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Introduction

This guide to maths for scientists outline s the contentthat  students will have covered in
their maths lessons throughout KS3 and KS4. You can use this guide to help you
understand how different areas are approached in maths, and therefor e support your
teaching of mathematical content in science lessons.

The content is split into distinct mathematical concepts. Each chapter takes you through
the terminology used in that area, as well as examples taken from Pearson maths
textbooks to show  you the methods students should be familiar with when solving
mathematical problems.
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1. Statistical graphs, charts and tables: data, bar
charts, frequency tables and diagrams, pie charts,
histograms

1.1 Data

Demand

All students learn the difference betwe en discrete and continuous data in KS3. They also
come across categorical data.

Terminology

0 Data s either qualitative (descriptive) or quantitative (numerical) discrete or
continuous data. Inconsistency _ : In science discrete data may be called
discontinuou s data.

0 Discrete data can only take certain values, e.g. whole numbers or shoe sizes.
Continuous data is measured, e.g. mass, length, time, and can take any value.

0 Categorical data is where there is no numerical value, but data can still be sorted into
gro ups, e.g. eye colour.

1.2 Bar charts

Demand
All students learn to draw and interpret bar charts for discrete and continuous data in
KS3.
Lower ability maths students (KS3 and KS4) may need help with interpreting scales on
axes given in e.g. thousands (i. e. 2.2 thousand = 2200) or millions (i,e. 6.3 million 7
6 300 000) .
Approach
0 Can show qualitative or quantitative discrete or continuous data.
0 One axis is wuswually | abelled 6Number of €é6 or Frequ
0 Frequency is usually shown on the vertical axis (but c an be on the horizontal axis
with the bars in the chart shown horizontally).
0 Bars are of equal width.
0 For discrete or qualitative data there are gaps between the bars. Inconsistency
Sometimes in science there will not be gaps between bars when presenting discrete
or categorical data.
0 A bar -line graph, for discrete or qualitative data, uses lines instead of bars. It can be
used to save time drawing the bars.
0 For continuous data there are no gaps between the bars.
0 In questions on interpreting proportions fro m bar charts ask for a fraction or
percentage not o6the proportion of students6. For ex
the eye col our of students ask 6What fraction or pe
eyes?
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Horizontal bar chart for qualitative data
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Bar -line chart 1 for discrete data only

301
251
201
151
107

Number of girls

L

Year 9 girls’ shoe sizes

Q0 ={m—
Y

() = fe—
D ——
ol
™
~ -

Size

© Pearson Education Ltd 2017



Guide to Maths for Scient

1.3 Frequency table

Demand

All students learn to draw and interpret frequency tables for dis

in KS3.

Approach

each data group.

ists

The groups must not overlap.

groups. If you need

equal width

Frequency table, ungrouped discrete data

Frequency table, grouped discrete data

h as

t.c A0,

0 Data can also be grouped. For discrete data use groups such as 0
For continuous data use groups suc

crete and continuous data

0 Atable of data that shows the number of items, or frequency of each data value or

15,6710, etc.
1 020.0

0 In maths, students learn that it is best to group numerical data into a max of 6
students to group data differently, tell them how many groups of
should be used

Frequency table, grouped continuou

Shoe size Frequency
3 3
4 5
5 7
6 10
7 10
8 6
9 1
Science mark 07 10 11720 | 21730 | 31740 | 41750
Frequency 4 13 17 19 7
s data.
Distance ( d metres) Frequency
10 <20 2
20 @d<30 6
30 d<40 15
40 d<50 20
50 <60 4
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1.4 Frequency diagram

Demand

All students learn to draw and interpret bar charts for discrete and continuous data in

KS3.

Lower ability maths students (KS3 and KS4) may need help

axes given in e.g. thousands (i.e. 2.2 thousand = 2200) or millions.

Inconsistency

In KS3 mat hs, t

O« O«

he

name

with interpreting scales on

O0Frequency

Can be used to show discrete or continuous data.

These two bar charts could also be called frequency diagrams:
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1.5 Comparative bar chart

Demand
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1.6 Compound bar chart

Demand

All students learn to draw and interpret compound bar charts in KS3.

Approach
0 Combines different sets of data in one bar.
0 Needs a key to show what each colour section represents.
0 In questions on interpreting proportions in compound bar charts, ask for the fraction
or percentage of chemistry students getting A*, not
School exam results, 2012
A Key
90 . A*
80 1
701 A
> 4
g 60 B
g 50+
g 40-
=
L 30 -
201
10 -
O 1 1 T T )
Chemistry Design & Biology Religious
technology studies
Subject

1.7 Histog ram

Demand

In maths, students do not meet histograms until KS4, although the bar charts they draw
in KS3 for grouped continuous data could also be called histograms.

Histograms with unequal width bars/groups, where frequency density is plotted on the
vert ical axis, are only covered in Higher GCSE Maths, not Foundation.

Approach
0 Can be drawn for grouped continuous data where groups/bars are of equal width.
0 No gaps between the bars.
0 If groups/bars are of unequal width, the vertical axis is labelled frequenc y density,
which is calculated as
<o o meagen el 200 ARRIDOT OD
AOAN OAAT oU——=———
COlI OBAOE
1 The area of the bar is proportional to the number of items it represents ( frequency).
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Histogr am with equal width bars/groups
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Drawing a histogram

From Pearson GCSE Mathematics Higher:

In a histogram the area of the bar represents the frequency. The height of each bar is the

frequency density.

. frequency
Frequency density =

class width

Example 4

The lengths of 48

Length, x (mm)
wormes are recorded

15<x=20

20<<x =30

30<x=40140<x=60

in this table. Ao U

6

14

26

2

Draw a histogram to display this data.

Length of worms

A

(O]

=

>

Q

=

S L
5 14

L

.

6+5=12 14+10=14,26+10=2.6, 2+20=0.1

Work out the frequency
density for each class

Label the y-axis ‘Frequency density’.

The height of each bar is the
frequency density for each class.

Draw the bars with no gaps between them.

Length (mm)

10 20 30 40 50 60

1.8 Pie charts

Demand

In KS3 all students should learn how to construct a simple pie chart.

Lower ability students will prob ably struggle with working out the angles as they will not
have learned how to calculate percentages or fractions that are not nice round numbers.

All students draw and interpret pie charts in GCSE Maths.

© Pearson Education Ltd 2017
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Approach

Drawing a pie chart
Taken from Pearson G CSE Maths Foundation:

In questions asking students to interpret a pie chart, ask for the fraction or percentage of
games that are lost or won , not o6t he @ gam@sahatiare lostd won

Terminology

0 A pie chartis a circle divided into sectors .NBia O0slice6 of a pie is a se
segment.

0

The angle of each sector is proportional to the number of items in that category

0 Shows proportions of a set of data, e.g. fraction or percentage of waste recycled
0 May need a key.
0 In questions asking stude  nts to interpret a pie chart, ask for the fraction or

percentage who | earn French, not O6the proportiond w
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