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We started the Equals session at the Mathematical
Association/ATM conference by looking at a page
from a book intended to be read to two/three year
olds.  It was a “once upon a time” book about
counting1.  A young  penguin had found

“TEN yummy fish, a HUNDRED warm 
penguins, a THOUSAND pretty snowflakes.”  

But, to his distress, he had not been able to find a
MILLION.  Overall we were considering news-
reading by numbers: what is the basic mathematical
understanding needed to be a fully participating
citizen?  To participate as citizens of the world we
have to be able first to make some sense of ‘the
news’ and most of the news these days is given in
number form and many of the numbers are very
large. Have you got a visualisation of one million in
your classroom?

Besides giving our pupils some comprehension of
large numbers, we should be encouraging them to
ask questions about the world they find themselves
in if we are really interested in them becoming fully
participating citizens.  Questions such as:

What percentage of the world’s children goes 
to school?
How many people in the world have enough to
eat?
How will the sea’s temperature increase in the
next 20 years?

We should be helping all our pupils, even those who
seem to have the most difficulty in understanding
the significance of numbers and measures, to
consider such questions and to decide where they
will take their stand morally and philosophically.

Greg Mortenson, the ex-mountaineer who has
written of his work building schools in Pakistan,
compares the costs of these schools and weapons of
war and asks a question which he considers is
important to every one of us:  

“As best as I can tell, we’ve launched 114
Tomahawk cruise missiles into Afghanistan so far.
Now take the cost of one of those missiles tipped
with a Raytheon guidance system, which is about
$840,000.  For that much money you could build

dozens of schools that could provide tens of
thousands of students with a balanced non-extremist
education over the course of a generation. Which do
you think would make us more secure?2

Such questions are difficult but the answers given
affect us all so they should not be ignored by
anyone.  A great deal of the mathematics in Equals
is therefore “applied mathematics”, related to the
state of the world in which we live and our effects
on it.   
One of the people asking environmental questions in
this issue of Equals, much to our pleasure, is Peter
Kaner.  It was Peter back in the 70s who had the
vision to create Equals or, as it was then called - and
perhaps more appropriately – Struggle, because he
felt that the pupils who were struggling least
effectively with mathematics in schools at that time
deserved a more varied diet than the one usually on
offer for them.  Peter clearly hopes that his
application of simple mathematics to his recent
interest of forestry will appeal to the pupils of
readers.  After all forestry is a very important topic
today.  I have in front of me as I write a card which
announces on the back:
This card is produced from material derived from
sustainable and responsibly managed forests where
the replacement trees exceed consumption.” 

We hope also that you, the readers, will be inspired
to use your interests outside the classroom as a
source of useful mathematical experience for your
pupils, sharing them  with us all in the pages of
future volumes of Equals.   

The testing regime of today is not an appropriate one
for this group of pupils, whose achievement will
inevitably be below average, dragging down the
school’s position in the league tables, and who are
likely to need more help in learning life-long than
their fellows.  Equals wishes to reward effort and
progress at whatever level and we encourage you to
consider very carefully whether you have a possible
entry for the Harry Hewitt Prize among your pupils.  

1. How Big is a Million? Anna Milbourne and Serena Riglietti:
Usborne Publishing Ltd, London 2007

2. Three Cups of Tea, GregMortenson & DavidRelin: Penguin,
London 2007

Editors’ page
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Successive reflections for pupils
and teachers
To Mundher Adhami it seems possible to think of learning in a
mathematics lesson, or in a professional development session, as a
sequence of reflections.  In such a sequence the subject matter for each
reflection emerges as an abstraction or a generalisation from the
previous one.

Here is an example from a recent CAME1 course for
experienced teachers. (see note 1)  The course is
based on collective design, classroom trial and
writing of guidance for new Thinking Maths
lessons.  A further outcome is to describe for
ourselves principles for the design of new thinking
lessons. 

Classroom reflection

The latest suggested lesson we worked on was on
common errors in subtraction and the logical
reasons for them.  It was called ‘Wrong Answers’.
The pupils would first explore errors in subtraction
calculations and describe them in their own words.
In a second episode pupils
should explore ways of
checking for sensible as well
as accurate answers based
on a sense of the size of
numbers. All of this would
fall under the label
metacognition, i.e. being conscious of your own and
other people’s knowledge, ways of working, feeling
etc.  We started using the label ’reflection’ to focus
on conceptual knowledge.

Before we went into the classroom we worked on
the task ourselves.  Three questions with potential
difficulties were offered: 205 -78, 312 – 65, and 
1204 – 359.  We ended up using only the first one,
since the possible outcomes were unexpectedly rich
and should be fully explored.

In the first draft offered to this planning stage, the
common erroneous answers for the subtraction 205
-78 were expected to be 13, 37, 77, 103, 107, 137,
and 207. These were expected as results of the
partial use of the rules:

• You cannot take a number from a smaller 
number.  So you take the smaller.

• You cannot subtract from 0 so you go to the 
next number to the left

• You borrow from the next number from the 
left then pay back

• You cannot borrow from 0 so you borrow 
from the number on the left.

