
Bay Area Scientists in Schools Presentation Plan 
Lesson Name  Global Warming and Renewable Energy     
Presenter(s)  Engineers for a Sustainable World     
Grade Level 3/4   Standards Connection(s) 3-PS: Energy comes from Sun to Earth in the form of light. 
Energy can be stored in many forms. 4-PS: You can build series and parallel circuits with wires, batteries, and 
bulbs. Electrical energy can be converted into heat, light, and motion. 
Next Generation Science Standards: 
4-PS3-1. Use evidence to construct an explanation relating the speed of an object to the energy of that object.  
4-PS3-2. Make observations to provide evidence that energy can be transferred from place to place by sound, 
light, heat, and electric currents.  
4-PS3-4. Apply scientific ideas to design, test, and refine a device that converts energy from one form to another. 
4-ESS3-1. Obtain and combine information to describe that energy and fuels are derived from natural resources 
and their uses affect the environment.  

 
Science & Engineering Practices Disciplinary Core Ideas Crosscutting Concepts 

Asking Questions and Defining 
Problems  
Asking questions and defining 
problems in grades 3–5 builds on 
grades K–2 experiences and 
progresses to specifying qualitative 
relationships.  
 Ask questions that can be 
investigated and predict reasonable 
outcomes based on patterns such as 
cause and effect relationships. (4-PS3-
3)  
 
Planning and Carrying Out 
Investigations  
Planning and carrying out 
investigations to answer questions or 
test solutions to problems in 3–5 
builds on K–2 experiences and 
progresses to include investigations 
that control variables and provide 
evidence to support explanations or 
design solutions.  
Make observations to produce data to 
serve as the basis for evidence for an 
explanation of a phenomenon or test a 
design solution. (4-PS3-2)  
 

PS3.A: Definitions of Energy  
 The faster a given object is moving, 
the more energy it possesses. (4-PS3-
1)  
Energy can be moved from place to 
place by moving objects or through 
sound, light, or electric currents. (4-
PS3-2),(4-PS3-3)  
 
PS3.B: Conservation of Energy and 
Energy Transfer  
 Energy is present whenever there are 
moving objects, sound, light, or heat. 
When objects collide, energy can be 
transferred from one object to 
another, thereby changing their 
motion. In such collisions, some 
energy is typically also transferred to 
the surrounding air; as a result, the air 
gets heated and sound is produced. (4-
PS3-2),(4-PS3-3)  
 Light also transfers energy from place 
to place. (4-PS3-2)  
 
ESS3.A: Natural Resources  
 Energy and fuels that humans use are 
derived from natural sources, and 
their use affects the environment in 
multiple ways. Some resources are 
renewable over time, and others are 
not. (4-ESS3-1)  
 

Cause and Effect  
 Cause and effect relationships are 
routinely identified and used to explain 
change. (4-ESS3-1)  
 
Energy and Matter  
 Energy can be transferred in various 
ways and between objects. (4-PS3-1), 
(4-PS3-2),(4-PS3-3),(4-PS3-4)  
 
---------------------------------------------  
Connections to Engineering, 
Technology,  
and Applications of Science  
Interdependence of Science, 
Engineering, and Technology  
 Knowledge of relevant scientific 
concepts and research findings is 
important  
 

 



Common Core Standards: 
 ELA/Literacy: 

RI.4.3 Explain events, procedures, ideas, or concepts in a historical, scientific, or technical text, 
including what happened and why, based on specific information in the text.  
W.4.8 Recall relevant information from experiences or gather relevant information from print 
and digital sources; take notes and categorize information, and provide a list of sources.  

 Mathematics:  
MP.2 Reason abstractly and quantitatively. 
MP.5 Use appropriate tools strategically.  
 

FOSS Connections:  
 Grade 4 Module:  Magnetism and Electricity 
  Investigation 2: Making Connections 
  
Abstract: This class will teach kids where energy comes from and how global warming happens. We will have an 

energy conservation activity, and end with a brainstorm on how to conserve energy in our homes. 
 
