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Card 1

Forests help reduce a warming climate by absorbing the greenhouse gas 
A.  carbon dioxide

B.  water vapor

C.  ozone

D.  oxygen


	Answer: A


	Card 2

When deforestation occurs, land is converted from forests to 

A.  green space or parks

B.  non-forest uses

C.  non-farm uses

D.  non-city uses


	Answer: B


	Card 3

Forests help cool the atmosphere through the process of 

A.  photosynthesis

B.  water absorption

C.  evapotranspiration

D.  oxygen release


	Answer: C


	Card 4

One of the main causes of deforestation is 

A.  agriculture

B.  growing cities

C.  firewood collection

D.  road building


	Answer: A
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Card 5

Which of the following is NOT a major rainforest? 

A.  Madagascar

B.  Congo

C.  Amazon

D.  Smokey Mountains


	Answer: D


	Card 6

Every minute, forests the size of ___ football fields are cut down.

A.  10

B.  20

C.  30

D.  60


	Answer: B


	Card 7

Forests cover ____ of the Earth’s surface?

A.  10%

B.  20%

C.  30%

D.  60%


	Answer: C


	Card 8

One and a half acres of forest is cut down every _____.

A.  second

B.  minute

C.  hour

D.  day


	Answer: A
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Card 9

If the current rate of deforestation continues, rainforests will be gone from the Earth in 

A.  10 years

B.  100 years

C.  1000 years

D.  never, because we keep replanting the forests


	Answer: B


	Card 10

Scientists estimate that ____ of the world’s oxygen is produced by the Amazon rainforest.

A.  10%

B.  20%

C.  30%

D.  60%


	Answer: B


	Card 11

____ of the world’s tropical rainforests have already been cleared.

A.  one-fourth

B.  one-third

C.  one-half

D.  three-fourths


	Answer: C


	Card 12

Trees play an important role in our ecosystem by absorbing ____.

A.  carbon

B.  oxygen

C.  floods

D.  minerals


	Answer: A
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Card 13

One reason deforestation occurs is to make room to enlarge farms. Another big reason, is to make room for
A.  public parks

B.  modern roads

C.  electrical lines

D.  cattle pastures & ranches


	Answer: D


	Card 14

Commercial _____ means the trees are being cut down for sale as timber and pulp.

A.  pasteurization

B.  climate change

C.  transpiration

D.  logging


	Answer: D


	Card 15

A “secondary forest" means

A.  trees have started to regrow in a clear-cut area.

B.  a primary forest has transitioned into a newer, secondary forest.

C.  trees in this area have not yet been disturbed by deforestation.

D.  this forest is an exact duplicate of the primary forest.
	Answer: A


	Card 16

A “primary” forest means

A.  this forest has not been disturbed by deforestation.

B.  this forest has only been disturbed once in its history.

C.  this forest contains the youngest trees in the region

D.  the same thing as “deforested.”


	Answer: A


	
Card 17

In the 1980’s an area slightly smaller than __ was estimated to have been deforested annually in South America.

A.  Florida

B.  Texas

C.  Alaska

D.  Connecticut


	Answer: A


	Card 18

When a forest is cut and burned, the carbon stored in the wood joins with oxygen and is released as

A.  water vapor gas

B.  carbon monoxide gas

C.  carbon dioxide gas

D.  sulfur dioxide gas


	Answer: C


	Card 19

Releasing CO2 into the atmosphere enhances the

A.  ozone layer in the stratosphere.

B.  water absorption of clouds.

C.  greenhouse effect.

D.  probability of precipitation


	Answer: C


	Card 20

After the trees are cut down in a tropical rain forest they are burned to 

A.  release nutrients back to the soil.

B.  decrease the richness of the soil.

C.  prevent firewood collection.

D.  take up nutrients from the soil.


	Answer: A

	
Card 21

Farmers planting on newly cleared rainforest soil found they can only grow crops for ___ years before the ground can no longer support crops

A.  20 years

B.  15 years

C.  8 years

D.  3 years


	Answer: D


	Card 22

A secondary forest may take as long as ___ years to grow back..

A.  10

B.  20

C.  30

D.  50


	Answer: D


	Card 23

Shade farming, which leaves some of the original rain forest trees, is used for shade-loving crops like

A.  bananas

B.  pineapples

C.  coffee and chocolate

D.  palm and dates


	Answer: C


	Card 24

In clear-cutting, all the trees are removed, including the ___.

