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Teacher’s Guide
Introduction
This teacher’s guide contains a detailed lesson plan to accompany the set of PowerPoint slides and worksheets for each lesson.
The lessons are designed to form a basis for ideas for the teacher and should be adapted to suit the teaching style and preferences of the individual teacher, and the resources and nature of the individual school or Mathematics department.
The material supplied for this unit includes:
7 PowerPoint presentations, each designed to cover one lesson
7 exercise sheets
An end-of-unit test for assessment purposes
Summary
The unit is subdivided into seven lessons (plus an assessment) and is intended to be taught over approximately two to three weeks.  The unit covers aspects of Assessment Points S2, S4 and S5 of the AQA GCSE Mathematics 8300 specification. It is in the linear nature of the specification that this material will be revisited and applied, and more complex and varied problems introduced, in many subsequent units.

Learning Outcomes for the unit
At the end of this Unit all students should be able to:
Understand different types of data
For categorical and numerical data -
Design and use data collection sheets
Construct and interpret pictograms, bar and line graphs
Construct and interpret pie charts 
Construct and interpret composite and dual bar charts
Know which charts to use for which purpose
Choose appropriate groups into which to sort discrete and continuous data
Understand how to use inequalities for grouped continuous data
Understand how to assign data values to a group
Construct and use two-way tables for discrete and grouped data
Calculate and interpret the mean, mode, median and range for discrete data
Interpret and find the median, mean and range from a frequency table of discrete data
From grouped data:
Estimate the mean 
Estimate the range 
Understand why these values are estimates
Find the modal class or group 
Find the interval where the median lies
Use frequency tables and bar charts to: 
calculate and interpret the total frequency
read off frequency values
find greatest and least values
find the mode, mean and range
Identify the mode from a pie chart

At the end of this Unit, students aiming to achieve a Grade 4 or Grade 5 should be able to:
Use measures of mean, median, mode and range to describe and compare populations
Use statistical diagrams to describe and compare populations
Recognise the advantages and disadvantages of different measures of average


Previous Learning
Students should have studied basic Mathematics up to the end of KS3.
Suggested Resources
This AQA GCSE Foundation Student book provides a fresh new approach to traditional textbooks. It is comprehensive in its coverage of the full AQA Maths Foundation specification, but this student book is a resource which can be used either to complement the teaching and learning materials produced by PG Online for this specification or as a stand-alone student book. It comprises 25 sections, each focusing on aspects from one of the strands of the specification. Each section is further divided into six or seven chapters; one chapter representing the learning from approximately one lesson.
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Each chapter provides concise explanations supported by worked examples, concluding 
with a set of graduated questions to apply the learning. To support the Mastery approach, appropriate use of procedural variation and representations is made, with examination-style questions.
Vocabulary
Vocabulary associated with this Unit, such as: qualitative, quantitative, categorical, data, frequency, bar chart, pie chart, continuous, discrete, class intervals, grouped data, mean median mode, range, two-way table
Graded challenge level
To provide appropriate stretch and challenge for students who are aiming for Grades 4 and 5, selected questions and activities are marked as ‘more challenging’ denoted with a silver medal and image of a runner, or ‘most challenging’ denoted with a gold medal and an image of a sprinter. 
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	Most challenging


Assessment
An exercise sheet and an answer sheet are provided for each lesson. This may be wholly or partially completed in the lesson or given as homework. Students will sit an assessment using exam-style questions relevant to the objectives in the unit at the end of the lesson sequence. The assessment will take about one hour to complete. 


Lesson plan
	[bookmark: _Hlk532825956]Lesson 1 Categorical and discrete data

	Learning Objectives:
Understand different types of data
Design and use data collection sheets
Construct and interpret pictograms and bar charts

	Resources:
PowerPoint Guide: L1 Categorical and discrete data
L1 Exercise sheet 1
L1 Exercise sheet 1 Answers

	Prior learning
Students should already:
Understand things that are countable, and things that can be measured
Understand bar charts
Be able to tally data into a pre-determined table

	[bookmark: _Hlk530568130]Prerequisite PG units:
None required

	Common misconceptions or errors:
Mixing discrete and continuous data
Mixing frequency with data type. For example, on a bar chart of favourite sweet type, the one with the highest frequency is ‘5’ rather than ‘Sherbet Lemon’
Forgetting to read the key on a pictogram

