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Measures of variability

e Apart from using measures of central tendency,
one can also look at measures of variability.

e Three datasets can have similar means, but look
significantly different in terms of their variability

(how widely scores are distributed around the
mean).

 There are three measures of variability, namely
the range, variance and standard deviation.



The completed summation notation of Table 1

In working through the measures of variability and correlation, we will again use

this table of assignment scores (X) and exam scores (Y) as a case study.
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MEASURES OF VARIABILITY - Range

The formula and calculation of the range
IS: Range = Highest score — lowest
score

What is the range of the X-scores (see
Table 1 on the previous slide again).

Range = Highest score minus lowest score
=8-1
=7
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Measures of variability — Variance

The formula for the variance Is:

> X (2.%)°

N
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SX
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You can again just substitute all the
values from the table to determine
the variance of the X-scores again:
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The completed summation notation of Table 1
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Variance of the assighment scores (X-scores)
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Standard deviation of the X-scores

The formula for the standard deviation Is:

6,32

2,51
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Correlation

e Correlation determines the relationship between two
variables

A deduction can be made about the nature or direction
(positive or negative) of the relationship; and

e A deduction can be made about the strength (-1 to 1).
« Symbol for correlation is r.
 Formula is:

NXXY —2XZY

r =
JINEX2 = (ZX)?]INEY 2 = (2Y)?]
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Correlation
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Scatter diagram — a visual display of a

relationship between two variables
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In order to calculate the correlation coefficient, use

Table 1 ag

Is there a relationship between how well students do in their
assignments and how well they do in their examinations?

A 1 5 1 25 S
B 2 4 4 16 38
C 2 S 4 25 10
D 2 6 4 36 12
E 3 8 9 64 24
F 4 7 16 49 28
G S 8 25 64 40
H 7 7 49 49 49
I 7 8 49 64 56
J 38 8 64 64 64
N =10 XX =41 XY =66 XX?2=225 XY2=456 2XXY =296
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Correlation between assignment scores and

examination scores

. NIXY — IXZY
JINEX? — (EX)2]INSY 2 - (2Y)?]

. 10(296) - (41)(66)
J110(225) - (41)][10(456) - (66)°]

r=0,75
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Use the following guidelines to interpret the nature:
Positive (0,00 to 1,00)
Negative (-1,00 to 0,00)

Use the following guidelines to interpret the strength:

Weak (0,00 to 0,39)
Moderate (0,40 to 0,79)
Strong (0,80 to 1,00)

So 0,75 would be a positive moderate relationship.

Deduction —what does the relationship mean in plain language?

e Students who scored high in the assignment also scored
high in the examination.
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Common variance

One can also use the correlation (r) to determine the common variance
between two variables.

The common variance is proportion of variance in X that is as a result of
the variance in Y.

It is calculated by squaring the r score and then determining the percentage
(x 100).

r =0,75

r2=0,56 x 100
= 56%
It can also be displayed graphically:
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