MAKING
MATHS
CONNECTIONS
Second Edition

USING REAL-WORLD APPLICATIONS WITH MIDDLE YEARS STUDENTS

HOPE MARTIN

Contents
Preface
About the Author
Alignment With Standards

v
ix
x

Mathematics Content Standards by State or Territory

xii

1. Our Earth: Natural Disasters
Introduction
Earthquakes
Volcanoes
Cyclones
Tornadoes
Additional Reading
Internet websites

1
3
5
14
19
25
30
31

2. Physics, Formulas and Maths
Introduction
Sports Balls and Density
Swings of the Pendulum
Roller-Coasters: How Fast Are We Falling?
Additional Reading
Internet websites

35
37
39
43
48
54
55

3. Our Body Systems, Forensics and Maths
Introduction
Our Remarkable Heart
The Sum of the Parts: How Long Is Your Digestive System?
Find Your Body’s Ratios
Forensics and the Human Skeleton
Fingerprints: A Unique Classification
Additional Reading

57
59
61
67
72
76
81
88

4. Quilts, Tessellations and Three-Dimensional Geometry
Introduction
The Geometry of Quilts
The Hawaiian Quilt Square
Semi-Regular Tessellations: Designs and Angles

91
93
95
102
104

Platonic Solids: Designs in Three Dimensions
Additional Reading
Internet websites

109
115
117

5. The Stock Market Project
Introduction
How to Read a Stock Listing and Deciding on a Stock
First Week to Buy Stock
Week-to-Week Stock Market
Sell Week
Buying More Stock
Our Final Sell Week
Additional Reading
Internet websites

119
121
124
133
137
139
142
145
147
147

6. Maths and Literature
Introduction
Looking for Maths in Poetry: Capture–Recapture:
How Many Beans?
Looking for Maths in Poetry: Flavours of Ice-Cream
Looking for Maths in Poetry: Overdue Book Fines
Travelling to Lilliput: How Little Were the Lilliputians?
A Million Is a Very Big Number: Spending $1,000,000
A Million Is a Very Big Number: How Big a Box
Do We Need for 1,000,000 Dollar Coins?
A Million Is a Very Big Number: A Million Stars
Additional Reading
Internet websites

149
151

Resource A: Alternatives to Traditional Assessment

185

Resource B: Design Your Own Lessons

188

Bibliography

194

153
157
161
163
168
173
178
182
182

© 2008 Hawker Brownlow Education CO6327

Preface
Mathematical things—numbers, statistics, fractals, cyberspace, dimensions,
polyhedra, tessellations—have a pervasive way of creeping into our everyday
experiences until the objects seem to become household terms. How does this
happen? Through comments made by newscasters, statespeople, artists, writers, philosophers, scientists, musicians, architects, people in all areas of life.
Why? Because mathematical things help to measure, describe, predict, and
quantify so many facets of our lives. Be it things that deal with our bodily
functions, our economics, our environment, politics—almost anything you
can name will some way have mathematics connected to it. Name ten things
you use or do in a day and see how many of these have something mathematical linked to them.
—Theoni Pappas, The Music of Reason

