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Grade: 3-5 | Time: 1 hour
FINDING OIL IN A CUPCAKE 
Essential Question:  How do we get fossil fuels?

Science GLEs 
The student demonstrates an 
understanding of:

- the attitudes and approaches 
to scientific inquiry by [3]
SA2.1 answering “how do 
you know?’ questions with 
reasonable answers [4]SA2.1 
supporting the students own 
ideas with observations and 
peer review 

- the processes of science by  
[3,4,5]SA1.1 asking questions, 
predicting, observing, 
describing, measuring, 
classifying, inferring, and 
communicating [3]SA1.2  
observing and describing 
the student’s own world to 
answer simple questions,  [4]
SA1.2 observing, measuring, 
and collecting data from 
explorations and using this 
information to classify, 
predict, and communicate [5]
SA1.2  using qualitative and 
quantitative observations 
to create inferences and 
predictions 

Geography GLEs
A 1) use maps and globes to 
locate places and regions;

Alaska English/Language 
Arts and Mathematics 
Standards (2012)
• RI.K-5.4, RI.K-5.7
• WS.K-5.1, WS.K-5.8

Alaska Standards 
Addressed

Overview
Students learn about how fossil fuels are formed, followed by a fun activity 
pretending to be geologists, taking core samples trying to find oil… in a cupcake.

Assessment
Can students 
• Explain how fossil fuels were formed?
• Describe how geologists take core sam-

ples to map what is underground? 

Vocabulary
• Fossil fuel
• Petroleum
• Geologist
• Nonrenewable
• Core Sample  

Teacher Information and 
Procedure
Prior knowledge for students:  
The “Fossil Fuel Hunt” activity would 
provide a good background 
Source: Alaska Resource Education. 
Cupcake activity adapted from http://
www.womeninmining.org/cupcak1.htm.
(Graphics figure on page 5 from  
www.NEED.org, Others from 
Depositphotos.com and by volunteers)

Materials needed
• Handout: “What are Fossil Fuels?”
• Cupcakes, 1 per student (See 

Teacher Information on “Preparing 
Cupcakes”)

• Clear plastic straws 
• Student worksheet “Finding Oil….In 

a Cupcake?” 
• Colored Pencils
• Dental floss – to cut the cupcake 
• Enough white cupcake mix to make 

one cupcake each for students
• Foil baking cups
• 2 or 3 colors of food coloring
• Frosting
• Clear straws

What to do in advance
• Make cupcakes – see teacher prep 

at end of lesson
• Make copies of the handout and  

worksheet

Teaching the Lesson
Gear-up  
Watch a film, read a story, or view a 
poster about the age of dinosaurs. 
Introduce the idea that we use some 
resources today that are as old as 
dinosaurs. 
Ask the students questions about fossil 
fuels:  
• What is a fossil fuel? 
• How were they formed?
• How can we find them?
• How do we use fossil fuels?
• Do we have them in Alaska? 

Read/discuss the handout “How Do 
We Find Oil”.  Re-address the questions 
listed above. 
Have the students take turns guessing 
where oil, gas, and coal resources are 
found on a map of Alaska.  
Explain that they will be pretending 
to be geologists looking for oil 
“underground”.  
Show them a cupcake and explain that 
there are several colors of cake inside 
and that there might be “oil” (tell them 
what color the oli is) inside! 
Pass out cupcakes with instructions not 
to touch/eat them until you give the  
go ahead. 
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Divide the batter into several bowls and add food 
coloring to the bowls.  Make them dark.   Leave some 
of the batter white. Choose one color to be “oil” 
and use it in a smaller amount of batter.   Layer the 
different colors of batter into the baking cups and 
make sure that the “oil” is hidden near the bottom 
and does not extend all the way across the cupcake.
Pass out the handouts and have each student draw 
what they think it might look like inside their cupcake. 
Ask them how they might discover what is inside 
without removing any frosting or cutting it. 
Explain that geologists take “core samples” to see 
what is deep below the Earth’s surface with little 
disturbance to the surface. 
Pass out straws and have students “drill” their 
cupcake three times, making a new drawing each time 
to illustrate what the “core” looks like and what the 
inside of the cupcake looks like.   As they do it, discuss 
how their activity is like the work that geologists do to 
find oil.  
Let students cut the cupcakes open and make a final 
drawing, then eat the cupcakes!

