
Duke R. Kelly

Maximising Attention

and Retention



iii© 2008 Hawker Brownlow Education HB6718

Table of Contents

Overview ________________________________________________________________ v

Read why this book was created and see a brief synopsis of what is has to offer.

Chapter 1: Great Mathematics Classrooms Have ...  ____________________________ 1

What do the most effective mathematics classrooms have in common? That is the question that drives 

nearly everything in this book. This chapter outlines key factors to look for in any mathematics classroom.

Chapter 2: Mathematics as a Language _______________________________________ 9

This is one of the most important aspects common among those who understand mathematics. This 

chapter highlights the importance of this perspective and offers practical ways to include a substantial 

language component in a mathematics classroom as well as offering tips for English classrooms on the 

inclusion of mathematics.

Chapter 3: How to “Deal” with Group Work _________________________________ 15

Learning is social and interactive lessons often begin with students in small groups. In this chapter you 

will be introduced to a unique fl exible technique to place learners into those groups.

Chapter 4: Movement ____________________________________________________ 19

One of the keys of brain-based teaching is the inclusion of movement. This chapter will offer some prac-

tical ways to include some meaningful movement into your mathematics classroom.

Chapter 5: The Floor _____________________________________________________ 27

The fl oor is one of the most underutilised assets in your room. Learn several ways you can increase your 

use of this valuable resource. It may be time to say “goodbye” to many worksheets as well as reduce the 

need for re-teaching!

Chapter 6: Cheap and Free Resources and How to Use Them __________________ 31

This is a brief guide of free and inexpensive classroom resources and how to use them in your classroom.

Chapter 7: Humour in the Mathematics Classroom ___________________________ 35

Humour can add so much to any learning environment. A brief overview of the benefi ts of humour is 

followed by a variety of humorous items related to mathematical content.

Chapter 8: Music in the Mathematics Classroom _____________________________ 39

Music can make an educator’s job much easier. It can also be used to great effectiveness to enhance 

content. Both ideas are discussed here.

Chapter 9: A Lesson Plan Model ___________________________________________ 45

What good are all of these resources if you do not have an effective lesson plan? This section will offer a 

customisable lesson plan format that fi ts the needs of a large variety of classrooms.



© 2008 Hawker Brownlow Education HB6718iv

Calculated Success in Mathematics
Ta

bl
e 

of
 C

on
te

nt
s

Chapter 10: Sample Lesson Plans _______________________________________ 47

See the concepts in this book inserted into classroom tested lesson plans.

Chapter 11: The Order of Operations – Preface ___________________________ 57

Chapter 12: Specifi c Maths Tips and Tricks _______________________________ 65

This section offers solutions to some of those “trouble” spots from mathematics. From multiplication 

and pi to fractions and the quotient rule, there is bound to be available devices adaptable to solve 

something troubling your learners.

Chapter 13: Counterintuitive Problems __________________________________ 69

This is a collection of problems that is likely to evoke rich “discussion” in your classroom. Each of 

these problems has a surprising answer and many learners will go to great lengths to disprove the 

provided answers. Such “misleading” problems are a great way to motivate students, have fun, cre-

ate discussion and delve into new mathematical concepts.

Chapter 14: Final Thoughts  ____________________________________________ 77

Some fi nal comments.

Chapter 15: References ________________________________________________ 79

A collection of books, websites and articles used in this book that you may fi nd interesting or helpful.



© 2008 Hawker Brownlow Education HB6718 v

Overview

Throughout my time as a staff developer, I have been asked 

repeatedly by participants if there is a book that speaks to the 

classroom described and modelled in my workshops. Specifi cally, 

the mathematics classroom has always been a popular topic of 

questions. Up to this point, I have been forced to offer a variety 

of resources that only cover some of my beliefs and experiences 

about effective mathematics instruction. After exploring the 

resources I had to offer, many teachers were still eager to read 

more about my personal offerings to the fi eld of mathematics in-

struction along with specifi c examples of techniques I have used 

in classrooms with children and adults around the World. This 

book serves as a vehicle to fi ll that request.

I understand that I will be offending many members of the educational community when I 

express this opinion …“Many maths classes are traditionally boring!” Or should the words be 

slightly transposed to read, “Many traditional maths classes are boring?” Maybe I did not of-

fend anyone at all. Maybe I will be suddenly sent thank you cards! Either way, I know every-

one is trying their hardest to get through the material that is required. Many scientifi c studies 

have shown that traditional mathematics classrooms seriously stunt the problem-solving skills 

of students (Battista & Larson, 1994; Lindquist, 1989). Mathematics educators need little, if 

any, research to believe this assertion. They know from experience that this type of classroom 

is ineffective at transferring mathematical knowledge. The same concepts get taught and re-

taught year after year to students who sometimes claim they have never even been previously 

exposed to the content at all.

