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Popcorn	  Distribution,	  a	  Lesson	  on	  Natural	  Resources	  and	  Carrying	  Capacity	  

For	  Casco	  Bay’s	  9th	  grade	  sustainability	  expedition,	  Sustain	  ME,	  I	  was	  responsible	  for	  
providing	  the	  background	  knowledge	  students	  needed	  to	  be	  successful.	  	  I	  covered	  a	  
number	  of	  different	  concepts	  including	  global	  climate	  change,	  natural	  resources,	  
limiting	  factors,	  ecological	  footprints	  and	  carrying	  capacity.	  	  I	  always	  seek	  to	  make	  
learning	  fun,	  but	  also	  inquiry-‐based.	  	  To	  do	  this	  I	  utilized	  a	  number	  of	  hands-‐on	  
activities	  to	  get	  students	  thinking	  about	  these	  overwhelming	  concepts	  in	  ways	  that	  
they	  can	  relate	  to	  and	  integrate	  into	  their	  world.	  

One	  activity,	  the	  Popcorn	  Activity,	  was	  adapted	  from	  Project	  Learning	  Tree’s	  K-‐8	  
curriculum	  text.	  	  The	  lesson	  is	  designed	  to	  give	  students	  an	  understanding	  of	  our	  
declining	  non-‐renewable	  natural	  resources,	  population	  growth	  and	  carrying	  
capacity.	  	  I	  handed	  out	  slips	  of	  paper	  with	  a	  generation	  number,	  from	  one	  to	  five.	  	  
The	  number	  of	  slips	  for	  each	  generation	  increased	  exponentially.	  	  Students	  came	  to	  
the	  front	  of	  the	  class,	  starting	  with	  the	  first	  generation	  (one	  student)	  to	  take	  
popcorn.	  	  I	  did	  not	  limit	  how	  much	  they	  could	  take.	  	  As	  each	  generation	  increased	  
and	  took	  popcorn	  the	  supplies	  began	  to	  diminish.	  	  After	  the	  third	  generation	  I	  
stated,	  “Oh,	  I	  forgot	  to	  tell	  you,	  that	  is	  all	  we	  have.”	  	  Students	  reacted	  in	  a	  number	  of	  
ways,	  some	  shared,	  some	  tried	  to	  steal,	  some	  hoarded.	  

Students	  were	  then	  given	  time	  at	  the	  end	  of	  the	  activity	  to	  write	  their	  observations,	  
reflections	  and	  feelings.	  	  After	  a	  quick	  debrief,	  I	  went	  on	  to	  explain	  that	  the	  popcorn	  
was	  an	  example	  of	  a	  non-‐renewable	  resource.	  	  I	  illustrated	  exponential	  population	  
growth	  on	  the	  board	  in	  a	  graph	  and	  compared	  that	  growth	  curve	  to	  one	  of	  logistic	  
growth	  and	  explained	  carrying	  capacity.	  	  	  

I	  then	  shared	  the	  extra,	  hidden	  bag	  of	  popcorn	  with	  all	  generations,	  and	  students	  
watched	  the	  first	  15	  minutes	  of	  Crude	  Awakening,	  a	  movie	  that	  discusses	  the	  
impacts	  and	  limitations	  of	  oil,	  a	  non-‐renewable	  resource.	  	  Students	  then	  completed	  a	  
follow-‐up	  worksheet.	  

What	  students	  had	  to	  say:	  

“The	  popcorn	  distribution!	  It	  was	  fun	  and	  we	  learned.”	  

“She	  was	  able	  to	  use	  every	  day	  things	  like	  popcorn	  or	  an	  apple	  and	  turn	  it	  into	  class	  
work.	  Using	  a	  limited	  supply	  of	  popcorn	  to	  have	  to	  feed	  the	  whole	  class	  was	  interesting,	  
the	  same	  goes	  for	  using	  an	  apple	  to	  show	  how	  much	  of	  the	  earth	  is	  actually	  usable	  
land.”	  

