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Part A:

Name: Food Chain - explorelearning.com (gr. 9-12 biology - Ecology and interdependence)

Curriculum applications:

S2-1-06 Construct and interpret graphs of population dynamics.

S2-1-05  Investigate and discuss various limiting factors that influence population 


   dynamics. 
Include: density-dependent and density-independent factors.

S2-1-04 Describe the carrying capacity of an ecosystem.

Prior Knowledge of the students:
The students should be coming into this lab already having studied the three SLO’s listed above. They should understand the concept of an ecosystem’s carrying capacity, know what limiting factors are (and be able to distinguish between density-dependent and density-independent factors), have had experience plotting and interpreting the three different types of graphs that show fluctuations in population dynamics (J-curves, Sigmoid (S) curves and density delayed dependent curves)

Description of the Simulation:

This simulation is a Gizmo that can be found on explorelearning.com. It’s a simple demonstration of how a food chain works in an ecosystem. There are four species, grass, rabbits, snakes and hawks. The rabbits eat the grass, the snakes eat the rabbits and the hawks eat the snakes. The simulation is set up with a predetermined number of each species so that the hypothetical ecosystem is in equilibrium.From this starting point the students can manipulate different factors that can affect fluctuations in population dynamics that can be viewed graphically by clicking the ‘graph’ tab in the top righthand corner of the gizmo.Throughout the lab, and while answering the questions in the handout, the students should be thinking about how this simulation connects to what they’ve already learned. (eg. when the species are in equilibrium, it’s because they are in a balanced ecosystem and have reached the carrying capacity of the ecosystem). Also, when the students manipulate the limiting factors that affect the population dynamics, they should be able to determine whether they are DD, such as disease, or DI, such as reducing the number of a given species during or before the start of the simulation and stating that the drop in number is due perhaps to human influence (hunting, pollution, introducing a new ‘competitive’ species etc.). Finally they should be monitoring the changes in the population dynamics that are being displayed graphically and be aware of why and HOW these fluctuations are being produced. eg. A J-curve is produced when the number of a species is well below the carrying capacity of the ecosystem (which means there is plenty of food for that species to eat) and the population shoots up at the rapid rate, initially exceeding the “carrying capacity/equilibrium line” before setting back down to a state of equilibrium. As for an instruction sequence, I would approach it in this fashion:

· Write the three concepts that the students should be focusing on during the lab on the board (Carrying capacity, limiting factors and the 3 types of graphs representing different fluctuations in population dynamics)

· Give the students basic instructions as to how to use the gizmo. Start button, reset button and manipulative buttons etc., and then them play around with the gizmo for a bit.

· TRY to regain their attention, and then explain the expectations of the lab and the completion of the worksheets. The can either work individually or in pairs for the first part (2nd part is ind.)

· Let them have at it, helping only when necessary. If one student can answer another’s question, leave it to the students (as long as that matches your teaching style...).

Justification:

· this simulations represents a simplified version of an ecosystem, that is easy for students to understand.

· it incorporates three SLO’s directly out of the Manitoba curriculum (the graphic representation is awesome in my opinion)

· it’s very interactive and manipulative for the students.

· it’s realistic and a genuine representation of an ecosystem (to a point), and shows how different factors can throw it out of equilibrium, and also how it can recover.

· it allows students to see the changes that normally take months or years to occur in an ecosystem in a much more condensed time frame (and without having to tag/monitor live animals)

Limitations:

· the representation of the number of species in an ecosystem and the food sources of each species isn’t exact. There are more than 4 species, and the consumers will more than likely have more than just one food source.

· the graphs don’t shoe fluctuations in population dynamics due to birth/death rates, changes in weather/the seasons or other factors. (the Sigmoid (S) curve is poorly represented, equilibrium is shown as a steady state/straight line on the graph, which isn’t representative of natural fluctuations within populations). 

· students might have a hard time interpreting four moving lines on a graph during the lab if they are only used to dealing with one (in J and S curves) or two lines (in DDD curves) in class. Clarification during the worksheet question in which the students need to reproduce each curve by manipulating factors that affect population dynamics might be required, explaining that they only need to reproduce the curve in ONE single line, not all four at the same time.

Part B

See attached handout. (The worksheet is one that is provided by explorelearning.com that I have modified by eliminating certain questions, as well as adding some of my own that relate directly to the Manitoba curriculum.)

