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Teacher Delivery Guide Statistics: 2.03 Probability

	OCR
Ref.

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

	2.03 Probability

	2.03a



	Mutually exclusive and independent events
	a) Understand and be able to use mutually exclusive and independent events when calculating probabilities.

Includes understanding and being able to use the notation:




, , , .

Includes linking their knowledge of probability to probability distributions. 
	
	MM1

	2.03b
2.03c

	Probability
	b) Be able to use appropriate diagrams to assist in the calculation of probabilities.

Includes tree diagrams, sample space diagrams, Venn diagrams.
	c) Understand and be able to use conditional probability, including the use of tree diagrams, Venn diagrams and two-way tables.

Includes understanding and being able to use the notations:



, , .

Includes understanding and being able to use the formulae:

,

.

	MM1
MM2

	2.03d




	Probability (continued)
	
	d) Understand the concept of conditional probability, and calculate it from first principles in given contexts.

Includes understanding and being able to use the conditional probability formula

.


[Use of this formula to find  from  is excluded.]
	

	2.03e
	Modelling with probability
	
	e) Be able to model with probability, including critiquing assumptions made and the likely effect of more realistic assumptions.

	MM3
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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 probability, it would be beneficial if learners had a firm understanding of fractions and decimals. Learners will have been introduced to probability early in their mathematical studies and the GCSE (9 – 1) Mathematics section OCR 11 covers probability. 
It is useful to begin with a modelling approach to probability as this ensures that learners think more about solving the problem rather than simply finding the answers. This can be covered using examples such as throwing two coins, or dice or investigating simple games. 
Probability allows for a combination of real life approaches as well as more abstract mathematical and statistical reasoning. Learners’ understanding should be deepened by a hands-on approach through experiments and simulations.
Common misconceptions or difficulties learners may have
Probability is the study and measurement of uncertainty.
There are a number of misconceptions that learners may hold, or develop regarding probability and care should be taken to avoid these becoming ingrained in learners.
Learners’ basic understanding of probability must ensure that they are aware that probability is about events that may happen in the future based on information known or collected.
One common misconception is to think that every situation with two possible outcomes is a "50-50" situation.
Probability isn't effective in predicting short-term behaviour. It is effective when predicting long-term behaviour.
The sum of probabilities for all outcomes is equal to one and this often needs to be reiterated to learners throughout their learning of this topic.
A basic misconception that learners have stems from their lack of knowledge of independent and dependent events for example “if you and your husband (wife) are considering having a third child and you already have had two happy and healthy sons, are you more or less likely to have a daughter the next time?”. 
Learners often confuse independence and mutually exclusive events; this needs to be explored to ensure the difference is clear. 


Conceptual links to other areas of the specification 
There is a lot of problem solving involved in probability; learners need to be able to extract the information they need from the questions and data given in order to solve these. 
Learners must have a clear understanding of the basics of probability and be able to understand the difference between theoretical probability and experimental probability; this can be done through experiments in lessons with the concept of relative frequency. 
Teachers should ensure that time is spent on longer questions so that learners have the opportunity to extract the data they need and ignore extraneous information.
The use of the formulae is expected and it aids understanding of the concepts. This topic leads on to further work on probability distributions, both discrete and continuous, and into Hypothesis Testing.
It is strongly suggested that teachers provide as many real life examples as possible 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. 
Probability is contextual and many different areas can be used to enhance learners understanding, these can be as basic as a dice game through to more complex examples such as predicting the weather or extinction rates of different creatures.
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 this 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 10: 	Part (i) is a routine investigation of a probability distribution table for a random variable. Part (ii) looks at the probabilities of two event occurring using the distribution.

2018 H240/02 	Q 12: Part (i) and (ii) are the routine investigation of a probability distribution table for a random variable. Parts (iii) and (iv) use conditional probability for two events using this distribution. Part (v) induces a context for using this technique as a mathematical model and part (vi) compares the outcomes from the distributions to determine which would be the most appropriate models in context.

