Matching Graphical Representations
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Students are provided with cards of box and whisker plots, pie charts and bar graphs, and are asked to match the cards created from the same sets of data.  Working in pairs, students are engaged in a qualitative analysis, unpacking the information contained within each of the graph types and then considering the benefits and uses of that representation.

In analysing multiple representations of the same data, students develop a deeper understanding of statistical measures.

Length Of Task

It is estimated that two 60 minute sessions will be necessary for this task.  The task can be broken up as:

Session 1 – Matching pie charts to bar graphs

Session 2 – Matching box and whisker plots to bar graphs
Materials

For each pair of students you will need:
· Card Set A Bar graphs;

· Cart Set B Pie charts;

· Card Set C Box and whisker plots;
· Card Set D Making your own cards (extension activity for quick finishers).
These cards are all contained in the downloadable instructions link above.

An overhead or data projector can be useful during the introduction for display of graphs.

Key Mathematical Concepts
· Qualitative interpretation of pie charts, bar graphs and box and whisker plots.

· Understanding the specific data contained within the different chart types, and the usefulness of these representations. 

· Recognising connections with data from each of the graphical representations.

Using the Activity

A detailed description of how to use this activity is provided by NCETM, and is included in the above downloadable instructions link above.  An excerpt follows:

Whole Group Introduction (Session 1 – approximately 60 minutes)
Introduce the lesson with the following bar chart using either a projector or the whiteboard.
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This bar chart represents the total scores obtained when a number of people entered a penalty-taking competition. Each person was allowed six penalty kicks, and were awarded one score for every successful penalty in each of their kicks.
· How many people entered the competition?  How can you tell?

· How can you calculate the mean, median and modal number of penalties scored?

· What proportion of the people scored 1 penalty?  What is that as a percentage?

· What proportion scored 3 penalties?  6 penalties?

· Can you think of another type of statistical diagram that can be used to show proportions?

You can use this to introduce the idea of a pie chart. Ask learners to sketch one if they can, then show them how this can be done. Focus attention on the pie chart through careful questioning. For example: 

· [image: image4.emf]Does the pie chart tell you how many people entered the competition?  No? So what does it tell you?

· How can you find the mode and median from the pie chart?

· Can you estimate the percentage that scored six goals?

· If only four people had scored six goals, what would the pie chart have looked like?

· If I halve/double the heights of all the bars in the bar chart, what will happen to the pie chart?

Try to draw out from learners the relative advantages and different uses of bar charts and pie charts e.g. bar charts help you to see the shape of the distribution and give you more data, including the numbers involved. Pie charts help you to see the proportions (or fractions) of the total in each category.
Working in groups (i) 

Hand out Card Set A (Bar charts) and Card Set B (Pie charts) to each pair of learners. Ask learners to match the cards from each set.

As they work on this task, encourage learners to explain how they know that particular cards match. When learners are stuck, ask questions that might help them to develop a strategy. 

· Which bar charts have the smallest range?

· How is the range shown on the pie chart?

· What is the modal score on the bar chart?

· Which pie charts have the same mode?

If some learners complete the matching task quickly, give them copies of card set D 

‘Making your own cards’ and ask them to devise two matching card sets of their own. 
Whole Class Discussion (Session 2 – approx 60 minutes)
Draw the two bar charts shown here on the board. 
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Forty people are asked to taste two types of wine. Each is asked to rate the wine on a scale from 1 to 6. 1 = awful, 6 = fantastic. The graphs show the results of the wine tasting. What can you say about the wines? If you had someone coming to dinner, which wine would you choose? Why? 

Both wines have the same mean score, 3.5. People share a similar view about wine A, but they have a wide spread of views about wine B. There is a statistical diagram that is helpful when making comparisons of spread: the ‘box and whisker’ plot.
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Explain the five data points that are used to construct the box and whisker plot: 

• the least and greatest values (the whiskers); 

• the median (the middle line); 

• the quartiles (the ends of the boxes). 

Explain that box and whisker plots can be drawn vertically or horizontally. 

For wine A, the range is from 2 to 5, the median is 3.5 (20 scores are above and 20 are below this value) and the quartiles are at 3 and 4 (when the 40 scores are placed in order, the 10th score is 3 and the 30th is 4). 