A.  stumps

B.  natural water drainages

C.  roads

D.  electrical lines


	Answer: A


	
Card 25

Forests help reduce a warming climate by absorbing the greenhouse gas 

A.  carbon dioxide

B.  water vapor

C.  ozone

D.  oxygen


	Answer: A


	Card 26

When deforestation occurs, land is converted from forests to 

A.  green space or parks

B.  non-forest uses

C.  non-farm uses

D.  non-city uses


	Answer: B


	Card 27

Forests help cool the atmosphere through the process of 

A.  photosynthesis.

B.  water absorption.

C.  evapotranspiration.

D.  oxygen release.


	Answer: C


	Card 28

One of the main causes of deforestation is 

A.  agriculture.

B.  growing cities.

C.  firewood collection.

D.  road building.


	Answer: A


	
Card 29

Farmers working clear-cut areas in the rainforest found their crops

A.  prospered after 3-5 years.

B.  began to fail after 3-5 years.

C.  relocated to other areas.

D.  used more fertilizer.


	Answer: D


	Card 30

Every minute, forests the size of ___ football fields are cut down.

A.  10

B.  20

C.  30

D.  60


	Answer: B


	Card 31

Forests cover ____ of the Earth’s surface?

A.  10%

B.  20%

C.  30%

D.  60%


	Answer: C


	Card 32

One and a half acres of forest is cut down every _____.

A.  second

B.  minute

C.  hour

D.  day


	Answer: A



Name _____________________________________________ Date _______________

Deforestation Simulation Directions & Student Lab Sheets
Directions: 
Part 1: Prepare Your Forest

1.
Set up your forest by placing 7 dried beans on each of the 16 squares of your Deforestation Simulation Board. Each square represents a plot of healthy primary forest. Each bean represents a portion of the healthy forest that lives on that plot of land.

Part 2: Run the Simulation
1.
You will begin by simulating what might happen if there is a group of four subsistence farmers living in your forest for 7 years. Follow steps 2 through 6 to do this. 

2.
Mix the forest plot cards around in the envelope. Select a plot card and remove two beans from the corresponding numbered forest plot on your Deforestation Simulation Board. Record the plot number on your data sheet. Your Subsistence Farmer Co-Op has just begun to cut and clear land for their farms. You will pull a total of 8 forest plot cards to simulate the amount of trees they have removed from your forest during one year’s time. 

3.
Return the plot card to the envelope. Repeat Step 2 seven more times to show how the Farmer’s Co-Op expands their operation over time. Remember to remove two beans each time you select a plot card.  If there is only one bean in the plot of land corresponding to the card you draw, remove that bean and randomly remove a bean from a nearby plot of land. This represents the fact that your farmer group has moved to a neighboring plot to expand their farm. If no beans remain in the plot of land corresponding to the card you draw, randomly remove two beans from another adjoining plot of land. Make sure you put the plot card back in the envelope after each draw. 

4.
At the end of 8 draws, observe the condition of your forest. Are there any areas that are completely clear of forest?  For plots that have zero beans remaining, place a Subsistence Farming square on each of these plots and remove their plot cards from your envelope. These plots represent cleared land under subsistence cultivation by the Farmer’s Co-Op. 

5.
In the data table, record the number of beans in each of the 16 forest plots. Count and record the number of plots that are: 

- healthy old-growth primary forest (plots with seven beans),

- impacted primary forest (plots with four, five or six beans), 

- endangered primary forest (plots with one, two or three beans), and 

- subsistence farming plots (plots that have zero beans after Step 3).  

- barren soil/secondary forest begins to grow plot (subsistence farming fails after three years, plot converts to barren soil
6.
Repeat steps 2 through 5 a total of 6 more times to simulate a seven years of data on your forest plot. Make sure you record the remaining trees (beans) left at the end of the year and condition of your forest in the data table. 
7.
On the data chart, mark a 0-x,x for subsistence plots that are now in their second year, and 0-x,x,x for those in their last year of subsistence farming. These plots will convert to secondary forest growth the next year – and so they will be marked 0-2nd forest until the end of the simulation.
Part 3: Analyze Your Data
1. Use the data you have collected to make a line graph that shows how the number of plots in all five categories has changed over the course of the seven years that you ran this simulation. Label the scale on the x-axis with the number of years that have gone by. Label the y-axis from 1 to 16 for the number of plots. Create a key to show what category of forest health each line represents.
Forest End Year 1
	Record each plot card pull below.
	
	Record the number of trees (beans) that remain in each forest plot at the end of this year.

