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Population and Sampling
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• Population – Whole set of items that we are 
concerned with.

• Sample – Selection of observations taken from a 
subset of the population which is used to infer 
information about the population as a whole.

• Census – Observation of every member of a 
population.

• Bias – A cause for the results of a sample to be unrepresentative of the 
population.



Population and Sampling

Statistics: Data Presentation & Sampling

There are different advantages and disadvantages of a census and a sample.

Advantages Disadvantages

Sample

Census

• Quick and easy.

• Less data to process.

• Accurate result.

• No bias.

• Result may be 
inaccurate/biased if sample is 
not large enough.

• Time consuming and expensive.

• Cannot be used when process 
destroys item.



Exemplar Exam Question

1) A biscuit factory produces 1,000,000 biscuits a day. The 
factory employs quality assurance testers who test the 
biscuits by eating them to ensure that they are good enough 
to sell. For a single day in the factory:

(i) State the population for the quality assurance test.
(ii) State how many biscuits would have to be tasted if a 
census was taken for the quality assurance test.
(iii) Suggest, with reasons, if it is sensible to for the quality 
assurance testers to use a census rather than a sample.
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2 simple statements and a 
short explanation

Question testing 
definitions

Think about the logistics of 
this

[1 Mark]

[1 Mark]

[2 Marks]



Exemplar Exam Question Answer
(i) State population

The population are the 1,000,000 biscuits produced in the 
factory that day.

[1 Mark]
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(ii) State number of biscuits in census

A census is an observation of the entire sample, so there would 
be 1,000,000 biscuits tasted.

[1 Mark]
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Exemplar Exam Question Answer



(iii) Analyse logistics of taste test

The quality assurance test requires the biscuit to be eaten

[1 Mark]

So performing a census would involve all the biscuits produced 
that day being eaten by the testers

Which defeats the purpose of making sure they’re good enough 
to sell
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Would also be a bad idea because of the time it would take to test 
every single biscuit. 

Therefore it is more sensible to take a sample than to use a 
census.

[1 Mark]

Exemplar Exam Question Answer



Random Sampling Techniques
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• Simple Random Sampling – Sampling where every item has an equal 
chance of being selected.

In random sampling techniques, each member of the population has an equal 
chance of being selected.

+ Free of bias.

+ Easy and cheap.

- Selection is time-consuming for large populations.



Random Sampling Techniques
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• Stratified Sampling – Sampling where the population is divided into mutually 
exclusive strata and a random sample is taken from each.

 

+ Reflects population structure.

+ Gives proportional representation of groups.

- Population is not always clearly classified into distinct groups.



Non-Random Sampling Techniques
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In non-random sampling, members of the population are chosen by a 
researcher. This is often quicker and simpler than random sampling techniques.

• Quota Sampling – Sampling where the researcher selects a sample that 
reflects the characteristics of the entire population.

+ No sampling frame required.

+ Can select to represent different groups.

- Can introduce bias.

- Sample must be selected (costly and inaccurate).

- Non-responses not recorded as such.



Non-Random Sampling Techniques
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• Opportunity Sampling – Sampling where the sample is taken from people 
who are available at the time of the study and fit its criteria.

+ Easy and cheap to conduct.

- Unlikely to provide a representative sample.

- Depends on researcher, time, location.



Exemplar Exam Question
1) The UK manufacturer “Broom to Breathe” are looking to get opinions from 

potential customers on a new product range. They are considering multiple 
ways of finding this information. For each of the following methods, determine 
what kind of sample is being taken and suggest a reason for or against using 
the method.

(i) Asking attendees at a housekeeping convention.

(ii) Randomly selecting 100 people with interest in brooms.

(iii) Breaking down their customer base by age range and choosing sample 
groups from each.
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What is the population? Remember info about each 
sample method

Question on definitions
Identify key aspects and 
compare to population

3 marks across 3 parts, 
not much detail needed

[1 Mark]

[1 Mark]

[1 Mark]



(i) Identify type of sample
Many potential customers would be at the convention.
So going here for the survey would be Opportunity Sampling .

Suggest positives or negatives of method
+ Quick and cheap to do.
 

