atmospheric warming, we not

KammatuuHute KOMNIOTHPHU MOAEIU MOMAraT 3a NPOrHO3MpaHe Ha pe3yiTaTuTe

OT MHOXECTBO Bb3MOKHW reOUNH}KeHEPHU cueHapun. CpaBHABAHETO Ha pe3yaTaTuTe ot
CMMYAALKUN Ha PA3/IMYHU KIMMATUYHM MOAEIN NO3BO/IABA Aa Ce NPaBAT No-406pu NPOrHo3u
33 TOBA, KaK K/IMMaTbBT LUE Ce MPOMEHMU, KOFraTo Ce HanpPaBAT onpeaeneHn NPoOMeHu B

aTmocdepara. .
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Moxxe N reonHXXeHepCTBOTO Aa ,,oxrlagun‘ Knmmarta?

RESEARCH PROJECT: Using climate
models to examine the possible impacts
of geoengineering, and assessing whether
it should be used as a method to prevent
climate change

Could we use geoengineering to cool
Earth’s climate?

Descriptor: earth sciences ecology engineering geology
Copyright: ® Age:14-24  Project: Futurum

Description: To prevent dangerous levels of atmospheric warming, we not

EXPLORE A CAREER IN GEOENGINEERING
AND CLIMATE MODELLING

only need to reduce our greenhouse gas emissions to zero, we must also remove
some of these gases from our atmosphere. Geoengineering can include many

techniques but, overall, it is a deliberate,...

[€EOUH}KEHEePCTBOTO N MOAE/IMPAHETO HA KIMMaTa ca CaMo ABe YacTW OT HayKaTa 3a KAMMmarTa,
KOAITO CbLLUO € CBbp3aHa C HayKaTa 3a OKo/HaTa cpeaa. Pecypcu 3a yueHUUM:
www.environmentalscience.org/career/climatologist
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http://www.environmentalscience.org/career/climatologist

Acitivities you can do at home or in the classroom

Choose a geoengineering technique from Britannica’s website:
www.britannica.com/science/geoengineering

Research the technique in more depth, and create a poster explaining how the
technigue works, as well as its potential pros and cons.

Make your own predictions of climate change with this Climate Change Modelling in the
Classroom resource:

https://www.scienceinschool.org/wp-content/uploads/2014/11/%20issue9 climate.pdf

Use the climate modelling software Educational Global Climate Modeling Suite

(EdGCM) to visualise how temperature and snow coverage might change over the next
100 years:

https://serc.carleton.edu/eet/envisioningclimatechange/index.htmi
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http://www.britannica.com/science/geoengineering
https://www.scienceinschool.org/wp-content/uploads/2014/11/ issue9_climate.pdf
https://serc.carleton.edu/eet/envisioningclimatechange/index.html

N3KycTBOTO Ha Aa NnpaBMM Hay4YHU OeMOHCTpauuu

Consider the type of questions being asked

THE ART OF SCIENCE

DEMONSTRATION  What do you think would happen if we

altered the equipment?

 Someone else did this experiment and their
results looked like this (why?)

 Who else might be interested in data on
inertia/neutralisation/transpiration?)

*

Users' Tags:
Science in School .
W The European jourma for scence teachers Descriptor: aeronautics agriculture applied sciences astronomy biochemistry

LR O ¢ biology biotechnology botany career education chemistry computer science

o o e earth sciences ecology educational sciences electronics energy engineering
fishery food technology forestry genetics geography geology information and
communications technology (ICT) marine sciences mathematics medicine

B meteorology nuclear energy optics pharmaceutics physics physiology software

) Report a problem space exploration technology zoology

[MomucneTe Kak Aa M3Mnoa3BaTe AeMOHCTPaLUMUTE 33 aHTraXKMpaHe Ha Yy4eHuuumTe u
NpoBepKa Ha 3HaHMATa M. Bue , urpaete ponsi Ha HEBUHHU U3NBAHUTENN" N NPaBUTE KAKBOTO
KarkaT ydeHuumte. ToBa e A06bp HAUYMH Aa NpoBepuUTe Aanum ca pasbpann BaxKHOCTTa HA BCAKA
CTbMKa U Aa I'M aKTUBU3UpaTe.
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M3KyCTBOTO Ha Aa NnpaBUM HaydYHUN OeMOHCTpPauunuu