	___
	___
	___
	___
	___
	___
	___
	___
	
	

	Healthy primary forest = _____ plots
(seven beans remain in each plot)
	
	
	
	
	

	Impacted primary forest = _____ plots
(four, five or six beans remain in each plot)
	
	
	
	
	

	Endangered primary forest = _____ plots
(one, two or three beans remain in each plot)
	
	
	
	
	

	Subsistence farming = _____ plots
(zero beans remain in each plot)
	
	
	
	
	

	Barren, beginning of secondary forest growth = _____ plots
(After a plot has been in subsistence farming for three years, the soil becomes barren and the plot is abandoned. A secondary forest begins to grow.)
	
	
	
	
	


Forest End Year 2
	Record each plot card pull below.
	
	Record the number of trees (beans) that remain in each forest plot at the end of this year.

	___
	___
	___
	___
	___
	___
	___
	___
	
	

	Healthy primary forest = _____ plots
(seven beans remain in each plot)
	
	
	
	
	

	Impacted primary forest = _____ plots
(four, five or six beans remain in each plot)
	
	
	
	
	

	Endangered primary forest = _____ plots
(one, two or three beans remain in each plot)
	
	
	
	
	

	Subsistence farming = _____ plots
(zero beans remain in each plot)
	
	
	
	
	

	Barren, beginning of secondary forest growth = _____ plots
(After a plot has been in subsistence farming for three years, the soil becomes barren and the plot is abandoned. A secondary forest begins to grow.)
	
	
	
	
	


Forest End Year 3
	Record each plot card pull below.
	
	Record the number of trees (beans) that remain in each forest plot at the end of this year.

	___
	___
	___
	___
	___
	___
	___
	___
	
	

	Healthy primary forest = _____ plots
(seven beans remain in each plot)
	
	
	
	
	

	Impacted primary forest = _____ plots
(four, five or six beans remain in each plot)
	
	
	
	
	

	Endangered primary forest = _____ plots
(one, two or three beans remain in each plot)
	
	
	
	
	

	Subsistence farming = _____ plots
(zero beans remain in each plot)
	
	
	
	
	

	Barren, beginning of secondary forest growth = _____ plots
(After a plot has been in subsistence farming for three years, the soil becomes barren and the plot is abandoned. A secondary forest begins to grow.)
	
	
	
	
	


Forest End Year 4
	Record each plot card pull below.
	
	Record the number of trees (beans) that remain in each forest plot at the end of this year.

	___
	___
	___
	___
	___
	___
	___
	___
	
	

	Healthy primary forest = _____ plots
(seven beans remain in each plot)
	
	
	
	
	

	Impacted primary forest = _____ plots
(four, five or six beans remain in each plot)
	
	
	
	
	

	Endangered primary forest = _____ plots
(one, two or three beans remain in each plot)
	
	
	
	
	

	Subsistence farming = _____ plots
(zero beans remain in each plot)
	
	
	
	
	

	Barren, beginning of secondary forest growth = _____ plots
(After a plot has been in subsistence farming for three years, the soil becomes barren and the plot is abandoned. A secondary forest begins to grow.)
	
	
	
	
	


Forest End Year 5
	Record each plot card pull below.
	
	Record the number of trees (beans) that remain in each forest plot at the end of this year.

	___
	___
	___
	___
	___
	___
	___
	___
	
	

	Healthy primary forest = _____ plots
(seven beans remain in each plot)
	
	
	
	
	

	Impacted primary forest = _____ plots
(four, five or six beans remain in each plot)
	
	
	
	
	

	Endangered primary forest = _____ plots
(one, two or three beans remain in each plot)
	
	
	
	
	

	Subsistence farming = _____ plots
(zero beans remain in each plot)
	
	
	
	
	

	Barren, beginning of secondary forest growth = _____ plots
(After a plot has been in subsistence farming for three years, the soil becomes barren and the plot is abandoned. A secondary forest begins to grow.)
	
	
	
	
	


Forest End Year 6
	Record each plot card pull below.
	
	Record the number of trees (beans) that remain in each forest plot at the end of this year.

	___
	___
	___
	___
	___
	___
	___
	___
	
	

	Healthy primary forest = _____ plots
(seven beans remain in each plot)
	
	
	
	
	

	Impacted primary forest = _____ plots
(four, five or six beans remain in each plot)
	
	
	
	
	

	Endangered primary forest = _____ plots
(one, two or three beans remain in each plot)
	
	
	
	
	

	Subsistence farming = _____ plots
(zero beans remain in each plot)
	
	
	
	
	

	Barren, beginning of secondary forest growth = _____ plots
(After a plot has been in subsistence farming for three years, the soil becomes barren and the plot is abandoned. A secondary forest begins to grow.)
	
