
Using Statistics to Illuminate Date:  
 
1.  What is meant by the phrase “measure of central tendency”? 

 List 3 measures of central tendency. 

2.  Draw a  normal distribution curve with the following terms:  mean, median, mode, +1 standard deviation, 
 

3.  What does a frequency distribution show? 

4.  Problem #1:  Holly Berry Variation 

A group of students collected holly berries from two Ilex aquifolium trees.  One tree had green leaves and the other 
variegated leaves (leaves that were partly green and partly yellow).   

Hypothesis:  the berries from the tree with variegated leaves will be smaller than the berries from the tree with all- green 
leaves because more surface area would be available for photosynthesis.  The mass of 60 berries from each tree was 
found.   

type of tree mass of 60 berries / g average mass / mg standard deviation 
green leaves 25.62  73 mg 
variegated leaves 23.94  80 mg 

Examine the distribution of berry masses shown in the graph below. 

 

A) What is the difference between the averages of the berry masses? 

B) Are standard deviations greater or smaller than differences in the averages? 

C) Therefore, the difference in the average mass of the berries is (likely / unlikely) to be significant?    
 
5.  An experiment using 0.5g of fresh garlic and crushed garlic root, leaf and bulb from garlic cloves sprouted for 2 days was 
performed.  The garlic was used in a bioassay on lettuce seedlings to see if growth of the lettuce seedlings was inhibited compared to 
a control.  Data recorded was seedling length in mm. 
 
Fresh 
Garlic 

4 5 6 4 3 4 3 5 4 3 

Crushed 
Sprouted 
Root 

4 5 5 5 4 3 3 5 4 3 

Crushed 
Sprouted 
Leaf 

3 4 5 5 5 6 4 5 4 3 

Crushed 
Sprouted 
Bulb 

3 4 5 4 5 4 5 4 4 5 

Control 20 19 17 20 21 22 19 17 16 20 



 

a. Find the mean and standard deviation of each of these sets. 

b.  Discuss the variability of the garlic data . 

c.  Compare the means of each group. 

d.  Calculate a t-test between the fresh garlic and control group.  What is the probability that the difference 

between the groups is due to chance? 

 
 

6.  The level of significance in biology is 5% which means there is a 5% probability that the differences in samples are 
due to chance.  This means that there is a 95% probability that the differences (are / are not) due to real differences. If the 
confidence level is below 95% (more than 5% level of significance) then the there is too great a probability that the 
differences are due to  (the experimental variable / chance) and, therefore the conclusion is not to be trusted.   
 
7.  Another way to use measures of significant difference is to apply a test that can measure whether two sets of 
experimental data are significantly different from each other.  What is the name of this test? 
 
8.  What is meant by a "random sample"?  Why is randomness of a sample important? 
 
9.  Problem #2  Variation in Bank Voles 

Ecologists noticed that bank voles (Clethrionomys glareolus) seemed to grow to a larger size on Raasay, a 
small Scottish island, than on the mainland. 

Hypothesis:  Adult bank voles are larger on Raasay than on mainland Britain.   
Adult voles were caught using small mammal traps on Raasay and on the mainland.  The length of each 
vole was measured.  Calculate the  mean lengths and standard deviation from the data below.  Have 
someone help you use a calculator to determine the standard deviation.  Show only the substitution of 
figures into the formula in your sample calculations. 

Source of voles Lengths of head and body of voles in mm 
Raasay 85   86   88   90   95   96   97  2 @ 98;   99   100  2 @ 101;  3 @ 102;  3 @ 103;  2 @ 104; 
Island 3 @ 105; 3 @ 106;  3 @ 107; 4 @ 108; 5 @ 109;  4 @ 110; 7 @ 111; 7 @ 112; 7 @ 113; 7 @ 114; 

8 @ 115; 3 @ 116;  3 @ 117; 4 @ 118; 5 @ 119;  4 @ 120;  2 @ 121;  2 @ 122;  123  124  125 
mainland 2 @ 80;  2 @ 81;  3 @ 82;  3 @ 83;  3 @ 84;  2 @ 85;  9 @ 86;  10 @ 87;  9 @ 88;  10 @ 89;   
Britain 9 @ 90;  6 @ 91; 6 @ 92; 6 @ 93; 6 @ 94; 7 @ 95;  4 @ 96;  5 @ 97;  4 @ 98;  4 @ 99;  5 @100 

2 @ 101;  102  103  104  105 
Complete the following chart of data processing: 

Vole Population number of voles Mean Length /  Standard Deviation 
Raasay    

Mainland Britain    
 

Attach a piece of metric graph paper to make a frequency distribution graph of the Vole data (Use the graph 
of berries for ideas). 
 

 
A)  What is the difference between the average length of the two Vole populations? 

B)  Are the standard deviations greater or smaller than this difference? 

C)  Does the data support the hypothesis?  Describe. 