[1 Mark]
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Exemplar Exam Question Answer



(ii) Identify type of sample
100 random people are being chosen from population.
So this method is Simple Random Sampling .

Suggest positives or negatives of method
+ Easy to do with no bias.
 

[1 Mark]
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Exemplar Exam Question Answer



(iii) Identify type of sample
Groups are being broken down and selected from.
So this method is Stratified Random Sampling .

Suggest positives or negatives of method
+ Population will be clearly broken down and proportionally 
represented. 

[1 Mark]
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Exemplar Exam Question Answer
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Specification Reference
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Measures of Central Tendency

• Mode – The most common value or class.

A measure of central tendency describes the centre of a group of data.

• Median – The middle value or class when the data is put in order from highest to 
          lowest.
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Measures of Central Tendency

 

 

• Mean – The average value or class obtained by summing the values and 
dividing by the number of values.
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Exemplar Exam Question

•  

4 marks in total – one value 
is going to be harder to find 
than others

Testing knowledge of 
definitions. Can’t just use 
calculator.

No decimals. 3 different 
values. Already in order

Calculations for 
ungrouped data.
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Exemplar Exam Question Answer

 

9 data values total

 

[1 Mark]
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Exemplar Exam Question Answer

Use information about mode to deduce another value

Mode of data is 6

 

[1 Mark]

Therefore the value 6 must appear more than any other value
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Exemplar Exam Question Answer

Use information about mean to deduce final value
 

 

[1 Mark]

 

 

  

[1 Mark]
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Measures of Variation
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Measures of Variation
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Measures of Variation
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Exemplar Exam Question

•  

4 mark question, 2 steps each for 
calculations and conclusionNeed to analyse and interpret 

results

Need to find midpoints to 
work with ranged data

Working with grouped data
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Exemplar Exam Question

21

25

15

22

17
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Exemplar Exam Question Answer

Results are given in data ranges 21

25

15

22

17

Calculate midpoints of ranges

So we need to calculate the midpoint of 
each range for variance calculations 

 

 

 

 

 [1 Mark]
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Input new table to calculator and 
calculate

21

25

15

22

17

Calculate variance

 

[1 Mark]
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Exemplar Exam Question Answer



The variance for using two 6-sided dice is much lower than for using 
the 12-sided die

Interpret data and write conclusion

 

This means that the values from throwing a 12-sided die are fairly  
evenly spread , while throwing two 6-sided dice will more often give  
values close to the mean value

Therefore, the two 6-sided dice do not  make a good substitute, since 
the values need to be more evenly spread

[2 Marks]
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Exemplar Exam Question Answer



Correlation
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Outliers
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• We may want to remove an outlier as it may 
not be a valid result and would lead to 
inaccurate conclusions.

• If the outlier is a true value, removing it would 
give false conclusions.

An outlier is an extreme value that does not fit with 
the rest of the data.

• Removing anomalies is called cleaning the data.

 

 



Outliers
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• A value can be considered an outlier if it is more than:  

OR less than:  

• A value may also be considered an outlier if it lies outside the range:

 

There is no single method to calculate which values in data are outliers.

AQA/OCR:

 

Edexcel:

The equation to use will be 
specified in an exam!



Exemplar Exam Question

•  
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2 mark question, 1 for 
finding mean and s.d., other 
for testing value

What measures do we need 
for this?

How much lower does it 
have to be for positive 
result?

Need to input these to 
calculator



Exemplar Exam Question
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Alloy Melting Point Alloy Melting Point

A F

B G

C H

D I

E



Exemplar Exam Question Answer
Input data to calculate mean and standard Deviation

[1 Mark]

1
2
3
4
5
6
7
8
9
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So melting point of metal I is not  an outlier in terms of given 
standard deviation test

Exemplar Exam Question Answer

 

 

 

[1 Mark]

Using results for mean and standard 
deviation
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Cumulative Frequency Graphs
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Cumulative frequency graphs plot upper class boundary and cumulative frequency.

• Cumulative frequency is the sum of 
frequency from all previous classes.