However the work by teachers at this stage
produced five more erroneous answers with ‘partial
logic’: 123, 133, 273, 283, and 585.  

We changed the first draft, and  tried the newly
sketched lesson in two Y6 classes for about one hour

next morning.  The start-up
story was the same:  ‘a
trainee teacher friend of
mine is puzzled and upset
that one subtraction question
in homework was found
very difficult by his Y4

class.  Can you help him see why?’  Six different
subtraction questions were used in each class and
the lesson flow was different in details, but with
similar levels of engagement and fruitful reflection
by the pupils. 

In both classes pupils’ first thoughts were to blame
the trainee teachers :  ‘not up to it’ or ‘taught them
wrong’. 

One class worked out the right answers first and
shared their methods.  There was the number-line
add-on method, the standard columns method, and
one which is ‘working in the head’ method with
simpler numbers first than adjusting. They called
this the ‘normal method’ and the ‘made-up’ method.

the common erroneous
answers for the subtraction
205 - 78 were expected to be
13, 37, 77, 103, 107, 137, and 207.
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A long discussion followed on what is common
between the three methods, ending in them calling
them all ‘complicated’ and recognising that in each
case there are many mini-steps, and that each of the
mini-steps allows for errors.

They then added 100+20+5+2 in order to get the
right answer 127. 
The steps were in drawing 5 lines or line markers,
and writing 14 numbers on the page. But everything
is visible and you do things in order.

The steps include three
‘crossings’, including a
double crossing, and
placing numbers in the right
places in columns. ‘You get
lost in the small 1s’ 

C:
‘We take 70 from 200 then take eight more then add
5.’  The two pupils who suggested this method
couldn’t really explain their method well, but were
convinced of it. The teacher came to the rescue, and
the class realised that despite the seeming simplicity
they can get lost in what to add or take away at the
end.

That class went on then to find reasons for errors in
six answers given, some finding other errors.  The
pair that used the number line thought that younger
pupils worked well on adding then suddenly realised
they should be doing subtraction so they subtracted
the last number. The class did focus on the fact that
the ‘small number has to come out of the bigger
number’, and about difficulties with zero, the
‘carrying’ or ‘borrowing’ but suggested other
attention errors which were aired in discussion, and
which the teachers had not thought of. 

At the end of the lesson one of the three teachers
who had taken a turn in running this one hour trial
asked the class if we had helped them, and there
were ideas like: ‘we worked it out ourselves’, and ‘

we taught each other’ and ‘everyone who came up to
the board helped.’

The second Y6 class first worked on the simpler
question 255-38, and found the error in the unit
place, then the error of adding instead of subtraction
and not keeping to the columns. Then the original
subtraction question was given with an A3 sheet
with 6 different wrong answers, to choose one to
work on. They talked about the same problems and
confusion, but added others.  For 37 the working
was 

Discussions included what to call the ‘crossing’ and
reducing the numbers.  ‘Borrowing’ was called
‘decomposition’ by a pupil, a word which was not
accepted by his partner.  ‘Borrowing without
showing’ was called ‘stealing’, and the taking of the
small number from the bigger was called a ‘swap’.  

When the pupils at end of the lesson were asked
what they’d found useful in it, one pupils said ‘I
didn’t know there are so many mistakes possible’
and another ‘I didn’t know it makes such a
difference which way round you do it. I will not do
it again’. 

We call the questions suggested for end of lessons
that elicit views of the learning process in the
classroom ‘reflective questions’ since they do allow
pupils to have an overview and see patterns they
may not notice when they work on details.  The
Thinking lesson therefore can be understood as a
sequence of steps, some to engage with the task,
others to sit back and reflect on the work. 

Back at the education centre the teachers agreed that
the single subtraction question opened a ‘can of
worms’ and allowed some deep reflection in pupils.
They had to focus on things they had missed before
and describe them, and they therefore had to handle
new challenges, each at their level.  The pupils were
comforted by the fact that errors still have logical
reasons, and that they can learn from looking at
these.  This is a ‘culture of learning issue’ which is
best to emerge in reflection slots in the classroom.

A:

B:
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Teacher’s reflection on specific shared classroom
practice

This kind of follow-up discussion amongst teachers
was reflection on the teaching, and is similar to the
standard CAME PD practice. This is based on
teachers going on cycles of:

• discussing lessons that have already proved 
fruitful in the hands of other teachers, based 
on published guidance that includes key 
questions, typical pupils’ responses and 
examples of interactions. 

• planning their own first trial of the activity in
the classroom, and conducting or observing 
lessons with peers

• reflecting as a team on the immediate or 
recent shared practice.

In the Extension course this
process starts at an earlier
stage, with the groping for
ideas and logical steps within
a mathematics topic with
difficulties and richness, and
with planning a new lesson
from scratch.  Also, the reflection after the first trial
involves identifying the salient fruitful responses of
the pupils and what the teachers did to promote
them.  All that goes into possible modifications to
the first draft and towards a second one.  However,
the reflection remained focused on a single lesson
and on shared work in planning and implementation.