THE ART OF SCIENCE
DEMONSTRATION

©) Sulfur (small spatula)

-

L SdencenSehonl T eoriulure appliedsinces asronomy bocheman @ Iron filings (small spatula) | | @ Mineral wool plug]
Yac e ————— @) Clamp boiling tube I

Users' Tags:

@ Add to favourites

@ Report a problem

Mineral wool plug 1. Clamp a boiling tube at about 45°C @ Observe changes Q

Clamp 2. Add a small spatula of iron filings to the boiling tube

3. Add a small spatula of sulfur to the boiling tube
Boiling tube 4. Add a bung of mineral wool to the neck of the boiling tube

5. Heat the iron/sulfur mixture strongly for two minutes

© strongly heat - 2 minutes

6. Observe the changes to the mixture during heating

® Mixture of iron and sulfur
e = ¥
Bunsen burner
* K %
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M3KyCTBOTO Ha Aa NnpaBUM HaydYHUN OeMOHCTpPauunuu

THE ART OF SCIENCE
DEMONSTRATION

*
Science in School
W The European joumnal for scence teachers

1 20 00 2 ¢

Users' Tags:

Descriptor: aeronautics agriculture applied sciences astronomy biochemistry
biology biotechnology botany career education chemistry computer science
o o e earth sciences ecology educational sciences electronics energy engineering
fishery food technology forestry genetics geography geology information and
communications technology (ICT) marine sciences mathematics medicine
W Add to favourites . . . .
meteorology nuclear energy optics pharmaceutics physics physiology software

) Report a problem space exploration technology zoology

*
* *

: s (&European
S NSchoolnet

Resources

e Watch a video on how to safely run the

rainbow flame demonstration.

e Watch a video by the National STEM centre on

demonstrating waves with a wave machine.

e Check out The Science Teacher website for

more great tips on how to run a successful

demonstration in science teaching.

e Read an interesting ‘defence’ of the classroom

science demonstration.

e Find more engaging classroom demonstrations

from the Royal Society of Chemistry.

,.f‘{ngNTlx

The community for science
education in Europe


https://youtu.be/TOyDzOc2AaI
https://youtu.be/VE520z_ugcU
https://thescienceteacher.co.uk/demonstrations-in-science/
https://www.hooktraining.com/defence-of-science-demonstrations/#tab-con-1
https://edu.rsc.org/eic/section/exhibition-chemistry

Kak pa HanpaBumM rpagoBeTe CHU ,,MO-YMHU“?

How can we make our cities “smarter”?

Descriptor: ecology energy engineering

Copyright: ® Age:14-24  Project: Futurum

Description: In our modern world, creative thinking and collaborations are

needed to find innovative solutions. This teaching resource introduces the PIRI

project, led by Peterborough City Council in the UK. The project aims to deliver

low-cost and low-carbon emissions...

Vk European w“;{éCIENTIX
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TBOAT NnaH e Mou nnaH:KakBo HM Kapa Aa YyBCTBamMe eMnaTtus

Your Pain Is My Pain: What Makes Us
Feel Empathy?

Descriptor: biology medicine
Copyright: ® Age:14-24  Project: Futurum

Description: Why do we wince when we see someone else stub their toe? Why
do we enjoy watching TV shows where actors perform daring stunts or fall in
love? How is it that we can feel what others feel? What actually happens in our

brains when we feel empathy?...

N </ - European wS:L'é’CIENTIX
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MoxxemMm nu oa HayYyMmMm KOMNKOTHLPa ga knacuduuumpa

MUKPDOCKOINCKU CHUMKUN HAa TYMOPHMU KJ1I€TKUA

Can we teach a computer to classify
microscopy images of tumoral cells?

