
7.5. Parametric one-way ANOVA with equal
numbers of replicates

EXAMPLE 7.4. The effectiveness of weaning plantlets of Lobelia ‘Hannah’

from tissue culture onto one of four composts

BOX 7.6. How to carry out a one-way parametric ANOVA with equal

replicates

Step 1. First confirm that the data may be analysed using a parametric

ANOVA including using the Fmax test (BOX 7.5.). The spreadsheet

created for the Fmax test may now be used for the ANOVA.

Step 2. Returning to the spreadsheet, select ‘Tools’ from the toolbar and

then ‘Data Analysis’ from the dropdown menu. In the dialogue box which

opens, select ‘ANOVA: Single Factor’ and click ‘OK’.



Check that the cursor is flashing in the ‘Input Range’ box. First, input the

cell references of the data as before by dragging over the area. Start at cell

A3 and drag across and down to cell D13 (these cells include the sample

labels). Click on the button that indicates that the data are grouped by

columns. Click in the box indicating that ‘labels’ are present ‘in the first

row’. Note that it is useful to use the labels to identify your data. These

labels are used by Excel to identify the output data. The default value for

alpha (p) is 0.05; this can be changed if required, but you will not normally

need to do so.

Step 3. Next, select the output options. To return the output data below

the input data, select ‘Output Range:’ and then click in the box (the cursor

will now flash in the box). Drag over an area where you want the results to

be displayed. Note that you could just select a couple of cells – Excel will

determine the actual size that it requires for the results table. Note too,

that it is essential to click in the box as well as selecting the ‘Output Range’

button. If this is not done the location is entered into the ‘Input Range’ box

and the analysis cannot be completed.

You can choose to have the results entered on to a ‘New Worksheet Ply’,

in which case the results will be given on a fresh sheet, accessed by the tabs

at the bottom of the current sheet. Alternatively a ‘New Workbook’ can be

selected. Click ‘OK’ to obtain the output data.
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Step 4. Note that in the output, first the summary statistics are given and

that the sample labels have been used to name the ‘Groups’. The ANOVA

table then follows giving all the values that would have been worked out

individually by calculator.

As with your calculations by hand, interim values are calculated:

sums of squares (SS), degrees of freedom (df), and mean square (MS, or

variance).

In the table, F is the calculated test statistic (5.755085) and this is

compared with F crit (2.866265), the critical value at p¼ 0.05 at the

appropriate degrees of freedom. Hence the null hypothesis can be rejected.

P-value gives the actual probability of the calculated statistic (0.002535).

Hence the probability is 0.01> p> 0.001, so is significant with a

** rating. Therefore, using Excel gives a more precise value for the

probability of the result.
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