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Research Methods
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Introduction to 
Statistics with EXCEL
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Microsoft Excel
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Microsoft Excel

A1

A1:A5

A1:A5,C1:C5

$A$1

=SUM(A1:A5)
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Microsoft Excel
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Using examples from here.

“When an individual uses descriptive statistics, 
he talks about the data he has; but with 
inferential statistics, he talks about data he does 
not have.”
(Popham & Sirotnik, 1973: 40)

Describing Data using Statistics
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Descriptive Inferential

Description Inference

Sample Population
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Description
❑ Central Tendency

• Mean, Median, Mode

❑ Dispersion
▪ Range, Standard Deviation, IQR

Inference
❑ Exploring Relationships

▪ Correlation

▪ Regression

❑ Comparing Groups
▪ t-Test

▪ ANOVA

Describing Data using Statistics

13

Description:

• The central tendency, which is the common, 
middle or average value.

• The dispersion, which is how the data values 
are spread, or dispersed, around the central 
tendency.

Describing Data using Statistics
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15

Gender Height (m) 

Male  1.89 
Female 1.75 
Male  1.64 
Male  1.81 
Female 1.59 
Male  1.94 
Female 1.88 
Female 1.65 
Male  1.93 
Male  1.74 
Female 1.70 
Male  1.82 
Male  1.91 
Female 1.69 
Female 1.68 
Female 1.80 
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Adding a Chart - BoxPlot
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25

Double Click
 – or Right Click & 
Choose “Format 

Axis”
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27 28

29 30

25 26

27 28
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31

Double Click

32

Median

{

IQR{
Maximum

MInimum

Mean

33

Descriptive Statistics

34

Descriptive Statistics

Cells B1 to B17, 
including Label in first 

row
(B1:B17)
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Descriptive Statistics
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Descriptive Statistics

31 32

33 34
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37

Descriptive Statistics

38

Descriptive Statistics

39

Descriptive Statistics

40

Descriptive Statistics

41

Descriptive Statistics

42

Adding a Chart - Histogram
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43 44

45 46

47 48

43 44

45 46
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49 50

51

Bin Width

52

Double Click
– or Right Click & 
Choose “Format 

Axis”

53 54

49 50

51 52

53 54
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Description
• Central Tendency

• Dispersion

Inference

– Exploring Relationships

• Correlation

• Regression

– Comparing Groups

• t-Test

• ANOVA

Describing Data using Statistics
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Description

Inference

– Exploring Relationships

– Comparing Groups

Describing Data using Statistics
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“When an individual uses descriptive statistics, he talks about 
the data he has; but with inferential statistics, he talks about 
data he does not have.”

(Popham & Sirotnik, 1973:  40)

Description

Inference

– Exploring Relationships

– Comparing Groups

Describing Data using Statistics
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“When an individual uses descriptive statistics, he talks about 
the data he has; but with inferential statistics, he talks about 
data he does not have.”

(Popham & Sirotnik, 1973:  40)

Relationships:

• The association between two variables.

• The correlation between two variables.

Describing Data using Statistics

58

Correlation/correlate; Association/associate; 
Relationship/relate; Covariance/covariation/covary

Correlation Coefficient (r)

59 60

55 56

57 58

59 60
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Correlation Coefficients

(Saunders & Lewis, 2012:  183) 61

Correlation

62

There is much interest in whether there is a 
relationship between pupils’ ability at sport and 
their maths ability. Accordingly a study was 
carried out in which both sport and maths ability 
were rated on each of 10 pupils sampled at 
random from a class of first year pupils in a 
secondary school. Sport ability was rated on a 
scale of 1 to 20. Maths ability was measured by a 
pencil and paper test on a scale from 1 to 30. 

Statistical Services and Consultancy Unit (2016: 33-46)

63

Pupil No. 1  2 3 4 5 6 7 8 9 10 

Sports 

score 

15  19 12 14 9 16 20 14 15 19 

Maths 

score 

24 29 20 27 16 28 28 23 21 29 

Correlation

64
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63 64

65 66
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67 68

X

69 70

71 72

67 68

69 70
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73

r (Correlation Coefficient) = √0.7814 = 0.884 = 
Very Strong

74

75 76

The correlation, r, has the value 0.884.

The p-value is the probability that the correlation 
found between the two variables could be a 
chance result. As p here is less than 0.05 the 
correlation is unlikely to be a chance result.

The conclusion is that there is a relationship 
between SPORT scores and MATHS  scores in the 
wider population of first year secondary school 
pupils. The results can be generalised.