Descriptor: biology information and communications technology (ICT)

mathematies physics

Copyright: ® Age:14-18 Project: BRITEC

Description: The aim of this project is to involve students in Citizen Science in
and around the classroom to study the effectiveness of using analysis of
microscopy images of tumoral cells done by students, to train a machine

learning (ML) platform to do the analysis...
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[parXAaHCKaTa HayKa - Bb3MOXHOCT 3a neaarormiecku UHoOBaL UM

https://www.youtube.com/watch?v=-o0yJOZC68dg

STEM
CITIZEN SCIENCE AS AN Bl

OPPORTUNITY FOR
PEDAGOGICAL INNOVATION SCHOOL LABEL!

Users' Tags:
In your country

Descriptor: biology earth sciences ecology geography geology
* Age range: > 18 Observatory

Resource type: video

Scientix Moodle
Creah've commons: @

Project: BRITEC Scientix Webinars

o o o Author: Joanna Ropka, Agata Gozdzik X i
Scientix blog

STEM strategy criteria: Connections with universities and/or research

¥ Add to favourites centers, Contextualization of STEM teaching, Emphasis on STEM topics and

) Report a problem competencies, Inquiry Based Science Education (IBSE), Problem and project
* based [g(”v;“'”g (PBL) SClENT|X RESOURCES
** i* WIinrrcT
N ~/ -~ European SCIENTIX
hale NSchoolnet

The community for science
education in Europe

*
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https://www.youtube.com/watch?v=-oyJOZC68dg

N3KyCTBEHUAT NHTENEKT KaTo curna 3a coumanHu bnara

USING AI AND COMPUTER
SCIENCE AS A FORCE FOR SOCIAL
GOOD

Users' Tags:

futurum

Inspiring the next generation

Descriplor: computer science

x Kk Kk Kk KX Age range: 14 - 24

o o Q Resource type: guide
Creative commons: @ @ @

Praoject: Futurum

W Add to favourites

) Reportaproblem Author: Zhigang Zhu

STEM strategy criteria: Connections with industry, Emphasis on STEM
topics and competencies, Existence of supperting pedagogical staff, High quality

instruction classroom materials, Professionalisation of staff
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B TbpceHe Ha HebecaTa

SEARCHING THE SKIES

Users' Tags:

Descriptor: astronomy physics

x K Kk Kk K Age range: 14 - 24

o o o Resource type: guide
Creative commons: @ @ @

Project: Futurum

W Add to favourites

) Report a problem Author: Brad Barlow

STEM strategy criteria: Connections with industry, Emphasis on STEM
topics and competencies, Existence of supporting pedagogical staff, High quality

instruction elassroom materials, Professionalisation of staff

DESCRIPTION

The Universe is full of strange and wondrous things! Amongst the rarities that intrigue astrophysicists are hot

subdwarfs — very hot, dense stars. As Dr Brad Newton Barlow, Director of the Culp Planetarium and Associate

Professor of Astrophysies at High Point University in the US, explains, “Hot subdwarfs are definitely not a

‘normal’ type of star.” This resource introduces Dr Barlow’s research into hot subdwarfs and includes

interviews with him and two of his former students, and an insight into how to become an astrophysicist. Tt

also includes an activity sheet, which contains ‘thinking points’ (based on Bloom’s Taxonomy) to

I European

SCIENTIX
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TbMHaTa cTpaHa Ha chbonepBepkuTe

The Dark Side of Fireworks

Descriptor: chemistry earth sciences

Copyright: ® Age:14-19  Project: Science in school

Description: Fireworks release more than just sound and light. Learn about
the environmental costs of this centuries-old entertainment. Is it worth it or is it

time our love of fireworks fizzled out?
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Moxxem nu ga BakCMHMpaMe cpeLly BUpycuTte B HaluuTe

KINeTKkn?

Can We Vaccinate against the Viruses
Hiding in our Cells?

Descriptor: biology medicine

Copyright: ® Age:14-24  Project: Futurum

Description: This resource introduces the work of Dr Matthew Reeves, a

£ 3 V//European wf‘j'églENTIX
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The work presented in this document is supported by the European Commission’s H2020 programme — project Scientix 4 (Grant agreement
N. 101000063), coordinated by European Schoolnet (EUN). The content of this document is the sole responsibility of the organizer and it
does not represent the opinion of European Schoolnet or the European Commission (EC), and the EC is not responsible for any use that

might be made of information contained herein.