Vocabulary/Definitions: 

Energy – we get this mostly from fossil fuels – can be electricity, light, heat, motion 
Pollution – caused when we burn fossil fuels to make electricity 
Carbon Dioxide – a common type of pollution that causes global warming 
Global Warming – heating of the planet from too much carbon dioxide – very dangerous 
Fossil Fuels – cause global warming – oil, gas, coal 
Renewable Energy – energy that we can get from sources that don’t run out 

 
Materials: 

We’ll bring materials for renewable energy stations and a handout for students to take home with them 
 
Classroom Set-up:   

Halfway through the class, students will be placed in 3 groups 
We will plan to use the blackboard or whiteboard during the lesson  
5 minutes will be needed for setup / cleanup 

 
Classroom Visit 

1.  Personal Introduction:  ___5_____  Minutes 
Who are you?  What do you want to share with students and why?  How will you connect this with students’ 
interests?    
 
     Topic Introduction:  15   Minutes 

Big Idea(s), vocabulary, assessing prior knowledge.  What questions will you ask to learn from students? 
Who’s heard of global warming? What does it mean (the earth is getting hotter). 
Global warming is kind of a form of pollution. When we burn stuff, a chemical called carbon dioxide is 
released. It lets light in, but doesn’t let heat out, so it’s kinda like the glass windows in your car. What 
happens if you leave the windows up in a car when it’s in the sun? (it gets hot). CO2 does the same thing 
to the whole earth-and the whole earth gets just a little bit warmer. 
So why do we care? What are bad things that might happen if the world gets warmer? (get them to seas 
rising and species dying-polar bears). GW is bad-today, we want to learn what we can do about it. 
Additional Intro on Fossil Fuels 



 
What is pollution? Ask and get a few responses from students. 
Question: Why does global warming happen?  
 
T: There are many reasons that the earth is getting warmer, but one of the most important is people’s use 
of fossil fuels. What are some examples of fossil fuels? 
 
Students: (offer examples of coal, oil, gas…)  
 
T: Where do fossil fuels come from – why do we call them fossil fuels?  
 
Students: (Because they used to be dinosaurs! Dead plants etc…)  
 
T: That’s right. Fossil fuels like coal and petroleum used to be living things millions of years ago. For 
example, coal, which we use to make over half of our electricity in the U.S., is a black rock made mostly of 
carbon. It was formed when plants died a long time ago in swamps, and were buried and preserved from 
the atmosphere, and then hardened under pressure. Has anyone ever seen a piece of coal?  
 
Students: ? (pass around coal)  
 
T: When we burn an ounce of coal, the energy in it can be used to power a (60 w) incandescent lightbulb 
for 1 hour. Just think of how many lumps of coal it takes to turn on all the lights across the country. 
 
How do you think oil is made?  
 
Students: (like coal? things die?)  
 
T: Oil, or petroleum, results from a similar process, but while coal mostly comes from plants on the land, 
oil comes from very small organisms in the sea like algae. When the algae and other tiny sea creatures 
died hundreds of millions of years ago some of it would settle to the bottom of the sea, where there was 
little or no oxygen. Some would become buried under sediment, and heat and pressure would turn it into 
a liquid. A very small percentage of it has been trapped in layers of rock. Today big companies find these 
traps and drill into them to remove the oil. Then they refine it, changing it into fuels like gasoline and 
diesel and kerosene.  
 
How do we use these fuels?  
 
Students: (to drive cars, etc.)  
 
T: That’s right. People use fuels from petroleum to power cars and other machines. People in the  U.S. use 
about 400 million gallons of gasoline in their cars and vehicles every day. That’s 146 billion gallons every 
year! Compare that to milk – Americans consume about 7 billion gallons of milk a year. So we consume 
twenty times as much gasoline!  
 
Because it takes so long for oil and coal to form, do you think that we will be able to keep using so much 
of these fuels?  
 
Students: (No! They’re not renewable…)  



 
T: How many of you have piggy banks to keep money in? 
 