77 78

Regression

A study looked at the possibility of predicting students’ 
future reading ability (READING) from their 
intelligence score (IQ).
Ten children were included in the investigation, selected 
at random from a primary school class. The children’s 
IQ scores were obtained when they entered the school 
and the corresponding reading score was obtained at the 
end of the first year. The reading score was the result 
out of 100 on a test. 

Statistical Services and Consultancy Unit (2016: 36-42)

73 74

75 76

77 78



20/06/2023

14

79

Pupil 

No. 

1 2 3 4 5 6 7 8 9 10 

IQ 

Score 

98 115 124 97 135 105 117 101 110 127 

Reading 54 74 81 59 88 70 78 73 84 86 

Regression

80

81 82

83 84

79 80

81 82

83 84
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85
Reading = -8.82 + 0.74 x IQ

0.0016 < 0.05 therefore significant

Very Strong Correlation (0.85)

86

The regression equation 

“READING = −8.82 + 0.740 × IQ” 

can be obtained by equating the dependent 
variable Reading to the CONSTANT value 
−8.825, plus the independent variable IQ 
multiplied by its coefficient 0.740. 

Regression

87

Since p is very small, below 0.05, the 
relationship is unlikely to be a chance result. 
Hence it is concluded that there is a 
relationship between IQ and reading score 
for primary school children. Hence, we can 
reject H0 in favour of H1. For every primary 
school child whose IQ is known the reading 
score can be predicted. 

Example

88

89 90

85 86

87 88

89 90



20/06/2023

16

91 92

93
Reading = 6.478  + 0.53 x IQ + 0.14 x Books Available

0.0008 < 0.05 therefore significant

Very Strong Correlation (0.93)

94

The regression equation 

“READING = 6.478 + .140 × Books + .531 x IQ ” 

can be obtained by equating the dependent variable 
Reading to the CONSTANT value 6.478, plus the 
independent variable IQ multiplied by its 
coefficient .531 and the Number of Books 

multiplied by .140. 

Multiple Regression

95

Multiple Regression – adding m/f 

96
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97
Reading = 6.39  + .5 x IQ + 0.14 x Books Available + 1.8 x Sex

0.004 < 0.05 therefore significant

Very Strong Correlation (0.93)

98

The regression equation 

Reading = 6.39  + .5 x IQ + 0.14 x Books 
Available + 1.8 x Sex

Multiple Regression

Note that Sex is a categorical variable with two levels 
(Males = 1 & Females = 2).

In this case the regression weighting (1.8) is added to 
the predicted Reading value. So for females 1.8 (1.8 x 
1)  would be added and for males 3.6 (1.8 x 2) would be 
added.

99

Multiple Regression: Relative Importance 
Which variables are important?

We cannot compare these coefficients as they use different scales. 

We need to standardize them – put them on the same scale. We will 

then have the standardised regression coefficients, which we can 

compare.

100

Multiple Regression: Relative Importance 
Which variables are important?

Run the regression function as before.

=STANDARDIZE(B2:B11,AVERAGE(B2:B11),STDEV(B2:B11))

101

Multiple Regression: Relative Importance 
Which variables are important?

102

Multiple Regression: Relative Importance 
Which variables are important?

You now have the standardised regression coefficients, and can now 

compare them.

IQ: 0.586

Sex:  0.085

Books Available:  0.446

And you can see that the most important predictor is IQ, followed 

closely by Books Available. Sex is not contributing very much.

97 98

99 100

101 102
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Description

Inference

– Exploring Relationships

– Comparing Groups

Describing Data using Statistics

103

“When an individual uses descriptive statistics, he talks about 
the data he has; but with inferential statistics, he talks about 
data he does not have.”

(Popham & Sirotnik, 1973:  40)

Comparing Groups (2 groups)

An experiment is carried out to see if announcing the 
items on a conveyor belt as they pass helps children 
remember the items better. Twenty-two children, all 
aged 12 years, were randomly allocated; 10 to the 
announcement group, and the remaining 12 to the 
no-announcement group. The children were shown 
the items on the conveyor belt with or without 
announcing each item as they passed. The number of 
items recalled out of each of the ten letters in the list 
was recorded for each child: 

104

Comparing Groups

The researchers wanted to find out if the announcement 
had any impact on the number of items recalled. 

105

Items Recalled

Announcement:  5 7 8 9 5 4 9 8 7 4 

No 
announcement: 

3 8 5 6 3 5 9 3 3 4 7 4 

106

107

t-Test

108

103 104

105 106

107 108
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109 110

111

P = 0.08 > 0.05 Therefore not significant

The conclusion is that there is no benefit to the wider population 
from the use of announcements.

