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Specification
	Ref.
	Learning outcomes
	Notes
	Notation
	Exclusions

	STATISTICS: SAMPLING (1)

	Population and sample
	Mp21
	Understand and use the terms population and sample.
	
	
	

	
	p22
	Be able to use samples to make informal inferences about a population, recognising that different samples might lead to different conclusions.
	e.g. using sample mean or variance as an estimate of population mean or variance.

	
	

	Sampling techniques
	p23
	Understand and be able to use the concept of random sampling.
	Simple random sampling. Every sample of the required size has the same probability of being selected.
	


	

	
	p24
	Understand and be able to use a variety of sampling techniques.
	Opportunity sampling, systematic sampling, stratified sampling, quota sampling, cluster sampling, self-selected samples.
Any other techniques will be explained in the question. 
	
	

	
	p25
	Be able to select or evaluate sampling techniques in the context of solving a statistical problem.
	Includes recognising possible sources of bias and being aware of the practicalities of implementation.
	
	

	[bookmark: _GoBack]Population and sample

	Population in statistics means all the individuals we are interested in for a particular investigation e.g. all cod in an area of the sea. A population can be infinite e.g. all possible tosses of a particular coin.  A probability distribution can be used to model some characteristic of the population which is of interest e.g. a Normal distribution could be used to model lengths of cod.
A sample is a set of items chosen from a population. When sampling from an infinite population it does not matter whether the sampling is with or without replacement. When taking a sample of individuals, e.g. for a sample survey, it is usual to sample without replacement to avoid getting data from the same individual more than once. 
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DISCLAIMER
This resource was designed using the most up to date information from the specification at the time it was published. Specifications are updated over time, which means there may be contradictions between the resource and the specification, therefore please use the information on the latest specification at all times. If you do notice a discrepancy please contact us on the following email address: resources.feedback@ocr.org.uk
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Thinking Conceptually

General approaches
Prior to working with statistical sampling, it would be beneficial if learners had an informal understanding of the idea of a sample. This can be covered using examples such as simple data collection from the teaching group and there is the opportunity of taking samples from the Large Data Set. While it is obviously not necessary to sample the Large Data Set in order to infer properties of the population, it is a useful pedagogical tool to be able to take repeated samples or different sizes and to compare any inferences with the true values or relationships in the population.
It is important that learners understand that they may come to different conclusions based on the same data if they have made different assumptions, used a different sample, or used a different method of analysis. Taking multiple samples from the same population, which is easy to do using technology and the Large Data Set, allows students to understand sampling variation from first-hand experience.
This part of the statistics content will extend their understanding of the statistical concepts and techniques covered later. Learners’ understanding should be deepened by a hands-on approach.

Common misconceptions or difficulties learners may have
There are a number of misconceptions that learners may hold or develop with statistical sampling, and care should be taken to avoid these becoming ingrained. The main concept that learners struggle to grasp is the utility of the different sampling methods for different contexts and purposes. Time must be spent to ensure that the different sampling methods are reviewed and common misconceptions between the different methods discussed. 
When it comes to evaluating samples, learners often tend to evaluate the samples from a superficial idea such as the size of the sample. Learners must be encouraged to think of the wider picture, for example the sample not being representative due to having only one type of person, or simply through random variation. 
Learners often need help to understand why the experimental results may contradict their predictions.

Difficulties with data collection should also be considered, and how this may impact on the size and type of sampling undertaken.
The difference between deductive and inferential reasoning is commonly not understood. The idea that conclusions from samples are inferential and should therefore be phrased as potentially doubtful is very important, as is the basic concepts of false positive and false negative.


Conceptual links to other areas of the specification
This section links directly to further statistics and statistical testing, in particular hypothesis testing. It is much easier to understand the inferential nature of the conclusion of a hypothesis test if learners can sample multiple times sometimes accepting the alternative hypothesis and sometimes not. The link to probability is worth making explicit, particularly when using expected frequencies to consider the proportion of a sample one would expect to have a particular property and what  ‘expect’ means in this context.
It is strongly suggested that teachers provide many real life examples and that learners spend time using data that they are interested in to emphasise the relevance of this area of mathematics to learners. The use of the Large Data Set as a model population from which to sample is very instructive, partly because sampling can be done multiple times in different ways (or multiple times in the same way) and partly because the population data is there to compare with the inferences made from samples.
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Thinking Contextually

The very nature of this topic allows it to be taught entirely through contextual resources if required. Learners should spend time investigating a variety of these contexts so that they can see the use of sampling. This includes, but should not be limited to, the Large Data Set.
Sampling is useful in many different fields for example:
· Economics and finance - to investigate the average household income in a particular town/area
· Market research - estimating the market for a new type of car, for example electric cars
· Engineering - failure rate for engineering components.
Learners will be more successful if they can see how the concepts can be used outside of the classroom. If scenarios are chosen that are meaningful to the learners it will help to maintain their interest and motivation. This will also help learners to focus on the mathematics and lead to independent thinking and greater retention of the skills.