T

he investigations in Making Maths Connections, Second Edition, have been
designed to introduce students from Years 5 to 8 to the usefulness
and importance of mathematics in their real lives and how they use maths
every day. This revised edition is divided into six chapters where connections
are made between mathematics and science, humanities, literature and art.
These chapters are: “Our Earth: Natural Disasters”, “Physics, Formulas and
Maths”, “Our Body Systems, Forensics and Maths”, “Quilts, Tessellations
and Three-Dimensional Geometry”, “The Stock Market Project” and “Maths
and Literature”. The chapters are not organised by mathematics scope and
sequence but rather by topics, and are designed to teach important middle
years maths skills and concepts through real-world applications—showing
students that school maths and real maths are not mutually exclusive. Why is
this approach so important?
I once asked a group of Year 7 students, “Do you think that your answer
makes sense?” Without blinking an eye, one of the students answered, “Maths
hasn’t made sense since Year 5! We just memorise how to get the answers and
you know, the way to get the right answer doesn’t always make sense!” How
could my students believe that “maths made no sense”? And, more importantly,
how could I make mathematics a sense-making experience for them?
Research shows that children do not enter school believing mathematics
to be irrelevant to their everyday lives. Children actually begin learning mathematics well before they enter school. Many of their experiences require them
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to use mathematics in a “real-world” setting. They share equally, count their
toys, judge who has the most or the least, and “calculate” how many more marbles they need to get to a particular number. These children do not perceive
mathematics as an isolated subject with rules and procedures, but as a useful
and efficient way to quantify and understand their world.
However, when students enter a classroom where the primary focus is
the memorisation of arithmetic facts, where there is a preoccupation with
learning rote and low-level computational skills, children may lose their belief
that mathematics “makes sense”. They become passive recipients of isolated
rules rather than active participants in connected learning. Mathematics is no
longer a tool to help them problem-solve. “School maths” and “real maths”
become disconnected; students’ curiosity and interest decline. How can we
maintain the students’ belief that mathematics is important—a vital and
meaningful tool that we use to help us interpret and quantify our modern
world? They need to see the relationship between what they are learning and
their lives outside the mathematics classroom.
One current theory of mathematics education, Realistic Mathematics
Education (RME), maintains that mathematics is a human activity and must be
connected to reality (Freudenthal, 1991). This teaching and learning theory of
mathematics education, introduced in the Netherlands at the Freudenthal
Institute (Zulkardi & Nieveen, 2001), has five components: (1) using a realworld context as a starting point for learning; (2) using visual models to bridge
the gap between abstract and applied mathematics; (3) having students develop
their own problem-solving strategies for “doing” mathematics; (4) making
mathematical communication an integral part of the lesson; and (5) connecting mathematics to other disciplines and to meaningful real-world problems.
School mathematics becomes connected to real mathematics when students
understand how it opens doors to future careers. When teachers emphasise
mathematical connections, they help students see mathematics as an integrated whole rather than as a set of isolated and disconnected skills and procedures that are to be learned by rote memorisation. It is through mathematical
applications that students perceive the usefulness of mathematics and appreciate the need to study and understand mathematical skills and concepts.
The chart on page x illustrates how each activity can be aligned with the
mathematics curriculum. The ten standards can be divided into two groups:
the Content Standards and the Process Standards. The five Content
Standards—Number and Operation, Algebra, Geometry, Measurement, and
Data Analysis and Probability—clearly describe the content that students
should learn. The five Process Standards—Problem Solving, Reasoning and
Proof, Communication, Connections, and Representation—illustrate what
students should be doing to acquire and use the content knowledge.

© 2008 Hawker Brownlow Education CO6327

PREFACE

The activities and projects in Making Maths Connections concentrate on
mathematical applications and making mathematical connections. The
“Connection” Standard, one of the Process Standards, states that
Instructional programs . . . should enable students to—
• recognise and use connections among mathematical ideas;
• understand how mathematical ideas interconnect and build on one
another to produce a coherent whole;
• recognise and apply mathematics in contexts outside of mathematics.
—NCTM, 2000 (p. 64)

