Chi-squared test:
Formula you need to learn:
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O= Observed results (the results your experiment produced), E= Expected results (the results you predicted using your null hypothesis)
1. Watch the video link below and answer the questions. 
https://www.youtube.com/watch?v=qYOMO83Z1WU 

a) What is meant by a null hypothesis? Watch to the end of the video and give 2 examples of null hypotheses.
It is a claim statement that leads to a prediction of results. 
Example of null hypothesis 1: The gender distribution in a school is equal, 50% females and 50% males. 
Example of null hypothesis 2: In a dihybrid cross the chromosomes independently assort so are not linked. 
[bookmark: _GoBack]Examples of null hypothesis 3: If ladybugs are placed in different environments they will have no preference for which environment they prefer. 

b) Why do we carry out the Chi-squared test?
Evaluates the variability of the world or experiments by comparing the data collected (observed results) to data predicted (expected results) 

c) What are the degrees of freedom and how do we work this out?
Describe the freedom of choice, for 5 groups we have 4 degrees of freedom as 4 of the categories there was a freedom of choice but the last category wouldn’t have a freedom of choice. 
To work this out we do the no of categories/phenotypes in our table -1. 

d) What is the probability value all scientists use to compare out chi-squared value? What does this probability value actually mean?
Note: In AQA we call the Chi-squared value the critical value. 
P value is 0.05 or 5%.
If scientists were to perform the same experiment a number of times they would expect to get this same chi-squared value 5% of the time if the null hypothesis was correct. 


e) If the critical value lines up with a probability value higher than 0.05 or 5% what does this mean? 
If the chi-squared/critical value is lower than the critical value for 5% then the probability value will be higher than 5% so we cannot reject the null hypothesis. 

f) If the critical value lines up with a probability value lower than 0.05 or 5% what does this mean? 
If the chi-squared/critical value is higher than the critical value for 5% then the probability value will be lower than 5% so we can reject the null hypothesis, the difference between the observed and expected results is not due to chance. 

g) Complete the dihybrid chi-squared test calculation below. Remember to make your conclusions
	Phenotype
	O
	E
	O-E
	O-E2
	O-E2/E

	Tall, Round
	85
	90
	-5
	25
	0.28

	Tall, Wrinkled
	33
	30
	+3
	9
	0.30

	Short, Round
	37
	30
	+7
	49
	1.63

	Short, Wrinkled 
	5
	10
	-5
	25
	2.5


Calculated value : 4.71.
The calculated value of 4.71 is lower than the critical value for 3 degrees of freedom at probability value of 0.05 or 5% of 7.82. We cannot reject the null hypothesis; the chromosomes probably are independently assorting. 
h) Complete the ladybug chi-squared test calculation below. Remember to make your conclusions
	Phenotype
	O
	E
	O-E
	O-E2
	O-E2/E

	Condition 1
	5
	8
	-3
	9
	1.125

	Condition 2
	17
	8
	9
	81
	10.125

	Condition 3
	7
	8
	-1
	1
	0.125

	Condition 4
	3
	8
	-5
	25
	3.125


Calculated value: 14.5
The calculated value of 14.5 is greater than the critical value for 3 D of F at probability value of 0.05 or 5% of 7.82. We can reject the null hypothesis; the ladybugs do have a preference for conditions. 
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time and you might expect to get 50
50 tails (expected values). In reality, it
e unlikely you actually get this.

f it lands on heads 55 times and tails 45 times
(observed values), does this mean the coin is
weighted? Or is it just due to chance?

We now use these Expected and Observed figures in

the X2 test.
The formula is

X2z = sum of (O-E)?
E