In our discussion after the trials on the Wrong
Answers lesson, the teachers discussed:

• the ‘hook’2, or the story line, at the start of the
lesson. (In this case it was “a student teacher 
asking us for help to understand why this 
question was so difficult for his Y4 class so 
that answers such as 33, 133, 585, 107, 207 
and 238 were found.)

• whether an easier question should be given 
first, without the zero, e.g. 255 -27

• should a question on ‘which of these 6 
answers are obviously wrong without 
calculations?’ be early or late in the lesson?

• whether or not it is necessary first for 
youngsters to try to find the right answer and
list the methods before tackling reasons for 
mistakes

• if the right answer was deliberately sought, 
how far to go with comparing the different 
methods (number line, standard and mental 
informal) and understanding what makes a 
problem more difficult or prone to errors.

• what language to use for the confusing word 
‘borrowing’, and the alien word 
‘decomposition’. The words ‘exchange’ and 
‘breaking up’ seem promising, linked with 
mentioning  the 10’s or 100’s place.    

Thinking about the range of levels possible, it seems
clear that the access level to this lesson is familiarity
with three digit numbers, subtraction and some
number bonds, i.e. good level 3 in NC terms.  The
difficulties however are in coordinating several
rules and keeping track of a sequence of steps.
These could be above level 5 when there are about
10 mini-steps such as in this example.  More than

half the primary school
population would seem to
benefit from such a lesson.

Similar kinds of discussion
occurred on each of the
previous new Thinking

Maths lessons, often repeatedly as we changed
lessons and retried them.  It is this process spanning
several lessons that is now made the subject of
reflection. 

Cognitive Acceleration Associates

1. CAME Cognitive Acceleration in Mathematics Education

2. Mark Dawes had introduced the term ‘hook’ in the previous
round in this course, as part of a presentation for a Master-level
module, and it became currency in the group, at times replacing the
notion of the starting ‘story’, which Alan Edmiston had earlier
suggested as a key pedagogic feature. It is often additional to the
skeletal planned lesson, and depends on the teacher and the
particular class and time.

‘Borrowing’ was called
‘decomposition’ by a pupil, a

word which was not
accepted by his partner

Women still can’t win
Sexual harassment accounts for 18% of awards in sex

discrimination cases in Britain, … 30,000 women a
year lose their jobs for being pregnant , two-thirds of
low-paid workers are female and women working full-

time ae paid 17% less than men on average.

The Guardian 31.03.08

3

Number of incidents of sexual harassment for a claim
to be made.

The incidents need not involve the same customer. 

The Guardian 31.03.08
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Retracing mental steps: a key to
overcoming failure in mathematics
Repeated failure in mathematics in older pupils can be ‘cured’ by
retracing the very first steps in key concepts, missed at a younger age.
Alan Edmiston finds that some classroom activities are age-independent
and build up conceptual understanding from scratch. 

Groping for a solution for failure
A problem I have faced for 11 years began to be
solved one afternoon in January 2007. The process
started as I watched a lower ability Year 7 group
self-assess their attempts to answer a Level 2/3 SAT
paper. To my dismay, as they began to colour in the
questions they had failed at in red, a growing tide of
crimson spread across the room. Upon inspection
we found that 2/3 of the group had more than half of
the questions incorrect. I left the school deep in
thought …… What occurred to me was that the
students have been taught these topics repeatedly,
probably several times every year.  There has been
ample opportunity for practice, yet they continue to
make errors of many kinds, typical or idiosyncratic. 

Since becoming involved in the CAME (Thinking
Maths)1 project in 1996 the question of how to
involve the least able Year 7 pupils has always
concerned me. On a personal level I have found a
few tricks to engage and occupy such pupils but
with hindsight I could see how limited my impact
upon their learning had been. Slowly I had come to
realise that it was aspects of the ‘performance’ and
not the materials that was engaging the pupils. 

That January day I was faced with a group of Y7
pupils, ones I was going to have to support on a
regular basis, that were mathematically less able
than a Y2 girl in my street whom I occasionally
teach in our local school. As I reflected upon how I
could best help them a thought surfaced; ‘If they
are on a par with her academically, why not use
the same materials that I use in her school?’

This was the turning point.  For the past 4 terms I
had been teaching in my local Infant school as part
of a personal exploration of a set of mathematical
lessons from Let’s Think through Maths 6-92. The

materials proved attractive to me for two main
reasons:

• They enable pupils to develop their own 
insights into important mathematical ideas 
(ratio, measurement, etc).

• They draw upon and develop a child’s 
experience of the world to make sense of the 
given stimulus, or challenge, that is not 
dependant upon memory or recall.

As my thinking crystallised their teacher readily
agreed to the suggestion that I teach as many of the
lessons (there are 19 in the pack) as I felt necessary.
Neither of us had experimented before with the use
in Year 7 of teaching materials designed for Years 2
and 3. 

As I prepared for the next lesson I had a real sense
of a positive way forward, for I was keen not to
participate in a feedback loop of failure and
repetition. I was confident that the materials would
work for the following reasons:

• Their hands-on nature would be of interest to
the group,

• They are not too simplistic, and
• They would engage the group rather than 

occupy individuals. 

