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National Content Standards * Grades 5-8
C. Heat
Heat can be produced in many ways, such as burning,
rubbing, or mixing one substance with another. Heat can move from one
object to another by conduction.

The 14 Big Ideas About Heat & Corresponding Labs
Idea 1. Heat is a form of energy and can be produced by friction

between two objects, electricity flowing through an object, light being
absorbed by an object, or combining one chemical substance with another.

Lab #1: What's the Rub? (kinetic energy) 22
Lab #2: Radiometer Studies (radiant energy) 26
Lab #3: Nichrome Heater (electricity) 30
Lab #4: Hand Warmer (chemical energy) 34

Idea 2. The temperature of an object is defined as the average amount
of heat and is measured using a tool called a thermometer. Temperature is
independent of the mass of an object.

Lab #5: Fingermometers 37
Lab #6: Thermometer Rules! 41
Lab #7: Liquid Thermometer 48
Lab #8: LC Thermometer 51
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Idea 3. When the temperature of a material increases, the motion of
the atoms in that material also increases. When the temperature decreases,
the speed of the molecules also decreases.

Lab #9: SLG Models 54
Lab #10: Ink Races 57
Lab #11: Dancing Teddies 60
Lab #12: Campfire on Command 62
Lab #13: Instant Cold Pack 64

Idea 4. Heat is measured in units called calories. The more mass an
object has the more heat it can store. The amount of heat an object can ab-
sorb is measured as its specific heat.

Lab #14: Calculating Calories 67
Lab #15: Skinny Pins & Fat Bolts 71
Lab #16: Heat Sponges 74
Lab #17: Heat, to be Specific 78

Idea 5. Heat always moves from hot to cold. The greater the differ-
ence in temperature between two objects, the faster their temperatures
change.

Lab #18: Hot-to-Cold Hanger 83
Lab #19: Thermal Moderation 87
Lab #20: Expandable Balloons 92

Idea 6. Insulation is the ability of a material to prevent the move-
ment of heat.

Lab #21: Insulation Pockets 95
Lab #22: Soup-Can Races 98
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Even More Contents

Idea7. Heat waves can radiate through a vacuum or gas in all direc-
tions. Gases expand when they are heated and contract when they are
cooled.

Lab #23: Solar Pockets 101
Lab #24: Kinetic Balloons 103
Lab #25: Solar Balloon 106
Lab #26: Can Crusher 108

Idea 8. Heat can travel through gases and liquids as a convection
current. Liquids and gases expand when they are heated and contract when
they are cooled.

Lab #27: Poor Man's Lava Lamp 112
Lab #28: ConvectionWindow 114
Lab #29: Convection Tube 117
Lab #30: Coiling Cobra 119
Lab #31: Ring of Fire 122
Lab #32: Convection Chimney 124
Lab #33: Convection Organ 127

Idea 9. Heat can be conducted through solids. Solids expand when
they are heated and contract when they are cooled. The amount that they
change is measured as the coefficient of expansion.

Lab #34: Conduction Wheel 132
Lab #35: Ring & Ball 134
Lab #36: Bimetallic Strips 136

Idea 10. Added heat can cause solids to change state and become
liquids. This is called the melting point of a substance and it is used to iden-
tify the material. Added heat can also cause liquids to change state and
become gases. This is called the boiling point of a substance and it is used to
identify the material.

Lab #37: Puddle Tracing 139
Lab #38: Alcohol Rub 140
Lab #39: Drinking Bird 143
Lab #40: Hand Boiler 146
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Idea 11. If enough heat is added to a material that it bursts into
flames, it has reached a temperature called the kindling point.

Lab #41: Burning Steel 150
Lab #42: Flame Jumper 153

Idea 12. Removing heat can cause gases to change state and become
liquids. This is called the condensation point of a substance and it is used to
identify the material. Removing heat can also cause liquids to change state
and become solids. This is called the freezing point of a substance and it is
used to identify the material.

Lab #43: Condenation Can 156
Lab #44: Swiss Cheese Candles 159
Lab #45: Ice Cube Fishing 162

Idea 13. Some materials change directly from solids to gases or from
gases to solids. This characteristic is called sublimation.

Lab #46: Caffeine Crystal Vapor 166
Lab #47: Old Foggy Top 168

Idea 14. Heat causes the molecules in some substances to rearrange.
When this happens, a measurable change can be observed.

Lab #48: Scrambled Attraction 172
Lab #49: Light-Sensitive Beads 175
Lab #50: Memory Wire 180
Science Fair Projects 182
A Step-by-Step Guide: From Idea to Presentation 182
Step #1: The Hypothesis 190
Step #2: Gather Information 199
Step #3: Design Your Experiment 204
Step #4: Conduct the Experiment 209
Step #5: Collect and Display Data 211
Step #6: Present Your Ideas 215
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