If you ask kids, or adults for that matter, about their most dreaded subject in school, many 

of them will say MATHS. I think that is a shame. During parent-teacher conferences, when I 

would sit across the table from a “C” student or lower, I heard a variety of reasons why the stu-

dent’s assessments were the way they were. Very often, it was a parent saying “I’ve never been 

good at maths, his dad was not very good at maths and he is trying the best he can.” It is often 

said with almost … pride. You do not hear people saying, “I’ve never been a good reader, his 
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dad cannot read and we do not know why you need to be able to read.” I understand why 

people do not pronounce that they cannot read. Not having the ability to read has a defi nite 

stigma attached to it in this society. The inability to perform and demonstrate an under-

standing for mathematical concepts does not typically carry such a stigma. Not being able to 

understand mathematics is even a joke among many social circles (sorry for the bad pun so 

early in the book). As a mathematics educator, this makes my heart sink. I began to try and 

break this mould by inviting parents to visit my secondary school maths classes and I even 

offered to hold some evening algebra classes with the intent of showing the community that 

maths can be fun and very useful. Alas, there were not many takers to those offers (except 

for people who already liked maths). I chalked the problem up to the fact that the “maths 

haters” generation had been tortured with maths for too long to change them now. My goal 

was to attempt to reform their children. And so it began …

I now lead workshops in mathematics instruction, brain-based 

instruction, and among other things, perform in-class teacher 

coaching. I also get the opportunity to assist educators in 

developing and enhancing their lesson plans via the Internet 

and telephone. Once we develop an effective lesson that fi ts 

properly into their curriculum, I go to their school and work 

with the teacher in their own environment … with their own 

students. We include heaps of meaningful movement, mu-

sic, relevance and humour while still covering the content. I 

love to watch the jaw of the teacher in the back of the room. 

Their jaw is not dropping for me, they are impressed with 

the way their children are interacting, participating, learning. 

Here’s the clincher … they are also enjoying class! One of the 

biggest compliments I receive as a staff developer is rarely said to my face. It occurs after I 

teach a maths lesson to a group of teachers without a background in mathematics. After the 

lesson is over, I hear people speak in hushed tones to those around them, “If someone had 

shown it to me that way, I might have actually liked maths!” Research suggests that most 

adults can recall and implement very little post-primary mathematics. If they do not retain 

the information … did they ever really learn it?

This brings us to another issue. Mathematics, through secondary school, is largely about 

rules, processes, steps and algorithms. Students who are good at learning those skills usu-

ally enjoy maths and excel at the subject. These students can show memorisation of the 

subject, but often cannot show a true understanding of the content. This has an interesting 

consequence when it comes to university. Many mathematics courses beyond calculus (or 

even algebra) require more than rules and processes. Advanced mathematical concepts also 

require creativity and increased mathematical communication. Consequently, some students 

who excel in secondary school mathematics do not function well in higher mathematics. 

On the fl ipside, some students who did not do particularly well in secondary school math-

ematics fi nd the subject later in life and gravitate toward its creative side and excel (Burke & 

Curcio, 2000). This book will also explore how mathematics instructors can introduce more 

creativity and freedom into the maths classroom so students can get a more realistic picture 

of how maths affects our world. 

The name of this book is Calculated Success for a specifi c reason. Some may think that the 

word “Calculated” has a distinct mathematical ring. Those people are certainly correct, but 
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it goes beyond that meaning. I have a bachelor’s degree in 

Mathematics and Physics and, consequently, my instincts 

lean toward the sciences for descriptions and explanations of 

events. It is my belief that a successful classroom is the result 

of a conscious process by the teacher. Most teachers know 

their content extremely well, but some make the mistake of 

getting in front of the classroom and “winging it.” They may 

choose the example problems, worksheets and assessments, 

but they may not be spending enough time calculating how 

to get the students involved in their learning. How will the 

students experience the content? How will I get them to 

buy-in to the material? How will I make it relevant to their 

lives? How can I help the students use their creativity and 

knowledge to construct meaning? Effective teaching is a calculated, well-planned, fl exible 

and thought-out endeavour. It is my goal to help every teacher that I contact become a Cal-

culated Success.

