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QUESTION ONE [30 MARKS] 

a) Explain the term non-parametric test                                                        [2 Marks] 

b) State any three advantages of non-parametric tests                              [3 Marks] 

c) What is meant by ranking data? Perform ranking given the scores: 90, 85, 95, 70, 75, 80, 55, 90  

      [3 Marks] 

                                         

d) Wilcoxon signed-rank test has been considered as advancement of sign test. Explain why that is the 

case.                      [3 Marks] 

e) Distinguish between simple and composite hypothesis                     [3 Marks] 

f) What is a contingency table? Use an appropriate illustration to explain.           [3 Marks] 

g) For every non-parametric test there is an equivalent for each parametric general type of test. State 

three broad categories that these tests fall into.                      [3 Marks] 

h) Consider the table below on non-parametric statistical procedures as used in research and fill in the 

missing entries (?) appropriately                [5 Marks] 

Type of analysis Non parametric test 
Parametric equivalent 

Comparing two related samples  
t-test for independent samples 

? 
Mann–Whitney U-test and  

Kolmogorov–Smirnov two-sample test 

? 

Comparing three or more 

unrelated samples 
? 

? 

i) Suppose in a study comparing two teaching methods for reading recovery gave the following data 

Pull-out (P)      48 40  39 50 21 

Small group (S)  14 18 28 10 12 17 

Compute Mann-Whitney U Statistic                      [5 Marks] 

 

QUESTION TWO [20 MARKS] 

a) When is a permutation test used? Give its assumptions.                              [5 Marks] 

b) Give test statistic for Wilcoxon signed rank test and give its three assumptions.                    [4 Marks]                  

c) Assume a physical education teacher conducted an action research project to examine a strength and 

conditioning program using six participants, she measures the number of curl ups they could do in 1 

min. She also measured their performance before and after the programs. Write down R codes that were 

used to generate the outputs on the right based on the above research.                               [4 Marks] 

 

 
 

d) Assume that in a controlled clinical trial, participants were randomly assigned to two groups aspirin and 

placebo where the first six values are treatments while the rest are controls. 

3120, 2104, 1664, 2481, 2603, 2301, 1620, 1743, 1397, 1503, 2339, 2090, 2231, 1225 

Perform a permutation test.                                     [7 Marks] 
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QUESTION THREE [20 MARKS] 

a) Assume a coin was tossed twenty times and sequence of heads (H) and tails (T) is as given below.                       

 
i) Count the number of runs             [2 Marks] 

ii) Test whether the Heads and the Tails occur in random order     0.05                    [3 Marks] 

b) Suppose a researcher investigated how physical attraction influences perception among others of a 

person’s effectiveness with difficult tasks. The photographs of eighteen people were shown to a focus 

group and asked to classify the photos into three groups: very attractive, average, and very unattractive 

and then R output was generated from their results. 

 

 
 

i) Write down with explanations R commands that were used             [4 Marks] 

ii) Give an appropriate interpretation                 [3 Marks] 

 

c) Suppose an experiment was carried out to determine gas cutting of steel for use in off - shore structures 

where twelve test cars were prepared. Each plate was cut using both system one and system two and, 

in each case, the maximum Vickers hardness near the cut edge was measured and results were as 

shown below.  

Car 1 2 3 4 5 6 7 8 9 10 11 12 

System 1 86  71  77  68  91  72  77  91  70  71  88  87 

System 2 88  77  76  64  96  72  65  90  65  80  81  72 

 

Use Wilcoxon signed-rank test to determine whether Vickers hardness differs significantly   

 0.05, 1.6449T                               [8 Marks]  

 

QUESTION FOUR [20 MARKS] 

a) Suppose springs used in the lids of portable CD players are subjected to testing by repeated flexing 

until they fail. Those times marked with * in table below indicate cases where the experiment was 

stopped before the spring failed, the times in minutes to failure of sixteen springs are given below.  

 

 
 

Perform a sign test.  0.05                       [10 Marks] 

 

b) Consider the following data that was taken from a study to determine nurses’ attitude of readiness to 

care for patients . 
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Participant 1 2 3 4 5 6 7 8 9 10 11 

Gender M  M M M M F F F F F F 

Attitude + +    - + + - - - - + - 

 

Determine if there is a difference in attitude between male and female toward their preparation to 

care for patients.  0.05                       [10 Marks] 

 

 

QUESTION FIVE [20 MARKS] 

a) When is fisher’s exact test considered appropriate to use?               [3 Marks] 

b) Suppose the following data was from a follow up study on breast cancer in country A, perform a test of 

outliers to detect any outliers and make necessary comment on your results.      [7 Marks] 

5.4  22.2  29.8  8.9  6.2  7.2  3.7  2.8  12.7  6.9  3.1 

c) Consider the data on lifespan of groups of rats. 

        18.2, 21.4, 22.6, 17.4, 17.6, 16.7, 17.1, 21.4, 20.1, 17.9, 16.8, 23.1 

 

    Conduct Kolmogorov Smirnov test to determine whether this data was drawn from a normal  

    population at 0.01             [10 Marks] 
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