	
	
	
	


Forest End Year 7
	Record each plot card pull below.
	
	Record the number of trees (beans) that remain in each forest plot at the end of this year.

	___
	___
	___
	___
	___
	___
	___
	___
	
	

	Healthy primary forest = _____ plots
(seven beans remain in each plot)
	
	
	
	
	

	Impacted primary forest = _____ plots
(four, five or six beans remain in each plot)
	
	
	
	
	

	Endangered primary forest = _____ plots
(one, two or three beans remain in each plot)
	
	
	
	
	

	Subsistence farming = _____ plots
(zero beans remain in each plot)
	
	
	
	
	

	Barren, beginning of secondary forest growth = _____ plots
(After a plot has been in subsistence farming for three years, the soil becomes barren and the plot is abandoned. A secondary forest begins to grow.)
	
	
	
	
	


Forest End Year 8
	Record each plot card pull below.
	
	Record the number of trees (beans) that remain in each forest plot at the end of this year.

	___
	___
	___
	___
	___
	___
	___
	___
	
	

	Healthy primary forest = _____ plots
(seven beans remain in each plot)
	
	
	
	
	

	Impacted primary forest = _____ plots
(four, five or six beans remain in each plot)
	
	
	
	
	

	Endangered primary forest = _____ plots
(one, two or three beans remain in each plot)
	
	
	
	
	

	Subsistence farming = _____ plots
(zero beans remain in each plot)
	
	
	
	
	

	Barren, beginning of secondary forest growth = _____ plots
(After a plot has been in subsistence farming for three years, the soil becomes barren and the plot is abandoned. A secondary forest begins to grow.)
	
	
	
	
	


Conclusions & Analysis
1.
In what year did your subsistence Farmer’s Co-op first clear a forest plot?

__________________________________________________________________

__________________________________________________________________

2.
Summarize what happened to your forest plot over a span of seven years. Did everyone in the class have the same result?

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

3.
In addition to the loss of the primary growth forest, what effect to you think this activity had on the soil? Animals? Humans?

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

4.
This simulation showed the effects on a primary growth forest by subsistence farmers. Subsistence farmers generally do not have bulldozers or other heavy equipment. How would a forest production company that has money to spend on heavy equipment change the scenario?  How might you change this simulation to show the effects of a different type of production?

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

5.
Urbanization happens when cities are expanded, often-involving people moving into previously unsettled areas adjacent to the city. Where would urbanization potentially fit into this simulation?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

 6.
Globalization is the interconnection of countries and industries around the world, driven by international trade and investment and encourages consumption while opening new markets for hard to find forest products. Where would globalization potentially fit into this simulation?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

7. What are the strengths and weaknesses of this simulation (model)?

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

6.
Graph your data for forest changed over time. You will have five colored lines to represent each of the five categories.



Title: ____________________________________________

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


                   Y1       Y2       Y3      Y4      Y5       Y6      Y7      Y8




  Year data was collected

Deforestation Simulation Board

	Plot 1
     primary
    forest
	Plot 2

     primary
    forest
	Plot 3

     primary
    forest
	Plot 4

     primary
    forest

	Plot 5

     primary
    forest
	Plot 6

     primary
    forest
	Plot 7

     primary
    forest
	Plot 8

     primary
    forest

	Plot 9

     primary
    forest
	Plot 10

     primary
    forest
	Plot 11

     primary
    forest
	Plot 12

     primary
    forest

	Plot 13

     primary
    forest
	Plot 14

     primary
    forest
	Plot 15

     primary
    forest
	Plot 16

     primary
    forest


Forest plot chips (cut one set per group; place in an envelope)

	1
	2
	3
	4

	5
	6
	7
	8

	9
	10
	11
	12

	13
	14
	15
	16


Secondary forest chips (cut one set per group; place in an envelope)

	      secondary

    forest

          (years 4-50)
	
      secondary

    forest

          (years 4-50)
	      secondary

    forest

     (years 4-50)
	      secondary

    forest

     (years 4-50)

	      secondary

    forest

    (years 4-50)
	      secondary

    forest

     (years 4-50)
	      secondary

    forest

     (years 4-50)
	      secondary

    forest

     (years 4-50)

	      secondary

    forest

    (years 4-50)
	      secondary

    forest

    (years 4-50)
	      secondary

    forest

    (years 4-50)
	      secondary

    forest

    (years 4-50)

	      secondary

    forest

    (years 4-50)
	      secondary

    forest

    (years 4-50)
	      secondary

    forest

    (years 4-50)
	      secondary

    forest

    (years 4-50)