I know that there is a lot of content to cover. I know tests are thundering towards you. I 

know, I know, I know. The intent of this book is to provide REAL, APPLICABLE strategies 

that ENHANCE your lessons with meaningful movement, group activities, music, humour, 

and so much more. I have read too many books that add “fl uff” to the classroom to try and 

make it interesting or fun or both. It is my goal that each suggestion in this book will fi t into 

a “time on task” schedule (remember, you get to decide what the task is anyway) without 

taking away from the content itself. I also have the hope that, by implementing some of 

these strategies (or your creative variations of them), your job gets easier, more fun and 

more rewarding. 

It may also be interesting to note that this book contains many recurring themes. In other 

words, each point/technique/strategy will be discussed from the specifi c perspective of 

that chapter. That root point then appears elsewhere in the book as it relates to another 

chapter. This will give readers the opportunity to see how some techniques are so vital 

and adaptable that they can have an effect on many aspects of the mathematics classroom. 

For instance, a particular concept can have the effect of lowering threat in the classroom, 

increasing participation and, at the same time, function as a tool for embedded assessment. 

It is worth it, in my opinion, to reiterate some techniques in multiple chapters to enhance 

the reading of this text while easing the process of implementation. This helps stress the 

fact that an effective mathematics classroom is a well-planned environment with cohesive 

components, that are sometimes woven so tightly that the ideas cannot be easily disaggre-

gated and still realise their full potential.

It almost goes without saying that not every idea in this book will work for every situation. 

A book, even if several kilometres thick, could not cover every type of student and piece of 

content in every type of class. The key will lie in your imagination and ability to adapt these 

ideas to fi t into your personal style, classroom situation and content.

There is a spectrum that has two endpoints on which every teacher lies. At one end is the 

“Yeahbut” teacher and at the other, the “Howcan”. The “Yeahbut” teacher responds to 

ideas with, “yeah … but that would probably not work with my students” or, “yeah … but 

you don’t know the type of school I am in”. The fi rst instinct for a Yeahbut teacher is to fi nd 

reasons why new ideas will not work. O
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The “Howcan” teacher is at the other end of the spectrum entirely. After each idea pre-

sented, they say, “how can I make that fi t for me?” or, “how can I try that given my per-

sonality?” The fi rst instinct of this teacher is to see how they can best incorporate new 

ideas regularly. Decide for yourself which category fi ts you best. There are teachers who are 

mostly in the middle. It is common, however, for the teachers at each end of the spectrum 

to dominate many learning communities. Do you know people that fi t into one of these 

categories? In which category do you fi t? If all of the middle ground in the spectrum were 

removed and you had to choose (and IT IS a choice) to be a “Yeahbut” or a “Howcan”, what 

would you choose?

Which choice do you believe is better for the students under your care?
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Chapter 1

Great Mathematics 
Classrooms Have ...

Mathematics is often viewed as a complex subject to teach and to learn. Historically, math-

ematics is a subject in which relatively few select people are able to excel and appreciate. As 

more is learned about how the human brain intakes, processes, stores and recalls information, 

the accessibility of mathematics is growing to encompass even those who tend to avoid the 

subject. The practical applications of this brain research have implications in many areas of 

mathematics instruction. These fi ndings typically paint a starkly different picture of an effec-

tive mathematics classroom than a traditional one in which students simply view examples 

followed by time spent practising in class and at home. There are several things that the most 

effective mathematics classrooms have in common. Many of these common characteristics 

have very little, if anything, to do with mathematics at all. Some of the characteristics involve 

just plain, across the board, good teaching! This book will address some of these through a 

mathematics “lens”. How can movement, for instance, be inserted into virtually any maths 

course without interrupting the content? How can the use of music enhance mathematical 

content and what songs could you play? Are there certain components that should be included 

in a powerful maths lesson?

Some techniques throughout this book will be explicitly stated and some will arise as nuances 

inside a lesson plan or example. Some of the general themes are described in this chapter and 

appear again as they are woven throughout the text. 

Research strongly supports 
mathematics classrooms that have:
Movement: Simply by standing up, you have about 15% more blood in your brain (Sousa, 

1998). More blood means more oxygen which means more “fuel” for thinking, processing, 

recall and participation. If you were offered a device that costs nothing and adds 15% more fuel 

economy to your vehicle, would you take it? Essentially, that is what you are being offered by 

including movement in the learning environment. Some of the strategies in this book are based 

on just getting the students physically moving. Will they be resistant at fi rst? Maybe. Once the 

test scores begin to rise and class fl ies by, they will become less so. On that note, which do you 
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think has a greater impact on student participation? Would it surprise you that many stu-

dents care more about the lively, quick pace of a classroom than their test scores? If a lesson 

contains effectively facilitated, meaningful movement, students are more likely to participate 

and, therefore, the higher retention is likely to follow.

