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Using Excel’s Worksheet Functions to study One-way ANOVA 
The effort made in an analysis of variance (ANOVA) that employs just one factor (e.g. 
laboratory or analyst) is one step beyond t-tests in complexity and one step below 
ANOVAs with two or more factors.  This is because a t-test is limited to the comparison 
of two group means  (e.g. Laboratory A and Laboratory B), whilst ANOVAs are 
designed to assess the differences between three or more group means.  ANOVAs can 
also accommodate more than just one factor in the same analysis, so we could 
simultaneously study the joint effects of Factor A and Factor B as well.  
Excel is a better choice when we are studying what makes a type of analysis tick, and 
when we want a look inside the analysis to see what happens on the way from the raw 
data to the probability estimate. 
This article shows how the Excel functions can be easily applied in one-way (or one-
factor) ANOVA. 
For example, five food laboratories took part in an inter-laboratory study on the analysis 
of crude protein (%m/m) in flour by a AOAC standard method.  Homogeneous samples 
of flour were sent to these laboratories and each laboratory was instructed to carry out 4 
replicates. The results collated are summarized in a table below. 

Laboratory A B C D E 
 11.8 12.2 12.7 11.8 12.1 
 12.4 12.7 11.9 11.0 12.8 
 11.2 12.4 11.7 11.5 13.2 
 12.2 13.2 12.5 11.1 12.3 

  
The mean value of each Laboratory (group) is calculated by using Excel function  
“=AVERAGE( )” and the sum of the squared deviations (commonly termed as sum of 
squares) within each Laboratory (group) are calculated by using Excel’s DEVSQ( ) 
function.  
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This DEVSQ( ) function subtracts the mean of the arguments from each value, squares 
the result, and totals the squares, i.e.,  = ∑( − ̅) , where i is the ith  test result of 
jth Laboratory. The Sum of Squares Within is just the total of the sum of squares within 
for each group, i.e., = ∑ . 
Similarly we also use the DEVSQ( ) function to calculate the ANOVA’s sum of squares 
based on differences between Laboratories (groups), and then calculate Sum of 
Squares Between by using equation = ∑( ̅ − ̿) x n where n is the number of 
replicates done by each laboratory.  The reason is that the difference between the 
group mean and the grand mean is taken n repeats for each group, once for each 
observation.  
Hence, the ANOVA results performed by these calculations are presented below: 

Laboratory A B C D E 
 11.8 12.2 12.7 11.8 12.1 
 12.4 12.7 11.9 11.0 12.8 
 11.2 12.4 11.7 11.5 13.2 
 12.2 13.2 12.5 11.1 12.3 
      Mean 11.9 12.6 12.2 11.4 12.6 

Sum of Squares, SS 0.840 0.567 0.680 0.410 0.740 
      
 SS df MS F p 

Between Labs 4.528 4 1.132 5.245 0.008 
Within Labs 3.238 15 0.216     

           
Total 7.766 19       

 
The degrees of freedom between is the number of Laboratories minus 1, whilst the 
degrees of freedom within is the total observations (20 data) less the degrees of 
freedom between, less 1.   Each Mean Square (MS) is a sum of squares divided by its 
respective degrees of freedom. And, the F-ratio is the ratio of the MS Between and MS 
Within.  Finally, we get the probability of observing an F-ratio at least this large with the 
formula “=F.DIST.RT(5.245,4,15)” for  = 0.05 level.  
In fact, if we were to use the Data Analysis add-in package to check on one-way 
ANOVA, we would get exactly the same results, as shown below: 
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 Anova: Single Factor       
       SUMMARY       Groups Count Sum Average Variance   Lab A 4 47.6 11.9 0.28   Lab B 4 50.5 12.625 0.189167   Lab C 4 48.8 12.2 0.226667   Lab D 4 45.4 11.35 0.136667   Lab E 4 50.4 12.6 0.246667   
       
       ANOVA       Source of Variation SS df MS F P-value F crit 
Between Groups 4.528 4 1.132 5.245 0.008 3.056 
Within Groups 3.238 15 0.216    
       Total 7.766 19         

 
 
 

 


