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The Q test. The Q test uses the range to determine whether a questionable result should be rejected 

when n= 3 to 10.  

 

This test is most commonly conducted at 90% confidence level, which means that the questionable 

result may be rejected with 90% statistical confidence that it is significantly different from the other 

results. 

 

The rejection quotient is labeled Q0.90; at the 96% confidence level it is designated Q0.96, etc. values for 

rejection quotients have been compiled by Dixon and are given in Table 1. 

 

To perform the Q test, the results are arranged in increasing order of magnitude and labled X1, X2, ……, 

Xn.  

 

The difference between a questionable result and its nearest neighbor is divided by the range to obtain a 

quotient, Q.  

 

If this Q is equal to or greater than the quotient given in Table 1 for n results, the questionable one is 

rejected. 



Questionable result Formula for testing n Q0.90 Q0.98 Q0.99 

Smallest value (X1)  

Q =  

3 0.94 0.98 0.99 

4 0.76 0.85 0.93 

5 0.64 0.73 0.82 

6 0.56 0.64 0.74 

Largest value (Xn)  

Q =  

7 0.51 0.59 0.68 

8 0.47 0.54 0.63 

9 0.44 0.51 0.6 

10 0.41 0.48 0.57 

Note: if Q > Q0.90, reject X? . Arrange sample in order of increasing magnitude. 



Example: 

 

An analysis in triplicate gives the following results: 30.13%, 30.20%, and 31.23%. should any 

of the results be rejected ? 

 

Using the Q test, the smallest results is retained. The calculation of the quotient Q for the 

largest result of 31.23% is as follows : 

 

 

 

 
Q = 

𝑋3−𝑋2

𝑋3−𝑋1
 = 

1.03

1.1
=0.94 

Since Q is equal to Q0.90 (Table 1), the questionable result may be rejected, but just barely.  

 

If possible, it would be better to analyze an additional sample than to report the average of the 

two remaining results. 

 



Example:  

 

Use the Q test to determine whether any of the following results should be rejected: 40.12, 

40.15, 40.55. 

 

The close agreement of the first two results makes it tempting to discard the third result. 

However, the Q test will not quite permit this. 

Q = 
𝑋3−𝑋2

𝑋3−𝑋1
 = 

0.4

0.43
= 0.93 ( 0.94 needed for rejection ) 

Unconvinced by the failure of the Q test to reject a result he “knew” was not as good as the 

first two, the analyst decided to do two additional analysis.  

 

The new results were: 40.20, 40.28. the average of the five results is 40.26, which is much 

closer to the average of the original three results 40.27 than to the average of the two lower 

original results (40.14) 

 

In this case the additional analyses supported the retention of all of the first three results.  

 

Of course, the additional analyses could have been lower and showed that the 40.14 average 

was more correct. But unless additional analyses are made, it is better statistically to average 

all three unless one can be rejected by the Q test. 



When there are more than three results, it may be necessary to test more than one 

questionable results by the Q test the smallest values is tested first.  

 

If it is rejected, the largest value of the remaining set is then tested  

 

Example: Use the Q test to test the seven results in this sample: 5.12, 6.82, 6.12, 6.32, 6.22, 

6.32, 6.02. 

 

Arrange the sample in order of increasing magnitude and label them as shown in Table 2. The 

smallest result 5.12 is labeled X1 and tested first. Q is calculated as follows: 

 

 

 

 

 
𝑋2−𝑋1

𝑋𝑛−𝑋1
 = 

6.02−5.12

6.82−5.12
 = 0.53 



Lables 

Results n = 7 

Test: 5.12 

n = 6 

Test: 6.82 

n = 5 

Test: 6.02 

n = 5 

Test: 6.32 

5.12 X1 Rejected Rejected Rejected 

6.02 X2 X1 X1 X1 

6.12 X3 X2 X2 X2 

6.22 X4 X3 X3 X3 

6.32 X5 X4 Xn-1 Xn-1 

6.32 Xn-1 Xn-1 Xn Xn 

6.82 Xn Xn Rejected Rejected 

Table 2: Test applied to a sample of seven results 

Since Q is greater than 0.51 ( Q0.90 for n = 7 ), the smallest result of 5.12 is rejected. 



As shown in table 2, the values are labled before the largest result, 6.82, is tested. This result 

retains its lable of Xn. Q is calculated as follows: 

 

 𝑋𝑛−𝑋𝑛−1

𝑋𝑛−𝑋1
 = 

6.82−6.32

6.82−6.02
 = 0.625 

Since Q is greater than 0.56 ( Q0.90 for n = 6 ), the largest result of 6.82 is rejected. 

 

As indicated in table, 6.32 and 6.32 are relabeled as Xn and Xn-1 before 6.02 is tested as the 

next smallest results. This result retains its label of X1, Q is calculated as follows: 

 
𝑋2−𝑋1

𝑋𝑛−𝑋1
= 
6.12−6.02

6.32−6.02
 = 0.33 

Since Q is less than 0.64 ( Q0.90 for n = 5 ), 6.02 is retained. 

 

The new largest value of 6.32 should be tested next, but as it is the same as its nearest 

neighbor, it would be retained by the test. 