So one way to think about fossil fuels is like your piggy bank. The energy in coal and oil came from living 
things a long time ago. When they died, they and the solar energy they stored were preserved in layers of 
the earth – the earth’s piggy bank. So if you save a lot of money in your bank and then set it aside, but 
come back and find it years later, you feel like you’re rich, right? Now we are using that very old energy in 
the earth’s piggy bank for our transportation and electricity and to make things we need or want, instead 
of using the energy from the sun and the wind and water that we could use today. It’s kind of like 
spending only part of the money that your parents give you for an allowance, instead of wasting it and 
spending all the money in your piggy bank all at once.  
 
But why is this bad? How do you think our use of fossil fuels contributes to global warming?  
 
Students: (Carbon dioxide?)  
 
T: Good! What happens when you go camping and make a campfire?  
 
Students: (We make s’mores; the fire creates smoke and the wood turns to ash)  
 
T: So burning fossil fuels is kind of like burning wood. Smoke is produced, but there are other gases 
produced by the chemical reaction that we can’t see but which are very important to global warming. One 
of them is carbon dioxide, which we now call a “greenhouse gas”. Every time we burn fossil fuel to power 
a generator or power the engines in our cars, carbon dioxide is emitted to the atmosphere. All that carbon 
that was stored in the earth over millions of years is being released very quickly, in the form of carbon 
dioxide, which goes up to the atmosphere and traps energy from sunlight, just like the car that Maria 
talked about.  
 
T: All the energy stored in Earth's reserves of coal, oil, and natural gas is equal to the energy that reaches 
the planet in just 20 days of sunshine. Crazy, huh?  
 
Can you think of some fuels that are renewable – that is, they come from a stock that we’ll never run out 
of? 

1. Learning Experience(s):                   _30_ Minutes 
 

• Exercise #1: “Using water as a Renewable Resource” (10 min) 
o Each group will get a water mill and two cups.  Someone in the group will go fill one of the sups with 

water (ask for a volunteer).   
o One student will pour water over the mill (off center) and make it turn while another student holds 

the empty cup underneath to collect the water.  (Maybe have the mill turn a fan?) 
o They can repeat this process several times and each student can have a turn. 
o The group presenter/leader can show them how to make it a little more efficient by pouring the 

water in an ideal spot. 
 

• Exercise #2: “Getting Energy from Sunlight” (10 min) 
o Solar car kits (one per group) will already be partially assembled.  These do not work indoors, so we 

will need to come up with a backup activity or a very strong lamp/flashlight for cloudy days. 
o The leader asks students to identify the different parts of the car: body, wheels, motor, solar cell. 



o Point out that the energy from the solar cell has to travel through a wire to get to the motor – ask 
for a volunteer to connect the alligator clips. 

o Students will see the motor start to turn, then brainstorm ideas about how to bring that energy to 
the wheels – ask for a volunteer to connect the rubber band. 

o Have students play with the angle of the front axle to make the car turn in different directions. 
 

• Exercise #3 Wind Turbines (10 min)  
o A wind turbine is made up of 4 main parts: the base, the turbine, a gear, and a generator. 
Hold up each part. 
o What do we need each part for? 
 

•The base holds up the wind turbine to a place that there is wind. Often times the best 
wind is very high up in the atmosphere. That is why the base can be very tall. The tallest 
windmill is 442 feet tall. That is as tall as about 120 third graders standing on each others’ 
shoulders! 
•The wind pushes on a turbine, which captures the energy by rotating (turning in a circle).  
•The rotating turbine will cause the generator to rotate, which is how electricity is formed. 
•The gear turns the big and slow rotation of the wind turbine into a small and fast rotation 
needed by the generator. How many of you have ridden a bicycle with gears before? This is 
just like that. When you change gears on a bicycle you and you pedal faster you have 
changed to a smaller gear. When you change gears and are pedaling slower you g changed 
to a bigger gear. 

  
o Once you have explained the parts to the students, divide them into groups of two or 
three. Give each group a set of pieces to make a wind turbine. Have the students put the 
turbines together, following the teacher who will demonstrate how. Once the pieces are put 
together, the students can bring them up to the teachers, who will screw the turbine to the base 
and add their turbine to the “wind farm”. 
  
