Justin Charrier and Ryan Hutton

Part A:
Simulation Name: Food Chain Gizmo

Introduction

This activity introduces students to a food chain in an ecosystem.  Students can experiment with the variables in the gizmo and see how affecting one level of the food chain can influence other levels.  This gizmo shows the relationship between producers and consumers, predators and prey, and how disease can disrupt the equilibrium of the ecosystem over time.
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General Explanation

A food chain shows a relationship between organisms in an ecosystem.  In this gizmo, grass is eaten by rabbits, rabbits are eaten by snakes, and snakes are eaten by hawks.  Students should gain an understanding that factors affecting populations of organisms at any level will have consequences affecting the populations of other organisms over time.  These consequences can have long term affects that can bring the food chain to a halt.  Students can manipulate the populations of organisms, observe the results, and determine if the populations will reach equilibrium or not.

The gizmo’s learning objectives suggest that students should be able to:

· Classify organisms as producers or consumers.

· Observe a food chain in equilibrium.

· Determine how one organism affects others in a food chain.

· Observe how disturbing the equilibrium of an ecosystem can result in long-term population fluctuations.
· Justification for selecting this simulation
This simulation gives students an opportunity to observe a food chain and how species can affect other species in a very condensed amount of time compared to the real thing.  The Food Chain Teachers Guide references a 50 year study of wolf and moose populations on a small 210 square mile island on Lake Superior.  This gizmo can simulate that 50 years in minutes.

Some advantages of using this simulation are:

· Time is a major advantage.  A food chain can be observed in minutes rather than decades.

· Increases and decreases in population sizes are simulated.  This obviously saves time, in not having to wait for reproduction processes or killing mass amounts of species to test a hypothesis.  Students also do not have to physically trap and count real species.

· Students can alter variables to quickly get results.

· Four levels of a food chain are simulated.

· Simulation can be analyzed visually with graphics, tables, bar charts, and graphs.

· This simulation simplifies by focusing only on healthy or diseased populations and assumes that factors outside the control of the four species do not exist.

Some disadvantages of using this simulation are:

· Other factors that affect a food chain are not used as variables in this simulation.  Ex) severe weather and natural disasters, other species, human interactions such as hunting, loss of habitat, pollution, pest control, or breeding efforts to stabilize decreasing populations.

· This is a food chain and not a food web, which can involve many other species at many different levels.

·  Students cannot observe real species and how they behave in the wild.

This simulation related a lot more to Boohan’s article than Millar’s article. As far as Boohan’s ideas about simulations we think this simulation is a good simulation because it takes something big like an ecosystem and looks at a simple interaction that occurs in every ecosystem. The food chain is an example where the simulation strips away many factors that could mislead the students. It is a situation that is recognizable to the students in the ideas of a predator prey relationship. This particular simulation allows the student to alter the values that are present and they can view the effects to the food chain over a desired period of time. This simulation allows manipulation and allows for cooperative activities for the students. Finally this simulation allows the students to make predictions about the events that will occur. It takes something that is fairly complex and allows the students to make a link between the objects and the observations. In the scenario the objects are the organisms and the observations are what happen when they alter the population numbers or the health of the organisms. The students can visualize what happens in the simplified scenario and it is a great build up to something that is more complex. In many cases simulations cause more confusion than clarification but in this simulation it is to the point and has one main focus; that is how ecosystems are affected by the species that occupy the area. 
Specific Curriculum Applications

Grade 7: 

· 7-1-04: describe ecological succession and identify signs of succession in a

variety of ecosystems. 

· 7-1-09: analyze food webs, using ecological pyramids, to show energy gained or lost at various consumer levels

· 7-1-10: analyze, using ecological pyramids, the implications of the loss of producers and consumers to the transfer of energy within the ecosystem
Reference:


This Gizmo was used from the Explore Learning website. In order to use this Gizmo you must obtain a free membership that lasts for 30 days. This membership allows you to log on 35 students at one time. We also took the learning outcomes directly from the Manitoba Science Curriculum. 
Part B: The Task

Food Chain Gizmo:

For this activity you will be working in pairs. The first thing you must do is find a partner. Once you have found a partner you must sit in front of a computer. You are both responsible for recording the information that you need to complete this assignment. You will take turns using the computer to alter the food chain. 
You now must open internet explorer and go to the following web site. 

www.explorelearning.com/index.cfm?method=cResource.dspView&ResourceID=381
Once you are on this webpage you will see this image:
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Now that you are here you must click the log in button in the top right corner. Type in the class user name and password. 

Now we are ready to begin!!

Part A:
The food chain represents a scenario in nature in which there are hawks, snakes, rabbits, and grass. In this food chain the hawk eats the snake, the snake eats the rabbit, and the rabbit eats the grass. Answer the following two questions before using the food chain gizmo. 

