Investigating

Terrific

Science

",l
——y

e e

.
\{
1

Solids,

Press,

Liquids and Gases with TOYS
www.terrificscience.org

Contents

Program Staff ix
Acknowledgments Xi
Foreword Xiii
Introduction 1
What Is Teaching Science With TOYS? ... incncneinssnsisssisssisssisssssssssssssssssssssses 1
What Are TOYS Teacher Resource Modules? ...........emereneceneesseessssessnsessssessssesens 1
Inside This Teacher Resource ModUIe ...........veeneenerneiinseissisisssesssisssesssesssssssssssens 2
Activity List 5
Safety Procedures 7
Content Review 11
STALES OF MATLET .ovvvererverreerreessissseessissssessssssse i sssssssssssssssssssssssssssssssssssssssssssssssssssssssasess 1
SONAS werverreeriererireriseseseetsesss st sess s s s st sss s sssesssessses s b s ssse s s st s s s sssnssseses 12
LIQUIS ©evererreeeresessississsssisssssstssssssssssassssssssssssssssssssssssasssssssssssssasssssssssssssanssssssnssasssnssanses 14
GASES covvevrnrerseenserssesssesssesissesssesssesssessss st s s s s s s e bR R AR AR bbbt 14
Hard-t0-Classify MAtLEr .........coowrvermrresneressrissssessssssssssssssssssssssssssssssssssssssssssssssssssens 14
DNSILY oorreeeeeeeeierieeteessesisesisesisesssessse s sssessssssssssssesssesssessssssssesssesssessssssssssssesssesssesssnes 15
Effects of Temperature and PreSSUIE ........veureensrenererssississsssssssssssssssssssssssssnns 16
ChANGES O STALE ..oucveereerieriesteses sttt s b sass st s s sasnses 17
LiqUid-t0-Gas TraNSILIONS ......c.cevvereeerresrresersssssssssssssssssessssssssssssssssssssssssssssssssssssssssnns 17
GaS-tO-LiqUid TranSIHIONS ......ccveverrrerenereseneiesstesessssssssssssssssasssesssessasssessssssessesssanses 20
SOlid-tO-LiqUid TraNSITIONS ...c.ucveererreerienssesssessessssssssssssssssssssssssssssssssssssssssssssssssssssses 21
Liquid-t0-Solid TranSItioNS ........ccceeveererreerirereesiessinssessensssssssssssessasssessasssessesssessasssenses 21
SOlid-10-GAS TrANSILIONS ....veurvrrerrerrirsriisssisesieeissesssesssesssesssessssssssesssessssssssssssssssessseses 21
GAS-t0-50lid TrANSILIONS ...cveuveererrrirrissressssessssssessssssssssssssesssssssssssssssssssssssssssssssssssssses 21
ENEIGY ChANQES ..ottt sssssssessssssssesssssssessssssssssssssssssssssssens 22
References for CONTENT REVIEW ........ovvureeerirerinerinsesisesisssssssssssssssssssssssssssssssssssssessenes 24
Pedagogical Strategies 25
Using National Standards for Science EQUCAtION ........cccevvveeererererneernsiissinnresssesesesesienns 25
Effectively Incorporating the Activities in the Classro0m .........ccoc.oeeveemerrnsreenecresnssenne 27
ASSESSIMENT ..evvrverrereerserrenseeisessessesssesssesssesssesssesssessssssssessss s sssessssssssesssesssessssssssssssesssesas 28
References for Pedagogical StrAtegies .........cowmrrenmssenssessssnssesnsssssssssssssssssssssnnns 32


gertzse
Typewritten Text
Investigating Solids, Liquids and Gases with TOYS 
Terrific Science Press, www.terrificscience.org

http://www.terrificscience.org

At

States of Matter Activities 33

PrOPErties Of MALLER ....ccecverrerreereriesses st ssssssssssssssssssssssssssssssssssssssasssssssssnns 35
BEABUGS .vvevvereeereeetsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnns 47
MYSEEIY EQQS covuvrerreniieeneirennsiseisseisssssisssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssesssses 59
BalloON N @ BOTHIE w..ucvereerreeceiceicieceecisseisesiseessssssssessssessssesssssssssessssesssssssssnes 71
BUIPING BOTLIE oottt sisesissssse s sssssssesssssssssssssssssssssssssssssssssssssssssens 81
TISSUE TN @ CUP weverrereieisrsssssessessssssessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessns 89
Showing That Air Has MAsS .......ceceeremrrnnienssissesssssssssessssssssssssssssssssssssssssssssssssssses 99
Marshmallow in @ SYFNGE .....c.veeeereireiireeieeieiseeisesssesississssssesssesssssssssssssssseses 105
MOVING MOIECUIES ...ouveeererrerreertestesses et sssssssss s sssssssss s s sssssssssssssssnses 113
Non-Newtonian Fluids—Liquids or SOldS? ..........coeerremrenrnrrenrnerensirerssisssennes 119
ROCK CANAY CrYSTALS ....ouvvvrerveererrresriieissssissessssssssessssssssesssssssssesssssssssssssssssssssssses 131
Crystals from SOIULIONS .......uvveerereeeriessssssssissesssssssssssssssssssssssssssssssssssssssssssssssans 141
Changes of State Activities 149
Crystals DY FIEEZING .....vuuureureereeeieeiiesisesisesissesisessasssssssssssssssssssssssssssssssssssssesssnes 151
Boiling Water in @ Paper POt .........ocveeeeeeeeeriesisesisesisesssessssesssssssssessssesssnes 161
Boiling Liquids iN @ SYFNGE ....vvuevereerrireiisesieeieisesisesssesessssssssssssssssssssssssssssssssses 167
BOiling Water With 1€ ... ssssessssesssssesssessssesssnes 179
Liquid 10 GaS iN @ FIICK cuucuueerrieeeesieeees ettt sssass s ses s sessasssessassanses 187
Disappearing Air FIESNENEN ... sssssssssssssssssss s sssssssssssssssssssssses 197
A COOl Phase Change .......c.rneeneieineissesesississesssssssssssssssssssssssssssssssssssssssssssass 205
Using Dry Ice t0 Inflate @ BallooN ........cvenrennernnernnsiinsesisssisesisssssssssssssssssessenes 213
The Phase Changes of Carbon DIOXide ..........cocweereenneeenseeenesisesinesissesissesenens 219
Balloon-into-a-Flask ChallENge ..........covrennrrrnernnernserisnssisesissesissssssssssssssssssssenes 233
Crushing an AlUMINUM CaN ......veeerieeeesiesesiiesiesesissssssessssesssssssssssssssssssssssnes 247
Hats Off to the Drinking Bird ..........ccoceeuneeneenneinninsssssesssississssssssssssessssssssssssssses 257
Appendices 267
Masters for ASSESSMENT MOTELS ........vververrrenrrernrrisssessessssssesssssssssssssesssssssssssssssssssees 267
SHOPPING LIS cevverrrerrerriresiesisssessisssisssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssans 275
Activities Indexed by SCIENCE TOPICS ...vuurverrrerrererireiseissssssssississsssssssssssssssssssssssssens 276
National Science Education Standards MatriX ............oeewmeeseresnersessssessesssssssssssesenees 282

Investigating Solids, Liquids, and Gases with TOYS