The materials are age-independent, focusing upon
pupils constructing understanding as opposed to the
practice of rules and so at that point in time seemed
as good an option for me as anything.

Background
At the time I was working for St Joseph’s RC
School, Hebburn, as part of their Leading Edge
outreach programme. I was supporting five South
Tyneside schools in exploring the potential of the
Thinking Maths materials in Key Stage 3.
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In two of the schools I was working with new
members of staff who happened to have two Year 7
groups: one upper and one lower ability. Due to the
pressure they both felt they were under, to cover the
curriculum, with their top sets, it was decided that I
should support their lower sets.  As part of the
project each teacher received about 5 or 6 classroom
visits per term. Once the decision had been made to
use the Let’s Think through Maths 6 – 9 pack it
seemed sensible to include both schools in the
experiment.  The work described here took place
over the subsequent 11 months finishing in
November 2007 when a different set of lessons were
used. In each class the numbers of pupils who took
part ranged from 12 to 14.

Broken Rulers – exploring the measurement
system
An example of one of the sessions should provide a
feel for the nature of the approach that was being
adopted. The ‘lesson’ is actually a fusion of two
activities

‘Using Intervals’ and 
‘Broken Rulers’. 

Rather than describe what happened in full I will
relate two significant episodes in learning, that took
place. The focus upon the measurement system in
the Let’s Think through Mathematics pack is
inspired by the work of Terezina Nunes3 who states
that:

“It also seems that measurement activities are
important in expanding children’s understanding of
number. If counting is a special case of
measurement where the units are given from the
outset, it seems sensible to expand children’s
number experiences by having them work with
measurement systems. This is clearly not a simple
task and children do not master units of
measurement just from recognising them on a ruler
and knowing what they are called. They need to be
involved in activities where their apparent simplicity
is destroyed. We suggest that children are likely to
profit from the need to measure in unusual
circumstances, such as using a broken ruler ….”

In both schools I found that the lesson placed the
learners in a situation where the  ‘simple task’ of
measuring suddenly become very complex which in
turn lead too much fruitful thought. I personally
found that great thought was needed to adapt the

lesson on the go if I was not to lose the class and de-
motivate them in the process.

For want of a better name I will call this lesson
‘How long is the line?’

Episode 1

Here pupils are given a plastic rectangle containing
4 holes. In Year 2 the initial focus is how to use the

strip and dots to draw and
measure lines but in Year
7 a very specific challenge
quickly emerged and
dominated. They had to
use the strip to draw two
lines, one 4 dots long and
the other 4 spaces long.
Their descriptions of the
differences made me
realise they were confused
over the nature of length

(and the fact that it is the spaces which are
important) so I then challenged them to draw a third
line which was twice as long as the line that was 4
dots long and then to check their answer with a ruler.
Happily they all set about this but as the rulers were
handed out a large number of gasps arose from the
class as they articulated the fact that the second line
was too long. This really confused them and it took
a good 10 minutes for them to realise the error. Just
how productive this part of the lessons was, could
be gleaned from the number of pupil-initiated
conversations, verbalisations and laughter that took
place at this point. As they realised it was the
number of spaces that was the key I looked at my
watch wondering just how to build upon this during
the remaining 20 minutes. 

Episode 2

Rather than finish the rest of the set lesson I decided
to begin the next activity ‘Broken Rulers’. This was
because the best part of Episode 1 was that the
pupils were able to see the mistake they had made
and reflect upon the fact that they responded to the
task without thinking. I wondered if lightening
could strike twice in one lesson. The challenge now
was to use a ‘ruler’ to measure 4 lines (each of
which is 8cm long but arranged in differing
orientations) on an A4 sheet.  
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It sounds quite simple but unknowingly each pupil
is given a different ‘broken’ ruler (starting with
different numbers (2 – 5) plus two of them have
incorrect scales (8, 9, 8 and 8, 9, 9, 10)).I did this all
without comment introducing the activity by
suggesting that after the first episode they would be
quite good at measuring by now! I asked them to
check their measurements before sharing and as
expected they told me that the lines were; 9, 10, 11
or 12 cm long! At this point we all began to laugh as
they began to look more closely at their rulers and
the penny dropped. 

Once again ‘spontaneous’ conversations developed
between the pupils and for one of the classes this
proved to be a very significant feature. In the past
when I asked them what was ‘different’ about these
maths lessons they all told me that they are allowed
to ‘shout out’. This comment fascinated me as they
never call loudly and I came to realise that they were
picking up on the fact that they are able to share
their thoughts without having to put their hands up.
What was happening was that they were responding
to the fact that I was increasing my wait time at key
moments and allowing them to talk about their
thoughts. At set points in the lesson we were having
conversations based upon a significant cognitive
challenge. When this happened my role was simply
to join in the dialogue. ‘How long is the line?’ ended
with a conversation built around the fact that:

• they had been unable to measure simple lines, 
• I had been able to trick them and,
• what they had thought more about as they 

reflected upon the lesson

It became apparent after a couple of these lessons
that the atmosphere within the classroom was
beginning to change. The lessons were characterised
by humour and fun with the pupils able to talk and
volunteer ideas. This was confirmed when we were
joined by a PGCE student on a school observation
just prior to starting her course. At the start of the
session she told me that maths was her least
favourite subject! At the end she revealed that
despite the fact it was the last period on Thursday, it

was maths, and it was the bottom set class, that hour
had been her most enjoyable that day. 

