PhET Tips for Teachers: Density

PhET cosemut 0 yuumeneii: nnomuocmo

Tips for controls:
e You can put the blocks in the water. I1f an object floats, you can hold it under water to
measure its volume.
e Use the scale and the volume of water displaced to calculate the density of the mystery
objects.
e Use the table to determine the identity of the mystery objects.

e If you are doing a lecture demonstration, set your screen resolution to 1024x768 so the
simulation will fill the screen and be seen easily.

Iloockazku no ynpaeieHuro CUMynamopom:

* Buvl moorceme onyckamo 2py3vl 8 600y. Eciu meno niasaem, 8vl modceme, no2py3ums €20 8 800y
YeTUKOM, YMOObIUZMEPUIND €20 00bEM.

* Ucnonvszyiime macuumad u 00bem 8bIMeCHEeHHOU 800bl, YMoObL PACCHUMAMb NIOMHOCHb HEU3EECHIHbIX
men.

* Ucnonv3yiime mabauyy 015 onpedenenust UOeHMUYHOCHU HeUu38eCmublX mell.

*» Ecau vl nposooume NeKyuoHHy0 0eMOHCMpayuio, ycmanosume paspeuienue sxpana na 1024x768,
UMoOBI CUMYTIAYUS 3ANOTHUILA BeCh IKPAH U ObLIA 1e2KO GUOHA.

Important modeling notes / simplifications:
e For named objects in the drop-down menu, mass changes volume to keep density
constant; for "My Block", mass changes density.
e The color of an object in one mode does not imply the same density in other modes; we
did this to challenge students to use other characteristics to understand density.
e Inthe "Same Mass" mode, the density of the blue block is the same as that of water.

e We purposely left out the density of water on the slider, since we saw that it caused
students to engage more with the sim.

Basicnvie 3ameuanusn no Modefmpoeanmo / Oonymeuuﬂ:

* [Ipu 6b100pe UMEHOBAHHBIX 00BEKMO8 8 PACKPBIBAIOWEMCS MEHIO 2PY3 U3MeHAem 00beM, Ymoobl
COXPAHUMbNOCMOSHHYIO NIOMHOCMb, NpuU 8blbope "Moezo epyza” meno usmersem niomMHOCMb.

* [{eem obvexma 6 00HOM pedicume He ROOPa3ymesaen maKou e RIOMHOCIU 8 OPY2UX PENCUMAX, Mbl
coenanu amo, 4moodsl NOOYOUMb YHEHUKO8 UCNONb308AMb OpYyeUue XapaKmepucmuKku 0Jisk NOHUMAHUS
NIOMHOCU.

* B peoicume "motul sce maccwl” niomHocms cune2o 610Ka maKds xee, Kaxk u 'y 600bl.

* Mul namepenno onycmunu RIOMHOCMb 800bl HA Clatioepe, MaK KaK UOelU, 4mo 3mo 3aCmasisiio
cmyo0enmos 0obule 3AHUMAMBCS C CUMYTSIIMOPOM.

Insights into student use / thinking:

e Students do not need to be told to put the block in the water; it is often their first move.

e Students who do not already know the density of water are able to figure it out by playing
with the sim.

e Some students notice that when objects float, they displace their mass, but when objects
sink, they displace their volume.

e Students learn that density is what determines whether an object sinks or floats.

e Students are confused by the behavior of the blue block in the “Same Mass” mode; later
they discover the block has the density of water.

e Most students do not notice the table in the “Mystery” mode.



IHonumanue npu UCnOJIb306AHUU CUMYIAMOPA YUCHUKAMU:

* Vuenuxam He HYICHO 2060pUMb, YMOObL OHU HOAOACULU 2PY3 8 800V, HYICHO, YMOObI IMO OHU 002A0ATUCDH
coenams 2mo camu.

* ylleHI/lKM, Komopbsle eufe He 3Harom niomHocmu 60()bl, MO2ynt 6blIAACHUMb 9MO, uepas ¢ CUMYIIANMOPOM.

* Hekomopble YYEHUKU 3amevarom, 4mo Ko20a mena njaaearont, OHU 6blMECHAIOM AHCUOKOCD 8
3a8UCUMOCTU O CBOell macceol, HO Koz0a mena mMOHYm, OHU 6bIMECHAIOM HCUOKOCTND 8 3ABUCUMOCTIU
om ceoe2o obvema.

* Yttau;uec;z Y3Hawom, 4mo njiontHocms - 3mo mo, 4mo onpedeﬂﬂem, moHem 06vekm uiu niasaem.

* Vuenuxos cmyujaem nogeodenue cune2o epy3a 6 pedicume “moi sce Maccol”’; no3oice OHU
OOHAPYACUBATOM, YMO DMOM 2PY3 UMeem NIOMHOCHb GOOb.

* Boabuuncmeo yueHuKos ne samedaiom maoauyy 6 pesxcume "Heusgecmmuo.

Suggestions for sim use:
e For tips on using PhET sims with your students, see: Guidelines forlnquiry
Contributions and Using PhET Sims.
e The simulations have been used successfully with homework, lectures, in-class activities,
or lab activities. Use them for introduction to concepts, learning new concepts,
reinforcement of concepts, as visual aids for interactive demonstrations, or with in-class

clicker questions. To read more, see: Teaching Physics using PhET Simulations.
e For activities and lesson plans written by the PhET team and other teachers, see: Teacher
Ideas & Activities.
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HpeOJlOJlCEHu}l RO UCRONTB306AHUIO cumyiiamopa:

* Cosemul no ucnonvzosanuro PhET SiMs ¢ eawumu yuenuxamu cm. B pazoene: Pykogoocmeo no
nposedernuto 3anpocoe u ucnoavzosanuio PhET Sims.

* Mooenuposarue ycheuwino ucnoib308aioch NPU 6bINOIHEHUU OOMAUWHUX 3A0AHUL, TeKYULl, 3aHAMULL 8
Knacce unu rabopamopmvix pabom. HUcnonvsylime ux 0is 03HaKomieHust 0Jist QopMuUpo8anus NOHIMuLL,
NOAYyYeHUsl HOBbIX 3HANUL, 3AKPEeNnenUsl 3HAHULL, 8 Kauecmee HA2IAOHbIX HOCOOUT OISl UHMEPAKMUBHBIX

demoHcmpayuil UL NOCMAHOB8KU 80NPoco8 8 Kiacce. Iloopobree wumatiime 6 pazoene. npenooasamue
usuku ¢ ucnonvzosanuem mooenuposanus PhET.

* O meponpusimusix u niaHax ypoxkos, Hanucannvlx komanoou PhET u opyeumu yuumensamu, cm.: uoeu u
Meponpusimust yuumenel.
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