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Adaptive Animal Behavior: 

Schooling in Fish

Animals gain many adaptive benefits by living in a school. One of these benefits is that animals in a school can more easily avoid predation. For example, predation risks can be reduced if all animals in a school work together to scan for predators. Imagine a school of 10 fish looking every which way for approaching predators. With their 20 eyes, they are going to have a much better chance than a lone animal would at seeing a predator that might be lurking nearby. This is just one of the ways that being in a school can be much safer than being alone.

1) List 4 ways in which a fish could reduce its predation risk by joining a school (do not use the ‘many eyes’ example given above).

2) Give an example of schooling-like behavior in a non-fish animal (hint: a flock is what we call a group of birds.)

3) Describe a situation when you, a human, could be considered to be ‘schooling’.  Explain how this human behavior could be an adaptation.

OBJECTIVE
You will experimentally test how goldfish decide to form a school.

PROCEDURE
Your team will test one of the following hypotheses.  You should choose the hypothesis that your team finds most interesting. 

Hypotheses:

1. Fish prefer to join a large school of fish, rather than a small school of fish.

2. Fish prefer to spend time near orange objects (the color of the goldfish), rather than white objects.

3. Fish prefer to join a school, rather than be by themselves.

Which hypothesis did you select?

Write the prediction of your hypothesis below:

(Use the logic: If my hypothesis is true, then I expect __________________)

TO TEST YOUR HYPOTHESIS:

You can use any of the available materials listed below in your experiment.  Look at the drawing to help you come up with ideas for how you want to test your hypothesis.

Everyone will have:

· Aquarium divided into an X-side and Y-side

· Test fish (labeled T on drawing below)

· 2 jars

You have a choice of what you want to put into the jars. Choose the best setup to test your hypothesis.  

You can put in the jars:
· Orange or white paper
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10 fish

· 5 fish

· 2 fish

· 1 fish

· 0 fish
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As a fist step, you will place a jar with the fish or paper on each side of the tank, then you will introduce a test fish (labeled T above) to the middle of the tank, and then you will count the amount of time the test fish spends in either the X or Y side of the tank. Each trial will last 120 seconds (2minutes). You will repeat the trials many times (6-10 times). You will use a new test fish for each trial. After all trials are completed, you will calculate the average amount of time your test fish spent on each side of the tank. 

Each teammate will be assigned a different responsibility. One person will count the amount of time the test fish spends on the X-side (will count seconds), the other person will count time spent on the Y-side, and the third will act as data recorder. The data recorder will listen to the other two teammates, and will write down the seconds the test fish spends on each side of the tank. The secretary will write these values on the Raw Data Table (see page 5).

Draw picture of how you want to design your experiment: 

Describe your experimental procedure:

(Write a sequential list of your experimental steps.)

RESULTS
RAW DATA TABLE: 

1) Where it says ‘Jar Contents’, you should write what you have placed in each jar (for example: orange paper, white paper).

2) For each trial (each line) fill in the numbers of seconds the test fish spends on each half of the aquarium.

3) Sum the seconds separately for the X and Y side for each trial.

4) After all trial have been conducted, calculate the average amount of time your test fish spent on each side of the aquarium.

	Jar Contents
	X-side
	Y-side

	Trail #
	Seconds in x-side of tank
	Seconds in y-side of tank

	1
	     +      +      +      +      +      +      =
	     +      +      +      +      +      +      =

	2
	     +      +      +      +      +      +      =
	     +      +      +      +      +      +      =

	3
	     +      +      +      +      +      +      =
	     +      +      +      +      +      +      =

	4
	     +      +      +      +      +      +      =
	     +      +      +      +      +      +      =

	5
	     +      +      +      +      +      +      =
	     +      +      +      +      +      +      =

	6
	     +      +      +      +      +      +      =
	     +      +      +      +      +      +      =

	7
	     +      +      +      +      +      +      =
	     +      +      +      +      +      +      =

	8
	     +      +      +      +      +      +      =
	     +      +      +      +      +      +      =

	9
	     +      +      +      +      +      +      =
	     +      +      +      +      +      +      =

	10
	     +      +      +      +      +      +      =
	     +      +      +      +      +      +      =

	AVERAGE
	    
	    


BAR CHART OF SUMMARY DATA:
1) Where it says ‘Jar Contents’, you should write what you have placed in each Jar (for example: orange paper, white paper).

2) Write a title in the space provided, and label your dependent variable (time) axis in 10 second intervals.

3) Plot the average number of seconds that your all of your test fish spent on each side of the aquarium.

TITLE:____________________________________


Jar Contents:
     _________________           
_________________

CONCLUSIONS
Describe what you found with your experiment.  What did your test fish do, and did most of the test fish do the same thing?

Only answer this if your hypothesis was supported: Do you think the preference of your test fish is adaptive?  Explain why this behavior could benefit the fish.

Only answer this if your hypothesis was not supported: Why do you think your fish behaved as they did?  Is there an alternative explanation to your hypothesis to explain their behavior?

This material was developed through the Cornell Science Inquiry Partnership program (http://csip.cornell.edu), with support from the National Science Foundation’s Graduate Teaching Fellows in K-12 Education (GK-12) program (DGE # 0231913 and # 9979516) and Cornell University. Any opinions, findings, and conclusions or recommendations expressed in this material are those of the author(s) and do not necessarily reflect the views of the NSF.
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