Movement can occur on a spectrum from standing up at their seats to walking around the 

school. Each end of the spectrum has its place and there are many ways to get the blood 

pumping. Throughout this book you will fi nd examples of movement and how it can be 

inserted into a maths lesson without wasting time. Mathematics often concerns motion 

anyway … how can you get the students to physically model the maths? 

Involvement: Instead of “telling” the students about a concept, try to get them involved 

in the discovery of the rule, principle or method. If they are involved in the process, they 

will have longer retention and you will have a stronger buy-in for the material. The Lesson 

Plan chapter of this book features a high level of such involvement. The concept of involve-

ment is also woven through concepts such as movement, complex problem solving and rich 

discussion. Take the time to look for ways to get learners involved as you read…

Clever Resource Utilisation: Utilise the many resources that you have available. There are 

many free and inexpensive resources available to teachers. Don’t be ashamed to play your 

“Teacher Card” to get materials for your classroom. Many retailers are willing to donate 

used and surplus items for use in educational settings. This can be so important that it war-

rants its own chapter in this book! There may also be hidden or undiscovered resources 

already in your very room and school building.

Careful Planning: You have to actively plan to include active, meaningful, discussion-oriented 

components to your lessons. Like any new skill, some of the techniques offered here may feel 

awkward at fi rst. This book will provide you with a template to help make the transition hap-

pen more smoothly. Even if you choose not to use the template provided, understand the most 

effective mathematics classrooms are not facilitated by someone who “wings it”, they have a 

plan and they use techniques purposefully and with calculation (clever don’t you think?).

Ownership: As a teacher do you just love every staff development workshop you attend? 

Some people do, and many people actually loathe such events! It is probably not because 

those educators do not want to learn new techniques or increase the effectiveness of their 

instruction. There is likely a valid educational reason why these workshops may not be en-

joyed by many teachers. For instance, think about the role of the educator from day to day. 

The bell rings … the door closes … and they are in charge of the room for the entire day. 

In fact, they must be in charge for things to run smoothly and properly facilitate learning. 

When you walk into an inservice, someone else is suddenly taking control of your day. That 

is often not a comfortable, or well facilitated, transition. If the facilitator of the staff develop-

ment were to give you some say in how things were run, you might feel more comfortable. 

The same is true with students in the mathematics classroom. Nobody wants to be told 

what to do all the time. Are there times where the teacher must decide what happens in the 

classroom and when? Yes, absolutely! It is worth exploring, however, how you can effective-

ly transfer some ownership of what is happening to the students. This book will provide you 

with a starter list of places and ways you can give learners some ownership in the learning 

environment. You just might be surprised at the difference in classroom management diffi -

culties as well as the increased level of participation!
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Twenty-one ways to transfer ownership to learners:

1. Give learners choice on the length of a break

2. Occasionally allow learners to choose their groups

3. Provide a list of assignments from which to pick

4. Provide a list of project or discussion topics from which to pick

5.  Show the planned activities for the day and let learners vote on the order 

they will take place

6. Freedom of choice in the seating arrangement

7. Ask learners to help plan a sequence of lessons and activities

8.  Let the learners have a choice in HOW to respond to some questions: skit, 

paper, presentation, etc.

9. Let some learners present material with which they are comfortable

10.  Give the learners a chance to “personalise” materials by doodling, drawing 

or decorating

11. Let learners present a review lesson for learners who were previously absent

12.  Provide time for learners to produce and choose where to hang visual mate-

rials in the classroom

13.  Let learners arrange the room for a brief or extended period

14.  If the learners had been talking in groups about a list of terms, for instance, 

let them choose what order to discuss them

15.  Provide multiple strategies to solve a problem or handle a situation and let 

the learners choose which to use. Better yet, encourage the learners to cre-

ate their own solutions!

16.  Ask learners how many evenings they think they need to complete an as-

signment and honour it as the due date

17. In advance, let learners help plan how an assignment will be assessed

18.  Let learners research and choose songs to appropriately match a mathemati-

cal topic (See the Music in the Mathematics Classroom chapter)

19.  Be frank and TELL the learners that you would like to provide them with 

some ownership, then ...

20. Ask the learners how you could help provide more ownership in the classroom!

Clear and Predictable Assessment: Can you image what many teachers would say if a su-

pervisor were to give them an evaluation so secret and so “carved in stone” that they would 

not even know what, specifi cally, the observer was observing and there was no opportunity 

for discussion or learning after the evaluation? It sounds absurd, but this is exactly what 

happens in many maths classrooms. The most effective maths classrooms have clear expecta-

tions for assessment and students are involved in the assessment process. Assessment should G
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