How Is the Book Organised?
The activities in Making Maths Connections were designed for use in mathematics class, Years 5 to 8. Each of the chapters is organised in the following manner:
I. The Venn Diagram visually describes the interrelationship between curricular areas. These diagrams are included to help middle years instructional
teams work together to plan integrated units and to help mathematics teachers
relate the activities to real-world applications. Following the Venn diagrams is
a brief introduction of the chapter with descriptions of each of the activities.
II. Teacher’s Planning Information: There are several pages of planning
information for each activity. These pages contain the following:
1. Mathematical Connections: Principal mathematical skills and concepts
are listed. These mathematically rich problems make connections to a
variety of Content and Process Standards and therefore correlate to
more than one maths skill.
2. Other Curricular Connections: A brief description of the curricular interrelationships of the lesson.
3. Concepts: The mathematical concepts are delineated in terms of student
outcomes. A careful analysis of these concepts will help define the assessment components to develop teacher-designed rubrics.
4. Materials Needed: Before beginning the investigation, carefully examine
the list of required materials and ensure all are provided.
5. Background Information and Procedures: This area has been expanded
in this second edition. Since the activities relate to subject areas other
than mathematics, background information has been supplied to the
mathematics teacher to help explain how the activity connects to other
disciplines. For example, what criteria do scientists use to compare
the intensity or magnitude of natural disasters? The Teacher’s Planning Information for “Our Earth: Natural Disasters” contains historical
© 2008 Hawker Brownlow Education CO6327
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information and tables that describe the scales used to measure
earthquakes, volcanoes, cyclones and tornadoes. Procedures include a
brief outline of the activity—not a detailed, step-by-step analysis of the
lesson. This section contains suggestions for introducing the lesson
through the use of questioning and student discussion. It is important
for students to “buy into” the lesson and be curious about the final
results.
6. Assessment:
(a) Most of the activities have student worksheets that require calculations and problem solving. These can be used as part of the assessment process.
(b) Each activity includes at least one journal question that gives
students the opportunity to communicate mathematically by either
describing the activity in their own words or applying what they
learned to a new problem. Answers have been included for those
journal questions that require computation.
(c) Teacher-designed rubrics can also be used to assess other aspects of
the activity.
7. Selected Answers: When a lesson has a unique answer, it will be found at
the end of the Teacher’s Planning Information for that lesson rather
than at the back of the book (as in the first edition).
III. The Maths Investigation: Following the teacher’s planning pages
are ready-to-use activities. Fourteen of these investigations are new to this
second edition. These include activities related to poetry and other literature,
forensic science and symmetry. In addition, data for all of the activities has been
updated to make them more current. While the investigations are very
different, their purpose is to encourage students to participate in mathematical
applications and they encourage active student involvement. Many times
students work collaboratively to problem-solve solutions.
IV. Additional Readings and Internet Websites: At the end of each chapter
there are suggestions of books that relate to the activities in the entire chapter.
These are books that students might enjoy or the teacher can use
to obtain ideas for additional activities. A brief description of each book is
included. If there are related websites, they are included in this section as well.
These provide additional resources and data for both teacher and student use.
In addition, the Resources section at the back of the book includes material to
help teachers plan their middle years mathematics lessons:
Resource A: “Alternatives to Traditional Assessment” is a discussion of alternatives to traditional assessment strategies. Not all activities can be
assessed as “right” or “wrong”—a more multifaceted assessment is
required.
Resource B: “Design Your Own Lessons” contains suggestions to help with
planning and blank forms to organise your ideas.
© 2008 Hawker Brownlow Education CO6327
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VOLCANOES

Teacher’s Planning Information
Background Information and Procedures
Ask students how they would define a volcano. If they need some
background information, a volcano is a mountain that
Mathematical Connections:
opens downward into a pool of molten rock below
Data collection, ratio and proportion,
the surface of the earth. When pressure builds up,
scale drawing, computation,
eruptions may occur causing lava flows, hot ash flows,
measurement
mudslides, avalanches, tsunamis and earthquakes.
Other Curricular Connections:
Volcanoes have awesome power! When Mount St Helens
Meteorology, Earth science,
erupted in Washington State in the US in 1980, a piece
environmental geology,
of rock the size of a massive skyscraper was blown off
geography, myths and legends,
the top. It had been dormant for over 100 years and
journal writing
when it erupted it took the lives of 58 people and caused
Concepts:
more than $1.2 billion in damage. There are more than
Students will:
500 active volcanoes in the world; more than half of
• Develop a conceptual
these are part of the “Ring of Fire” that encircles the
understanding of the magnitude of
Pacific Ocean. Most of the volcanoes in the United States
the force of volcanoes through
are found in Hawaii, Alaska, California, Oregon and
mathematical activities
Washington, which are all areas that are part of the
• Use measurements of length to
“Ring of Fire”.
compute distance and rate
• Use ratio and proportion to
The Volcanic Explosivity Index (VEI) is used to
design a scale drawing of the
measure the magnitude of volcanic eruptions—it is
world’s volcanoes
based upon the height of the plume and the volume of
• Work collaboratively to
the eruption.
problem-solve rate problems
The mathematics lessons in this unit are divided
into two parts. For the first lesson, “Some Interesting
Materials Needed:
• Rulers and metre rulers
Facts About Volcanoes”, students work in groups of four
• Maps
to solve the problems. The first problem is open-ended; it
• Calculators
is possible for different groups to get different answers. It
• Copies of all volcano student
is important to discuss the strategies that each group
worksheets
used, as well as their solution. The other problems can be
• Coloured pencils or textas
solved using ratio/proportion or the formula D=r·t. The
© 2008 HAWKER BROWNLOW EDUCATION CO6327
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The Volcanic Explosivity Index
VEI (Category)

Description

Plume Height

Volume

0

Non-explosive

< 100 m

1,000 m3

1

Gentle

100–1000 m

10,000 m3

2

Explosive

1–5 km

1,000,000 m3

3

Severe

3–15 km

10,000,000 m3

4

Cataclysmic

10–25 km

100,000,000 m3

5

Paroxysmal

> 25 km

1 km3

6

Colossal

> 25 km

10 km3

7

No Description

> 25 km

100 km3

8

No Description

> 25 km

1,000 km3

Source: http://www.fema.gov/kids/intense.htm#volcanic

answers should be a consensus of the group—the results should come from
group discussion and collaboration.
The second lesson has students use a table of volcanoes, with one volcano
representing each continent. Working alone, each student designs a “graph” of
volcanoes using an appropriate scale. These drawings can be enhanced by using
coloured pencils or textas.