[bookmark: _GoBack]2018 H240/02 	Q 13: Synoptic question of Binomial expansion with Binomial Probability distribution.
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Resources

	Title
	Organisation
	Description
	Ref

	2.03 Probability
	OCR
	10 Question work sheet with solutions written for section 2.03 of the new specification.
	2.03

	The Derren Brown coin flipping scam
	Nrich
	An excellent example of probability in action; it provides a good discussion of independence. There are two videos associated with this resource::
https://www.youtube.com/watch?v=XzYLHOX50Bc
https://www.youtube.com/watch?v=n1SJ-Tn3bcQ
	2.03a


	Level 3 Hypothesis Testing – Laws of probability
	Nuffield Foundation
	This activity uses the laws of probability to solve problems involving mutually exclusive and independent events. Also uses probability tree diagrams to support the calculation of probabilities. Home page for this section contains teacher guide, powerpoint slides and word documents- http://www.nuffieldfoundation.org/fsmqs/level-3-hypothesis-testing#Probability
	2.03a

	Misconceptions about probability
	Minnesota State University
	Notes and discussion cards focused upon common misconceptions
	2.03a and 2.03b

	The Colin and Phil problem
	MSV
	This is an open ended rich task. It is a simple probability game that leads to some nice results for discussion. 
	2.03a and 2.03b

	Biased  Dice independence 
	MSV
	This is an open ended rich task. A simple problem about independence with an ordinary dice becomes more interesting if we allow the dice to be biased.
	2.03a and 2.03b

	Träddiagram som visar sannolikheten att ta kulor ur påse
	Geogebra
	Nordic resource but diagrams easy to follow for learners with English as their main language. Interactive tree diagram for picking two balls (either with, or without replacement) at random from a bag.
	2.03b

	Probability Challenge
	Mathed Up
	This is a good selection of challenging questions covering all areas of probability. 
	2.03b, 2.03c and 2.03d

	Probability and Tree Diagram
	Geogebra
	Interactive demonstration of tree diagrams and calculations from GCSE level up to Further Maths (Statistics) Bayes’ Theorem
	2.03b, 2.03c and 2.03d

	Tree Diagrams
	OCR
	Resource developed for Core Maths which builds upon GCSE knowledge of probability. Also available is a teachers guide and a student worksheet
	2.03b, 2.03c and 2.03e

	Squash
	Nrich
	A real world problem involving conditional probability. There are many approaches to this and learners may want to work in small groups and then discuss their findings. 
	2.03c

	Random Independence
	MSV
	This is an open ended rich task. Proving or disproving that two events are independent is sometimes a tricky corner. Venn diagrams are often the best way to approach this topic. The result contained in this activity is surprising for a moment or two, before the logic sinks in.
	2.03c

	Conditional Probabilities and Independence
	Geogebra
	Interactive demonstration of the use of Venn Diagrams to determine Independence. 
	2.03c

	2.03 Conditional Probability
	OCR
	10 Question work sheet with solutions written on Conditional Probability subsection of section 2.03 of the new specification.
	2.03c and 2.03d

	Probability: Selecting Balls
	Geogebra
	Interactive demonstration for up to 4 balls removed from a bag
	2.03c and 2.03d

	Who is cheating?
	Nrich
	This problem models the interpretation of statistical testing. It makes use of multilink cubes to demonstrate the testing for athletes. This makes use of the different formulae for probability and could be used as an extension to Bayes’ Theorem.
	2.03e

	Balls in a Box
	MSV
	A probability problem that calls upon tree diagrams and which has a neat solution involving the triangle numbers.
	2.03e

	Game of PIG - Sixes
	Gettysburg College
	A strategy game for two players using dice. A link is provided to a list of references of the many versions of The Game of Pig with some analyses of winning strategies.
	2.03e

	Level 3 Hypothesis Testing - Probability
	Nuffield Foundation
	The student worksheet develops the idea of probability to solve problems in context.. Home page for this section contains teacher guide, powerpoint slides and word documents- http://www.nuffieldfoundation.org/fsmqs/level-3-hypothesis-testing#Probability 
	2.03e
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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 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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