We also noticed that with some of the weakest
pupils we had been able to encourage them to
reduce their dependence upon the teaching assistant
for immediate help (in terms of lacking confidence
over answers) and increase their confidence in the
sense that they could respond to the ideas of their
peers as opposed to the answer required by the
teacher.

Using the materials
Over the 11 months we came to develop and adapt
the Y2 materials for use with much older pupils. The
rules we used were that:

1. There should only be 2 episodes of activity 
and 1 main area of real challenge around 
which the lesson and talk are constructed.

2. The pace should be faster with less distracting
talk at the start with the main periods of 
discussion coming at the end once they have 
engaged with the material. It was important to
talk about practical and concrete experiences.

3. The lesson is build around key challenges as 
opposed to working on written problems and
discussing answers.

4. Argument is a key feature and the practical 
nature of the tasks gives the pupils the chance
to debate their ideas.

5. The teacher should talk less and use increased
wait time to allow the penny to drop and the 
pupils to talk. This allows them to come out of
their shells and talk about their thoughts – for
many this was the first time they had opened
up in maths to the rest of the group.

6. Each lesson has a responsive plenary that 
provides an opportunity for pupils to share 
feelings, thoughts, to laugh and express 
surprise etc. The problem is that this can 
occur at any point after 30 minutes or so 
depending upon how they respond to the task.
We needed to be aware of when the pupils 
want to talk and to let them and to facilitate 
the discussion accordingly.

The results
The main results, at this stage, have been upon the
attitude of the pupils themselves. I think the
comment above from the PGCE student really
illustrates the impact the approach has made upon
the lives of the pupils. 
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This is mirrored in the feedback we receive from the
pupils themselves which typically includes the
following comments:

“I love it when we can shout out”
“They are fun and different”
“I like it because we don’t do the same things all
over again”
“We can talk with friends to work together”
“It’s fun and we can talk things over a lot!”
“I really like to work in groups and to share ideas
with people” This comment was actually written “I
reely like to work in groops sher idiers with pepol”.
“Good, fun, exciting”
“The whole lesson is fun”

The outcome 
In collaboration with St Josephs and the
mathematics consultants for Newcastle and South
Tyneside this work has resulted in a pack of lessons
that will be distributed during the summer to all
schools in both Authorities. If any reader is
interested in receiving a copy then please contact
Alan at edmiston01@btinternet.com.

The rulers used in the lesson, which the pupils have
to discuss and evaluate.

1. CAME: Cognitive Acceleration in Mathematics Education  
2. Let’s Think through Maths (LTTM) 6-9 published by  

nferNelson 
3. Children Doing Maths edited by T Nunes and P Bryant pg 95
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Powering mental mathematics with
handheld computers
Nick Peacey describes how cool tools are enhancing the mathematics
programme in Victoria Junior School, Feltham

All year 6 pupils in Victoria Junior School, Feltham,
were given handheld computers, often called
personal digital assistants (PDAs), to use over the
academic year 2005-6. The project aimed to explore
how PDAs can improve standards and raise
attainment, particularly in English and mathematics.

In the year group, there were 9 pupils supported at
School Action, 7 supported at School Action Plus
and 3 with statements of special educational needs.

The year 6 class teachers, Russell Kaye and Alex
Burns, led the project, with the close involvement of
the headteacher and the ICT co-ordinator.  Feltham
City Learning Centre arranged
funding for the project and
provided support, including
technical support, and advice.
The author of this article provided help with
evaluation.

This article will concentrate on the mathematics and
general outcomes of the programme.

The outcomes in mathematics were built on the
enthusiasm of the pupils for the PDAs. They were
seen as ‘cool’ and personalisable. Pupils could put
the work, games and music they liked on them.
Children who had often been disaffected in class
were re-engaged by the programme. Like their

peers, they appreciated the status and fun of the
PDAs and were drawn into all sorts of formal and
informal learning. 

The class teachers liked the way they could
‘personalise’ pupils’ learning through the PDAs.
For example, in mathematics, they could select
activities for practice on the PDAs that matched
learners’ learning targets. They then found that the
children, who had the machines ‘24/7’-at home and
in school- would practise at all hours. The teachers
highly valued the ability and motivation that the
machines gave to ‘practise efficiently’.    

This had some remarkable results. Russell Kaye
tells this story of one pupil:
“S was on the special needs register. He found most
areas of the curriculum difficult.  I think the PDA
gave him the confidence to succeed, especially in
mathematics.  In our first mental mathematics test of
the year S scored zero. But then he started practising
on his PDA every night.  We were able to give him
appropriate games, things he particularly needed to
practise.  He went on to get a level 4 in mathematics
at the end of the year.”

