Junior Certificate Science
Numeracy Resources ~ Graphing
This resource is from the CensusAtSchool project at www.censusatschool.ie
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Introduction

Numeracy involves being able to:
•

Think and communicate quantitatively

•

Make sense of data

•

Have a spatial awareness

•

Understand patterns and sequences

•

Recognise situations where mathematical reasoning can be applied to solve problems

The integration of numeracy into any subject will involve the following:
1. Identifying the numeracy moments in the subject (Maths Eyes)
2. Liaising with numeracy link teacher or maths teacher to identify the common approach
taken to addressing this aspect of numeracy
3. Developing activities to ensure a meaningful learning opportunity for the pupil.

Question: Put on the goggles – Where do pupils meet aspects of numeracy in Junior
Certificate Science?

Examples:
•

Percentages e.g. % of Oxygen in Air, % of Fat in food etc.

•

Decimals e.g. Kilowatt hour calculations

•

Ratio and Proportion e.g. Electrolysis of water, bonding, moment of force

•

Formula e.g. speed, density, work, power

•

Graphing e.g. acceleration, solubility, habitat study

•

Measurement in experimentation
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Graphing*
A useful approach to graphing at Junior Certificate Science could involve linking in with the
data handling cycle as outlined in Project Maths. See Figure 1:

Figure 1: Data Handling Cycle ~ Project Maths

Figure 2 shows the type of data that pupils will handle at some point in Junior Certificate
Science.

Figure 2: Types of Data (Project Maths)

Tables 1 and 2 define the types of data mentioned in Figure 2.

*Adapted from research on integrating mathematics into science by Gráinne Walshe, Dr Jennifer
Johnston and Dr George McClelland at the National Centre for Excellence in Mathematics and Science
Teaching and Learning’
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Categorical data is defined as data where the answers fit into categories:
Table 1: Categorical Data

Definition

Example

Suitable graphical
representation

Nominal
Can be identified by particular
names or categories, and cannot
be organised according to any
natural order
Gender
Hair Colour
Favourite sport
Bar charts, line plots, pie charts

Ordered
Identified by categories which can
be order in some way

Watching TV (never, rarely,
sometimes etc.)
Bar charts, line plots, pie charts

Numeric data is data that represented by real numbers.
Table 2: Numeric Data

Definition

Example
Suitable graphical
representation

Discrete
Data can only have a finite number
of values
Number of peas in a pod
Age in years
Bar Chart, pie chart, stem plot

Continuous
Data can assume an infinite number
of values between any 2 given
values
Height, arm span, foot length
Histogram, stem plot

Figure 3 shows a number of types of graphs that could be used for Junior Certificate Science.

Figure 3: Types of Graphs*
*Adapted from research on integrating mathematics into science by Gráinne Walshe, Dr Jennifer
Johnston and Dr George McClelland at the National Centre for Excellence in Mathematics and Science
Teaching and Learning’
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Drawing a Graph:
1. Use a sharp pencil
2. Use a ruler
3. Choose the right sort of graph that shows the information the best way (see below)
4. Draw two axis (across = horizontal, up = vertical) - try to make the graph as big as
possible
5. Write the numbers / categories on the two axis
(the scale)
6. Label the axis: e.g. miles per hour, number of
pupils, height above sea level
7. Add the units to the axis label. e.g. (mph)
(metres)
8. Plot the data on to the graph
9. Add a title: e.g. ‘A graph to show….’
10. Underline the title

• Scale: Is the scale suitable?
• Axis : Are the intervals equal?
• Label: Are the axes labelled? What are the units of measure?
• Title: What is the purpose of the graph/chart?
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Graphing Activities
Matching Scenarios with a graph: (Nuffield Foundation 2012 ~ Nuffield Free Standing
Mathematics Activity:
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Just what is a Pulse rate?
Pulse rate shows how fast your heart is beating. It is usually given as the number of
beats in one minute. It varies for different people –

What factors do
you think might
affect pulse

What could you
do to increase

rate?

For 7-16 year olds a normal
resting pulse rate is between
75 and 100. It varies
according to your age, level
of fitness and how active you
are being.

1. Here are some pulse rates taken from the CensusAtSchool database. Have a careful look
at the graph. Write a few sentences describing the graph. Is this what you would expect?
Try and explain what you have noticed.