Assessment
1. Student products—Successful completion of student worksheets.
2. Journal question: “When Mount Tolbachik erupted in 1975, the lava
gushed out at a speed of 170 metres per second. Express this speed in
kilometres per hour.”
[Answer:170 m/sec=10,000 m/min(60sec)=612,000 m/1hr;612,000
m ÷ 1000 m = 612 km. The lava flowed at a rate of 612 km/hr.]

Volcanoes—Selected Answers:
Some Interesting Facts About Volcanoes: (1) Answers will vary; (2) 600
seconds or 10 minutes; (3) ~
~ 50 atmospheres of pressure; ~
~ 20,400
grams/cm3 [(50 ) X 400) + 400 for the surface]
Volcanic Mountains Grid: Scales used may vary.

© 2008 HAWKER BROWNLOW EDUCATION CO6327
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Some Interesting
Facts About Volcanoes

Name ________________________________________________________________________
Date ____________________________________ Class ________________________________
1. Some lava flows can be 20 metres thick and take several years to cool. Work with your
group to determine how many students, standing side by side, it would take to form a
line 20 metres long.
We decided it would take __________ students to form a line 20 metres long.
How we solved this problem: ________________________________________________
________________________________________________________________________
2. The loudest sound ever recorded occurred in 1883. It was the eruption of a volcano
on the island of Krakatau in the Pacific Ocean. The noise was heard as far away as
Australia (about 4800 kilometres away).
If sound travels at a speed of about 1 kilometre every 8 seconds, how long did it take for
the sound to travel from Krakatau to Australia? (Be sure to use appropriate units of
measure.)
We decided it would take _____________ for sound to travel from Krakatau to Australia.
How we solved this problem: ________________________________________________
3. Crater Lake in Oregon was formed by a powerful volcanic eruption about 6600 years
ago. It is the deepest lake in the United States, with an average depth of 500 metres.
Pressure increases the deeper you go down in water. Pressure increases at a rate of
approximately 1 atmosphere of pressure for every 10 metres. One atmosphere of
pressure is approximately 400 grams per cubic centimetre. If 1 atmosphere is added to
the pressure that occurs at the surface:
There would be __________________ atmospheres of pressure at a depth of 500 metres.
The pressure on each square inch of an object would be ________________________.
How we solved this problem: ________________________________________________
Copyright © 2008 by Hawker Brownlow Education, www.hbe.com.au. Reproduction authorised only for use in the classroom or by
any school or nonprofit organisation that has purchased the book.
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Volcanic Mountains Grid

Name ________________________________________________________________________
Date ____________________________________ Class ________________________________
There are more than 600 active volcanoes on Earth. About half of these are located in the Ring
of Fire. This ring encircles the Pacific Ocean, both on land and underwater. Volcanoes are
found on every continent:

Continent

Country

Volcano

Height

Africa

Zaire

Nyirangongo

3519 m

Antarctica

Ross Island

Erebus

3719 m

Asia

Russia

Kluchevskaya

4749 m

Europe

Italy

Mt Etna

3339 m

North America

United States

Mt St Helens

4269 m

South America

Argentina

Antofalla

6125 m

Australasia

New Zealand

Ruapehu

2796 m

Use the graph on the next page to draw a two-dimensional sketch of each of these volcanic
mountains to scale. (The information you will need for your scale drawing can be found above.)
Each square on the grid is 1 centimetre. You will have to work out a scale so that the tallest of
the mountains will fit on the page.
The scale I used: ________________________
The reason I used this scale: ______________________________________________________
______________________________________________________________________________

Copyright © 2008 by Hawker Brownlow Education, www.hbe.com.au. Reproduction authorised only for use in the classroom or by
any school or nonprofit organisation that has purchased the book.
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Volcanic Mountains Grid
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