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Teacher Delivery Guide Statistics: 2.04 Statistical Distributions

	OCR
Ref.
	Subject Content
	Stage 1 learners should…
	Stage 2 learners additionally should…
	DfE Ref.

	2.04 Statistical Distributions                                                                                                                        

	2.04a








2.04b
2.04d

2.04c


	Discrete probability distributions
	a) Understand and be able to use simple, finite, discrete probability distributions, defined in the form of a table or a formula such as: 


 for .

[Calculation of mean and variance of discrete random variables is excluded.]

b) Understand and be able to use the binomial distribution as a model. 

c) Be able to calculate probabilities using the binomial distribution, using appropriate calculator functions.



Includes understanding and being able to use the formula  and the notation.

Learners should understand the conditions for a random variable to have a binomial distribution, be able to identify which of the modelling conditions (assumptions) is/are relevant to a given scenario and be able to explain them in context. They should understand the distinction between conditions and assumptions
	










d) Know and be able to use the formulae  and  when choosing a particular normal model to use as an approximation to a binomial model.
	MN1
MN2
MN3

	2.04e






2.04f









2.04g








	The normal distribution
	 
























	e) Understand and be able to use the normal distribution as a model.


Includes understanding and being able to use the notation.

f) Be able to find probabilities using the normal distribution, using appropriate calculator functions.



This includes finding , for a given normal variable, when  is known.



Learners should understand the standard normal distribution, , and the transformation . 

g) Understand links to histograms, mean and standard deviation.

Learners should know and be able to use the facts that in a normal distribution,

1. about two-thirds of values lie in the range , 

2. about 95% of values lie in the range ,

3. almost all values lie in the range and

4. the points of inflection in a normal curve occur at .

[The equation of the normal curve is excluded.]
	MN2

	2.04h

	Selecting an appropriate distribution
	
	h) Be able to select an appropriate probability distribution for a context, with appropriate reasoning, including recognising when the binomial or normal model may not be appropriate.


Includes understanding that a given binomial distribution with largecan be approximated by a normal distribution.

[Questions explicitly requiring calculations using the normal approximation to the binomial distribution are excluded.]

	MN2
MN3
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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 on statistical distributions, it would be beneficial if learners had a firm understanding of the rules of probability (building upon GCSE and the content from section 2.03) and should have experience of creating basic probability distributions from known probability situations e.g. throwing two coins to prove the rules in a known context. This should be a core component of the initial approach. Learners should be able to use Venn diagrams, tree diagrams and table of outcomes to solve probability problems (2.03b and 2.03c).
Knowledge of statistical measures and their interpretation and the ability to calculate these, including the variance and standard deviation of a data set would also be beneficial to the understanding of the statistical distributions and their applications (2.02f and 2.02g). 
Learners would also benefit from having a good understanding of the binomial expansion and its uses (1.04a).
There should be discussion of the differences between discrete and continuous data and distributions to ensure that learners can distinguish between these distributions. 
Common misconceptions or difficulties learners may have
There are a number of misconceptions that learners may hold, or develop regarding statistical distributions and care should be taken to avoid these becoming ingrained in learners.
When considering the normal distribution learners may become confused with the upper and lower limits of the z-scores; some believe that the scores always vary between -3 and +3 and others that there is no restriction on the scores. These possibilities should be discussed with the use of the standard normal curve for illustration as well as a comparison with another experimental finite distribution to demonstrate that these are never exactly normal. 
Some learners lack the ability to use and relate the properties of these distributions when making a decision about whether the experimental distribution matches a particular distribution type. It is important to ensure that these different properties are revised and clarified for all learners. 
Teachers could use a selection of different questions to assess the learners reasoning to give them the opportunity to express their conjectures; they can then use experiments and simulation to model the different situations and ensure a full understanding.
Conceptual links to other areas of the specification
There is a lot of problem solving involved when using statistical distributions and learners need to be able to extract the information they need from the wording of the questions and from the data provided in order to attempt solutions. 
Teachers should ensure that time is spent on the properties of the different distributions so that learners have the opportunity to work with them and distinguish clearly between them. 
The use of the formulae and ICT is expected and it aids understanding of the concepts and how they are applied in a range of different contexts. Statistical graph drawing technology helps learners visualise situations as well as allowing an increased number of examples to be investigated without lengthy periods taken up with hand drawing graphs (with the associated risk of inaccuracies and mistakes in the drawing process). 
This topic leads on to statistical hypothesis testing (section 2.05).
It is strongly suggested that teachers provide as many real life uses and applications of statistical distributions from other topic areas to emphasise the relevance of this area of mathematics to learners.