The programme also benefited from the sharing the
PDAs permitted between
pupils.  They, like the staff,
could beam games, ideas
and drafts of work to one

another across the classroom.

No project like this could function without
collaboration between home and school. Home-
school contracts ensured that both parents and
pupils knew what their responsibilities were in
caring for the valuable PDAs.  Parents and children
also learned together about the PDAs.  This in itself,
as Alex Burns put it, “dramatically changed
relationships between home and school in a locality
where many parents had had poor experiences of
school themselves. The project bucked the trend.” 

the PDAs were seen as ‘cool’
and personalisable
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Many parents, particularly fathers, embraced the
programme and the machines with enthusiasm.
(Occasionally, with rather too much enthusiasm.
Pupils sometimes complained that parents’ extended
use of the PDA in the evening had left the battery
flat.)

But this was unusual. The most common reports
from parents were of highly motivated children
working away with the PDAs. One mother told the
school that far from having to nag to get her son to
do his homework, as in the past, she now had to
force him to stop and go to bed.

Of all the outcomes in relation to home and school,
however, the most encouraging was the least
expected. Parents primarily came to school to share
information on the PDAs and their use.  But, after
that, often for the first time, they felt able to move
on to discuss sensitive family matters which were
affecting their child’s education.  The strengthening
and extension of these dialogues were valuable right
across the pupils’ school experience.  

The end-of-year data supported all the anecdotal
good news.  The school’s analysis of the KS2
mathematics data confirmed that progress overall
had been good or outstanding, with some
remarkable value-added gains by individuals, some
with SEN, like those made by S.

The Lndon Borough of Hounslow collects year 6
pupil attitude data in all its schools.  This data
supported the feelings of all involved that the
project had changed things.
For example, from the story of the programme we
might expect a change in parents’ attitude to school.
This is what the figures showed:

My parents ask me how I am doing at school

The striking change here is in the diminution in the
‘Never’ responses.   
A similar effect can be seen in answers to a question
on overall attitudes to school.

I am very happy when I am at school

The figures for ‘strongly agree’ and ‘agree’ about
being ‘very happy at school’, when added together,
show a shift from 38% to 65%.

Of course, quantitative changes after something like
the introduction of the PDAs do not prove that the
intervention caused the change.  For example, the
work of the two excellent teachers who ran the
experiment could have improved all sorts of scores
without the help of any PDAs at all.

In fact, everyone involved agreed that the PDAs had
had an important role in pupils’ learning and
participation. There were minor worries about
battery life and data loss, but overall, the stories
gave a consistent, cheerful picture.  My only
concern was that screen font size might be difficult
for pupils with visual impairments but staff were
clear that it had not proved an issue.

Furthermore, the class teachers made explicit links
between the use of the PDAs and the data showing
pupils’ performance over the year.  They felt that the
intervention had been a success and were happy to
justify their argument.  So the quantitative and
qualitative information were telling the same story.
The experiment was a success.

It would be good to hear the stories of other schools
using handheld computers for mathematics with
primary pupils.  If anyone wishes to try something
similar, they should contact Jo Armitage at the City
Learning Centre (jo.armitage@hounslow.gov.uk). 

Institute of Education, University of London

Victoria
Junior School

2005 Y6 2006 Y6

Often 33% 37%

Fairly often 14% 23%

Sometimes 36% 37%

Never 17% 3%

Victoria
Junior School

2005 Y6 2006 Y6

Strongly agree 9% 18%

Agree 29% 47%

Disagree 31% 23%

Strongly
disagree

29% 12%
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I have been pleasantly surprised to find how much this new activity links with school maths.
If you include the arts of forestry management, tree felling, running a tree nursery and saw-
milling the connection is even greater.  In this article I suggest examples from a foresters life
which should interest your students, whatever their level of ability in Mathematics.

Counting and measuring the trees
Counting seems a simple business when numbers are small but if you find yourself in the
middle of a forest with trees in every direction the problem of counting them is much more
challenging.  You might have a week to do the work and it will probably pour with rain most of
the time.  (Note: most counting work in the environment is difficult, think about the problems of
counting whales, tigers, albatrosses etc.  At least the trees are not moving about!)  The problem
is even more complicated if you want to know the numbers when there are different types of
tree in the wood.

Example Student Activity
The diagram shows part of a wood which is a mixture of old oak and young beech.

1. Count the trees........Oak..... Beech.........

2. Divide the area into four quarters  

Peter Kaner over the last thirty years has changed his main
activities from maths education, school inspection and textbook

writing to looking after a small forest in Derbyshire.

A (maths) walk in the forest



3. Count the number of oak and beech in each 
quarter and fill in this table.

4. A forester uses just one quarter to estimate for
the whole area.  He multiplies the results for that
quarter by 4 to get his estimate.
(a) Which of the four quarters would give the 

nearest to the correct result (obtained by 
counting every tree)?

(b) Plan a visit to a wood near your school.  
How would you count the trees?

