Animal Images for Mini-Activity on Sampling Design

Purpose:
[bookmark: _GoBack]	To give students a hands on example of what a convenience samples versus a random sample is and how this can affect the population studies.  We will cover concepts of biased and unbiased.  Students will also use the terms biodiversity, evenness, and species richness. If you have already gone through an ecology example you can spend more time discussing these terms, otherwise this will just serve as an introduction.  The main point is to learn random sample, convenience sample, population, and bias.

Concepts covered:
Biodiversity – a metric which combines the number of species (species richness) and evenness of species (do they occur in equal numbers)
Species richness (diversity) – total number of species
Evenness- a measure of if the different species occur in equal number (there are a variety of metrics to calculate this)
Proportions
Random sample- a sample in which every individual has an equal probability of making it into the sample, random samples produce unbiased estimates for the entire population
Convenience sample – a sample that is taken due to the ease of acquiring the individuals. In general a convenience sample produces biased estimates for the population.
Population – a group of individuals of interest.  We can talk about the population of students in this classroom. We can take about all the students in this school as a population.  Biological populations have stricter definitions, either genetic or having to do with successful reproduction.  
Bias – Difference between the estimated value from the sample and the true value from the population.  A random sample should produce an unbiased estimate for the population.

Example: For a class of 32 student cards will be 2 white sharks, 2 sea lions, 6 halibut, 6 seabass, 6 market squid, and 10 sardines. (high diversity, low evenness)

Teacher Instructions:
1. Cutout each animal, making sure you have enough for each student to have 1 animal.
a. If you wish, attach the cutouts to index cards and/or laminate.
2. At the start of class as students sit down pass out the animal cards.
a. Pass out the cards so that you can identify a group of approximately 5 to 7 students who all have the same animal.
b. Note: if possible have the 5-7 students sitting at the same table that is closest to the teacher or front of the classroom, and then this easily translates into a convenience sample of just asking one table  (if the students have prior knowledge of sampling they may understand this as a cluster sample, so make it clear that you are taking a convenience sample)
3. Once everyone has a card, say you are going to take a convenience sample and ask the 5 to 7 students what animal they have.
a. Keep a tally of the animal counts on a board or some visible place under the header “Convenience Sample” (leave room to do some math later).
b. Calculate the species richness (the number of species found in this sample)
4. Now take a random sample  (randomly pick from a roster or prior to the class assign each student by name a number and then draw the number from a hat/bag or using a random number generator if you have access to one)
a. Keep a tally of the animal counts under the header “Random Sample 1”.
b. Calculate the species richness for this random sample.
5. Take an additional random sample, tally the counts under the header “Random Sample 2”
a. Calculate the species richness for this random sample.
6. Go around the class and ask each student what they have.  Keep track of this tally under the header “Population”.
a. Calculate the species richness for the population.
7. Compare the “Convenience Sample”, “Random Sample 1”, “Random Sample 2”, and “Population” to decide which sample or census had the most evenness.  Note: evenness is how well the numbers are distributed among the species present.  Note that if you are aware prior to sampling that all species should be found this will alter your judgment of evenness than if you just go by what numbers are found.
8. Math Extension: calculate proportions.
a. Calculate proportion of each animal in the “Population”
b. Calculate the proportions of each animals in the “Convenience Sample”, “Random Sample 1”, and “Random Sample 2”
c. Calculate the average proportion between the two random samples
9. Answer questions and discuss answers.  Discuss biodiversity, higher species richness and greater evenness leads to greater diversity.



Image Sources:
Shark
http://bestclipartblog.com/19-shark-clip-art.html/shark-clip-art-15
Sea Lion
http://bestclipartblog.com/18-sea-lion-clip-art.html/Sea-lion-clip-art-2
Halibut
http://www.illustrationsource.com/stock/image/1744/a-black-and-white-drawing-of-a-halibut/
Kelp Seabass
http://fishinreeltime.com/reel-time-daily-challenge/saltwater-species-information/
Market Squid
http://ca-seafood.ucdavis.edu/facts/species.htm
Sardine
http://ca-seafood.ucdavis.edu/facts/species.htm



Example Table For Data Collection:
	
	Convenience Sample
	Random Sample 1
	Random Sample 2
	Population
	Proportion Each Species Convenience Sample
	Proportion Each Species Random Sample 1
	Proportion Each Species Random Sample 2
	Proportion Each Species Population
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	Kelp Seabass
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	Species Richness (Total # of Species)
	
	
	
	
	
	
	
	

	Evenness

	
	
	
	
	
	
	
	



Followup Questions
1. Which sample (convenience, random sample 1, or random sample 2) had the greatest species richness?
2. Which sample had the greatest evenness?
3. Which sample would we say has the highest biodiversity?
4. What do you think a lack of evenness in the population means? The answer here should talk about one dominant species.
5. Which sample best represented the total population?
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Kelp (Calico) Bass - Paralabrax clathratus
Also known as: Bull Bass, Cabrilla,
California Kelp Bass, Kelp Salmon, Rock Bass, Sand Bass.
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