Title: Bioaccumulation in Bonanza Pond
Materials 

· Clear plastic cups for each student

· Split peas (anything small & countable)

· Animal identification cards for each student 

· Each trophic level will have a smaller population than the one below it. There should be only one animal holding the top place on the food chain
Safety Considerations

· Ensure that students don’t carried away while representing the predation, or while holding the peas. State, and enforce, consequences for unruly behaviour (i.e.) they will be forced to sit aside for the remainder of the activity.

· State that the peas have been repeatedly handled, and they are unsafe to eat or put in your mouth. 

Curriculum Connections

This activity is directly applicable to the Senior 1 and 2 curricula. References may be found in:

· S1-1-15 Investigate and describe environmental factors and personal choices that may lead to a genetic mutation or changes in an organisms development.

· S2-1-03 Describe bioaccumulation and explain its potential impact on consumers.
· S2-1-05 Investigate and discuss various limiting factors that influence population dynamics. 

· S2-1-10 Investigate how human activities affect an ecosystem & use the decision-making process to propose a course of action to handle its sustainability.
Learner Misconceptions

According to Driver et. al “the integration of ideas about feeding…into an ecological perspective is not evident in the thinking of many students” (p.32). Also, “few pupils have a view of matter that involves…assimilation of food” (p.65). Another problem area is that students “…[do] not consider that harm to plants constitutes an environmental problem” (p.68). Additionally, we thought that other problem areas may include the following:
· Students may have trouble understanding how pesticides in runoff may enter the food chain.

· Also, students may then fail to understand that the effects don’t end at the producer level of the ecosystem.

· Students may not understand the cumulative effect that occurs from one level to the next.

· Students often have trouble visualizing the ‘larger picture’ and interactions between ecological processes. 

Instructional Sequence

Prior to this lesson, students have discussed predator-prey relationships, food chains, webs, trophic levels, and have had an introduction to bioaccumulation. 


Introduction to lesson: 

· Start off with a review of bioaccumulation, food chains and webs, ensuring that main principles are recalled and understood.

· Describe Bonanza Pond – an environment with 3 trophic levels, plankton, fish & one eagle. 

Evidential Level:

· Hand out an animal identification card to each student, and ask questions to ensure the students know the role of each level. 
· Have the plankton move around the majority of the room, holding their empty cups, while all other students stand against a far wall (clarify again what they, the cups, the room, and the peas represent).
· The teacher can now deposit about 1” of split peas into each of their cups to represent chemical runoff from a nearby farm entering the food chain through the producer level. 
· Send in the fish, and as the ‘plankton’ get eaten (tagged), they will pour their peas into the small fish’s cup. (Try to ensure that all small fish get to ‘eat’ at least one plankton). 
· As the plankton get ‘eaten’, they return to the back wall with the other students. 
· Take note how the fish’s cup is more full than the planktons cup was.
· Encourage the small fish to hide under desks or chairs while the eagle is sent in, and the pea-transfer ensues. The fish, once ‘eaten’, go to the back wall. Have the eagle show how full his cup is when finished.
Psychological Level

· In the above exercise, students have engaged in a guided discovery about how pollutants get passed up, and accumulated through, the food chain. This exercise will help students understand the concept through experiential learning.

· After completion at the Evidential Level, have students return to their seats, and have them write quietly about what they saw, and any questions they have.

· Teacher can discuss with students the following questions:

· How would an eagle, in nature, get contaminates in its body?

· How many fish did the eagle eat?

· What animal collected the most chemical?

· In nature, will big or small animals accumulate more pollution? Why?

· How might this same principal be applied to human health?

· What effects might the eagle realize? 
· In what other ways might human activity cause bioaccumulation?

· Teacher can facilitate a discussion on bioaccumulation, and try to achieve a student-created definition. Also, the teacher may reinforce that the consequence in the food chain does not have to be death – it may be mutation or sterility, for example. The teacher may conclude with examples about bioaccumulation as it has affected people and animals in the real world (e.g. Polar Bears in the arctic, and mercury-laden fish in Japan).

Theoretical Level

· Next class will be resumed with formal definitions about bioaccumulation, and a discussion of concepts from the activity.
· Next, an article about how bioaccumulation is affecting polar ecosystems will be handed out. Students are to work in small groups (3 or 4) to answer the questions.
· To conclude, the questions will be taken up as a class. 
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