Measurement of trees
Trees are inconvenient objects to measure, they are irregular in many ways and it is usually
impossible to get to the top.  The forester needs to know how much wood a tree will produce
when it is felled and milled, often while the tree is still standing.  Talking to students about these
problems brings measurement to life and they may come up with some good practical
suggestions.  (e.g. how do you allow for the gradual thinning of the tree as it goes up, how do
you find the height without climbing it, how do you guess where the tree will land when it is
felled etc)

Handling timber
Once a tree is felled it is converted into logs and these may be very heavy.  The transport of
the logs out of the wood is a large part of the forester’s work.  He will probably have a tractor
and may even have a horse to help.  The log will be too heavy to lift but not too heavy to roll
with a special hook.  The connection with elementary mechanics is very strong indeed and may
even be a matter of life and death.  The felling itself, the most dangerous part of the whole
process, requires mathematical thinking, especially if the tree gets ‘hung up’.

Saw-milling
The ancient art of converting logs into sawn timbers such as planks, beams and posts is a
wonderful source of the application of elementary geometry.  Even the sharpening of saw-
blades uses the geometry of angels.  Further mathematical thinking is required to make the
best use of the log and to minimise the production of waste material.

Example The diameter of the log below is 40cm.  What percentage of
the log is wasted when it is cut into six planks whose ends are shown? 

What next
I have given only the briefest glimpse of the possibilities, I hope I have
caught your interest.  You may find that some of the students know
more than you would expect, from fathers, uncles or grandfathers in the
timber trade.  If so you are in luck.
You may have some connection or experience yourself .  If that is the case please let us know
about it.  I would particularly  like to hear of topics which catch the interest of girls.  (I know of
several forestry workers whose wives manage the horse extraction.  In America women often
manage the control of the saw-milling while their husbands deal with felling and extraction.)

I look forward to hearing from you and the students and don’t hesitate to send in any queries.
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Encouraging talk in the classroom 
Lynda Maple works with a group of teachers to promote ‘Exploratory
Talk’.

A group of teachers from schools in the North
Islington Zone have received a research grant from
NCETM (National Centre for Excellence in
Teaching Mathematics) to explore ways of
promoting fruitful talk in mathematics classrooms.
This has been described as Exploratory Talk1 and it
happens when people engage critically but
constructively with each other’s ideas.  When
children use language in this way, their reasoning
becomes visible – they say, 
‘I think ... because … , ’
and answer questions as to why. 

The teachers meet together
for a day each term to
discuss, write, trial and
review lessons where the
activities are planned to
stimulate and extend pupils’
mathematical thinking.  We
are considering whether this
professional development
model is effective in changing classroom practices.
The primary CAME2 approach shares many of the
features of existing good practice in primary
mathematics; children are encouraged to talk, listen,
question and debate their mathematical ideas.  We
are looking to build on this as part of the research.

In the first of our meetings, Mundher Adhami, the
project evaluator, introduced a model which could
be used to investigate classroom talk.

What makes for fruitful as opposed to unfruitful or
ritual talk?
Three types of talk3 can be identified at different
phases in a typical mathematics lesson in the
classroom.  The model relates to any classroom
activity with a flow of thinking.

In school mathematics the flow of thinking is
primarily from:

a) handling familiar materials or knowledge, to
b) generating ideas and results, then to
c) generalisation and abstraction.

Even a traditional didactic activity (e.g. showing
some examples, letting the class practise, then going
back to look at errors) can be understood partly in
this way. The intention in a CAME Thinking Maths
lesson, however, is to increase learners’ engagement
and collaboration.

The classroom activity could be short or extended.
In practice a cycle is about 20 minutes, and more
likely a shorter time for younger children.   Longer
cycles are only fruitful where learners are more
accustomed to working cooperatively, and where

the extended agenda is clear,
e.g. through some written
guidance.  But even in
longer activities the same
three part model can be seen
repeated in cycles, or with
shorter cycles embedded in
longer ones.

The model helps in
designing an activity, and also in observing
classroom interactions.  Observation by teachers is
primarily intended to identify children’s common
strategies and hurdles, with a view to refining the
materials or the pedagogy.  Hence observation here
is primarily in listening to learners, evaluating the
appropriateness of talk and planning what to do to
make it more fruitful. 

The 3 phases of the lesson or of an episode within
a lesson:

Preparation:
• Channelling attention, or focusing talk, 

through a ‘hook’ or a story with which the 
learners engage and are led gently to a 
common task.

• Clarifying the task through demonstration, 
multiple representations, including using the 
children’s own words.

• Agreeing meanings of words and terms to be
used, to avoid ‘cross-purposes’.

Observation by teachers is
primarily intended to identify

common strategies and
hurdles, with a view, for
example, to refining the

materials or the pedagogy
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Challenge 
• Taking turns, listening, being fair. Learning 

social rules like showing attention through 
eye focus or body language, asking for 
clarification, keeping to time while being 
flexible so as not to strangle the flow of ideas.  

• Confining talk to the task or ideas about it. 
Avoiding diversions and side-tracks. 
Commenting, arguing via phrases like ‘ I 
agree with..’ and ‘ I don’t agree with…’, 
voting, modifying ideas.

