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Confidence Intervals 
with R

Statistical Significance

For many statistically oriented social scientists,
quantitative analysis is virtually synonymous
with significance testing. The whole point and
purpose of the exercise is taken to be 'have we
got a significant result?' Is p < 0.05?' This
refers to statistical significance.

(Robson, 2011, p. 446)
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Statistical Significance

If a particular result is marked as significant, we can utter a 
sigh of relief as this means that the observed phenomenon 
represents a significant departure from what might be 
expected by chance alone. That is, it can be assumed to be 
real and we can report it. However, if a particular result is not 
significant, we must not report it (for example, if the mean 
scores of two groups are not significantly different, we must 
not say that one is larger than the other even if the 
descriptive statistics do show some difference!).

(Dörnyei, 2007, p. 210)
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Statistical Significance

It is important to stress here that statistical 
significance is not the final answer because even 
though a result may be statistically significant (i.e. 
reliable and true to the larger population), it may not 
be valuable. 'Significance' in the statistical sense only 
means 'probably true' rather than 'important’. 

Dörnyei (2007, p. 210)
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Effect Size

One way that you can assess the importance of your finding 
is to calculate the ‘effect size' (also known as 'strength of 
association'). This is a set of statistics that indicates the 
relative magnitude of the differences between means, or the 
amount of the total variance in the dependent variable that 
is predictable from knowledge of the levels of the 
independent variable (Tabachnick & Fidell, 2013, p. 54).

(Pallant, 2016, p. 212)
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Confidence Interval

While 'statistical significance' only gives us a yes/no answer
about a result, the 'confidence interval' is more informative
because it provides a range of scores (between two
boundaries) that can be considered significant for the
population. In the social sciences the usual confidence level
is 95 per cent, and a 95 per cent confidence interval of a
mean score can be interpreted as a range of scores that will
contain the population mean with a 0.95 probability.
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Dörnyei (2007, p. 210)
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Confidence Interval

The Publication Manual of the American Psychological
Association (APA, 2020, p. 84), which is generally seen as the
most important source of guidelines on how to present our
findings in applied linguistics, for example states:

The reporting of confidence intervals ... can be an extremely 
effective way of reporting results. Because confidence intervals 
combine information on location and precision and can often be 
directly used to infer significance levels, they are, in general, the 
best reporting strategy. The use of confidence intervals is therefore 
strongly recommended.
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Confidence Interval

A confidence interval is a range of plausible
values for the index or parameter being
estimated.
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Ellis (2010, p. 16)
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Example: Means

10

Means
Save as “MFheights.csv”

11

Means

> MFheights <- read.csv("MFheights.csv", header 
= TRUE, colClasses = c(“numeric”, "factor", 
"numeric"))
> MFheights

Import into R
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Example: Means
Look at data

> mean(MFheights$Height)

> summary(MFheights)
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Example: Means

> l.model <- lm(Height ~ 1, MFheights)

> l.model

Using linear regression
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Example: Means

> confint(l.model, level=0.95)

So the mean height of the population is 

1.719, CI 95%(1.64, 1.80)
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Example: Means

> confint(l.model, level=0.90)

So the mean height of the population is 

1.719, CI 90%(1.65, 1.78)

16

Example: Means

> confint(l.model, level=0.99)

So the mean height of the population is 

1.719, CI 99%(1.61, 1.83)

Correlation

17

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. 

18

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

13 14

15 16

17 18
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Correlation

Relationship between ability in maths and sports.

Save as “maths-sport.csv” 20

Correlation

> Maths.Sport <- read.csv("maths-sport.csv", header = 
TRUE, colClasses = c("numeric", "numeric", "numeric"))
> Maths.Sport

21

Correlation
> plot(Maths.Sport$Maths,Maths.Sport$Sport)
> abline(lm(Maths.Sport$Sport ~ Maths.Sport$Maths), 
col='red')

22

Correlation

Yes, there is a strong significant relationship (r = 0.725, p 
<0.05).

> cor(Maths.Sport$Maths,Maths.Sport$Sport)
> cor.test(Maths.Sport$Maths,Maths.Sport$Sport)

23

A confidence interval for a correlation 
coefficient is a range of values that is 
likely to contain a population correlation 
coefficient with a certain level of 
confidence.

Confidence Interval: Correlation

24

Correlation

Yes, there is a strong significant relationship (r = 0.725, p 
<0.05, CI 95%(0.18, 0.93).

19 20
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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: 

25 26

Data

27

t-Test

Save as “Announcement.csv”

Is there a difference between oral announcement of 
objects and memory?

28

> Announcement <- read.csv("Announcement.csv", header = TRUE, 
colClasses = c("numeric", "factor", "numeric"))
> summary(Announcement)

t-Test

29

> tapply(Announcement$Recall, 
Announcement$Method, mean)

t-Test

30

> boxplot(Announcement$Recall ~ Announcement$Method)

t-Test

25 26

27 28

29 30
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No, there is no significant difference between oral announcement 
of objects and memory (p = 0.08).

> t.test(Announcement$Recall ~ Announcement$Method)

No significant difference when CI crosses zero.

t-Test

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. 

ANOVA: Comparing Groups (3 groups 
or more)

32

Comparing Groups (3 groups or more)

33

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

34

ANOVA – One-Way

Stopping distance in metres.
Save as”Stopping.csv”

Is there a difference between amount of alcohol 
consumed and stopping distance?

35

ANOVA – One-Way
Is there a difference between amount of alcohol consumed and 
stopping distance?

36

> boxplot(Stopping$stopping ~ Stopping$alcohol)

ANOVA – One-Way

31 32

33 34
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Yes (p  < 0.05). Therefore there is a significant difference in stopping 
distance according to amount of alcohol drunk.

> anova <- aov(Stopping$stopping ~ Stopping$alcohol)
> summary(anova)

ANOVA – One-Way

38

> sum <-TukeyHSD(anova)
> sum

Where are the differences? 

ANOVA – One-Way

39
No significant difference when lines cross zero.

> plot(sum, las=1) 
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