Title: Chi-Square Analysis and Quadrat Sampling			
[bookmark: _GoBack]Name: __________________________________

Purpose:
	to practice using chi-square analysis (note: this is a one-way chi-square test done on 2 species)
	to compare the observed and expected species ratios for three habitat types

Null Hypothesis (one per species):
	






Materials:
Advanced quadrat sampling worksheet
Calculator

Procedure:
1. Complete the quadrat sampling activity.
2. Copy the number of each species found in each habitat from the quadrat sampling activity
a. Record in Data Table A
3. Determine the expected number of seals in each habitat. Determine the expected number of iguanas in each habitat.
a. Record in Data Table A
4. Calculate the Chi-Square value
a. Show your calculations!
5. Determine degrees of freedom (number of classes – 1)
6. Use the 0.05 probability level as the level of significance
a. If the calculated chi-square value is less than the critical value, we accept the NULL hypothesis
b. If the value is greater than the critical value, we reject the NULL hypothesis
7. Share your data with classmates

Data Table A: Expected and Observed Species Numbers in Various Habitats
	Observed (number)

	
	Habitat 1
	Habitat 2
	Habitat 3
	Total

	Species 1
	
	
	
	

	Species 2
	
	
	
	

	Expected (number)

	Species 1
	
	
	
	

	Species 2
	
	
	
	



  

***Remember, your chi-square value is the sum of    for each cell in your table***

  tutorial http://www.ndsu.nodak.edu/instruct/mcclean/plsc431/mendel/mendel4.htm

		
	Probability

	Degrees of
Freedom 
	0.9 
	0.5
	0.1
	0.05
	0.01

	1 
	0.02
	0.46
	2.71
	3.84
	6.63

	2 
	0.21
	1.39
	4.61
	5.99
	9.21

	3 
	0.58
	2.37
	6.25
	7.81
	11.34

	4 
	1.06
	3.36
	7.78
	9.49
	13.28

	5 
	1.61
	4.35
	9.24
	11.07
	15.09



	* If the   is smaller than the critical value for the indicated degrees of freedom, then we accept the null hypothesis that the variation in species distribution among habitat types is due to chance (random) variation.
**If the  is larger than the critical value for the indicated degrees of freedom (# classes1), then we reject the null hypothesis and conclude that the two species are not equally distributed among the habitat types.



***The test does NOT indicate reasons for the species having different affinities for the various habitats.


Tables for Calculations
	Data Table B:   Calculations                                                 Species: Seals

	
	A

	B

	C

	D

	E


	
	Obs
	Exp
	(Obs-Exp)
	(Obs-Exp)2
	

	Habitat 1
	
	
	
	
	

	Habitat 2
	
	
	
	
	

	Habitat 3
	
	
	
	
	

	  
	

	Degrees of Freedom
	

	Accept or reject null hypothesis?
	






	Data Table C:   Calculations                                               Species: Iguanas

	
	A

	B

	C

	D

	E


	
	Obs
	Exp
	(Obs-Exp)
	(Obs-Exp)2
	

	Habitat 1
	
	
	
	
	

	Habitat 2
	
	
	
	
	

	Habitat 3
	
	
	
	
	

	  
	

	Degrees of Freedom
	

	Accept or reject null hypothesis?
	



Discussion and Analysis:
Statistical statement based on accept/reject for seals:
	





Statistical statement based on accept/reject for iguanas:
	






Hypothesis for why you rejected the null hypothesis for each species, if applicable. Seals:
	





Iguanas:
	





