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Calculating the Chi Squared
Summarising the observed values for each cell:
	Road crossing behaviour
	With children
	Not with children
	Total

	Waited for the green man
	Cell A
	Cell B
	18

	
	12

	6
	

	Did not wait for the green man
	Cell C
	Cell D
	19 

	
	9

	10
	

	Total
	21
	 16   


	37



Expected values = Total of the row of cells x total of the column of cells
Total of all cells
N.B. The row of cells refers to the row containing the required cell and the column of cells refers to the column containing the required cell.
Calculating the expected values for each cell:

	Step
	Cell A
	Cell B
	Cell C
	Cell D

	Step 1: Find the total of the row containing the cell
	18
	18
	19
	19

	Step 2: Find the total of the column containing the cell
	21
	16
	21
	16

	Step 3: Multiply the answer to step 1 by the answer to step 2
	378
	288
	399
	304

	Step 4: Find the total of all observations
	37

	37
	37
	37

	Expected value for cell Step 5: divide the answer to step 3 by the answer to step 4
	10.22
	7.78


	10.78
	8.22




Observed and expected frequencies
	Aggressive behaviour
	With children
	Not with children

	Waited for the green man
	O =      12
E=        10.22
	O =      6
E=        7.78

	Did not wait for the green man
	O =      9
E=        10.78
	O =      10
E=        8.22


Calculating the Chi Squared observed value

X2 = Σ (O-E)2
               E
	Step
	Cell A
	Cell B
	Cell C
	Cell D

	Step 1: Subtract E from O
	1.78
	-1.78
	-1.78
	1.78

	Step 2: Square the answer from step 1
	3.1684
	3.1684
	3.1684
	3.1684

	Step 3: Divide the answer from step 2 by E
	0.31
	0.41
	0.29
	0.385


N.B. Numbers are squared to remove the minus signs.
Chi Squared is calculated by adding together the four values achieved in Step 3.

X2 =  0.31  + 0.41  + 0.29 + 0.385  = 1.395 
Checking the significance of the observed/calculated value

For a t2x2 table the degrees of freedom are always 1. ‘Degrees of freedom’ are calculated as follows:

· Step 1: Subtract 1 from the number of rows

· Step 2: Subtract 1 from the number of columns

· Step 3: Multiply the answer to Step 1 by the answer to step 2; The answer to step 3 is the ‘degree of freedom’. 
Critical values table
	
	Levels of significance, p, for a one tailed test

	
	0.05
	0.025
	0.01
	0.005

	
	Levels of significance, p, for a two tailed test

	df
	0.10
	0.05
	0.02
	0.01

	1
	2.71
	3.84
	5.41
	6.64

	2
	4.60
	5.99
	7.82
	9.21


NB Observed values must be equal to or greater than the tabled value in order for the hypothesis to be accepted.

When the degrees of freedom are equal to 1, the critical value for a one tailed test at the 5% level is 2.71 Since the observed value of Chi Squared (1.395) is less than the tabled value, the alternative hypothesis which stated that “adult pedestrians who are with children will be more likely to wait for the green man at pelican crossings than adult pedestrians who do not have children with them.” was rejected and the null hypothesis was accepted (p>0.05). This means that the probability that the results were due to chance was more than  1 in 20.
Complete this section only is the results were significant:

Since the hypothesis was accepted at the 5% level, significance was checked at the .............. level. As the observed value of Chi Squared is greater than/less than the tabled value, the results can be/cannot be said to be significant at the .......................... level, (p</>................).
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