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Bar Charts and Histograms

Bar charts and histograms are commonly used to represent data since they allow quick
assimilation and immediate comparison of information.

Normally the bars are vertical, but may sometimes be horizontal.

Bar Charts

Used with categorical data.
E.g. 200 students might be asked to indicate their favourite subject at school out of Maths,
English and Science.
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Key point

e Categories are usually on the horizontal axis.

e The bars should be separated from each other by a gap (not always adhered to).

e Number of people (frequency) is on the vertical axis — this could be presented as a
percentage rather than the actual number of people.

Histograms

Looks like a bar chart with the bars together.

The difference is that the data collected is either discrete or continuous data. This means that
the categories of data are related to each other along a continuum.

E.g. 100 hundred students were studied to see how many would develop to be level 4 or
above at English between the years of 1999-2002.
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Some bar charts will be composite, i.e. show more than one set of data.

E.g. Look at the following chart and decide if the statements are true or false.
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a) Pupil S had the lowest total mark for all three tests.
b) Pupil V had the highest total mark in Topic 1.
c) None of the pupils scored 200 or more marks.

What percentage of the pupils scored 50 or less on Topic 1?

Make sure you

read the title of the chart
consider the total number in the population represented
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Line Graphs

A line graph is a way of visually representing related data where individual
items of data are plotted and joined by a line. They are useful for presenting
data over time to compare changes to a variable over a set period. Joining up
the points gives an instant picture of past trends (increases or decreases) and
can be used to extrapolate those trends to make predictions for the future.

o The variable represented is continuous; i.e. it is something that can be
measured.

o You will be expected to be able to read graphs for specific
measurements and trends.

o A graphis set within 2 axes: x and y. The vertical one is the y-axis and
the horizontal one is the x-axis.

The axes will not always start measuring from 0. If they don't this is called the
suppression of zero, This will affect the appearance of the line(s) on the graph
making them steeper than they would be if the scale started at 0 and occupied
the same space as the scale would be smaller.

Make sure you:

e Read the title of the graph to check what it represents.
e Check where the axes start.

e Check which units are being used on each axis.

e Check the scale on each axis.

Example 1.
Teachers considered a chart of national results for pupils achieving Level 4

and above in end of Key Stage 2 tests.

e Indicate all the true
- R e 69 69 statements:
32 6 .
o £ G O R .
5w e \ﬂ’é -;.‘3‘6-5- L —4— Science ! The percentage of
5% . Ll - -Endish | pupils achieving Level 4
53 ] s TR —+ Mathemalics| o above in English
(5] - & .
e 4y, increased year on year.
& 40 .
1909 o000 o001 o0 OIn eac_h of t_he four years, science was
- the subject with the highest percentage
of pupils achieving Level 4 and above.
"1 The highest mean percentage, across
all three subjects, was achieved in 2002.
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Pie Charts
A pie chart is a way of illustrating information by using a circle as the whole
and sections of the circle to represent parts of the whole.

o A pie chart provides the proportions of the data at a glance.
o They are useful for representing categorical data (e.g. colour of hair).

Always work out the total/whole.

Remember a proportion is always part of the whole.

l.e. If the whole represented in a pie chart is 250 pupils (either explained in
the question or worked out by adding up the separate sections of the pie) and
the part of the pie you are interested in consists of 25 pupils, you can write it
as a proportion (always write it as a fraction first).

1) As a fraction: Part/Whole = 25/250 = 1/10

2) As a decimal: 25 + 250 = 0.1

3) As a percentage: 25 + 250 x 100 = 10%

N.B Sometimes the pie chart sections may be indicated by degrees rather
than number of people/cost, etc. All you need to remember is that in this case
the whole is 360, as there are 360 degrees in a circle. You can then work out
your answer in the same way.

Make sure you:

e Read the title of the chart so that you know what it represents.

e Know what the whole pie represents in terms of numbers, especially when
comparing pie charts. (l.e. do not directly compare sizes of sections)

Example 2.
The head of careers supplied the following chart showing the destination of

Year 13 leavers.

Indicate which one of the

B Higher following is true:
48 education
B Gap year 1 3/7 went to higher education
82
O Further 1 1in 13 took a gap year
education
(1 2/7 went on to further
38 O Employment education
14
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The table below showes the mean GCSE points scores for 8 pupils in an A Level chemistry

class.