(Extension - The mean of this data is 75.32, the mode 72 and the median 72. Can you
explain why the mean is higher than the other two measures of average?)
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2. Look at the following pulse rates. What do you notice? Can you think why there are
differences between the species?
Type of Animal

Normal Pulse Rate

Horse

32 - 44

Dog

60 - 120

Sheep

70 - 80

7-16 year old

75 - 100

Mouse

450 - 550

Elephant

20 - 30

New born baby

130 - 140

3. Which three activities below would make your pulse rate go up?
Sleeping

Watching TV

Cycling

Running

Reading

Swimming

Explain why your pulse would go up.

4.
a. Find your pulse. Count the number of heartbeats
in 30 seconds. Enter the number in the table
below.
b. Multiply by 2 to get your pulse rate – the number
of beats per minute. Enter this in the table.
c. Multiply by 60 to get the number of heartbeats in
one hour.
d. Complete the rest of the table.
e. The average lifespan for a mouse is 3 years. Using
the data in Q2 work out how many times a
mouse’s heart beats in its lifetime.
f. Repeat for a different animal. What do you
notice?

Time period

Number of
heartbeats

30 seconds
1 minute
1 hour
1 day
1 year
Average lifetime
(80 years)

This resource is from the CensusAtSchool project at www.censusatschool.ie
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Healthy Eating

This resource is from the CensusAtSchool project at www.censusatschool.ie

Calorie intake

Task 1: Can you represent some of the above data on a graph?
Task 2: Use the information shown in this picture to answer the questions below:
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How many calories does Fred use during his day?
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What happens your empty drink can?
(SOURCE: www.censusatschool.ie)
Over 2 days, 4413 secondary school pupils involved in the pilot of CensusAtSchool in the UK
drank 7319 cans of drink.
That is an average of 1.66 cans per pupil.
Using this data, which is for 2 days, can you work out:
1. How many cans would be drunk per pupil
a) each day?
b) each month?

c) each year?

2. For a school of 1000 pupils how many empty cans are produced each year?
3. Using the more detailed information in the table below draw a graph of the numbers of
cans drunk and come to some conclusions.
No. cans
drunk in 2
days

0

1

2

3

4

5

6

7

8

9

10

>10

No. Pupils

1739

838

750

419

259

129

77

40

21

10

28

48

If the cans are aluminium then approx. 60 of them make up 1 kilogram
Aluminium recycling firms pay about 40c for a kilogram.

4. In the pilot of CensusAtSchool how much did the empty cans weigh approximately?
5. How much could have been raised if all of the cans were recycled?
6. For a school of 1000 pupils work out how much they could raise in a school year (40
weeks) if they recycled all of the empty cans produced by their pupils. Assume all the
cans are aluminium and pupils brought into school all the cans drunk in evenings and
weekends.
7. Can you work out similar figures for your school?
You should be able to work out some better assumptions. Perhaps do a survey at break
time or lunchtime to see what happens to the cans. How many are there? Where are the
empty cans put?
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Additional Graphing Exercises:

Using graph 1 answer the following:
a) Name the manipulated variable............................................................
b) Name the dependent variable...............................................................
c) Write a title to illustrate what the graph is showing......................................
......................................................................................................
d) Draw the line of best fit and write what is shows...........................................

Resistance (ohms)

......................................................................................................

Length (cm)
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Using graph 2 answer the following:
a) Name the manipulated variable ..................................................
b) Name the dependent variable ....................................................
c) Write a title to illustrate what the graph is showing ......................................
...........................................................................................................
d) Draw the line of best fit and write what is shows...........................................

Resistance (ohms)

...........................................................................................................

Length (cm)
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Using graph 3 answer the following:

a) Name the independent variable.....................................................
b) Name the dependent variable ........................................................
c) Write a title to illustrate what the graph is showing................................
...........................................................................................................
d) The line of best fit has been drawn – what conclusion can be drawn from its shape?
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Read the following and then answer the questions underneath:

a) Name the two variables used in the experiment
i)
................................................................................................................................
ii)
................................................................................................................................
b) Name the manipulated variable. .......................................................................................
c) What is the dependent variable?........................................................................................
d) What title would you write on the graph?
.............................................................................................................................................
e) Using graph paper draw the graph.
f) What information does the line of best fit give?................................................................
............................................................................................................................................
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Read the following and then answer the questions underneath:

a) Name the two variables used in the experiment
i)
............................................................................
ii)
............................................................................
b) Name the manipulated variable.....................................................................
c) What is the dependent variable? .................................................................
d) What title would you write on the graph
.............................................................................................................................
e) Using graph paper draw the graph
f) What information does the line of best fit give?
.............................................................................................................................
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Study the following graph and answers the questions below:
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