Set the wind turbines up all facing the same direction. 

·This is a wind farm that is supposed to generate electricity to light up these lights. Why is no 
electricity is being produced at the moment?Let’s see what happens when there is a low 
wind. 

Set the fan on low. Some of the lights should turn on. They may not be very bright. 
· What happened? 

Let’s see what happens when there is a strong wind. 
Set the fan on high. All LED lights should turn on and be bright. 

· Why is there a difference between low and high wind? 
 Let’s see what happens when the wind changes direction. 
Let the fan rotate. Not all the lights will light up anymore. 

· What happened? 
  

As we can see, the location of the wind farm is very important. If we put it in a place where it is strong and is 
blowing in the right direction, the wind turbines can produce a lot of electricity! 
 
3.  Wrap-up: Sharing Experiences             ____5____ Minutes  
 



• What did we learn about?  Write points on the board. 
• What are the problems with fossil fuels?  It takes too long to get it back from fossils.  When you poured 

the water through the water mill, you collected the water back at the end, and you get to use it again.  
Do you get the gasoline back after your car uses it?  Pollution from fossil fuels harms the environment 
and harms our health.   

• What is good about solar energy? 
 
4.  Connections & Close:                ____3____ Minutes 
 

• Try to think about energy source throughout your day.  Anytime you see something moving or producing 
heat and light, ask yourself where does it come from?  How do we get the energy to cook our food?  Or to 
turn on a flashlight?  There are many sources of energy, and only some of them are renewable. 
• Think about how important energy is to your life.  Can you think of anything you do that doesn’t require 
energy?  What would your life be like if we didn’t have any sources of energy? 

                    Total 50 – 60 Minutes 
Follow-up – After Presentation 

 
Suggest students write a letter explaining “How we learned about  renewable energy?” 
 
Students can make a list of energy sources and their pros and cons.   
This website has fun activities about energy efficiency and renewable energy sources: 
http://www.eere.energy.gov/kids/.  They also have a list of energy related lesson plans for teachers. 
Students can write a letter to their parents or to the governor’s office about why it’s important to use renewable 
energy. 
 
Reading Connections: 
 - Fossil Fuel Power by Josepha Sherman - Introduces the history, uses, production, advantages and 

disadvantages, and future of fossil fuel energy as a power resource. 
http://books.google.com/books/about/Fossil_Fuel_Power.html?id=IZH-qAlDtFAC 

 
 - Global Warming by Seymour Simon - In the brilliant Seymour Simon format, this book provides a photo essay 

examining global warming and the devastating facts regarding this enormous world issue. This NSTA/CBC 
Outstanding Science Trade Book for 2011 presents the facts in a clear text within the range of most readers 
from middle elementary to secondary level. 
http://www.nsta.org/recommends/ViewProduct.aspx?ProductID=20612 

 
 - How We Know What We Know about Our Changing Climate: Scientists and Kids Explore Global Warming by 

Lynne Cherry and Gary Braasch http://www.amazon.com/Know-What-About-Changing-
Climate/dp/1584691034 

 
- 365 Ways to Live Green for Kids: Saving the Environment at Home, School, or at Play – Every Day! By Sheri 

Amsel http://www.amazon.com/365-Ways-Live-Green-Kids/dp/1605506346 
 
- The Everything Kids’ Environment Book: Learn how you can help save the environment – by getting involved at 

school, at home, or at play by Sheri Amsel http://www.amazon.com/Everything-Kids-Environment-Book-
environment/dp/159869670X/ref=pd_sim_b_2 

 

http://www.eere.energy.gov/kids/
http://books.google.com/books/about/Fossil_Fuel_Power.html?id=IZH-qAlDtFAC
http://www.nsta.org/recommends/ViewProduct.aspx?ProductID=20612
http://www.amazon.com/Know-What-About-Changing-Climate/dp/1584691034
http://www.amazon.com/Know-What-About-Changing-Climate/dp/1584691034
http://www.amazon.com/365-Ways-Live-Green-Kids/dp/1605506346
http://www.amazon.com/Everything-Kids-Environment-Book-environment/dp/159869670X/ref=pd_sim_b_2
http://www.amazon.com/Everything-Kids-Environment-Book-environment/dp/159869670X/ref=pd_sim_b_2