“Mrs.	  Bursk	  did	  very	  well	  when	  she	  did	  discussions	  with	  apples	  and	  popcorn.	  I	  thought	  
that	  really	  helped	  me	  understand	  global	  warming	  from	  a	  different	  perspective,	  we	  
should	  do	  that	  again	  soon.”	  

“I	  really	  liked	  all	  of	  your	  visuals	  and	  activities.	  	  For	  me,	  they	  really	  helped	  me	  
understand	  the	  concept.	  	  For	  example,	  the	  popcorn	  and	  the	  apple.	  	  They	  put	  the	  
concept	  into	  a	  graspable	  perspective.	  “	  
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“I	  think	  that	  she	  did	  well	  to	  engage	  the	  whole	  class.	  She	  did	  a	  lot	  of	  activities	  that	  were	  
fun	  and	  eye-opening--that's	  the	  kind	  of	  stuff	  that	  gets	  kids	  interested	  in	  their	  learning.	  
I	  think	  she	  did	  a	  pretty	  great	  job	  considering	  the	  huge	  task	  that	  was	  given	  to	  her.	  
Thanks	  for	  teaching	  us,	  I	  had	  a	  really	  great	  time	  learning	  from	  you!	  “	  

Lesson	  Plan	  

Learning Objective Assessment 
 

Materials/ Resources	  

• Natural resource activity free write 
• Crude Awakening free write 
• Carrying capacity worksheet 

• LCD projector 
• Computer 
• Worksheets 
• Whiteboard/markers 
• Popcorn 

Learning Targets  Instructional Strategies 

In the study of population growth, 
carrying capacity and natural 
resources students will emulate the 
exponential population growth with 
a finite resource.  They will 
demonstrate their understanding 
with reflection and by completing a 
worksheet. Long term: I can define and measure 

sustainability and make 
recommendations for change in my 
school and community.  
Short term: I can demonstrate 
population growth in a graph.  I can 
define carrying capacity and identify 
resources that may limit population 
growth. 

• Drawing/writing 
• Group work and problem-

solving 
• Role playing 
• Free write 
• Audio-visual 

Procedure 	  

Getting Started 
 

10 
min 

• Welcome 
• Get out your homework, assess your how 
• Warm-up: what is homeostasis? 

Mini Lesson 
 

 
15 
min 
 
 
15 
min 
 
20 
min 

• Hand out slips of paper: 1 – 1st generation, 2 – 2nd, 4 – 3rd, 8 – 4th, the rest 
will be 5th gen 

• Have a jar of popcorn out, allow the 1st generation to take as much of the 
popcorn as they would like 

• Allow the second and third do the same.  Once the 4th generation shows up 
there should be only a little left 

• Ask the students what’s happened? What if this was a non-renewable 
resource, say it takes another year to make another batch of popcorn?  What 
would the 5th generation do?   

• Students will have 5 minutes to write down their thoughts from the activity 
• Think-Pair-Share – with active listening 
• The population growth of the class exhibited a J-shaped curve, based on 

exponential growth.  As we saw, this growth cannot be sustained based on 
the finite nature of our resources.  This is called carrying capacity (largest 
number of individuals of a particular species that can survive over 
long periods of time in a given environment, this level depends on 
the effect of the limiting factors) 

• Show first 15 minutes of Crude Awakening 
• Students will have another 5 minutes to reflect on the movie, free write, 

then share with a neighbor, students can share with the group afterwards 
Application 20 

min 
• Students will complete a worksheet on carrying capacity and natural 

resources  

 
Wrap-up 

5 min 
 
 

• Review – carrying capacity is the maximum number of individuals that can 
be maintained in a given environment 

• Complete homework 
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Efficacy	  of	  Lesson	  

I	  conducted	  a	  pre-‐assessment	  as	  well	  as	  post-‐assessment	  for	  my	  sustainability	  unit.	  	  
I	  asked	  students	  to	  rate	  their	  understanding	  of	  key	  concepts	  as	  well	  as	  asked	  for	  
their	  feedback	  on	  specific	  activities	  from	  class.	  	  Below	  are	  the	  results	  from	  the	  
Popcorn	  Activity.	  	  	  