	Content and Resources

	Starter
The context of this starter is what kinds of things someone would look out for, in searching for a new computer. There are several things to compare, and students should be asked to think of the different things that might be considered before purchasing. The focus is on  identifying different types of data – considering categorical (also called qualitative) and numerical (also called quantitative).  Students should be familiar with these terms, and what they mean.
Note - For the starter both discrete and continuous numerical data are considered although the remainder of the lesson only deals with categorical and discrete numerical data.
When students are sorting their data into types, encourage them to think about what values they will get when collecting the data.
Some examples are given on the second slide – the students may have thought of some, all, or more of these.
Watch out for students who confuse discrete and continuous data. To help distinguish between discrete and continuous data, encourage students to think about whether a fraction/decimal of a value could exist for the data type. For example, the price, is restricted to two decimal places, so is not continuous.
Categorical data is anything non-numerical which is recorded.  
Students could play a card game sorting types of data to reinforce this learning if required. For example, the data types on the practice slide could be printed off and cut into individual cards for sorting physically.
Main
Types of data
Categories that may be under headings:
Type of computer
	Laptop, desktop, tablet, notebook, convertible …
Review ratings
	5*, 4*, 3*, 2*, 1*
Operating Systems
	Android, Windows, iOS
Numerical and discrete data are
	Price, size of RAM, Size of hard drive (Gb), screen resolution
Numerical and continuous data are
	Mass (or weight) of computer, speed of hard drive, processing speed
The practice slide consolidates understanding of distinguishing between different types of data
Data Collection
When designing a data collection sheet – students may not consider all options required.  Encourage them to complete a couple of imaginary entries (or do in pairs and test each other’s out) to see how the data will look in on their collection sheet. This can lead them to realise what they forgot or mixed up.
Students may shy away from the use of the term frequency and insist on calling it a total. Reinforce repeatedly the correct term – correcting whenever total is used instead of frequency.  Frequency will always be used in an exam context.
The most common type of data collection sheet is a frequency table however other types, such as questionnaires could be discussed
When demonstrating the transferring of Jenny’s raw data onto a frequency table, show how to work through the data in order, crossing out a data point as the tally placed in the table.  Discourage students from scanning for one value and entering these altogether as this often leads to errors, missing one out etc).  Ensure student are familiar with the ‘gate’ method of counting in 5s on the tally.
Displaying Data
Ensure students understand that any type of graph is there to help communicate information about the data – its not just a pretty picture! 
Students will most probably be familiar with the bar chart, pie chart and multiple bar chart. Histograms and line graphs may be new to some.
Histogram is like a bar chart but records continuous data. The area of each bar represents the frequency, and when the bars are equal in width, it is essentially the same as a bar chart. If appropriate, point out that the Histogram does not have gaps between the bars.
Other types of graph the students may have come across but are not represented here are: Horizontal bar charts, lesson bar charts, web plots (radar chart). Students may well have come across charts in other subject areas, that won’t be studied in Maths. If appropriate, they can also be discussed here.
Pictograms
Most students will have met pictograms before, so the focus here should be on accuracy and attention to detail.  Ensure that students use and display the key for the pictogram.  
When considering the example of the cupcakes – highlight the key (or sometimes called a legend).  Discuss how many cakes were sold on Monday (30) and consider other days’ sales.  Ask questions such as ‘how many more were sold on x day than y day’. Discuss the total number of cupcakes sold in the week (249) and emphasise that this is the total frequency.  
Discuss how you would represent say one cupcake, leading to a discussion about the problem of having a picture which represents too many items (difficult to split the picture into recognisable fractions). Ask how easy it is to represent a single cupcake using this pictogram.
Advantages of using a pictogram:
· It’s pretty to look at (essential for sales and advertising)
· Easy to interpret for small amounts of data.
· Convenient to use on categorical data.
Disadvantages:
· There is no scale, so you physically must count the pictures.
· It takes longer to interpret for large amounts of data.
· It is not convenient for large amounts of data.
Answers for the practice slide ‘Pictograms’:
11 students like purple
Red is the most popular favourite colour
20 students like Blue. 6 students like Brown. There are 14 more students who like Blue than who like Brown.
Image for Black is:
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Bar Charts
Most students will have met bar charts before, so it is important that they focus on constructing them with accuracy and attention to detail. They will miss out key points.  
Before taking the students through the ‘key points’ ask students to identify some themselves (in pairs, perhaps) and share with the group. 
Key things to remember when drawing bar charts:
· Use an accurate scale on the y axis
· The scale must be linear (equally spaced)
· The height of each bar represents the frequency
· There should be equal gaps between the bars
· Each bar should be labelled with the thing it represents
· Label both axes
Horizontal bar charts
Each small square is 3 units. The lines should be labelled 12, 24, 36, 48 and 60
The frequency table is completed so that Car = 60, Bike = 20, Bus =6
Bar charts: Practice
Answers:
· Red =5, White = 1 and so 4 more like red than white
· Green and Red both have a frequency of 5. Black and white both have a frequency of one
· Amy is wrong. 10 like purple, but green and yellow totals nine (5 + 4).
· There are 1 + 6 + 3 + 10 + 5 + 7 + 5 + 1 + 4 = 42 in the class
Common errors
For additional practice students could construct a bar chart with one deliberate error and then swap with a partner and spot the error. The practice slides act as a discussion point which students can tackle in pairs or as a class.
Errors identified:
· The axes need labels
· The gaps between the bars are not equal
· The bar for Fish does not go to 4
· The scale on the horizontal axis is not linear. It should be 2, 4, 6, 8 and 10
· Therefore, the bar for ‘dog’ is incorrect
· The bar g=for Dog is thinner than the others
Plenary
This will test the students’ ability to design a data collection sheet, collect data and display it.  It is a good idea to get students to test out their data collection sheet before they use it – as often they realise quite quickly that they are not asking the right questions or haven’t phrased them correctly.  Students like to use their own data and so this should be an engaging activity for them to undertake.
This could be set as a homework task instead.
Exercise Sheet
Use Exercise sheet 1 to practise the skills from this topic either as a homework activity or within class.
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