
Watch on the Hudson Library  

Facebook page anytime before 5/2  

A bonus resource 

Saturday, April 24 

 11:00 a.m. 

Investigating  

Climate Change 

Plan a visit to the Cleveland Museum of Natural History.  

Advanced Ticket Purchase is Required. 

MUSEUM HOURS  

Wednesday–Sunday: 10am–5pm, (Closed Monday and Tuesday)  

For more details visit: 

https://www.cmnh.org/visit/welcome-back-protocols 

https://www.cmnh.org/visit/welcome-back-protocols


Vocabulary 

Weather- the specific conditions of the atmosphere at a particular time and place, measured in terms of  

variables that include temperature, precipitation, cloudiness, air pressure, and wind. 

Climate- the long-term average of conditions in the atmosphere, ocean, and ice sheets and sea ice described by 

statistics, such as means and extremes. 

Climate Change- a significant and persistent change in the mean state of the climate worldwide. 

Global Warming – an observed increase in the average temperature near the earth’s surface and in the lower 

atmosphere. Often used incorrectly as a synonym for global climate change. 

Green House Gases - gases in an atmosphere that absorb radiation within the thermal infrared range (heat),  

including carbon dioxide, methane, water vapor, nitrous oxide, and many others. 

Anthropogenic – caused by humans 

Reflection - the return of light, heat, sound, etc., after striking a surface. 

Refraction - the change of direction of a ray of light, sound, heat, or the like, in passing obliquely from one  

medium into another in which its wave velocity is different. 

Convection - the transfer of heat by the circulation or movement of the heated parts of a liquid or gas. 

Electromagnetic Spectrum- range of all possible frequencies of electromagnetic radiation, including visible light 

and infrared radiation. The electromagnetic spectrum of an object is the characteristic distribution of  

electromagnetic radiation emitted or absorbed by that particular object. 

Infrared Radiation – the portion of the electromagnetic spectrum with wavelengths just longer than visible 

light. It causes objects it touches to increase in temperature. i.e.- getting warmed by the sun. 

Visible Spectrum - the portion of the electromagnetic spectrum that can be detected by the human eye 

Energy Wave – the way in which electromagnetic radiation (energy) travels through space and our atmosphere. 

Thermal Expansion - the tendency of water to change in volume in response to a change in temperature.  

The Greenhouse Effect - the heating of the surface of a planet due to the presence of an atmosphere containing 

gases that absorb infrared radiation (heat). 

Tree Cookie – a cross section of a tree trunk or limb that shows the concentric rings, used by scientists to gather 

climate data from the past. 

Ice Core - a sample from the accumulation of snow and ice over many years that have recrystallized and have 

trapped air bubbles from previous time periods. The composition of these ice cores, especially the presence of 

hydrogen and oxygen isotopes, provides a picture of the climate at the time. 

Fossil Fuel – energy sources such as petroleum, coal, or natural gas, which are derived from living matter that 

existed during a previous geologic time period. 

Mitigation – human intervention to reduce the sources of green house gases. 

Carbon Footprint - the total set of greenhouse gas emissions caused directly and  indirectly by an individual. 



What You Need To Duplicate Our Greenhouse Demonstration  

 empty fish tank  

 1 infrared lamp (for fixtures 100 watts or more; we recommend using a dome for 

reptile tanks)  

 1 digital thermometer  

 ring stand + 100-watt lamp fixture (we recommend using one made for reptile tanks)  

 large box of baking soda  

 large jug of white vinegar  

 bubble solution & wand  

 clean drinking straw  

 

Procedure 

We will talk you through the demonstration during our connection. If you’d like to prep 

in advance, clamp the lamp fixture onto the ring stand, and have the infrared lamp  

facing the tank about 12cm away from the glass. Use tape to secure the thermometer 

inside the tank, making sure that the probe is NOT touching the walls of the tank. If you 

can’t get a digital thermometer, a glass alcohol thermometer will work (it takes longer 

to register the heat change we’re demonstrating). We will have our tank sitting with the 

infrared lamp on for about 10 minutes prior to program time, to show the temperature 

of the air in the tank with the glass both holding in heated air, and reflecting some of 

the infrared energy back into the tank.  

 

 



Online Resources for Teachers and Students 

Click the link below to find additional online resources for teachers and students. These websites are recommend-
ed by our Museum Educators and provide additional content information and some fun, interactive activities to 
share with your class. CMNH Educators regularly review these links for quality. Web addresses often change so 
please notify us if any links have issues.  
Cleveland Museum of Natural History https://cmnh.org/edlinks  

Extension Activities from CMNH 

 

1. Collect and track weather data over time, including daily temperature, precipitation, 

and humidity, in order to make your own observations about the local climate. Mark 

your observations on a calendar for 12 months and graph your data at the end of the 

year.  

2. Work together as a class to reduce your energy consumption and fossil fuel usage by 

walking more, turning off electronics and lights, using less water, and spending more 

time outside.  

3. On a hot, sunny, day use a prism and thermometer to observe the infrared spectrum 

(these items are included in the kit sent to your school prior to our video confer-

ence). Using the prism, refract the light onto the ground or other flat surface, and 

then place the thermometer just outside the red end of the spectrum. You should 

see a small increase in the temperature because the infrared spectrum has wave-

lengths just slightly longer than those of visible red light.  

4. Use this web site (http://www.nature.org/greenliving/carboncalculator/index.html ) 

to calculate your family’s carbon footprint.  

5. Collect past climate data about our region by analyzing the rings on fallen or 

chopped down trees in your neighborhood.  

https://cmnh.org/edlinks
http://www.nature.org/greenliving/carboncalculator/index.html


Extension Activity from the web 

Greenhouse Effect Experiment 

Source: Advancement Courses  

Age group: All  

Supplies you’ll need:  

 2 bowls of equal size 
 Plastic wrap 
 Water 
 A source of bright light (either from the sun or a lamp) 
 Thermometer 
 Pen and paper 
 
Instructions: 
 Fill the two bowls with the same amount of water. 
 Measure and record the water temperature for each bowl. 
 Seal one of the bowls with the plastic wrap. 
 Position the bowls under a bright light source or outside (if it’s sunny, of course). 
 Have students predict how the temperature will change in each of the bowls. 
 Leave out the bowls for one hour, and then measure and record the new tempera-

tures. 
 
While you facilitate the experiment, be sure to explain what each step means. As Let’s 
Talk Science described, “The plastic wrap serves as carbon dioxide in the atmosphere, 
which traps most of the heat energy that would otherwise escape. Then, the heat ener-
gy from the air (a gas) is being transferred to the water (a liquid), which warms up the 
water.” As a class, talk about how the temperature changed throughout the experi-
ment. 
 
The major takeaway from this experiment is the real-world effects of global warming 
happening now. Because oceans are heating from trapped carbon emissions, polar ice 
caps are melting and causing major problems for coastal life and land. 

 

https://blog.advancementcourses.com/classroom-activities/climate-change/