Thinking Contextually

Learners need to see the relevance of their learning to real life events; they often struggle to understand the concepts in mathematics unless they can see the relevance. 
The very nature of statistical distributions is contextual and many different areas can be used to enhance learners understanding. These can be as basic as collection of data through experiments in the classroom that they can then interpret, through to more complex examples that can be simulated using ICT. These could be examples for world population data or sporting statistics for predictions to interpret the world around us. 
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 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.

Past paper examples

2018 H230/01 	Q 11:	This question uses a binomial distribution in a modelling context.

2018 H240/02 	Q  8: Routine set of calculations using Normal distribution.
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Resources

	Title
	Organisation
	Description
	Ref

	Discrete Random Variables
	PhysicsAndMathsTutor
	A selection of past exam questions based on Discrete random variables. 
	2.04a

	Using Binomial Probabilities
	DfES
	This is a lesson plan from the Standards unit. It involves whole class discussion to develop understanding and then some group work matching events and probabilities for a given Binomial situation. 
	2.04b and  2.04c

	Binomial Distribution Revision Quiz
	TES
	A quiz that can be used at the end of a series of lessons on the Binomial distribution. This can be used by splitting the group into teams to work on the questions set randomly. 
	2.04b, 2.04c and 2.04d

	Binomial Distribution
	Geogebra
	Interactive binomial distribution. Sliders used to vary n and p and also x, where the value of P(X=x) is calculated.
	2.04c

	The Binomial Mean and Variance
	MSV
	This website has many different rich statistical tasks; the one here is MSV 40: The Binomial Mean and Variance. This is a rich task that can be used anywhere within a lesson, it helps learners to develop a proof for the mean and variance using an example. 
	2.04d

	Normal approximation of binomial distribution
	Geogebra
	Interactive graph showing binomial distribution with the option of overlay the normal approximation curve
	2.04d

	Picturing the Normal world
	CPALMS
	This is an introductory lesson plan on normally distributed data. Students will collect their own height data and view the data distribution for their class.
	2.04e

	Normal Distribution
	In Thinking
	Set of questions on Normal Distribution. There are 2 questions labelled as Non Calculator: learners could be directed to treat these as exam style questions with the bold statement “In this question you must show detailed reasoning” as used in H230H240 papers. Also links to a set of notes related to the IB course.
	2.04e and 2.04f

	The coffee problem
	MSV
	This website has many different rich statistical tasks; the one discussed here is MSV 18: The coffee problem. This is a rich task that can be used anywhere within a lesson, and allows learners to develop their thinking. Problem leads to three simultaneous equations.
	2.04e,  2.04f and 2.04g

	Normal Distribution powerpoint
	TES
	A nice powerpoint covering the content of this topic area with some examples to support learners understanding. This resource does refer to normal distribution tables which will not now be provided; learners will use the statistical functionality on their calculator in the examination. This resource should be edited to insert your own textbook reference of questions.  
	2.04e, 2.04f and 2.04g

	Into the Normal Distribution
	Nrich
	This is a nice task that can be completed as a whole class activity or individually. This is based around understanding the probability density function for the normal distribution. 
	2.04e, 2.04f and 2.04g

	Modelling Normal Distribution
	Geogebra
	Interactive resource to model a data set with the normal curve.
	2.04g

	Normal Approximation to Binomial 
	Exam Solutions
	A video demonstrating the conditions under which the normal approximation to the binomial occurs. This could be used as a plenary session or for independent learning. 
	2.04h

	Binomial vs Normal Probability Comparison
	Geogebra
	Interactive comparison of Binomial vs Normal. Sliders used to change sample size, mean and the limits of region of interest (and the inequality symbols).
	2.04h
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[bookmark: _GoBack]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 2020 - 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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