The original/unaltered document can be found at:

http://cs.explorelearning.com/materials/FoodChainSE.pdf
Name: ______________________________________
Date: ________________________

Student Exploration: Food Chain
Vocabulary: ecosystem, equilibrium, food chain, population, predator, prey

Objectives: After using this simulation you should be able to make connections between the carrying capacity of an ecosystem and the limiting factors that can affect population dynamics that we learned about in class, as well as be able to interpret the graphical data displayed.
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Gizmo Warm-up
The SIMULATION pane of the Gizmo shows the current population, or number, of each organism in the food chain. 
1. What are the current populations of each organism?

Hawks: _____   Snakes: _____   Rabbits: _____   Grass: _____  

2. Select the BAR CHART tab, and click Play ([image: image1.jpg]


). What do you notice about each population as time goes by?

_________________________________________________________________________


If populations don’t change very much over time, the ecosystem is in equilibrium.

3. Compare the equilibrium populations of the four organisms. Why do you think populations decrease at higher levels of the food chain? ______________________________________

_________________________________________________________________________

_________________________________________________________________________

	Activity A: 

Predator-prey relationships
	Get the Gizmo ready: 

· Click Reset ([image: image2.jpg]


).
· Check that the BAR CHART tab is selected.
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Question: Predators are animals that hunt other animals, called prey. How do predator and prey populations affect one another?
1. Observe: Run the Gizmo with several different starting conditions. You can use the + or – buttons to add or remove organisms, or you can choose Diseased from the dropdown lists.

2. Form hypothesis: How do you think predator and prey populations affect one another?

_________________________________________________________________________

_________________________________________________________________________

3. Predict: Based on your hypothesis, predict how changing the rabbit population will affect the other organisms at first. Write “Increase” or “Decrease” next to each “Prediction” in the table.

	Change
	Grass
	Snakes
	Hawks

	Doubling rabbit population
	Prediction:
	Prediction:
	Prediction:

	
	Result:
	Result:
	Result:

	Halving rabbit population
	Prediction:
	Prediction:
	Prediction:

	
	Result:
	Result:
	Result:


4. Test: Add rabbits until the population is about twice as large as it was (200% of balance). Click Play, and then Pause ([image: image4.jpg]


) after approximately ONE month. Next to each “Result” line in the table, write “Increase” or “Decrease.” Click Reset and then halve the rabbit population (50% of balance). Record the results for this experiment in the table as well.

A. How did doubling the rabbit population affect the grass, snakes, and hawks at first? 

___________________________________________________________________

___________________________________________________________________

B. How did halving the rabbit population affect the grass, snakes, and hawks at first? 


___________________________________________________________________

___________________________________________________________________
Extend your thinking: In North America, many top predators, such as wolves, have been driven nearly to extinction. What effect do you think this has on their main prey, deer? Write your answer on a separate sheet, and/or discuss with your classmates and teacher.

	Activity B: 

Long-term changes
	Get the Gizmo ready: 

· Click Reset.
· Select the GRAPH tab.
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Question: An ecosystem is a group of living things and their physical environment. How do ecosystems react to major disturbances?
1. Observe: Kill off most of the hawks using the – button, and then click Play. Observe the GRAPH for about 12 months, and then click Pause. What happens?

​​​​​​

_________________________________________________________________________

_________________________________________________________________________

2. Analyze: Explain why you think the population of each organism changed the way it did. (Use extra paper if necessary.)

_________________________________________________________________________

_________________________________________________________________________

_________________________________________________________________________
3. Experiment: Click Reset. Try making other changes to the ecosystem to simulate 2 of the graph shapes we learned about in class (delayed density dependent curve and J- curve) Use the + or – buttons, or choose Diseased from the dropdown lists. Click Play and observe for at least 12 months. Record what happens on another sheet of paper or in your notes.
4. Summarize: Give at least one example of each of the following:

A. A major disturbance that the ecosystem was able to recover completely from.

___________________________________________________________________

B. A major disturbance that caused the ecosystem to stabilize at a new equilibrium.

___________________________________________________________________

C. A major disturbance that caused the ecosystem to completely collapse.   

___________________________________________________________________

D. (Challenge) A major disturbance that almost caused a total collapse, but that the ecosystem was able to recover from eventually.

Extra Questions (answer INDIVIDUALLY on a separate sheet of paper to be handed in):

1) How is this a good representation of real life?

2) How is this NOT a good representation of real life?

3) What effects can humans have on population dynamics? Give 2 examples

4) Are the majority of limiting factors in this simulation Density Dependent or Density Independent? Give 2 examples of each.

5) What word is used in the simulation to describe when the species populations even out around the carrying capacity of the ecosystem?

6) Did the graph ever go into a Sigmoid Curve if the ecosystem was left in a healthy state? Do ecosystems normally stay in a state of equilibrium for such prolonged periods of time? Give 2-3 reasons for your answer.
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