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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!).

(Dornyei, 2007, p. 210)

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)

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)

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’.

Dérnyei (2007, p. 210)

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.

Dornyei (2007, p. 210)



Confidence Interval

The Publication Manual of the American Psychological
Association (APA, 2020, p. 84), which is generally seen as the

Example: Means
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Import into R

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

> MFheights R

ID Gender Height
Male

16 16 Female

=1
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Confidence Interval

A confidence interval is a range of plausible

Means

Save as “MFheights.csv”

fGender, Height
1,1.89

GREHAZBEURED

PRNEEND SRR R
&3

o o g o
B e Um0 DD

Example: Means
Look at data

> summary(MFheights)

> summary (MFheights)
Gender
Female:S
Male :8

> mean(MFheightsSHeight)

> mean (MFheights$Height)
[1] 1.719375
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Example: Means

Using linear regression

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

, data = MFheights)

Example: Means

> confint(l.model, level=0.90)

confint (1.mode level=0.90)

(Intercept) 1l.653

So the mean height of the population is
1.719, Cl 90%(1.65, 1.78)

Correlation

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 pupilsin 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.

Example: Means

> confint(l.model, level=0.95)

So the mean height of the population is
1.719, Cl 95%(1.64, 1.80)
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Example: Means

> confint(l.model, level=0.99)

So the mean height of the population is
1.719, C1 99%(1.61, 1.83)
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Correlation

mnnnnnn-nnm
Sports 15 19 12 16 20 14 15
score

24 29 20 27 16 28 28 23 21 29
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Correlation

Relationship between ability in maths and sports.

Al ~ fr D
A & C D E F
1 [ip Sport  Maths |
2 15 24
3 19 29
12 20
1 27

Bvmuonmbwn e

Save as “maths-sport.csv”
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Correlation
> plot(Maths.SportSMaths,Maths.SportS$Sport)
> abline(Im(Maths.SportSSport ~ Maths.SportSMaths),
col="red')
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Maths Sport§Spart
4
o

6 18 20 2 24 26 28

Maths.Sport$Maths
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Confidence Interval: Correlation

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.
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Correlation

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

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

Pearson's product-moment corre

Yes, there is a strong significant relationship (r = 0.725, p
<0.05). 2
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Correlation

Yes, there is a strong significant relationship (r = 0.725, p
<0.05, C1 95%(0.18, 0.93).
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Comparing Groups (2 groups)

An experiment is carried out to see if announcing the

t-Test t-Test
Is there a difference between oral announcement of > Announcement <- read.csv("Announcement.csv", header = TRUE,
objects and memory? colClasses = c("numeric", "factor", "numeric"))
o Nixv e > summary(Announcement)

> summary (Announ )
ip Method Recall

Min. : 1.00 Announcement :10 Min. :3.000
1lst Qu.: €.25 No Announcement:l2 1st Qu.:4.000
Median :11.50 Median :5.000
Mean :11.50 Mean :5.727
3rd Qu.:16.75 3rd Qu.:7.750
Max. :22.00 Max. :9.000
>

t-Test t-Test

> tapply(Announcement$RecaII, > boxplot(Announcement$Recall ~ AnnouncementSMethod)
Announcement$Method, mean)

>
>
> tapply (Announcement$Recall, Announcement$Method, mean)
No
€.6 5.0

> |




t-Test

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

$Method

ocuncement and $

Th means between group A

rent mean in group No An

uncement

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

No significant difference when CI crosses zero.
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Comparing Groups (3 groups or more)

The results were as follows:

31.2 274 298 335 34.0
31.2 337 343 39.2  36.0
42.1 406 434 379 390
46.7 451 432 417 403

Stopping Distance in Metres
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ANOVA - One-Way
Is there a difference between amount of alcohol consumed and

stopping distance? ,
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ANOVA: Comparing Groups (3 groups
or more)

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.
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ANOVA - One-Way

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

Stopping distance in metres.
Save as”Stopping.csv”
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ANOVA - One-Way
> boxplot(StoppingSstopping ~ StoppingSalcohol)

T T T
No Alcohol One Uinit Three Units Two Linits

StoppingSunits_of_alcabol 36
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ANOVA - One-Way ANOVA - One-Way

Where are the differences?
> anova <- aov(StoppingSstopping ~ StoppingS$alcohol)
> summary(anova) > sum <-TukeyHSD(anova)
>sum
> boxplot (StoppingS$stopping~Stopping$alcohol)

I , , > TukeyHSD (anova)
> anova <- aov(Stopping$stopping ~ Stopping$alcohol) Tukey multiple comparisons of means

> summary(anova) 95% family-wise confidence level
Df Sum 3q Mean 3q T valu

Stopping$alcohel 3 45€.1 152.04  21.9
Residuals 16 111.0 6.94
Signif. codes: O %! 0,001 ‘**r 0,01 **’ 0,05 '.f 0.1 v 1
>

Fit: aov(formula = StoppingS$stopping ~ StoppingSalcchol)

$'StoppingSalcohol”

diff 1lwr upr p adj
One Unit-No Alcohol 3.70|-1.0654663 ©£.465466€|0.1596059
Three Units-No Alcohol 12.22| 7.4545337 16.98546€|0.0000091
Two Units-No Alcohol 9.42 | 4.6545337 14.1854€€|0.0001901
Three Units-One Unit 8.52 | 3.7545337 13.28546€|0.0005430
Two Units-One Unit 5.72 | 0.9545337 10.485466|0.0161514
Two Units-Three Units -2.80|-7.5654663 1.96546€|0.3649771
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> plot(sum, las=1)

95% family-wise confidence level
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