For wine B, the range is from 1 to 6, the median is 4, and the quartiles are at 2 and 5. 

Working in groups (ii) 

Hand out Card Set A (Bar charts) and Card Set C (Box and whisker plots) to each pair of learners. 

Ask learners to work together to match the cards from each set. They should try to do this without doing calculations. 

As learners work on this task, encourage them to take turns at explaining how they know particular cards match. When learners are stuck, ask questions that might help them to look at the overall structure. 

· Can you sort the cards into those that have a large range and those that have a small range?

· Can you sort the cards into those that have a large median and a small median?

· Does the distribution look spread out (the ‘box’ is large), or is it concentrated in a few scores

· (the ‘box’ is small)?

· Does the distribution look symmetrical, or is it skewed?

Reviewing and extending learning 

Show Overhead Transparency 1 (OHT1 in attached instructions) which details a blank frequency distribution, measures of central tendency, range, a pie chart, bar graph and box and whisker plot.  Ask learners questions to review the session. 

For example: 

· Show a frequency table and ask learners to predict what the bar chart, pie chart and/or the box and whisker plot will look like. 

· Show just a pie chart and ask for a suitable bar chart. 

· Show just a box and whisker plot and ask for a suitable bar chart.

... and so on.

In each case approximate answers, with reasons, will be sufficient.

Prerequisite Knowledge
Whilst no specific prerequisite knowledge is assumed in this activity, teachers in the trial considered it would be beneficial if students have some familiarity with each of the three graphical representations, and common statistical terminology (e.g. mean, median, range).
Links to VELS

Key VELS Links

	Dimension
	Standard

	Measurement, Chance & Data (Level 3.75)
	Interpretation of pie charts and histograms.

	Working Mathematically (Level 3.75)
	Knowledge of interpretation of…graphs.

	Measurement, Chance & Data (Level 4.0)
	Present data in appropriate displays (for example, a pie chart for eye colour data and a histogram for grouped data of student heights). They calculate and interpret measures of centrality (mean, median, and mode) and data spread (range).

	Measurement, Chance & Data (Level 5)
	They represent uni-variate data in appropriate graphical forms including dot plots, stem and leaf plots, column graphs, bar charts and histograms. They calculate summary statistics for measures of centre (mean, median, mode) and spread (range, and mean absolute difference), and make simple inferences based on this data.

	Measurement, Chance & Data (Level 5.5)
	Display of data as a box plot including calculation of quartiles and inter-quartile range and the identification of outliers.


Assessment

Students working at VELS Level 5 will demonstrate an ability to relate the data from bar graphs and pie charts, via unpacking the data contained within (e.g. analysing the measures of central tendency, analysing the sample size and proportions in each category etc.).  Students will also be able to extend this understanding to link the box and whisker plots to the pie and bar charts, using statistical analysis of measures such as median and range.
Teacher Advice and Feedback

Teachers in the trial had a varied level of success with this activity.  Two teachers (one grade 5, and one grade 6) considered the lesson had gone as well as they had hoped, and one teacher (grade 6) did not.  Where the lessons went well, teachers reported that most students were engaged, learned some new mathematics, could start without assistance and could see more than one way of doing the task.  In the less successful class, students were on task, but many could not start the activity without assistance.  In this class it was estimated only around half the students learned some new maths.

Teachers in the trial suggested that students should have some understanding of box and whisker plots prior to guiding the discovery of links with other chart types in this activity.  The box and whisker plots may be better suited to the second session in years 7 & 8, as students are expected to interpret and use this type of chart at that level.

Potential Student Difficulties
All teachers reported that students in the trial (grades 5 and 6) had difficulty with box and whisker plots – specifically, the ‘box’ was a difficult concept to grasp at that level.
Student Feedback

The majority of student respondents in a trial group of 24 Grade 6 students identified that the purpose of this activity was to learn ‘how to read graphs’.  Some students also considered fractions and arithmetic were key learning outcomes of this activity.

A significant majority of the students (83%) considered they had learned some maths they previously had not known, and 78% felt challenged.  Approximately half of the students considered they could use this mathematics in other problems.

Source 

Activity and cards © National Centre for Excellence in the Teaching of Mathematics (UK)
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