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Pie Charts

A pie chart shows how something isdivided into parts- it isagood way of showing the
proportion (or fraction) of the data that isin each category.

Todraw apie chart:
1. Find the total number of items.

w

Check the angles add up to 360°.

No gk~

chart.

2. Find how many degreesrepresent each item by dividing 360° by thetotal.

Put this value into your calculator’ s memory so that you can recall it when needed.
Calculatetheanglefor each category by multiplying the number of degrees per
item by the number of itemsin the category.

Write atitleto say what information the pie chart gives.
Draw acircle and divideit into sector s using the angles you have found.
Include a key to show what each sector represents or label each sector of the pie

Work through this example:

A shop sellsdifferent sizes of gloves.
Thetable shows the percentage of gloves
sold in ayear that were each size.

Size % of glovessold
Small 14%
Medium 40%
Large 35%
ExtralLarge 11%

Asthe values are percentages, the total must be 100% (but check to make sure).

Each % will berepresented by: | Size % of glovessold Angle (nearest )
360° _ 36 Small 14% 14" 3.6 = 50°
100 Medium 40%
. Large 35%
Thetable showshow tofindthe [ Large 1%
first angle. Total 100%

Use your calculator to check this angle,
then work out the others.

Check that the total angle is 360°
The pie chart is shown here — check
that its angles agree with those you
have found.

Note
Sometimes rounding the anglesleads
to atotal angle of more or less than 360°.

Glovesizessold in a shop

0O Small

B Medium
OLarge

B ExtralLarge

If this happens, adjust the angle of the largest sector so that the total is correct
eg if the total comes to 361°, take 1° away from the largest angle.
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D
i

1 Thetable showsthe number of studentsina

3

T

classwho achieved each grade.

a
b

Usethisdatato

According to your chart which grade had

I thelargest pr

draw apie chart.

oportion of students

il thesmallest proportion?

2 Thetable showstheresults of asurvey
in which people who moved house were
asked to give the main reason.

a Usethisdatato draw apie chart.
b  Describe briefly what your pie chart

shows.

3 Thetable givesthe population of different
regions of theworld in 2001.

a Draw apiechart.

b  Describebriefly what your pie chart shows.

arts

Worksheet

Pie Charts

Grade

Number of students

Distinction

5

Merit

Pass

Fail

8
9
2

Reason

Needed different size of house 19

Personal (eg marriage, divorce) A

To moveto abetter area 9
Job-related reason 12
Other 26

Region Population (millions)
Asa 3721

Africa 813

Europe 726

Latin America 527

North America 317

Oceania 31

4 The table below givesthe population and area of each country in the UK in 2001.

O To

Country Area (000 knt) Population (millions)
England 130.4 49.2
Northern Ireland 13.6 17
Scotland 78.1 51
Wades 20.8 2.9

Usethe area datato draw apie chart.
Use the population datato draw apie chart.
Explain what your charts show.
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Comparative Pie Charts 4’

When you wish to draw pie charts from different quantities of data, the size of the pie
charts should reflect the quantities of datarepresented.

If thefirst pie chart represents atotal of n, items and the second represents atotal of n,
items, then the areas of the pies should be proportional to thesetotals.
Thisgives:
2
Mrzz :& 50 rL: & and r2:r1 &
mhs N n n n

so the radius of the second pie should be \/% timesthe radius of thefirst pie.

Work through this example:
The table gives the number of male and female officersin different ranks of the police
forcein England and Walesin 2002.

Number of Officers

should be 12024 %853 - /45856 = 2.14 times that for female officers.
The angle for each female officer is :’;6?;5 = 0.0158° (to 3sf)

Rank Female Male
Constable 20137 79 351
Sergeant 1953 16 621
Inspector & Higher Ranks 695 8511
Total | 22785 104 483

If pie charts are used to illustrate this data, the radius of the pie chart for male officers

Check this on your calculator then multiply by the number of female officersin each
rank to check the angles given in the table below.

Number of Officers
Rank Female Male
Constable 318°
Sergeant 31°
Inspector & Higher Ranks 11°
Total 360°

Complete the table to give angles for each rank for male officers.

