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BIVARIATE DATA Data collected on two variables at 
the same time. 



BIVARIATE 
DATA

We plot one 
variable against the 
other to look for 
relationships. 
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Height 155 155 157 159 162 167 170 157 154 165

Age 12 13 13 14 15 16 17 14 13 16

Height 148 152 160 166 164 170 172 175 179 183

Age 11 12 13 14 14 15 15 16 17 18

Height 169 171 163 148 161 146 152 164 165 172

Age 17 18 15 12 14 11 13 16 15 18

Height 158 167 174 178 150 156 168 185 177 172

Age 13 14 16 17 12 13 15 18 17 16



BIVARIATE 
DATA

We plot one 
variable against the 
other to look for 
relationships. 
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BIVARIATE 
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STRENGTH OF CORRELATION



NON-LINEAR CORRELATION



EXPLANATORY VERSUS RESPONSE 



EXPLANATORY VERSUS RESPONSE 



EXPLANATORY VERSUS RESPONSE 



EXPLANATORY VERSUS RESPONSE 



EXPLANATORY VERSUS RESPONSE 



EXPLANATORY VERSUS RESPONSE 



EXPLANATORY VERSUS RESPONSE 



140

145

150

155

160

165

170

175

180

185

190

10 11 12 13 14 15 16 17 18 19

H
ei

gh
t 

(c
m

)

Age (Years)

Explanatory / 
Independent 
Variable

Response / 
Dependent 
Variable



PEARSON’S CORRELATION CO-EFFICIENT

• The Pearson correlation 
coefficient (r) is the most 
common way of measuring a 
linear correlation. 

• It is a number between –1 and 1 
that measures the strength and 
direction of the relationship 
between two variables.

27



PEARSON’S CORRELATION CO-EFFICIENT

28

r value Strength Direction
Greater than 0.5 Strong +ve

Between 0.3 and 0.5 Moderate +ve

Between 0 and 0.3 Weak +ve

0 None None

Between 0 and -0.3 Weak -ve

Between -0.3 and -0.5 Moderate -ve

Less than -0.5 Strong -ve



STRENGTH OF CORRELATION

1 r>0.5 0.3>r>0.5 0 0>r>-0.3 r<-0.5 -1
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The Pearson correlation coefficient is a good choice when all the 
following are true:

• Both variables are quantitative
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PEARSON’S CORRELATION CO-EFFICIENT

The Pearson correlation coefficient is a good choice when all the 
following are true:

• Both variables are quantitative

• The variables are normally distributed

• The data has no outliers

• The relationship is linear



CALCULATING PEARSON’S CORRELATION CO-
EFFICIENT

𝑟𝑟 =
𝑛𝑛∑𝑥𝑥𝑥𝑥 − (∑𝑥𝑥)(∑𝑦𝑦)

𝑛𝑛∑𝑥𝑥2 − ∑𝑥𝑥 2 𝑛𝑛∑𝑦𝑦2 − ∑𝑦𝑦 2



CALCULATING 
PEARSON’S 
CORRELATION 
CO-EFFICIENT

Revision (Hours) Test Score (%)
0 68
2 69
4 74
4 82
5 77
6 84
8 85

10 99
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x y
0 68
2 69
4 74
4 82
5 77
6 84
8 85

10 99
Σx=39 Σy=638



CALCULATING 
PEARSON’S 
CORRELATION 
CO-EFFICIENT

x x2 y y2

0 0 68 4624
2 4 69 4761
4 16 74 5476
4 16 82 6724
5 25 77 5929
6 36 84 7056
8 64 85 7225

10 100 99 9801
Σx=39 Σx2=261 Σy=638 Σy2=51596



CALCULATING 
PEARSON’S 
CORRELATION 
CO-EFFICIENT

x y xy
0 68 0
2 69 138
4 74 296
4 82 328
5 77 385
6 84 504
8 85 680

10 99 990
Σx=39 Σy=638 Σxy=3321



CALCULATING 
PEARSON’S 
CORRELATION 
CO-EFFICIENT

𝑟𝑟 =
𝑛𝑛∑𝑥𝑥𝑥𝑥 − (∑𝑥𝑥)(∑𝑦𝑦)

𝑛𝑛∑𝑥𝑥2 − ∑𝑥𝑥 2 𝑛𝑛∑𝑦𝑦2 − ∑𝑦𝑦 2

𝑛𝑛 = 8
Σx=39
Σy=638
Σx2=261
Σy2=51596
Σxy=3321



CALCULATING 
PEARSON’S 
CORRELATION 
CO-EFFICIENT

𝑟𝑟 =
𝑛𝑛∑𝑥𝑥𝑥𝑥 − (∑𝑥𝑥)(∑𝑦𝑦)

𝑛𝑛∑𝑥𝑥2 − ∑𝑥𝑥 2 𝑛𝑛∑𝑦𝑦2 − ∑𝑦𝑦 2

𝑛𝑛 = 8
Σx=39
Σy=638
Σx2=261
Σy2=51596
Σxy=3321

𝑟𝑟 =
8 × 3321 − 39 × 638

8 × 261 − 392 8 × 51596 − 6382

𝑟𝑟 = 0.935876



CORRELATION 
VS CAUSATION



CORRELATION 
VS CAUSATION

Age causes a 
change in height



CORRELATION ≠ 
CAUSATION
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LINE OF BEST FIT



LINE OF BEST FIT



LINE OF BEST FIT y = 2.9x + 65.5
R² = 0.8759
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