An experiment was carried out in which a sample of adults was 

selected and randomly allocated to four groups. All were asked 

to consume amounts of alcohol as follows: 

Group 1: NO ALCOHOL 

Group 2: ONE UNIT OF ALCOHOL 

Group 3: TWO UNITS OF ALCOHOL 

Group 4: THREE UNITS OF ALCOHOL 

 

after which they were asked drive a car simulator and perform 

an emergency stop at 40 miles per hour. The distance to 

stopping the simulator in metres by each group member is 

shown below. 

Comparing Groups (3 groups or more)

112

Comparing Groups (3 groups or more)

113

NO ALCOHOL 31.2 27.4 29.8 33.5 34.0 

ONE UNIT 31.2 33.7 34.3 39.2 36.0 

TWO UNITS 42.1 40.6 43.4 37.9 39.0 

THREE UNITS 46.7 45.1 43.2 41.7 40.3 

The results were as follow. 

114

109 110

111 112

113 114
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115

ANOVA

116

117 118

119

p = 6.52E-06 = 6.52 x 10-6 = 0.00000652 < 0.05
Therefore significant

The conclusion is that there is a significant difference between the 

distance it takes to stop a car simulator according to the amount of 

alcohol consumed. 

An experiment was carried out in which a sample of adults was 

selected and randomly allocated to four groups. All were asked 

to consume amounts of alcohol as follows: 

Group 1: NO ALCOHOL 

Group 2: ONE UNIT OF ALCOHOL 

Group 3: TWO UNITS OF ALCOHOL 

Group 4: THREE UNITS OF ALCOHOL 

 

after which they were asked drive a car simulator and perform 

an emergency stop at 40 miles per hour. The distance to 

stopping the simulator in metres by each group member is 

shown below. 

Comparing Groups

120

Is this the same for both males and females?

115 116

117 118

119 120
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Comparing Groups (4 groups and M/F)

121

NO ALCOHOL 31.2 27.4 29.8 33.5 34.0 
ONE UNIT 31.2 33.7 34.3 39.2 36.0 
TWO UNITS 42.1 40.6 43.4 37.9 39.0 
THREE UNITS 46.7 45.1 43.2 41.7 40.3 

The results were as follows. 

Stopping Distance in Metres

NO ALCOHOL 35.1 32.3 35.4 38.1 35.9
ONE UNIT 32.8 35.9 36.1 40.9 38.2
TWO UNITS 38.1 35.9 40.2 39.8 37.6
THREE UNITS 39.8 31.7 41.2 39.1 37.9

M

A

L

E

S

F

E

M

A

L

E

S

Three Questions

1. Is there a difference in the stopping distance 
according to the amount of alcohol 
consumed?

2. Is there a difference in the stopping distance 
between male and females?

3. Is the effect of amount of alcohol consumed 
on stopping distance different for males and 
females?

122

123

EXCEL - Data

124

Descriptive Statistics

125

Total (M&F) Means

126

Descriptive Statistics

121 122

123 124

125 126



20/06/2023

22

127

Descriptive Statistics
ANOVA

Two-Way Between-Groups ANOVA
Factorial/Multifactorial ANOVA
2 independent variables - two factors

Two factor design: A & B

Each factor can have different values - levels of 
the factor

128

One-Way Between-Groups ANOVA

Single independent variable.

129 130

131 132

127 128

129 130

131 132
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133 134

135 136

Variance = SD2

SD = 5.5

SD = 2.8

137

Total Means (SD)

138

133 134

135 136

137 138
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139

Total – Means (SD)

140

Main Effects

141

Sample = Gender – not significant (p=0.63)

Columns = Amount of Alcohol Consumed – significant (p=0.000002 <0.05)

Interaction

142

Interaction = whether the influence of alcohol on 

stopping distance depends on whether you are male or 

female – significant (p=0.0016)

Means Plots

143

Means Plots – No Interaction

144

139 140

141 142

143 144
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Means Plots - Interaction

145 146

M/F Differences per Treatment Group

147

Males:
p = < 0.05
Therefore significant

The conclusion is that for males there is a significant difference between 

the distance it takes to stop a car simulator according to the amount of 

alcohol consumed. 
148

The conclusion is that the effect of alcohol on car stopping distance was 

different for male subjects than for females.

A two-way between-groups analysis of variance was 
conducted to explore the impact of  gender and amount of 
alcohol consumed on a car stopping distance. There was a 
significant interaction effect between the  amount of alcohol 
consumed and the gender of the person driving the car on the 
distance needed to stop the car (F3, 32) = 6.4, p<0.05). 

Interaction

Reading

149

Reading

150

145 146

147 148

149 150
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