Earth Systems, Biology

ES-Standard 5, Objective 1, Bio-Standard 1, Objective 2

Title:  Nitrogen Game

Description:  Students will use a set of dice to model the movement of a nitrogen atom through the nitrogen cycle.

Materials:  see below-set of nitrogen dice (best made from cardstock, laminated ahead of construction) station signs, worksheet, optional:  stamp pad and different stamps for each location.

Time Needed:  50 minutes

Procedures:

1.  Copy, laminate and construct the dice.  Copy the station signs and tape or fold at each station.  Spread the stations throughout the room.  If you are using the stamps, distribute them at each station.

2.  If this is an introductory activity, you may need to discuss the various nitrogen reservoirs and that nitrogen is not available to most living things from the atmosphere.

3.  Read the introduction and directions with the students and allow them time to work.

4.  You may need to provide additional paper for students to draw their cycle on.

Scoring guide:

1.  Students participate and fill out their passports……………………..4

2.  Students answer analysis questions correctly……………………….4

1.  When does nitrogen leave the air?  When nitrogen fixing bacteria get it or it dissolves in water.

2.  When does water carry nitrogen?  When it is dissolved in oceans or streams.

3.  How do people affect the nitrogen cycle?  By adding fertilizer, growing legume crops, and decomposing.

4.  When do animals lose nitrogen?  When they die or eliminate wastes.

5.  What is the value of decomposing organisms and wastes in the soil?  They provide nitrogen for plants.

6.  How do animals get nitrogen?  By eating plants.

Traveling Nitrogen

Introduction:  Nitrogen is an essential element in living things.  The atmosphere is composed of nearly 80% nitrogen.  You’d think there would be plenty of nitrogen for all living things but there is not.  Nitrogen is often a limiting factor in an environment.  That means that when it has all been utilized, the number of living things can no longer increase.  Fortunately, there are ways for nitrogen to increase in an ecosystem.  One is a type of bacteria that has evolved can gather nitrogen and convert it to a form useful to plants and animals.  They are called nitrogen-fixing bacteria and are found in plant roots in a group of plants called legumes.  Alfalfa and peas are examples of legumes.  You can thank a pea for the protein in your body today.

Procedures:

1.  Look at the nitrogen “stations” around the room and go to the first one. 

2.  Shake the dice at that station and write down what form you have become and which station you are going to next.  Go to that station. 

3.  Continue for as long as the game lasts.  Remember to think about what nitrogen does in the environment.  

!

Analysis questions:

1.  When does nitrogen leave the air?

2.  When does water carry nitrogen?

3.  How do people affect the nitrogen cycle?

4.  When do animals lose nitrogen?

5.  What is the value of decomposing organisms and wastes in the soil?

6.  How do animals get nitrogen?

Conclusion:  Draw the nitrogen cycle you experienced using arrows and words.

	What are you? (station)
	What happened here?
	What did you turn in to? (where do you go next)
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ATMOSPHERE





Lighting strikes! Nitrogen gas is made into a solid & travels to SOIL.





ATMOSPHERE


Blue green algae and nitrogen-fixing bacteria convert you into a solid bringing you to the SOIL.





ATMOSPHERE





Lighting strikes! Nitrogen gas is made into a solid & travels to SOIL.





ATMOSPHERE


Blue green algae and nitrogen-fixing bacteria convert you into a solid bringing you to the SOIL.





ATMOSPHERE


Bean plants (legumes) extract you from the air and bring you to the SOIL.








ATMOSPHERE





Bean plants extract you from the air and bring you to the SOIL.








SURFACE WATER


You are just the sort of nitrogen that a plant needs to live. You are now within a LIVE PLANT





SURFACE WATER


You travel through the rivers and streams to the OCEAN.








SURFACE WATER


You are just the sort of nitrogen that a plant needs to live. You are now within a LIVE PLANT





SURFACE WATER


You travel through the rivers and streams to the OCEAN.





SURFACE WATER


You percolate deep underground into GROUNDWATER





SURFACE WATER


You percolate deep underground into GROUNDWATER





RAINWATER


You fall into a lake or stream so now you are part of SURFACE WATER.











RAINWATER





You fall on the land and become part of the SOIL.





RAINWATER





You percolate deep underground into GROUNDWATER





RAINWATER





You fall on the land and become part of the SOIL.








RAINWATER








You rain into the OCEAN.








RAINWATER








You rain into the OCEAN.











GROUNDWATER


The groundwater you are dissolved in travels and you become part of SURFACE WATER.





GROUNDWATER


The groundwater you are dissolved in travels and you become part of SURFACE WATER.