- The New 50 Simple Things Kids Can Do to Save the Earth by Sophie Javna http://www.amazon.com/Simple-
Things-Kids-Save-Earth/dp/B003F76HOS/ref=pd_bxgy_b_img_b 

  

http://www.amazon.com/Simple-Things-Kids-Save-Earth/dp/B003F76HOS/ref=pd_bxgy_b_img_b
http://www.amazon.com/Simple-Things-Kids-Save-Earth/dp/B003F76HOS/ref=pd_bxgy_b_img_b


Build a Reflective Solar Marshmallow Cooker - In this activity, learners use the Sun's energy to cook 
marshmallows. Learners construct the solar oven out of simple everyday materials. They experiment to see 
how the color of the marshmallow (vanilla or chocolate) and height of the straws affect cooking time. Use 
this activity to introduce learners to solar energy and reflection. Note: this activity requires adult supervision. 
http://stardate.org/teachers/activities/cooker 

 
 Activity Directions: http://stardate.org/sites/default/files/ReflectiveSolarCooker.pdf 
 
This reflective solar cooker uses the Sun's energy to cook marshmallows. The target cooking area is the space 
where the light concentration is greatest. Never look directly at the Sun! It could damage your eyes. Don't allow 
the cooker to reflect sunlight into your eyes. This activity requires adult supervision. 
 
Materials 

• shoebox 
• aluminum foil 
• string 
• tape 
• straws 
• manila folder 
• marshmallows (white and chocolate, or other color) 

 
Preparation 

1. Cut slots of equal length down the short sides of the shoebox opposite each other. Draw a scale, beginning 
with zero at the top, along each slot. Then cut diagonal slits at the corners of the box for the string. 

 
2. Cut a manila folder in half along the fold. Place one half inside the shoebox, so that the folder bows into a 

curved, half-pipe shape resting on the bottom of the box. Fasten with tape in this shape to the box. 
 
3. Lay a sheet of aluminum foil, shiny-side up, along the curved folder. Tape it to the box, fitting it to the 

folder shape. 
 
4. Cut two 20-inch lengths of string. Knot each at one end. Floss the knotted ends into slits A and B. Drape the 

string inside the box, and insert the other end into slits C and D. 
 
Experiment 

1. Place one white marshmallow onto a straw near the end, and a colored marshmallow (or more, if you have 
several colors) on a second straw. 

 
2. Snip a slit at one end of the second straw and join the slit end to the other straw. Space the two 

marshmallows an inch or two apart from each other. 
 
3. Lay the straw into the slot so that the marshmallows are near the center of the box. The straws should rest 

on the string at both ends. 
 
4. Pull on both strings to bring the straw to the first level from the bottom. 
 
5. Direct the box toward the Sun; prop it up. Allow the marshmallows to cook for a specified time. 
 

http://stardate.org/teachers/activities/cooker
http://stardate.org/sites/default/files/ReflectiveSolarCooker.pdf


6. Repeat with another set of marshmallows at a different height for the same length of time. 
 
Analysis 

1. Why is the shiny surface curved? Would this work if it were straight? 
 
2. Did the color of the marshmallow make a difference? Why? 
 
3. Did the height of the straws make a difference? Why? 

 
Answers 

1. It is curved to focus the sunlight. A straight surface will reflect but not focus light. 
 
2. The darker marshmallows should cook faster, since white reflects rather than absorbs energy. (This is the 

reason you are cooler when you wear white clothes in the sunlight than when you wear dark colors.) 
 
3. When the straws bring the marshmallows where the Sun's energy is most concentrated, the marshmallows 

will cook fastest. Imagine that the reflecting surface is part of a circular pipe (depending on the shape of 
your box, it may not be perfectly circular). The focus is one half of the radius of this pipe. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



 
 