Mean GCSE
Pupil points score
F 6.6
G 7.8
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The conversion graph shows predicted A Level grades for chemistry from the mean GCSE

points scores.
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[11/3 of pupils in
the group were
predicted to
achieve grade C
and above.

[ the mode of the predicted
grades for the group of pupils
is grade D.

In order to inform discussions, teachers considered LEA trends for pupils achieving at Level 4 in

end-of Key Stage 2 tests.
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Indicate all true statements:

1 a higher percentage of pupils achieved at Level 4 in science than in
mathematics and in English in each year 1999-2002.

I the percentage of pupils achieving at Level 4 in English increased by more
than 15 percentage points during the period 1999-2002.
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I pupils showed an improvement in achievement each year in 2 out of 3
subjects.

3.
A teacher created a pie chart to show the team how the departmental budget
for stationery and reprographics had been spent. The total budget was £480.

Stationery

£29 )
b Black & white

printing
B Black & white
photocopying
B Colour printing

£31
£30

£29

£58 B Colour photocopying

B Laminating

B Binding

What proportion was spent on laminating and binding together?
110.06

110.125

110.25

110.31

4.

To develop a reading support strategy, a teacher analysed the reading ages of the
pupils in a primary school.

The pie chart shows the reading ages of 210 pupils at a primary schoal.

Reading age 6 months or more
above actual age

Reading age 1 to 5 months
above actual age

W Feading age same as actual
& age

D Feading age 1 to 5 months
below actual age

m Feading age & months or below
actual age

117

What percentage of the pupils had a reading age below below their actual age? Give
Your answer correct to the nearest whole number,
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5.

For afood technology project, a teacher used pie charts showing pupils' eating
preferences before and after a school's healthy eating initiative.

Proportion of eating preferences Proportion of eating preferences . Pizza
hefore the healthy eating initiative after the healthy eating initiative
Number surveyed: 270 Number surveyed: 288 L
Chips
407_.
N 1200 L] Burgers
BO° AR
Baked potatn
B FPasta
TOe S
30 Salad

How many more pupils chose pasta after the school's healthy eating initiative than
before?

6.

The chart below shows the grading of lessons in a large primary school following aninspection
inwhich 20 lessons for each year group were graded.

Lessons in a primary school inspection
ipercentage of lessons)

Reception NN
vear 1 I
voor ? NI w pootverygood
Year 5 satisfactory
vear 3 [ECHEN unsatisfactory/poor
vear s I
vear s I

vear & IR

0 10 20 30 40 50 GO 70 80 90 100
percentage of lessons

As part of the school's improvement plan the staff analysed the results of the inspection.

Indicate all the true statements:

™ the Reception Year had 2 fewer lessons graded unsatisfactongpoor than Year 2

™ inYear 3, 7 lessons were graded as goodivery good

™ the ratio of goodivery good unsatisfactongpoor inYear 6 was 51
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To set targets for the following year, the mathematics department analysed the
percentage of mathematics GICSE grades A" - C achieved by pupils in the school,
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Indicate all the true statements:

[T the mean percentage of GCSE grades A* - C forthe last 5 years was 51%

[T the percentage of GCSE grades A* - Cincreased sach year from 1995 to 2002
r the percentage of mathematics GCSE grades A* - C more than doubled from 1985

to 2002
8.
A science class of 30 pupils was given twio tests. Test 1 was given at the start of
the term and Test 2 at the end of the term.
As part of a review of pupil progress, a teacher prepared a bar chart showing pupil
achievemeant in the two tests.
14
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Range of marks out of 100
Indicate all the true statements:
the number of pupils achieving 81+ marks increased by 50% from
Test 1to Test 2
™ more than 80% of pupils achieved more than 40 marks in Test 2
™ 143 of pupils achieved fewer than 41 marks in Test 1
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9.
The chart below shows the GCE AMAS Level mean points score per pupil at a school.

2558
E
=
o
& 250
f=1
et
(=]
h
w 245
1=
=]
o
E 240D
a
=
<
< 235
w
L8]
o
23.0
19499 2000 2001 2002
Year

Assuming the trend from 2000 to 2002 continues at the same rate, a projected mean
points score for 2003 can be calculated.

The school has set an achievement target of 5% abowve this value.

YWyhat is the school's target mean points score per pupil? Give your answer correct
to one decimal place.

Answers
. Statements 1&3 were true
. Statements 1&2 were true
.0.125
. 29%
. 18 more pupils
. Only statement 2 was true
. Statements 1 & 3 were true
. Statements 2 and 3 were true
. 27.1 points
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