Background:

Conceptualization of competition between species and human impact. 

1. Learning Outcomes:
1) To establish an intuitive understanding of how competition works in ecology.
2) To understand how different processes can influence nutrient flow between species. 
3) Explore Major Concepts in Competition:
1. Carrying Capacity/Finite resources
2. Specialization
3. Impacts of human consuming more than needed
4. Food Chains
4) Expand understanding on what resources can be and how use by one species can influence it's use by another
1. Nutrients
2. Wood and or other material resources
3. Space
4. Acoustic Space
2. Why should we care about competition and food systems? 
1) Competition is something that makes sense to us, we compete with our siblings for our favourite toy, co-workers for a promotion, and between teams for sport. Generally, students are taught to share what we have. However often these social concepts are not use to foster understanding of biological processes which are instead presented as complex concepts and models to memorize or study. This can lead to a lack of empathy or feeling of connection with the subject of biology and environment. The goal of this module is to blend the intuitive understanding of competition in a social context to approach competition in ecology through active full body exercises. 
Competition between species is a central concept in understanding topics that range from ecology and evolution to conservation. Competition is based on the idea that in any given area in time and space there is a finite number of resources that must be shared between a pool of organisms. One basic approach to monopolize on the given resource is for a species to specialize, that is to trade their ability to acquire a variety of resources for the ability to out compete all other species for a given resource. Furthermore, it is important to understand how our actions can have direct impacts on the ecology of species around us. 
3. Required Materials
1) Bibs or Flagging tape (2 colours) to differentiate between the “species” or groups of students
2) About 90% of your class size in any of the following: Balls, Bean Bags, Sticks, Rackets, etc. Essentially any object that can act as a “resource”
3) An area to put the “resources” between exercises, such as a bin, mat, hool-a-hoops, etc.
4. Procedure
1) Pre-Assessment
1. Question/discussions:
1. What is competition? 
2. Can you think of competitions that you've been a part of? 
3. What are animals competing for? 
4. Can you think of different types of resources?
2) Participatory Learning
1. Overview of Activity
1. The
 students will be acting as organisms competing for a single resource. The students will be in three groups representing three different species. With enough space, the three groups will be arranged around a communal “resource” represented by either balls, bean bags, or any other small easily moveable object. There should not be enough resources to go around, and could be between 75-90% of the class size. The students will compete by taking turns running in to the centre, picking up a resource and returning to their group. Each group can only have one runner at a time and they should all take turns. There are 3/4 possible activities incorporating different aspects and outcomes of competition. Some of these can be expanded depending on the class and desired learning outcomes and are noted by italics with accompanied expansion topics.
2. Divide students in to three roughly equal “species” groups. 
1. Designate groups as three species which compete for a resource.  One of the species can be humans which ties in to human impacts later, however it's not necessary as you can designate one group as human later on. Examples for the groups could be:
1. Bears, woodpeckers, humans ~ Forests
2. Bears, bald eagles, humans ~ salmon
3. Galapagos finches ~ Seeds 
1. Note: With this scenario you can work as 3 different species, each one can then specialize in bill morphology and/or you can brainstorm other possibilities like living on the plant, being larger to fight other birds, eating a seed no one else can, etc. 
2. Alternatively you can ask for students to volunteer possibilities for the other two species or use species that you may have worked on/with recently in class. However should lead them with “What are some resources that you can think of?” and “Can you think of three species that all use X?”
3. Carrying Capacity
1. All individuals can take one “resource”.
2. Some students won't have a “resource”. Count up how many students have a “resources”. How many within each group? 
1. If groups are collecting disproportionate resources consider running a second time to hopefully give you an average value OR given them a range of values they're falling in. 
2. Pose the question: If we did this again, how many organisms could survive? Would it always be the same between groups? If we did it 100 more times how many would survive? So how many organisms can this “ecosystem” support? Is it possible for any more animals to survive? 
3. Put the “resources” back in the communal pile. 
4. Specialization
1. One of the groups becomes “better” at getting resources. That group gets to go first this time and/or can have a head start. 
2. If there was too much chaos the first time, get them to take turns. 
3. Count up how many individuals of each “species” survived.
1. If the specialized group collects enough resources for more than one per individual you can think of expanding this exercise and pointing out that because of their “advantage” the winning species can collect more resources than they need and can expand and “exclude” other species. One possible approach is to count the number of extra resources from the “specialized” species and bring that many students over from the other two groups. Then do the competition cycle again. You can highlight that because one species is better adapted, they quickly outcompete the other species until there are only a few of the other type left. 
4. Pose the questions: Did all the species collect the same number of resources? What are some examples of a trait that helps a species get a resource? If you didn't do the extended activity, what would happen over time if one species was better at getting the resource? 
5. Human Impact
1. Designate one of the groups as human. This group gets a small head start and gets to collect 2 resources per individual. This represents taking “more than you need”. 
2. Again, count up how many resources each group has. 
1. Similar to the specialization example, you can run this multiple times. Eventually humans will outcompete and exclude the other species to extinction. 
3. Pose the questions: What are some resources that we might use more than we need? How can we reduce this? 
6. Food Chains
1. Brains storm or assign groups in a food web. For example:
1. Seaweed > Urchins > Otters ~ humans kill otters for fur. Urchins increase, seaweed disappears. 
2. Grain > Insects > Birds ~ humans want grain. Kill insects. Birds disappear. 
3. Fir > Moose > Wolves ~ humans killed wolves because they're pests, moose increase, eat all the fir trees.
2. Ask them about biodiversity? Work on a definition, eg. More species living together or the most number of species. 
3. This time, only the “plants” can get resources. The primary consumers can eat the “plants” by taking a resource from the plants. The top predator can then take a resource from the primary consumer. Except, the top predator dies, and is recycled back to the bottom (i.e. A plant can take from the predators). 
1. If you run this for a bit, it will stabilize and/or it will pulse with nutrients constantly moving through the food web. 
4. Pause, and talk about impacts of these animals on humans. Would we want to control them with pesticides or hunting? 
1. What do you think would happen if we started reducing the insect numbers?
1. Start “removing” whichever species you are reducing. The resources should start piling up in one group.
2. One possible approach is to get everyone to stop every 5/10 seconds and everyone without a resource is removed. However you will have to actively remove students from one of the groups to simulate extermination/hunting. 
5. You should have only one group left. 
7. Pose the questions: Is this the result you predicted? Can discuss trophic cascades. How could we limit our impacts?
5. Post Activity Assessment
1) Questions and discussion
1. Carrying Capacity
1. If I added resources to an ecosystem, what would happen to it's carrying capacity?
2. By removing resources (such as trees or fish) what are we doing to the carrying capacity?
3. If we have a high carrying capacity do we necessarily have high biodiversity?
2. Competition
1. A little trickier How does competition lead to the evolution of species?
3. Human Impact
1. What are some things that we can do to reduce our impacts on the environment?
2. What do you think is the biggest resource that we overuse?
4. Food Chains
1. When 
5. General Questions
1. What did the students find most interesting and/or what did they learn about?
2. Are there any lingering questions?
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