
LP 3
# of Days 3

Prior 
Knowledge

Students will have heard of greenhouse gases.  They probably will know 
very little about energy balance.

California English-
Language Arts 

Content Standards

Reading  2.5
Listening and Speaking 1.1, 2.2 (b,c) 

Lesson 
Objective

Students will be able to identify greenhouse gases and their sources and 
apply the properties of these gases and radiative forcing to model Earth's 
energy budget.

Language 
Goals/Demands

Lesson 
Assessment

Concept map on days 2-3, formative - connection of sources and sinks, Lab 
activity

California 
State Science 

Standards
Earth Science 4.c, 4.d, 6.a, 7.b, 8.b; Investigation 1 a, b, c, d, and k

Materials 
Needed

Powerpoint, Materials for greenhouse gas effect activity; Resonance 
models with tennis balls, etc.; Gas Files Activity What Worked Well

Time Learning Task or Activity
Day 1

3 min BW: Study for the Quiz over LP 1 & 2
- Check HW problems on the overhead

15 min
Quiz

7 minutes

What do you already know?  What are the greenhouse 
gases? Where do they come from? How do they work?

10 minutes

Greenhouse Gas Presentation
- If the amount of energy that comes in is the same amount 
of energy that goes out, how can our planet stay warm?
- The answer is greenhouse gases.
- Show pictures of a greenhouse and describe their 
properties.
OR show this 6 minute video that is quite entertaining 
http://www.youtube.com/watch?v=AIBk0pGV_BQ

LECTURE/DISCUSSION
See 3.1.3 Greenhouse Gases Slides #3-5                                                        
Use 3.1.4 Student Notes Handout 
Students should use the notetaking page 3.1.4 to record notes during the 
lecture.  There are also a few questions on the back to use during the 
resonance model activity or demonstration.

Greenhouse Gases

INDIVIDUAL SEAT WORK

INDIVIDUAL SEAT WORK
3.1.2 QUIZ
KWL Chart
See 3.1.3 Greenhouse Gases Slides #2    
Activating prior knowledge.  Before naming the greenhouse gases ask 
what students already know.

Changes for Next 
Time

Method & Notes



17 min

Resonance Model Demonstration 
- Show students different models of gas compounds and 
how they resonate.  Have students connect the different 
wavelengths with resonance. What would happen without 
greenhouse gases?  Goldilocks slide.
Use this website to show different resonance patterns of 
vibrations  http://chemtube3d.com/vibrationsCO2.htm

3 min + HW Preparation for Greenhouse Gas Lab Activity 
- Students wil think about and prepare for the lab activity 
tomorrow.  Show the materials.

Day 2

3 min
BW: What would happen if there were no greenhouse 
gases?  Review your lab set up for today's lab.  

35 min

The Greenhouse Gas Effect Activity
-Either students test their experimental design (inquiry-
based) or they all follow the same procedures (written 
directions).
-Students should work in groups to set up their labs.  They 
might have different set ups and results if doing their own 
design.  If they are sucessful at trapping CO2 they should 
see a change in temperature between the two bottles.

7 min

Debrief Lab and Discussion
- Debrief the lab, discuss the greenhouse effect and how 
the gas in the atmosphere does cause an increase in 
temperature.  

5 min

Energy Balance Diagram or Review of Resonance
- Teachers and students will step through the different parts 
of the energy balance diagrams with students providing 
explanations for each of the arrows

INDIVIDUAL SEAT WORK

HANDS-ON LAB  
See 3.2.1a Greenhouse Gas Lab – Inquiry, self guided
OR 3.2.1b Greenhouse Gas Lab – specific directions
Students will need some time to discuss their experimental set up and to 
decide on a plan as groups.  They will need about 20 minutes to collect 
data.

DISCUSSION/LECTURE/Q&A
See 3.1.3 Greenhouse Gases Slides #12 or 13
Either review resonance or review the more complicated energy balance 
as a wrap up for the lab.  This is a complicated model of the greenhouse 
gases and the energy balance.  Use it to step through the process and 
show all the different processes that are working together.

LECTURE/DEMONSTRATION
See 3.1.3 Greenhouse Gases Slides #6-9
Show the types of gases in our atmosphere and what the temperature of 
the earth would be without GHGs. 
DEMONSTRATION - Follow notes on 3.1.4 Collect data with different 
groups on the board or any way you want. 3.1.4a Task Card for student 
investigation                                           
3.1.5 RESONANCE MODEL MAKING (Optional) students make their own 
models- will take an entire class period                                                                                           
3.1.6 GOLDILOCKS ACTIVITY (Optional) Creation of atmospheric bean 
models to compare Earth, Mars and Venus      

3.1.7 HOMEWORK

DISCUSSION/LECTURE/Q&A
See 3.1.3 Greenhouse Gases Slides #10-11  



5 min
Concept Map
- Students will add to the concept map they started on the 
first day.  Hand out the new words to be added.

HW Work on concept map

Day 3

3 min BW:  What do you think are the sources of greenhouse 
gases?

7 min

Intrduction to today's activity: Sources and Sinks - Thought 
question about bathtub. 
- Refer back to the Dynamic Balance Model in LP2, yet the 
water is represents carbon here, rather than energy in the 
Energy Budget unit.

25 min

Gas Files Activity
- Students look at data and graphs to determine the 
quantities and sources of the different greenhouse gases
- Examples will deal with CO2, methane, nitrous oxide, and 
water vapor

15 min

Mitigation Strategies
- Students now need to start to make the connection 
between carbon dioxide and reducing carbon emissions 
(mitigation)
- Show the wedge diagram that will be used with the final 
assessment showing increases in carbon dioxide
- Talk about three or four wedges  - ways to mitigate more 
carbon emissions

HW

Concept Map 
- Students will add to the concept map they started on the 
first day.  Hand out the new words they should add to their 
maps.

LECTURE
See 3.3.3 Mitigation Strategies Slides
See 3.3.5 Pictures of Power Plants - OPTIONAL

HOMEWORK
Use 3.3.4 Concept Map Homework

INDIVIDUAL SEAT WORK, Check Concept Map

THINK/PAIR/SHARE
Use 3.3.1 Bathtub Thoughts Handout
WHOLE CLASS DISCUSSION

GROUP WORK
Use 3.3.2 Gas Files Activity 

INDIVIDUAL SEAT WORK
Use 3.2.2 Concept Map Homework 


