
10.5 One-sample t-test

Example 10.4 The change in nutrition of international students when 
coming to a university in the UK

An undergraduate investigated how nutrition in international students from the Balkans changed 
on coming to the UK to attend a university. She collected food diaries from the students when they 
were at home and whilst at university and analysed the nutritional content for a number of different 
components including folate. The data for males and females were analysed separately and the results 
for the male students compared to the estimated average UK intake is included in Table 10.6.

Table 10.6 Average daily intake of folate (µg) in male students from the 

Balkans whilst living at home

Student Average daily intake 

of folate (µg) 

Average UK 

intake (µg) 

1 307.4 150.0

2 148.8

3 216.2

4 206.7

5 244.5

6 181.2

7 211.3

x 216.58571
sx 49.99885

BOX 10.6 How to carry out a one-sample t-test

1. Hypotheses to be tested

H0: There is no difference between the average daily intake of folate (µg) in male students from 
the Balkans whilst living at home compared to the average UK intake.
H1: There is a difference between the average daily intake of folate (µg) in male students from the 
Balkans whilst living at home to the average UK intake.

2. Have the criteria for using this test been met?

Yes (10.5.2.ii).

3. How to work out tcalculated

i. From the single sample calculate the mean ( x ), standard deviation (s), and record n. The 
method for calculating the standard deviation is outlined in Box 5.1.
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If you are not using statistical software for this a statistical calculator will also work out these terms. 
Otherwise follow these steps:

 
x 307.4 148.8 216.2 206.7 244.5 181.2 211.3 1516.1∑( ) = + + + + + + =

 
x 1516.1 2298559.21

2 2∑( ) ( )= =

The number of observations n 7= , so

 

x

n
2298559.21

7
328365.6014

2∑( )
= =

Square each x value and add together.

 ∑( ) = + + + + + + =x 307.4 148.8 216.2 206.7 244.5 181.2 211.3 343364.92 2 2 2 2 2 2 2

Where the sums of squares of x (SS(x)) is

 
SS x x

x
n

343364.9 328365.6014 14999.29862
2

∑( )( ) ( )= − Σ = − =

The variance is

 
=

−
=

−
=s

SS x
n

( )
1

14999.2986
7 1

2499.88312

1

The standard deviation = = =s 2499.8831 49.99885.

The mean for sample 1 x 1 = 1516.1/7 = 216.58571.

ii. Use these values to determine = −
t

x y
s n/calculated
x

In this example y = 150.0

 
=

−
= = =t

216.58571 150
49.99885 / 7

66.58571
49.99885 / 2.64575

66.58571
18.89779

3.52347calculated

4. How to find  critical

Calculate the degrees of freedom where

 ν = −n 1x

tcritical can be found in Appendix d in Table D6 at this degree of freedom and for p = 0.05 for a two-
tailed test. For this example ν = −n 1x  = 7 – 1 = 6 and for a two-tailed test tcritical = 2.447 at p = 0.05.
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5. The rule

If the absolute value of tcalculated is more than or equal to tcritical you may reject the null hypothesis.
When you use an absolute value, the negative sign is ignored. In this example tcalculated is a positive 
value anyway. You can conclude that the absolute value of tcalculated (3.523) is more than tcritical 
(2.447). Therefore, you reject the null hypothesis.

6. What does this mean in real terms?

There is a significant difference (t = 3.523, p = 0.05) in the average daily folate intake of male 
students from the Balkans whilst living at home and the average UK folate intake.