Draw pie chartsto illustrate the data— remember that the radius of the circle
representing the male officers should be 2.14 times that for the female officers.
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comparative Pie Charts S |

Worksheet

1 Thenumber of householdsin Great Britain increased from 18.6 millionin 1971 to
24.4 millionin 2002. Thetable below shows how the percentage of households of
different sizes changed over this period.

Household Size Per centagein 1971 Per centagein 2002
One person 18 29

Two people 32 A

Three people 19 16

Four people 17 14

Five people 8 5

Six or more people 6 2

Draw pie chartsfor 1971 and 2002 and describe the similarities and differences.

2 Thetable below shows the proportion of the male and female population in the UK of
different marital statusin 1971 and 2000. The male population increased from 27.2 to
28.8 million and the femal e population from 28.8 to 30.2 million over this period.

. Per centagein 1971 Per centagein 2000
Marital Status M = M =
Single 24 19 A 26
Married 71 65 M 52
Widowed 4 15 4 13
Divorced 1 1 8 9

2000.

Draw pie chartsfor the males and females for each of 1971 and 2000.
Describethesimilaritiesand differences.

3 Thetable below gives estimates of the air pollutants from different sourcesin the UK in

Sour ce Carbon Monoxide | Sulphur Dioxide Nitrogen Oxides
Road Transport 69% 1% 42%
Industry & Power 14% 90% 36%
Other 17% ) 22%
Total

(thousand tonnes) 4171 1165 1512

a Draw piechartsfor each pollutant.
b  Writeaparagraph describing what your charts show.
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Teacher Notes

Units Foundation Level, Making sense of data
Intermediate Level, Handling and interpreting data
Advanced Level, Using and applying statistics.

Skillsused in this activity:

drawing pie chartsby hand (or in Excel)

Preparation

Students need to know how to use aprotractor to draw angles.

Notes

Students studyingMaking sense of data need only work through thefirst 2 pages.

Pie Charts

Students studying Handling and interpreting data are likely to need to work through all of

thisactivity.

Students studying Using and applying statisticswill probably already know how to draw
simple pie charts. They may only need to work through pages 3to 5.

Anglesfor piecharts

Pagel Page?2
Size Angle (nearest 9) la Grade Angle biil EZ?
Small 14" 36= 50° Distinction 75°
Medium 40" 3.6 =144 M erit 120°
Large 35 3.6=126° Pass 1350
ExtralLarge 11" 3.6 = 40° Fail 3P
Total 360°
22 [Reason Angle 3a Region Angle
Needed different size of house 68° Asa 217°
Personal (eg marriage, divorce) | 123° Africa 48°
To moveto abetter area 32° Europe 43°
Job-related reason 43° Latin America 31°
Other o4° North America 1%°
Oceania 2
4ab -

Country Areaangles Population angles

England 193° 301°

Northern Ireland 20° 10°

Scotland 116° 31°

Wales 31° 18°
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Page 3
Number of Officers
Rank Female Male
Congtable 318° 274°
Sergeant 31° 57°
Inspector & Higher Ranks 11° 29
Total 360° 360°

Ranks of female police officersin England and
Walesin 2002

O Constable
B Ser geant

O I nspector &
Higher Ranks

Ranks of male police officersin England and
Walesin 2002

O Constable
B Ser geant
OlInspector &
Higher Ranks
r,=214r,
i _ _ Photo-copiable
O The Nuffield Foundation 6 é‘f’kﬂ?

.



1

Page 4
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Household Size Anglesfor 1971 Anglesfor 2002
One person 65° 104°
Two people 115° 123° r, =1.15r;
Three people 68° 58°
Four people 61° 50°
Five people 2 18°
Six or more people 220 °
Marital Status Qnglesfor Ii971 ,:\Anglesfor iOOO )= 108,
Sngle 56° 68 X | o ok
Married 256° 2340 195° 187 (\‘jery little
Widowed 140 A 140 4r difference)
Divorced 4° 4° 29° 32
Sour ce Carbon Monoxide | Sulphur Dioxide Nitrogen Oxides
Road Transport 24P 4° 151°
Industry & Power 50° 324° 130°
Other 61° 32° 7P

r, =0.528, r; =0.602r,
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