[image: ]4. Once you have calculated your X2 value you need to compare this to a critical value. 
[bookmark: _GoBack]5. The critical value is found on a probability table. You will always be given either the probability table or the critical value to use. 

This is your calculated value

· [image: ][image: ]


[image: ]Complete the table and work out the chi-squared value. 

Probability and critical values: 
Biologists use a probability value of 0.05 or 5%. This is a hurdle which is set to determine if the difference in observed results and expected results might simply be due to chance or because another factor is affecting the outcome. 
0.05 means that if scientists were to carry out the same experiment 100 times the probability of these exact results coming up by chance would be at least 5 times. 
If these observed results came up more than 5 times then these results are even stronger, so the probability value is bigger than 0.05 or 5%
If these observed results came up less than 5 times, then the probability value is less than 0.05 or 5%. 
Some very clever mathematicians have produced probability tables with calculated critical value, you will need to be able to compare your calculated value to these critical values then draw conclusions. 
[image: ]You then compare your calculated value to the critical value.  

Q1) Work out the critical value the petal colour example above. Is your calculated value bigger or smaller than the critical value? Which probability value is your calculated value closest to?

Q2) Work out the critical value for the fruit fly win example above. Is your calculated value bigger or smaller than the critical value? Which probability value is your calculated value closest to? 

Q3) What is the critical value if you had 4 degrees of freedom?
Q4) What is the critical value if you had 4 phenotypes? 
Drawing conclusions and hypotheses. 
We now need to compare the calculated value to the critical value so we can work out the probability of the difference between the observed and expected results being due to chance or another factor, so if we can accept or reject our null hypothesis. 
What do we know?
If the calculated value is smaller than the critical value then the probability value is bigger than 0.05 or 5%. 
The probability of the difference between the observed and expected results being due to chance is high, no other factor is affecting these results. 
What do we need to say in the exam?
· The calculated value is smaller than the critical value so the probability that the difference between the observed and expected results is due to chance is higher than 5%. We accept the null hypothesis. 

What do we know?
If the calculated value is bigger than the critical value then the probability value is lower than 0.05 or 5%.
The probability of the difference between the observed and expected results being due to chance is low, another factor is affecting these results. 
What do we need to say in the exam?
· The calculated value is bigger than the critical value so the probability that the difference between the observed and expected results is due to chance is lower than 5%. So we reject the null hypothesis. 
Note: In your sentence you are talking about the DIFFERENCE between the observed and expected you are NOT saying the results are due to chance. 
Q1) Complete the sentence below for the petal colour example above. 
The calculated value is ________ than the critical value so the _____________ that the ____________ between the observed and expected results is due to _______ is ___________ than 5%. We ______________ the null hypothesis. 

Q2) Write out the sentence for the fruit fly wing example above. 


[image: ]You do not need to know the actual calculated value to be able to answer this, look for the pattern in the sentences you have already written. 
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[image: ]You do not need to know the actual calculated value to be able to answer this, look for the pattern in the sentences you have already written. 
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3). Ifyour ¢* value is larger than or equal to the critical value then there s a significant
difference between the observed and expected results (something other than chance

is causing the difference) — and the null hypothesis can be rejected.
4 1 your z? value s smaller than the critcal value then there s no signi

ant difference between the.

observed and expected results —the null hypothesis can't be rejected. £.g, or the example on the previous
page the  value is 27, which is smalle than the critical value of 3.84 (sec table below) — there's no
significant difference between the observed and expected results. We've failed to rfect the null hypothesis,

50 the theory tha: wing lengih in frit fliesis controlled by monohybr

heritance is supporled.

51 In the exam you might be given the critical value or asked to find i from  tabl:
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The Chi-Squared Test

1) Tofind out i ther is a significant difference between your observed and
‘expected resuls you need 1o compare the 2 value t0 2 critcal value,

2). The critcal value is the value of £ that carresponds to a 0.05 (5%)level of probability
thatthe difference between the observed and expected results is due to chance.

3). Ifyour g* value is larger than or equal to th critcal value then there is a significant

rence between the observed and expected results (something other than chance

is causing the difference) — and the null hypothesis can be rejected.

4) 1 your  value is smaller than the crtical value then there is no significant difference between the
observed and expected results — the null hypothesis can't be rejected. E.g. or the example on the previous
page the  value is 27, which is smalle than the critical value of 3.84 (sec table below) — there's no
significant difference between the observed and expected results. We've filed to reject the null hypothesis,
50 the theory tha: wing length in fruit fie is controlled by monohybrid inheritance is supported.

51 In the exam you might be given the critical value or asked to find i from  tabl:

2 here mors o0 P =
values on page 211

A table shows a-ange of probabilites that correspond to different critical values
for difcrent degrees of reedom (explained kelow). Biologists normally use a
probability level (Pvalue) of 005 (5%), 50 you only need to look in that column.
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Q1 Whatis a 2 test sed fort
Q2 What can the rest s of the 7 test ell you?
Q3 How do you tell i the difference between your observed and expected results i due to chance?
Exam Question
QI A scientist s nvesigating peal colour in a flewe. 1¢s thought o be contrlled by two separatc gencs
(dibybrid inheritan:e), the colour gene — B = blue, b = purple, and the spots gene — W = whie, w = yellow.
Acrossinvolving ¢ homozygous dominantpacent and a homozygous recessive parcnt should give s 933 ¢ 1 ratio

in the F, generator. The scintist observes the mumber of offspring showing each of four phenotypes in 240,
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