GROUNDWATER


The groundwater you are dissolved in travels to become part of the OCEAN.





GROUNDWATER


The groundwater you are dissolved in travels to become part of the OCEAN.





GROUNDWATER


The groundwater you are dissolved in travels and you become part of SURFACE WATER.





GROUNDWATER


The groundwater you are dissolved in travels to become part of the OCEAN.





FERTILIZERS





You dissolve and wash into the SURFACE WATER.





FERTILIZERS





You become part of the SOIL.





FERTILIZERS





You dissolve and wash into the SURFACE WATER.








FERTILIZERS





You become part of the SOIL.








FERTILIZERS


You are just the sort of nitrogen that plants need to live. You are now inside a LIVE PLANT.





FERTILIZERS


You are just the sort of nitrogen that plants need to live. You are now inside a LIVE PLANT.








SOILS





You dissolve and wash into GROUNDWATER








SOILS





You dissolve and wash into SURFACE WATER.








SOILS


You are just the sort of nitrogen that plants need to live. You are now inside a LIVE PLANT.





SOILS


Bacteria have transformed you into nitrogen gas and you are now part of the ATMOSPHERE.














SOILS


Bacteria have transformed you into nitrogen gas and you are now part of the ATMOSPHERE.














SOILS


You are just the sort of nitrogen that plants need to live. You are now inside a LIVE PLANT.











OCEAN





Look out! Water is on the move. You have washed into GROUNDWATER














OCEAN


You are just the sort of nitrogen that plants need to live. You are now inside a LIVE PLANT.








OCEAN


Bacteria have transformed you into nitrogen gas and you are now part of the ATMOSPHERE.














OCEAN


Bacteria have transformed you into nitrogen gas and you are now part of the ATMOSPHERE.

















OCEAN


You are just the sort of nitrogen that plants need to live. You are now inside a LIVE PLANT.


























OCEAN


Bacteria have transformed you into nitrogen gas and you are now part of the ATMOSPHERE.

















LIVE ANIMALS


The animal that you are a part of has died. Go to 


DEAD PLANTS & ANIMALS.




















LIVE ANIMALS


The animal that you are a part of has died. Go to 


DEAD PLANTS & ANIMALS.





























LIVE ANIMALS


Congratulations! The animal that you were within has excreted and you are in its waste. Go to ANIMAL WASTE.


























LIVE ANIMALS


Congratulations! The animal that you were within has excreted and you are in its waste. Go to ANIMAL WASTE.


























LIVE ANIMALS


The animal that you are a part of has died. Go to 


DEAD PLANTS & ANIMALS.
































LIVE ANIMALS


Congratulations! The animal that you were within has excreted and you are in its waste. Go to ANIMAL WASTE.























ANIMAL WASTE


Look out before someone steps in you! Now you are decomposing in the SOIL.























ANIMAL WASTE


A farm supply company has picked you up and made you into FERTILIZER.


























ANIMAL WASTE


Look out before someone steps in you! Now you are decomposing in the SOIL.





























ANIMAL WASTE


A farm supply company has picked you up and made you into FERTILIZER.






































ANIMAL WASTE


What’s that in the water? You have dissolved into SURFACE WATER.





























ANIMAL WASTE


What’s that in the water? You have dissolved into SURFACE WATER.
































DEAD PLANTS & ANIMALS


You are decomposed and become part of the SOIL.



































DEAD PLANTS & ANIMALS


You are decomposed and become part of the SOIL.









































DEAD PLANTS & ANIMALS


Forest Fire! The wood you were in is burnt and you have been released into the ATMOSPHERE



































DEAD PLANTS & ANIMALS


Forest Fire! The wood you were in is burnt and you have been released into the ATMOSPHERE






































DEAD PLANTS & ANIMALS


You are decomposed and become dissolved in SURFACE WATER.






































DEAD PLANTS & ANIMALS 


You are decomposed and become dissolved in the OCEAN.






































LIVE PLANTS





The plant that you are in has dies. Go to DEAD PLANTS & ANIMALS.






































LIVE PLANTS





The plant that you are in has dies. Go to DEAD PLANTS & ANIMALS.









































LIVE PLANTS


An animal has eaten the plant that you are in. Go to LIVE ANIMALS.









































LIVE PLANTS


An animal has eaten the plant that you are in. Go to LIVE ANIMALS.












































LIVE PLANTS





The plant that you are in has dies. Go to DEAD PLANTS & ANIMALS.









































LIVE PLANTS


An animal has eaten the plant that you are in. Go to LIVE ANIMALS.















