 

   

 

 

 

 
  

 

 

 

 



Cumulative Frequency Graphs
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Exemplar Exam Question

•  

2 mark question, fairly 
simple calculation

This way of recording data 
results in a cumulative 
frequency graph

Use graph to find useful 
information

Check units and rounding
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Exemplar Exam Question Answer

 

 

[1 Mark]
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Exemplar Exam Question Answer

So Inter Quartile Range is

[1 Mark]
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Histograms
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Histograms are used to show grouped continuous data with unequal class 
intervals.

 

• In a histogram the area of each 
bar is proportional to the 
frequency in each class.

• There are no gaps between the 
bars.

 

 



Histograms
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Data can be used to predict the outcome of a random selection from a group.

• The ratio of the areas of each 
bar can be used to calculate 
the probability of a particular 
result of a selection.

 

 

 

• We assume that data is 
evenly distributed within 
each class.

         

 

 

 

 



Exemplar Exam Question

1) A school records the grades achieved by students in a recent exam, 
where the maximum mark is 75, to produce the following histogram. 
The table given shows the grade boundaries for the paper.

A student’s paper is selected at random to evaluate the difficulty of the 
paper. Calculate the probability that the selected student got a B or 
higher in the exam.

[2 marks]

2 marks, 2 steps to 
calculation

May need to calculate 
area of multiple 
sections

Referring between 
data sets

Calculating probabilities 
from histograms
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Calculate total area of histogram

To find total area of the histogram, find area of each section of graph 
and sum.

Exemplar Exam Question Answer
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Exemplar Exam Question Answer

So the total area is

Calculate total area of graph

 

[1 Mark]
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Exemplar Exam Question Answer

Probability of segment on histogram given by

Calculate probability of B or higher

 

[1 Mark]

From reference table, can deduce that a B grade or higher is 
awarded for marks above 45. 
Using area of those segments of histogram and calculated total area

 

 

Grade Boundary
E 0
D 30
C 37
B 45
A 53

Statistics: Data Presentation & Sampling



MINI MOCK PAPER

Mini Mock Paper



Exam Question
•  

Mini Mock Paper

[2 Marks]

[2 Marks]



Exam Question Answer

 

 

1 1
2 2
3 1
4 9
5 3
6 2

Freq
1 0 0
2 1 4
3 2 3
4 3 3
5 4 0
6 5 1

or

Mini Mock Paper



Exam Question Answer

Calculate Mean and Interquartile Range

From calculator:

 

 

 

[1 Mark]

[1 Mark]

Mini Mock Paper



Exam Question Answer

(ii) Predict affect on Mean

Removing low digits will likely raise mean

 

Discuss desired Mean

Want digits to be evenly spread

 

Removing digits raises current low mean towards this value

[1 Mark]

[1 Mark]

Mini Mock Paper



Exam Question

•  

Mini Mock Paper

[3 Marks]

[4 Marks]



•  

Mini Mock Paper

[1 Mark]

Exam Question



Mini Mock Paper
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Mini Mock Paper
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Mini Mock Paper

Exam Question Answer
(i) Recognise information required to complete table

Age ranges can be found by reading off where each segment in the 
histogram begins and ends



Mini Mock Paper

4
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Mini Mock Paper

[1 Mark]



Mini Mock Paper

Exam Question Answer
Recognise information required to complete table
Number of ticket holders in each range is proportional to area of 
segment of histogram

Can deduce constant of proportionality using the fact that the total 
area of the graph represents 500 ticket holders



Mini Mock Paper
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Mini Mock Paper

Exam Question Answer
Recognise information required to complete table
 

So the number of ticket holders is each age range is equal  to the area 
of the respective segment in the histogram

[1 Mark]



Mini Mock Paper

36

144

210

75

35

[1 Mark]



Mini Mock Paper

Exam Question Answer
(ii) Create cumulative frequency table

This can now be used to plot graph [1 Mark]

Cumulative Frequency

36

144

210

75

35
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[1 Mark]



Mini Mock Paper

Exam Question Answer
 

Total number of ticket holders is 500

 

 

 



Mini Mock Paper
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[1 Mark]



Mini Mock Paper

Exam Question Answer

Calculate interquartile range

 

 

 

[1 Mark]



Mini Mock Paper

Exam Question Answer
(iii) Calculate number of people in stratum
 

 

[1 Mark]

 

Calculate number of people in sample

 