Generalize 
Discuss with students the idea that fossil fuels formed 
under special conditions, and that the amounts 
available are limited and they are a nonrenewable 
resource.   Talk about how we use fossil fuels and how 
we might sometimes waste them.  

Assess 
Have students write in their journals or on paper to 
describe what they know and what they have learned 
about fossil fuels.  

Extensions, adaptations, and more resources: 
Add math by adding parts from “Finding Oil is a Piece 
of Cake” activity to further explore how we find oil. 
For more background information see attend sheet: 
Energy Sources and Natural Fuels Volume 2  NSTA/API 
Monograph by Aldridge et al.  
Children’s Books about Fossil Fuels:
Energy Essentials: Fossil Fuel  Saunders, Nigel and 
Steven Chapman, Raintree, Chicago, Illinois, 2004.   
ISBN 1-41090-501-2
Future Energy: Fossil Fuels  Richards, Julie, Smart 
Apple Media, North Mankato, Minnesota, 2004.  ISBN 
1-58340-334-5

Finding Oil…In a Cupcake?
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Worksheet - Finding Oil…In a Cupcake?
Geologist’s Name  _______________________________________

What do you imagine is inside your cupcake?   Draw a picture here:

Draw “Core Sample 1” here:     
Try drawing your cupcake after  
you have seen the first sample.

Draw “Core Sample 2” here:     
Try drawing your cupcake after  
you have seen the second sample.
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Finding Oil…In a Cupcake? (continued)

Cut open the cupcake and draw what it really looks like inside:

Draw “Core Sample 3” here:     
Try drawing your cupcake after  
you have seen the third sample.
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How Do We Find Oil?
Trying to “see” what is beneath the 
surface of the Earth is one of the jobs of 
a geologist. Rather than digging up vast 
tracts of land to expose an oil field, drills 
can collect samples from underground 
that can be analyzed to determine the 
composition of the Earth’s interior.   You 
will work as a geologist to discover if 
there is oil beneath the surface of a 
cupcake representing the earth’s crust.

Where is oil found?  
Because oil and gas are lighter than 
water, they float on top of water. Oil and 
gas that formed in the source rock deep 
within the earth floated up through tiny 
open spaces called pores in the rock. 
Some seeped out at the surface of the 
earth. Some was trapped by dense, 
non-porous rock, called shale. These 
underground traps of oil and gas are 
called reservoirs. Reservoirs contain porous rocks that 
allow fluids to flow through the pore spaces, that is, 
that are permeable. Often discovered in dome-shaped 
structures called anticlines, oil does not reside in 
underground lakes as is commonly supposed. Instead, 
it is trapped in rocks with holes (pores) like sponges. 
Natural gas is dissolved in the oil or separates and is 
trapped on top of the oil as a separate layer.

How do you know where to drill? 
At first, people drilled wells near spots 
where oil seeped naturally to the surface. 
Or they made haphazard guesses about 
where to drill, often with disappointing 
results. Even with the modern 
technology, the search for oil is fraught 
with uncertainty. The odds are against 
discovering oil in a new location. And 
when oil is found, rarely is there enough to 
make production commercially viable. 

Core Samples  
When oil wells are drilled, sometimes a 
coring tool is used to obtain samples of the 
reservoir rock for study. Geologists study 
these core samples to learn about the 
reservoir and help decide how to produce 
the oil and gas from it.  A rotary tool with a 
tough diamond bit drills through the rock. 
Drilling proceeds at a rate of 30 to 60 feet 
per hour. In the United States, the average 
well is more than a mile deep; the deepest 

is nearly seven miles.
By studying the core samples and by interpreting 
other subsurface data, scientists and engineers can 
reasonably predict how big the reservoir is and how 
much oil it contains, and how easy or difficult it will 
be to produce the oil. Economic studies are then done 
to assess production methods and the equipment 
needed to develop the oil field.
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What are Fossil Fuels?


