	


Introduction

The weights in kg of 60 participants in each of 6 Olympic sports have been recorded and are displayed as Bar Charts (or Histograms with constant width), Cumulative Frequency Diagrams and Box and Whisker Diagrams.  A frequency table is shown below.
	
	60-65
	65-70
	70-75
	75-80
	80-85
	85-90
	90-95
	95-100
	100-105
	105-110

	Weightlifting
	0
	0
	3
	5
	8
	14
	16
	10
	4
	0

	Shooting
	0
	2
	6
	11
	18
	12
	8
	3
	0
	0

	Track and Field
	0
	0
	5
	9
	10
	12
	10
	9
	5
	0

	Gymnastics
	3
	7
	10
	6
	5
	6
	11
	7
	4
	1

	Synchronized Swimming
	0
	9
	14
	13
	10
	7
	5
	2
	0
	0

	Boxing
	4
	6
	6
	8
	6
	7
	6
	7
	6
	4


The students work in groups of 3 or 4 and are given an envelope containing 6 Bar charts, 6 Cumulative Frequency Diagrams and 6 Box and Whisker Diagrams.  The diagrams need to be grouped into the 6 sports.  Some of the diagrams are blank though and need to be filled in by looking at the others.  Whilst the class is working on this task, the teacher should circulate and ask the students to explain their methods.

When the cards have been grouped and the blanks have been filled in the class is brought together and the 6 sports are revealed.  The groups are now given some time to decide which group of cards belongs with which sport and to prepare to justify their answers.  The teacher then asks each of the groups to explain and justify one of their choices.  Other students can comment if they disagree.
Next some cards with statements on are given to a runner from each group at the front of the class and the groups get 2 minutes per statement to try to place it with the correct graph.
As a plenary, some questions about the graphs are displayed and students are asked to write answers together with explanations. 
	Lesson Plan

	Objectives
	· Draw and interpret cumulative frequency tables and diagrams and box plots for grouped data; find the median, quartiles, percentiles and interquartile range.
· Compare distributions and make inferences, using the shapes of the distributions and measures of average and spread, including median and quartiles.

	Key Vocabulary
	Data , grouped data , frequency, interpret , median , modal group , range, box and whisker diagram, cumulative frequency, interquartile range, quartiles, distribution, bar chart, class interval, skewed, bimodal, gradient, lower bound, upper bound, 

	Resources
	Sets of 18 cards showing graphs. Missing cards from sets.  Sets of statements.  Notebook file of lesson, rough paper.

	Main Activity – Olympic Weights

	            15 mins

15 mins

5 mins

5 mins
5 mins

10 mins

5 mins
	 The students, working in groups of 3 are given an envelope containing 6 Bar charts, 6 Cumulative Frequency Diagrams and 6 Box and Whisker Diagrams together with rough paper.  They are told that the diagrams represent groups of competitors from 6 different sports.  3 of the diagrams are blank though and need to be filled in by looking at the others 
Whilst the class is working on this task, the teacher should circulate and ask the students to explain their methods.

When the cards have been grouped and the blanks have been filled in the class is brought together and the correct groupings are shown on the whiteboard.  The groups should ensure they have the correct groups.  How do you know these graphs belong together?  Look at minimum/maximum on each.  Compare medians on cum freq and box & whisker.  Why is this cum freq graph steep here? Corresponds to high frequencies.  How did you fill in the missing Cum Freq graph?  Recap plotting of totals at ends of intervals.  How did you fill in the missing bar charts?  Reverse of above.  What about the Stem & Leaf?  Lines across from median and quartile values.

Give out correct missing graphs for them to check.

Now explain that the 6 sports are Weightlifting, Shooting, Track and Field, Gymnastics, Synchronized Swimming and Boxing.  Give out cards and ask groups to discuss which graph set belongs to which sport.
Ask for reasons of which sport may be which.

Now each group is given a set of statements which they have to place with a sport.  They should ensure they have agreement with these.

Take solutions from students with justification.



	Extension
	In the first 2 sections, quick finishers should be asked to write statements comparing pairs of graphs.  Later on there are harder statements to challenge the quicker groups.

	Plenary

	
	Groups should use words from the vocabulary to write sentences comparing pairs of sports from the 6.
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	Half of the competitors in this sport weighed over 90kg.
	The lightest competitor weighed 61kg.

	The Interquartile Range is 14kg.
	This data is skewed towards the heavier weights.

	The Upper Quartile is 96.5kg.
	12 competitors weighed more than 95kg.

	25% of the competitors weigh less than 78kg.
	17 competitors weighed between 80kg and 90 kg.

	The heaviest 25% are much more spread-out than the lightest 25%.
	8 competitors weighed more than 92kg.

	The modal group is 80kg to 85 kg.
	11 competitors weighed less than 82kg.

	This data is bi-modal.
	20% of the competitors scored under 71kg.

	The distribution of this data is symmetrical.
	26 competitors weighed between 86kg and 93kg.
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