Students	  showed	  a	  marked	  increase	  in	  understanding	  of	  carrying	  capacity	  after	  the	  
lesson.	  	  In	  addition,	  of	  all	  students	  that	  took	  the	  survey	  (60	  students),	  only	  two	  
stated	  the	  activity	  was	  not	  helpful.	  	  Based	  on	  these	  results	  and	  student	  comments,	  
listed	  above,	  it	  seems	  this	  activity	  was	  both	  engaging	  and	  instructive.	  	  	  

Carrying	  Capacity	  

Before

	  

After	  

	  

47 responses

Summary See complete responses

Name

Peter Quinlan Michika Charles Maker Ibrahim Al-Musawi Katie Doten Colleen Coffey Zachary Russell Isabella Dominic Troiano Mary

Dzik Ethan Pierce Oriana bradley Emily Rogan Noah Libby Esther N Rachel G DeBrekah Simm ...

How do you define sustainability?

I don't know how well you can sustain something. is it like staying in one spot in stead of like moving around or something. i think it has

something to do with resistance Sustainability is a cycle that feeds off of itself. The ability to sustain yourself. I don't really know anything about

it. Sustainability is the ability to keep something how it is. This can be done by adding to something to keep an effect or by just leaving it. An

example of sustainability is keeping a fire going. One can sustain a fire by adding wood to it once it's going. When the flame is catching, a person

can blow on ...

What do you know about climate change?

Nothing It changes the temperature and weather. When the climate changes it affects either people or animals or the environment. Global

warming Climate change is happening. It's where global warming is melting polar icecaps and polar bears are dying because we are to careless to

not pollute. It's holes in the ozone. It's when the temperatures change, I think climate change can have a relation to Global Warming. Weather

changes the climate. Inhabitants change the climate. Climate change is when the atmosphere/ecosystem/area becomes different. Well. I know

that because of greenhouse gasses, there ...

What do you know about natural resource management?

no How people manage resources that come from the earth. that is like when you keep the environment exactly the same with no changes or

affects. I think it restrics hunting of animals and cutting down tree's. Use your natural resources responsibly! Don't waste them, because

sometimes they cannot be re-introduced into the environment. I'm assuming that it is what people do with their natural resources, such as trees,

water, light, anything not man made. Managing natural resources is to control what is used from the environment. An example of this is using less

oil. Oil is naturally produces from ...

How comfortable are you with the following terms or concepts? - Carrying Capacity
Very Comfortable 6 13%

Okay 18 38%

Haven't a clue 23 49%

How comfortable are you with the following terms or concepts? - Externalized Costs
Very Comfortable 2 4%

Okay 9 19%

Haven't a clue 36 77%

Very Comfortable 20 33%

Okay 33 55%

Haven't a clue 7 12%

How comfortable are you with the following terms or concepts? - Externalized Costs
Very Comfortable 21 35%

Okay 34 57%

Haven't a clue 5 8%

How comfortable are you with the following terms or concepts? - Ecological
Footprint

Very Comfortable 25 42%

Okay 33 55%

Haven't a clue 2 3%

How comfortable are you with the following terms or concepts? - Carbon Cycles
Very Comfortable 15 25%

Okay 35 58%

Haven't a clue 10 17%

Which class activities were helpful to you? Which were not? - Creating an Energy Flow diagram
Did not work for me 14 23%

Helpful 38 63%

Really helped me understand 8 13%

Which class activities were helpful to you? Which were not? - Popcorn Natural Resources
Did not work for me 2 3%

Helpful 25 42%

Really helped me understand 33 55%

Which class activities were helpful to you? Which were not? - Crude Awakening Movie
Did not work for me 5 8%

Helpful 26 43%

Really helped me understand 29 48%

Which class activities were helpful to you? Which were not? - Apple as Earth, available land
Did not work for me 4 7%

Helpful 36 60%

Really helped me understand 20 33%