The mean: This is the average of all the values in a set of data. The mean is 

calculated by adding all the values in the group and then dividing by the number of 

values. 

Example, the arithmetic mean of the cost per square meter of five contracts £564, 

£505, £556, £445 and £530, is taken as: (564+505+556+445+530)/5 = 2600/5= 530   

  

The median: The median of a set of numbers arranged in order of magnitude (i.e. in 

an array) is the middle value or the arithmetic mean of the two middle values. To 

establish the median you need to arrange the set of data in an array.  

Example, the array of the above set of numbers is 445, 505, 530, 556, 564 and the 

median is, hence, 530. 

The mode 

The mode of a set of numbers is that value which occurs with the greatest frequency, 

i.e. the most common value. The mode may not exist, and if it does exist it may not 

be unique.  

For example: 

1. The set 220, 220, 500, 700, 900, 900, 900, 1000, 1000, 1100, 1200 has mode 900. 

2. The set 300, 500, 800, 1000, 1200, 1500, 1600 has no mode. 

3. The set 200, 300, 400, 400, 400, 500, 500, 700, 700, 700, 900 has two modes, 400 

and 700. 



Probability statement 

The subject of probability is an important term to understand when you start to analyze 

your results.  

 

We use the word ‘probably’ almost everyday to express our views on certain things. 

Consider the following statements: 

 

• It will probably rain next week (historical records) 5, 10, 20, 50 % and so on 

 

• I will most probably visit my friend tomorrow (based on your experience) 80, 90, 95 % 

 

• I will definitely pass my math exam (historical records) 100% 

 

The second statement may be based on your experience, but the first and third 

statements are based on historical records. 

 

The term ‘probability’ can, therefore, be defined as the percentage that an event occurs in 

a number of times. 



The term ‘probability’ can, therefore, be defined as the percentage that an event 

occurs in a number of times.  

 

In observational or experimental studies, if 1000 tosses of a coin result in 529 

heads, the relative frequency of heads is 529/1000= 0.529.  

 

If another 1000 tosses result in 493 heads, the relative frequency in the total of 

2000 tosses is (529 + 493)/2000= 0.511. 

 

According to the statistical definitions, by continuing in this manner we should 

ultimately get closer and closer to a number which we call the probability of a head 

in a single toss of the coin.  

 

From results so far presented this should be 0.5 to one significant figure. To obtain 

more significant figures, further observations/experiments must be made.  



Measurement of dispersion based on the mean 
 

This type of analysis can show you the degree by which numerical data tend to 

spread about an average value and it is called ‘variation’ or ‘dispersion’. It is 

represented by the formula: 

Example, if the BOD for the influent is to treatment plant measured in different 5 

days and the results were 505.00, 557.00, 465.00, 458.00 and 530.00, the mean 

deviation can be calculated as follows: 

Arithmetic mean 503.00 



Standard deviation: The standard deviation is another measure of the degree in 

which the data is spread around the mean.  

The formula for the standard deviation (SD) is 

Example, the SD for the five BOD measurements in the previous example is 35.70. 



The inferential statistics method (also known as bivariate statistical analysis) 

Parametric t-test: two samples of normally distributed data and you want to find 

out whether there is a significant difference in the mean between the two samples. 

 

Example: The aim of the example was to determine whether BOD of Sample 

1 (from Gaza waste water TP) differ significantly from those of Sample 2 (Rafah 

wastewater TP) in the following Table:  

 



The hypothesis:  

The BOD from Gaza (X1) is higher than similar treatment plant in Rafah (X2).’  

Hi states that X1 > X2. 

the null hypothesis is: ‘There is no significant difference in BOD between the two 

samples.’  

Ho states that X1 = X2. 

Degree of freedom = df 



Look down the left-hand 

column of Table A to find the 

df (in this example 

Then look along the row to 

see whether the calculated 

value of ‘t’ 

is larger or equal to the 

critical values in the statistical 

table. In this example 

t = 2.05 which is just smaller 

than the critical value of 2.10. 

From the above findings, one 

can say that the null 

hypothesis (of no difference) 

has to be accepted and 

conclude that there is no 

significant difference in the 

BOD between Gaza and 

Rafah. 



Pearson product moment correlation coefficient 

The correlation coefficient (r) is a parametric test which is used when you have two sets of 

scores and you want to calculate whether there is a strong relationship between them. 

Examples of correlation scatter diagrams 



Example 
Let us assume that the following Table is a set of data collected by the researcher and he/she 

wants to assess whether there appears to be a correlation between the 

two measurements labelled X and Y.  

 

For instance, X could be the mathematics marks of the students out of 100 per cent, Y could 

be the physics marks out of 100 per cent.  

The question at issue is to find out whether maths performance and being good at physics 

‘go’ together or whether there is no connection between the two kinds of ability. 

Scores on variable X and Y for 12 subjects 



for df=  (10 - 2), the calculated value of 

0.59 exceeds the critical value 0.5494 

for P < 0.05 (one tailed) and therefore 

the researcher can conclude that there 

is a significant relationship between the 

two variables. 