If a Producer is an organism that does not need to eat other organisms in order to obtain energy than which of these four organisms is(are) the producer(s):______________________________________________
If a consumer is an organism that must eat other organisms in order to obtain energy than which of these four organisms is(are) the consumer(s):______________________________________________
Part B:

Let’s start working with the food chain.

1)What are the current populations of the various organisms in the food chain. 
Hawks:_______ Snakes:_________ Rabbits:__________ Grass:___________

2)Select the BAR CHART tab and then click play. What happens to the populations as time goes by?

______________________________________________________________________________

______________________________________________________________________________

The ecosystem is considered to be in equilibrium if there is very little change in population totals that inhabit the ecosystem over time. 

3)Why do you think that there is more grass than hawks in an ecosystem that is in equilibrium?

______________________________________________________________________________

______________________________________________________________________________

Part C (immediate changes):

Predict what will happen to the food chain when each of the following scenarios occur (use a    if you think the population will decrease and a      if you think the population will increase). Do your predictions for a 1 month time period:

A)The rabbit becomes diseased


What will happen to the grass population:______________



What will happen to the snake population:_____________



What will happen to the hawk population:______________


B)Snake population is increased to 400:


Grass population:________


Rabbit population:________


Hawk population:________


C)The Hawk population drops to 5:


Grass population:________


Rabbit population:_______


Snake population:________


D)The grass becomes diseased:



Rabbit population:________



Snake population:________



Hawk population:________
Now make these scenarios happen on the Food Chain by changing the numbers of each level of the food chain so they meet the above scenarios. You do that by using the + button or – button to add or remove organisms or by changing the organisms from healthy to diseased. Click on the BAR CHART tab and click play. Also make sure that you reset your food chart before making any new changes to the food chain. Observe what actually happens in the scenarios above. (use a    if you the population decreases and a      if the population increases):

A)The rabbit becomes diseased:



Grass population:_______



Snake population:_______



Hawk population:_______


B)Snake population is increased to 400:


Grass population:_______



Rabbit population:______



Hawk population:_______

C)The Hawk population drops to 5:


Grass population:_______


Rabbit population:______


Snake population:______

D)The grass becomes diseased:


Rabbit population:_______


Snake population:_______


Hawk population:________

Answer the following questions with information that you have observed in the above simulation. 

If a predator is an organism that hunts other animals and these hunted animals are called prey, then how do predator and prey populations affect each other? (ex. How does a snake affect the rabbit and how does the rabbit affect the snake)
______________________________________________________________________________
______________________________________________________________________________

· When the snake population was increased to 400 why did the rabbit population decrease but hawk population increase?_______________________________________

________________________________________________________________________

· When the Hawk population dropped to 5 why did the snake population immediately increase but the rabbit population decrease?___________________________________
________________________________________________________________________
Apply what you have learned in this activity to answer the questions about the following scenario.

 In Manitoba a very common animal is the White Tailed Deer. This is a very important organism that helps maintain equilibrium in their ecosystem. In Manitoba deer hunting is a very popular activity. If Manitoba Conservation decided to remove the limit of deer that each person is able to hunt and eventually the deer population decreased drastically, how would this affect species that live in Manitoba? 
          Apply what you know to this food chain Grass ------ Deer ------- Wolf. 

______________________________________________________________________________

______________________________________________________________________________

____________________________________________________________________________________________________________________________________________________________
______________________________________________________________________________
By adding another animal into the food chain we can now begin to look at a food web. Apply what you know about food chains to this food web. What would happen to the Rabbit population and the Wolf population if the Deer population was significantly decreased? 





Wolf




Deer

Rabbit

Grass

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Part D (long term changes):
Click reset on you Gizmo. 
Select the Graph Tab. 

An ecosystem consists of an area in which a group of living things react with their physical environment. What happens to an ecosystem when there is a major disturbance?

· Make your hawk population become endangered by changing the number of hawks to 5. Observe what happens over a 12 month period. What happened to the hawk population and what happened to the other three species in the food chain?
________________________________________________________________________________________________________________________________________________________________________________________________________________________
· Now make your snake population diseased and observe for a 12 month period. What did you notice about the rabbit population immediately after your snake population was diseased compared to what happened to the rabbit population at the 12 month mark. 

________________________________________________________________________________________________________________________________________________________________________________________________________________________

________________________________________________________________________

· Now make two organisms in your food chain diseased and observe what happens to your food chain. How would this affect the equilibrium in an ecosystem?

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
· There is a real life scenario of a food chain that involves small plants, moose and wolves. This occurs on an Island called Isle Royal. Since 1940 this island has be inhabited mainly by moose, wolves and other small animals. The moose feed on the small plants and the wolves feed mainly on the moose. This is a great example of a predator/prey relationship. This graph represents a period of 50 years. What can you explain about the graph? In particular why do these two populations fluctuate over the years? (be aware that the moose population is on the left and the wolf population is on the right)
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__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
The End: Hand in your sheets
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