
A Museum of Science Traveling Program

Heat and Temperature



Description

Heat and Temperature is 

a 60-minute presentation 

about thermodynamics, 

with demonstrations 

featuring cryogenic liquids 

and combustion.



NGSS Connections
• 6.MS-PS1-7. Use a particulate model of matter to explain that density 

is the amount of matter (mass) in a given volume. Apply proportional 

reasoning to describe, calculate, and compare relative densities of 

different materials. 

• 6.MS-PS4-2. Use diagrams and other models to show that both light 

rays and mechanical waves are reflected, absorbed, or transmitted 

through various materials. 

• 7.MS-PS3-5. Present evidence to support the claim that when the 

kinetic energy of an object changes, energy is transferred to or from 

the object. 

• 7.MS-PS3-6. Use a model to explain how thermal energy is 

transferred out of hotter regions or objects and into colder ones by 

convection, conduction, and radiation. 



NGSS Connections
• 8.MS-ESS2-1. Use a model to illustrate that energy from Earth’s 

interior drives convection that cycles Earth’s crust, leading to melting, 

crystallization, weathering, and deformation of large rock formations, 

including generation of ocean sea floor at ridges, submergence of 

ocean sea floor at trenches, mountain building, and active volcanic 

chains. 

• 8.MS-PS1-1. Develop a model to describe that (a) atoms combine in 

a multitude of ways to produce pure substances which make up all of 

the living and nonliving things that we encounter, (b) atoms form 

molecules and compounds that range in size from two to thousands of 

atoms, and (c) mixtures are composed of different proportions of pure 

substances. 

• 8.MS-PS1-4. Develop a model that describes and predicts changes in 

particle motion, relative spatial arrangement, temperature, and state 

of a pure substance when thermal energy is added or removed. 



NGSS Scientific and Engineering 

Practices 

• Asking questions and defining problems. 

• Planning and carrying out investigations. 

• Developing and using models. 

• Constructing explanations and designing solutions. 



Needs

We bring all materials 

and equipment, including 

a camera, video 

projector, and screen. 

Access to 110-volt 

electricity is required.



Space Requirements

The program can be presented in assembly-

suitable spaces like gyms, multipurpose rooms,  

cafeterias, and auditoriums.



Goals: Liquid Nitrogen

Liquid nitrogen is used 

to illustrate what happens 

when temperatures are 

rapidly raised or lowered.



Goals: Heat

• As soon as nitrogen 

absorbs heat from its 

room-temperature 

surroundings, its 

transition from liquid to 

gas is explosively 

obvious.



Goals: Conduction

Once heat is defined as a 

flow of energy, common 

forms are demonstrated. A 

silicon tile’s poor 

conductivity protects a 

volunteer from a flame.



Goals: Radiative Heating

A blast of light energy 

can incinerate a piece of 

paper as long as it’s 

absorbed.



Goals: Convection

A helium balloon can’t be 

cooled down enough to 

condense, but it certainly 

behaves differently as its 

density increases.



Additional Content

In addition to these core 

goals, other concepts are 

taught with a variety of 

additional demonstrations.



Finale

At the end of the program, 

a mystery gas is distilled 

through liquid nitrogen, 

and the students are 

challenged to identify it by 

its behavior…



Finale

…and chemical properties.



Program Details
• Can only be booked for 

school groups.

• Appropriate for sixth-, 

seventh-, or eighth-grade 

students studying 

thermodynamics.

• A 45-minute introductory 

version can be booked for 

mixed sixth- through 

eighth-grade groups.



Program Details

• Capacity is eight classes 

(200 students) per 

session.

• Up to two consecutive 

sessions can be taught 

per day.



2017 – 2018 Prices

Modest mileage fees are charged for sites more than 30 miles away.

Sessions per Day Price

1 Session $525

2 Sessions $900



Heat and Temperature

For information/reservations:

mos.org/travelingprograms

travelingprograms@mos.org

617-589-0354