Subsistence Farming Chips (cut one set per group; place in an envelope)
	
      subsistence

      farming

     (years 1-3)
	      subsistence

      farming

     (years 1-3)
	      subsistence

      farming

     (years 1-3)
	      subsistence

      farming

     (years 1-3)

	      subsistence

      farming

     (years 1-3)
	      subsistence

      farming

     (years 1-3)
	      subsistence

      farming

     (years 1-3)
	      subsistence

      farming

     (years 1-3)

	      subsistence

      farming

     (years 1-3)
	      subsistence

      farming

     (years 1-3)
	      subsistence

      farming

     (years 1-3)
	      subsistence

      farming

     (years 1-3)

	      subsistence

      farming

     (years 1-3)
	      subsistence

      farming

     (years 1-3)
	      subsistence

      farming

     (years 1-3)
	      subsistence

      farming

     (years 1-3)



Name ___________________________________________    Date _________________ Student No. ___________

Checking for Understanding: Deforestation
___ 1. 
One of the main causes of deforestation is (SC.7.E.6.6) 
A. agriculture  [ANSWER]  

B. diseased trees
C. firewood collection

D. road building

___ 2. 
A “secondary forest" means (SC.7.E.6.6) 
A. this forest is an exact duplicate of the primary forest.

B. a primary forest has transitioned into a newer, secondary forest.

C. trees in this area have not yet been disturbed by deforestation.

D. trees have started to regrow in a clear-cut area.   [ANSWER]  

___ 2. 
When people move into new areas that were previously uninhabited, establishing cities and buildings in the areas, this is called: (SC.7.E.6.6) 

A. urbanization
B. globalization
C. deforestation
D. desertification   [ANSWER]  

3. Briefly describe at least one strength of this simulation. (SC.7.N.3.2)
4. Briefly describe at least one limitation of this simulation. (SC.7.N.3.2)
5. How could you improve this simulation to better reflect what really happens with deforestation? (SC.7.N.3.2)
5. How could you modify this simulation to reflect the role that urbanization and globalization play in deforestation? (SC.7.N.3.2)

Name ___________________________________________    Date _________________ Student No. ___________

Checking for Understanding: Deforestation – ANSWER KEY

___ 1. 
One of the main causes of deforestation is (SC.7.E.6.6) 

A. agriculture  [ANSWER]  

B. diseased trees
C. firewood collection

D. road building

___ 2. 
A “secondary forest" means (SC.7.E.6.6) 

A. this forest is an exact duplicate of the primary forest.

B. a primary forest has transitioned into a newer, secondary forest.

C. trees in this area have not yet been disturbed by deforestation.

D. trees have started to regrow in a clear-cut area.   [ANSWER]  

___ 2. 
When people move into new areas that were previously uninhabited, establishing cities and buildings in the areas, this is called: (SC.7.E.6.6) 

A. deforestation 

B. globalization
C. urbanization
D. desertification   [ANSWER]  

3. Briefly describe at least one strength of this simulation. (SC.7.N.3.2)
Answers may vary but could include that the simulation shows the effects of clear cutting land for agriculture on deforestation. 
4. Briefly describe at least one limitation of this simulation. (SC.7.N.3.2)
Answers may vary but could include that in this simulation we are not able to simulate any natural phenomenon with the forests like natural regrowth, natural die off, or the potential that the farmers would replant trees that they cut down in future generations. 
5. How could you improve this simulation to better reflect what really happens with deforestation? (SC.7.N.3.2)
Answers may vary but could include that special cards could be drawn to represent timber companies that are harvesting the lumber that DO have machines and equipment to make the deforestation speed up. We could also add urbanization and globalization factors into the simulation to show other factors that impact deforestation.  
5. How could you modify this simulation to reflect the role that urbanization and globalization play in deforestation? (SC.7.N.3.2)
Answers may vary buy could include that when a plot of land is cleared, a building is put in that plot to prevent secondary forest from growing (urbanization). We could have special cards that are drawn that identify that a special product or type of lumber is found in a plot of land and that the entire plot gets cleared out (globalization). 
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