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Creative use of videoHands-on activities

4 steps:
• In cooperation with CMMAP scientists, we decide on important topics for 

students to learn.

• Example: It is important for students to understand the mechanics of 
energy transport (and energy balance) via radiation.

• We consider K-12 science standards and develop an activity to teach 
about this topic.

• Example: Students use infrared thermometers to measure radiation 
from earth and sky.

• We develop the activities in consultation with teachers in the summer 
course.

• Example: Teachers felt that students needed more background on 
what, exactly, the thermometers were measuring. We came up with a 
new activity that 
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CMMAP

Reach for the sky.

What does an 
infrared 

thermometer 
measure?

Overview
These days, infrared—or “non-contact” 
thermometers are popular items in hardware 
stores, auto parts stores, and stores that carry 
high-end cooking equipment. You point a 
thermometer at an object, and it reads the 
temperature. You can see how this could be 
useful in cooking, in working on your car.

But... What does such a thermometer actually 
measure? If  you are cooking a roast, there’s a 
good chance that the reading will correspond to 
the surface temperature. But the truth is not 
always so simple, as we’ll see!

Theory
All matter is made of  atoms, and the atoms are 
in constant motion; this is the molecular view of  
thermal energy. And one of  the basic tenets of  
physics is this: When you accelerate a charged 

particle, it emits electromagnetic waves. Does this 
mean that all objects will emit electromagnetic waves?

Indeed it does. This thermal radiation is emitted by all 
solids and all liquids; gases are another story that we’ll 
turn to later. Hotter objects emit more, objects at 
different temperatures emit different wavelengths, and 
some objects (metals, for instance) are pretty poor 
emitters. But the ground, clouds (which are made of  
solid or liquid water), your body, the walls of  the room 
in which you are sitting... All of  these emit thermal 
radiation in measurable and important amounts.

When you aim a thermometer at the sky, you’ll measure a 
temperature. What, exactly, are you measuring?

Necessary materials:

• Infrared thermometer. There are two important 
properties to look for:

‣ Wide temperature range. The low end 
is most important, -50°C is good. The 
radiation emitted from the sky can be 
minimal, so a low end of  the temperature 
range is important.

‣ Small area for measurement. The 
thermometers collect radiation from a 
certain angle. We use a thermometer with a 
12:1 distance-to-spot ratio; this means that, 
at a distance of  1 foot, the spot from which 
radiation is collected is 1 inch in diameter. 
This corresponds to an angle of  about 5°.

• Mug warmer

• Can of  juice or other non-carbonated beverage. 
Whatever you pick, it should have areas with 
paint, bare metal, and clear coatings. We will be 
looking at the difference in emission from 
different places on the can.
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Goal:
We are starting to produce guides that 
outline essential principles that 
includes video clips, written 
information, and investigations that 
illustrate the key concepts.

Features:

• All content is connected to 
standards, but driven by what 
working scientists find is important.

• Materials are produced by a team 
that includes scientists and 
educators.

• We focus on making topics 
accessible, understandable, and 
memorable.

Our first topic is “Ten Things You 
Should Know About the Atmosphere.”

Rationale:
As part of our Everyday Science television program, we spend a good deal 
of time exploring the use of video as a tool to make complex physical 
concepts understandable and memorable.

We are producing a series of video clips that people can use in K-12 and 
college classrooms on a range of topics.

Next up:
10 Things You Should Know 

About Climate Change
What are the 10 things?

Buoyancy

Interference

Resonance

PhasesInfrared

Energy

What topics should we 
illustrate next?

What topics should we 
investigate next?


