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24 people were involved in an experiment to determine whether
background noise (e.g. music) affects short-term memory (recall
of words). Half of the participants were randomly allocated to
the NOISE condition, and half to the NO NOISE condition. The
participants in the NOISE condition tried to memorize a list of 20

t-test

words in two minutes, while listening to pre-recorded noise
through earphones. The other participants wore earphones but
heard no noise as they attempted to memorize the words.
Immediately after this, they were tested to see how many words
they recalled.
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� Interval data

� For small data sets (N<15) the distribution of the means must be 
normally distributed (check histograms)

Preconditions for t-test

� Homogeneity-of-variance (Levene’s test )
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Difference between means: 7.3 – 13.8 = – 6.5 

Effect size

Effect size = d =
Mean SD

M1 – M2

Mean SD =
2

SD 1 + SD 2

2

2.5 + 2.8 = 2.65=

d =
2.65

6.5
= 2.45

Mean SD

M1 – M2



Effect size d Percentage of 
overlap

Small 0.2 85

Effect size

Small
Medium
Large

0.2
0.5
0.8

85
67
53



Exercise: The word that is ambiguous. Among other things, it can be a 
demonstrative (e.g. That’s my car) or a complementizer (e.g. I regret that I didn’t 
go). The two categories tend to occur in different contexts. At the beginning of a 
sentence, that tends to be a demonstrative and is only rarely a complementizer, but 
after verbs that is usually a complementizer and only rarely a demonstrative. A 
psycholinguist wants to know if the different frequencies of the demonstrative and 
complementizer affect the interpretation of that in different contexts. In order to test 
this hypothesis, he measures the reading times (i.e. the time it takes to move from 
one word to another while reading a sentence) of the complementizer and the 
demonstrative after verbs that frequently occur with sentential complements but 
may also occur with an NP including a demonstrative (e.g. find, know, regret). may also occur with an NP including a demonstrative (e.g. find, know, regret). 

(1) Peter knows that she was coming.
(2) Peter knows that guy.

Since the complementizer is more frequent in this context than the demonstrative, it 
is reasonable to assume that the complementizer has shorter reading times than 
the demonstrative. Twenty subjects were tested: 10 subjects listened to sentences 
in which the verbs were followed by a that-clause, and 10 subjects listened to 
sentences that were followed by an NP including a that-determiner. Table 1 shows 
the reading times.
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Exercise: When children begin to speak, there is often great 
variation in the pronunciation of particular speech sounds. A 
researcher wants to find out if a two-year old child pronounces /g/ 
and /k/ differently, or if the two speech sounds are basically 
pronounced in the same way at this age. In adult language, /g/ and 

U-test

pronounced in the same way at this age. In adult language, /g/ and 
/k/ are primarily distinguished by voice onset time VOT. In order to 
decide if two-year old children pronounce /g/ and /k/ differently, the 
researcher collects a corpus of 13 words, six words including /g/ 
and seven words including /k/. The words were selected such that 
/g/ and /k/ are surrounded by the same speech sounds (i.e. they 
occur in the same phonetic environment). For each word, the 
researcher measured the voice onset time in milliseconds.
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4.5
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7
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U-test

Results when outlier excluded



Wilcoxon



Exercise: Nurses were asked to rate their sympathy on a scale 
between 1 and 10 for MS patients before and after talking to 
these patients. Table 1 shows the nurses’ sympathy scores 
before and after they had talked to them. 

Wilcoxon

before and after they had talked to them. 
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One sample t-test



Exercise. Previous research has shown that English-speaking 
children have an MLU of 301 at age 3;2. A researcher wants to 
know if SLI children (i.e. children with a specific language 
impairment) have a lower (or higher MLU) at this age. We know 
that SLI children have difficulties in processing morphological units, 

One sample t-test

that SLI children have difficulties in processing morphological units, 
but it is unclear, if their MLUs are lower than in normally developing 
children. In order to test this hypothesis, the researcher collected 
data from 24 SLI children aged 3;1 to 3;3 and determined the MLU 
for each child.



Child MLU

1
2
3
4
5
6
7
8
9
10
11
12

2,7
3,0
2,8
2,9
3,1
3,0
3,1
2,5
3,2
3,1
2,9
2,912

13
14
15
16
17
18
19
20
21
22
23
24

2,9
2,8
3,1
3,2
2,4
2,3
2,8
3,1
2,5
2,7
2,9
2,9
3,0



One sample t-test



One sample t-test


