Spearman’s Rho – A worked example

Finger length and numeracy/literacy

1. State the alternative and null hypothesis
Alternative hypothesis: The digit ratio between index finger and ring finger is positively correlated to numeracy skills. (This is a directional hypothesis, therefore requiring a one-tailed test.)
Null hypothesis: There is no correlation between digit ratio and numeracy skills.

2. Record the data, rank each co-variable, and calculate the difference

Rank A and B separately, from low to high (i.e. the lowest number receives the rank of 1).
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3. Find observed value of rho (the correlation coefficient) 
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4. Find the critical value of rho

Observed value of rho must be equal to or GREATER THAN the critical value. N=10, the hypothesis is directional, therefore a one-tailed test is used. From the table of critical values we can see for a one-tailed test where N=10, the critical value of rho (p≤0.05) = 0.564

5. State the conclusion

As the observed value (0.58) is greater than the critical value (0.564) we could reject the null hypothesis (at p≤0.05) and therefore could conclude that digit ratio is correlated with numeracy.

Chi Square – A worked example

Parenting styles and self esteem
1. State the alternative and null hypothesis
Alternative hypothesis: Certain parental styles are associated with higher self-esteem in adolescence. (This is a non-directional hypothesis and therefore requires a two-tailed test.)
Null hypothesis: There is no association between parental style and self esteem in adolescence.

2. Draw up a contingency table
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3. Find observed value by comparing observed and expected frequencies

The expected frequencies are calculated by working out how the data would be distributed across all cells in the table if there were no differences or pattern.
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4. Add all the values in the final column

This gives you the observed value of chi-square (X2) = 4.0472

5. Find the critical value of chi-square (X2)

Observed value of X2 must be equal to or GREATER THAN the critical value. For a two-tailed test, df = 2, the critical value of X2 (p≤0.05) = 5.99

6. State the conclusion
As the observed value (4.0472) is less than the critical value (5.99) we must accept the null hypothesis (at p≤0.05) and therefore conclude that there is no association between parental style and self-esteem in adolescence.

Mann Whitney U – A worked example

Falling in Love
1. State the alternative and null hypothesis
Alternative hypothesis Male participants interviewed on a high bridge give higher ratings of the attractiveness of a female interviewer than those interviewed on a low bridge. (This is a directional hypothesis and therefore requires a one-tailed test).
Null hypothesis: There is no difference in the ratings of attractiveness given by those interviewed on a high or low bridge.
2. Record the data in a table and allocate points

• Consider each score one at a time and compare this score (the target) with all the scores in the other group.

• Give 1 point for every score that is higher and ½ point for every equal one.
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3. Find observed value of U

U is the lower total number of points. In this case it is 16.5
4. Find the critical value of U

Observed value of U must be equal to or LESS THAN the critical value. For a one-tailed test, N1=10 and N2=14, the critical value of U (p≤0.05) = 41

State the conclusion

As the observed value (16.5) is less than the critical value (41), we can reject the null hypothesis (at p≤0.05) and therefore conclude that participants interviewed on a high bridge give higher ratings of attractiveness to a female interviewer than those interviewed on a low bridge.

Wilcoxon T – A worked example

The Mere Exposure Effect
1. State the alternative and null hypothesis

Alternative hypothesis: Participants rate the more frequently seen face as more likeable than the less frequently seen face. (This is a directional hypothesis and therefore requires a one-tailed test.)

Null hypothesis: There is no difference in the likeability score for faces seen more or less often.
2. Record the data, calculate the difference between scores and rank

Once you have worked out the difference, rank from low to high, ignoring the signs (i.e. the lowest number receives the rank of 1). If there are two or more of the same number (tied ranks), calculate the rank by working out the mean of the ranks that would have been given. If the difference is zero, omit this from the ranking and reduce N accordingly.
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3. Find observed value of T

T = the sum of the ranks of the less frequent sign.

In this case the less frequent sign is minus, so T=3+3+3+6.5+3=18.5

4. Find critical value of T

Observed value of T must be equal to or LESS THAN the critical value. For a one-tailed test, N=11, the critical value of T (p≤0.05) = 13 
5. State the conclusion

As the observed value (18.5) is greater than the critical value (13) we must accept the null hypothesis (at p≤0.05) and conclude that there is no difference in the likeability score for faces seen more or less often.
