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	Subject:
	Maths - Statistics
	Year
	12
	Ability 
	A Level



	Term / Date(s)
	Half-term 3 (6 weeks)
	Half-term 4 (6 weeks)
	Half- term 5 (5 weeks)
	

	Topic
	Probability
	Statistical Distributions
	Hypothesis Testing
	

	Topic overview

Pupils will learn…

	To apply and understand how a Venn diagram can be used to represent events graphically. To understand how a tree diagram can be use to show the outcomes of two (or more) events happening in succession.
	To understand a probability distribution fully describes the probability of any outcome in the sample space. The model used and explored is the Binomial Distribution. 
	To understand that a hypothesis is a statement made about the value of a population parameter and that a hypothesis can be tested by taking a sample from the population.
	

	Components
	· To be able to calculate probabilities for single events 
· To be able to draw and interpret Venn diagrams
· To understand mutually exclusive and independent events
· To determine whether two events are independent
· To use and understand tree diagrams

	· To be able to understand and use simple discrete probability distributions including the discrete uniform distribution
· To understand the binomial distribution as a model and comment on its appropriateness 
· To be able to calculate individual probabilities for the binomial distribution
· To be able to calculate cumulative probabilities for the binomial distribution
 
	· To be able to understand the language and concept of hypothesis testing
· To be able to understand that a sample is used to make an inference about a population
· To be able to find critical values of a binomial distribution using tables
· To be able to carry out a one-tailed test for the proportion of the binomial distribution and interpret the results
· To be able to carry out a two-tailed test for the proportion of the binomial distribution and interpret the results

	

	What pupils should already know
(prior learning components)

	· Basic probability
· And/or rules
· Sample spaces
· Tree diagrams 
· Venn diagrams

	· Probabilities sum to 1
· Sample spaces
	· Binomial distribution
· Cumulative probabilities 
	

	Transferrable knowledge (skills)
	This unit builds on previous knowledge of measure of probability from GCSE, leading into more advanced calculations and diagrams. The work will be further explored when students are asked to do similar questions involving conditional probability in year 13.
	This unit brings together the different types of discrete distributions. The knowledge from the unit will be used again when students answer questions on approximating the binomial distribution and hypothesis testing.
	Hypothesis testing is a new topic. It does involve knowledge of the binomial distribution, so a good grounding from the previous topic is essential. The students will meet hypothesis testing again in year 13 when studying correlation and in the normal distribution.
	

	Key vocabulary pupil will know and learn
	Venn diagram, mutually exclusive, independent, tree diagram, mathematical modelling, continuous random variable, sample space, exclusive event, complementary event, discrete random variable
	Binomial, probability, discrete distribution, discrete random variable, uniform, cumulative probabilities
	Hypothesis, significance level, one-tailed test, two-tailed test, test statistic, null hypothesis, alternative hypothesis, critical value, critical region, acceptance region, p-value, binomial model, accept, reject, sample, inference
	

	Assessment activities
	Assessed Homework 4
Test 3
	Assessed Homework 5
Test 4
	
	

	Resources available
	Edexcel A Level Mathematics Year 1 Text Exercises:
5A Q1-5
5B Q1-7
5C – Q1,3,4,5,6,8,9
5D

Mixed Exercise 5
Exam Preparation Questions
	Edexcel A Level Mathematics Year 1 Text Exercises:
6A, 6B and 6C
Mixed Exercise 6
Exam Preparation Questions
	Edexcel A Level Mathematics Year 1 Text Exercises:
7A, 7B and 7C
Mixed Exercise 7
Exam Preparation Questions
Review Exercise 1
	

	Notes
	This unit brings together the students knowledge of probability from GCSE and drives it forward looking at Venn diagrams in more detail and the meaning of independence. The unit finishes with tree diagrams which again the students should be familiar with from GCSE. 
	This unit begins with basic uniform distributions and then explores what a probability distribution is for a discrete distribution and how to construct one. It then introduces the binomial distribution outlining the conditions when it can be used. The cumulative probability function for a random variable X is calculated using a function on the calculator which is new to the students, but which will be used in year 13 also. 
	[bookmark: _GoBack]This unit introduces a new topic hypothesis testing and shows the students that in order to carry out a test, you need to form two hypotheses; the null hypothesis and the alternative hypothesis. The students will always assume that the null hypothesis is true unless proven otherwise. This will lead to students finding the critical region and the actual significance level of the test.
	