Resources

	Title
	Organisation
	Description
	Ref

	Large Data Set (LDS_1) H630 2018, H640 2018&2019
	OCR
	Students could investigate the variation in values calculated from different samples from the pre-release LDS to be used in the AS/A Level 2018 and A Level 2019
	p21, p22, p23, p24 and p25

	Large Data Set (LDS_2) H630 2019, H640 2020
	OCR
	Students could investigate the variation in values calculated from different samples from the pre-release LDS to be used in the AS Level 2019 and A Level 2020
	p21, p22, p23, p24 and p25

	Large Data Set (LDS_3) H630 2020, H640 2021
	OCR
	Students could investigate the variation in values calculated from different samples from the pre-release LDS to be used in the AS Level 2021 and A Level 2021
	p21, p22, p23, p24 and p25

	Data Collection
	MEI
	A commentary of the underlying mathematics, a sample resource, a use of technology, links with other topics, common errors, opportunities for proof and questions to promote mathematical thinking.
	p21, p22, p23, p24 and p25

	LDS – Investigating bicycle use in England and Wales (repeated sampling)
	OCR
	Learners will investigate how increasing the size of a sample impacts the sampling error. Initially they will use the LDS to randomly select a small number of local authorities. They will calculate the percentage of workers who travel by bike. Learners will compare their percentage with peers with a similar size sample. Learners will then take samples of increasing size, comparing the sample mean with the population mean. 
This activity covers all aspects of Statistical Sampling.
	p21, p22, p23, p24 and p25

	Level 3 Data analysis (1)
	Nuffield Foundation
	Link to 6 sets of activities. 
The Anthropometric data activity can be adapted to focus on sampling and comparing different samples with the full data set. Webpage includes a set of teacher notes, student sheets and data. It is useful to read through and identify whether the whole lesson or just parts of it are useful for the teaching group.
	p21, p22, p23, p24 and p25

	Data Sets
	MEI
	A collection of data sets that teachers can use with their learners. Information is given about the data and an indication is given of statistical techniques that may be useful when working with the data set.
	p21, p22, p23, p24 and p25

	Data Collection
	CIMT
	A section of a textbook that covers this area of the syllabus. This has many useful examples and data that learners can use to perform their own samples on. There are many textbooks available, this is a concise chapter that could be used for independent learning or flipped learning. 
	p21, p22, p23, p24 and p25

	Statistical Terms-Understanding the Basics
	Meester Edwards
	A short video explaining the key terms for statistical sampling in simple language. This could be used as a starter or plenary to introduce or reiterate these terms.
	p21 and p24

	Counting Fish
	Nrich
	Using sampling and repeated sampling to estimate the population of fish in a lake. This allows for a basic reasoning challenge as well as the concept of the confidence in the estimate of a population. This could be used as a small group activity to lead on to a discussion of the sampling method used and the reliability of this.
	p22 

	Sampling Hexagons
	MSV
	This is an open ended rich task. It is a short task that can be used anywhere within a lesson, and gets learners to calculate and compare sample means.
	p22 

	Chapter 3: Using Random Samples of Real Data
	STEM Learning
	This resource offers teachers some ideas to allow students to use samples of real data in their data handling and statistics lessons.
Access to a computer and a spreadsheet is required.
	p22 

	Level 3 Data analysis (2)
	Nuffield Foundation
	Link to 6 sets of activities. 
The Parking permits activity involves students will learning about collecting data by stratified sampling and designing a questionnaire. Webpage includes a set of teacher notes, student sheets and slides for the lesson. It is useful to read through and identify whether the whole lesson or just parts of it are useful for the teaching group.
	p22, p23 and p24

	And the survey says
	CPALMS
	A lesson plan designed around sampling and surveys. There are a number of different resources that allow learners to collect simple data and relate it to the population data and then make inferences from this. There are a number of worksheets, and not all will be relevant for our teaching group. There is also a short multiple choice test that could be useful as a quick summary.
	p23 and p24

	Sampling
	CIMT
	An idea for a sampling investigation to compare the sample mean of different size sample means from population data. This resource suggests using heights of the students within the class , but the task could be adapted to work with any appropriate data set, including different columns from the Large Data Set.
	p23, p24 and p25

	Collecting data
	STEM Learning
	A general introductory statistics resource containing nine instant maths ideas exploring what makes a good questionnaire, tasks requiring students to make their own questionnaire, experiments for students to perform in order to collect data, and tasks looking at the subtleties of sampling and grouping data. Includes a fact sheet explaining different methods of sampling.
	p23, p24 and p25

	Matching sampling techniques to situations
	TES
	This introductory activity requires students to read descriptions of many different sampling methods and then decide which of the sampling methods are most suitable for each of the given situations. This resource is free to download, but a login is required.
	p25
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OCR Resources: the small print
OCR’s resources are provided to support the delivery of OCR qualifications, but in no way constitute an endorsed teaching method that is required by the Board, and the decision to use them lies with the individual teacher. Whilst every effort is made to ensure the accuracy of the content, OCR cannot be held responsible for any errors or omissions within these resources. 
© OCR 2017 - This resource may be freely copied and distributed, as long as the OCR logo and this message remain intact and OCR is acknowledged as the originator of this work.
OCR acknowledges the use of the following content: n/a
Please get in touch if you want to discuss the accessibility of resources we offer to support delivery of our qualifications: resources.feedback@ocr.org.uk
We’d like to know your view on the resources we produce. By clicking on ‘Like’ or ‘Dislike’ you can help us to ensure that our resources work for you. When the email template pops up please add additional comments if you wish and then just click ‘Send’. Thank you.
Whether you already offer OCR qualifications, are new to OCR, or are considering switching from your current provider/awarding organisation, you can request more information by completing the Expression of Interest form which can be found here: www.ocr.org.uk/expression-of-interest
Looking for a resource? There is now a quick and easy search tool to help find free resources for your qualification: 
www.ocr.org.uk/i-want-to/find-resources/
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