• Truthfulness.  Saying only what you believe
to be true, rather than agreeing or disagreeing
to appease or spoil others.  It is also legitimate
to be ‘neutral’ but with a preference.

Conclusion
• Acknowledging contributions, confirming 

commonalities and differences in findings -
‘show and tell’

• Attempting generalisations from the task and
social ways of working

• Attempting wider links

The Zone Education Improvement Partnership,
Islington.

1.  This idea is explored fully in Thinking Together, L Dawes, N 
Mercer & R Wegerif,  Published by Imaginitive Minds

2. Cognitive Acceleration in Mathematics Education  
3. These notes are derived from ideas from Piaget on the 

conditions in which group work by children can be fruitful 
rather than confusing or wasteful of time and resources, quoted
in  The Emergence of Mathematical Meaning: interaction in 
classroom cultures P Cobb, H Bauersfeld - 1995 - 
books.google.com.  These are then handled within the CAME
model of structuring classroom activities.

Plotting mathematical journeys 
Rachel Gibbons considers the importance of maps when planning – and
executing - any journey whether physical or intellectual

On the front page of one of the TES Jobs Sections a
month or so back teachers were encouraged to earn
up to £160 per week preparing pupils for GCSE.
Then a note came through the letter-box a few days
later asking, “Need a maths tutor?”  This it seems is
the level to which education has sunk:  cramming
for tests and exams.  I have for long had a theory
that mathematics has always been badly taught
because the subject contains so many easily-testable
processes, facts, pieces of information, results.  And
today, as we all know only too well, testing is still
all the rage.

This stress on testing, I would suggest, is distorting
learning - and I know I am not alone in this opinion.
Certainly, one should plan with care the learning
paths children are to take through mathematics and
record their journeys with equal care.  Dylan
Wiliam, the champion of formative assessment, was
recorded in another TES recently (“A Week in
Education,”  February 29) as stressing once again
the importance of what he maintains many teachers
do instinctively – “monitor the progress of a whole

class throughout each lesson and day by day.”
Certainly Wiliam is right that the best teachers do
have a pretty clear idea of where each of their pupils
is on the map of mathematics through which they
are leading them. But to track their progress
consistently and long term needs, I would maintain,
a map of some sort on which to trace their journeys
through mathematics.  Wiliam from the beginning
(and I at the end of my time in the classroom) had
the SMILE network on which to plan and map in
detail the mathematical experiences of each of our
pupils.  That made it relatively easy to give each
child an appropriate set of mathematical activities
“throughout each lesson and day by day”.  Indeed, it
changed the way we organised learning in the
classroom because we could offer a personal
programme to each pupil.  We could involve our
pupils in the planning.  We could keep records for
each one.  All because we had a ‘map’.  

On page 17 is a draft ’map’ of the recommended
foundation level mathematics terrain on which all
journeyings can be recorded.  
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A tick in the appropriate box can record a task that a
class – or an individual pupil - has worked on in that
part of the syllabus.  This is how the SMILE
network is used.  As the ticks multiply the record of
progress becomes apparent.  It is a record of
experience.  It does not attempt to record how well
the work was done but, if ticks continue in the boxes
below the concept we are interested in, we can
assume that there must have been considerable
success, otherwise the teacher would not have set
the pupil – or the class -
work on more complex
concepts. 

Such a map does not of
course stop secondary pupils
still being ruled by the bell
by which periods of study are chopped up into
frustratingly short periods where interest is aroused.
With secondary education being organised as it is,

we cannot avoid pupils being interrupted over and
over again when they may have just got to an
engrossing point in their investigations,
consultations or consolidation of their ideas.  Some
secondary schools have lengthened lesson time to as
much as three hours to avoid such frustrations.  With
the different organisation of most primary and
special education, teachers can give their pupils
some freedom in the choice of what to study when
and the best of teachers, having that detailed
knowledge of the individual journeys being
pursued, will do so.

Once such personal records are established, ways of
working in the classroom can be varied - anything
from individualised study, through working in small 

groups, to three part lessons for the whole class
together.  

One of the greatest values of personalised work is
that the pace can be varied from child to child.  It is,
after all, hard enough to change course by the bell
throughout the day without having to change it
many times throughout each lesson according to the
pace of someone else.  Usually the middle of the
class fares best in this kind of regimentation (for

remember, there is a top,
middle and bottom as far as
achievement is concerned in
every class however they are
arranged).

That is not to say there are
no very valuable joint activities that can be led by
teachers with a wide range of participants, but
working on your own at a mathematical problem is
also an experience which should not be missed. 

A map has another use: it has long been a puzzle to
me how teachers can possibly find their way around
the excellent - and often very detailed - syllabuses
developed by the mathematics co-ordinators in
primary and special schools – thick folders full of
carefully copied sheets of useful guidance.  How
can they be indexed for easy access?  The numbers
on the map below are not intended to indicate any
sort of order for the study of its content, rather, they
provide a useful index for everything that may be
used in mathematics lessons: concrete apparatus,
text books (or parts of them), work sheets, notes for
teachers, tests, whatever you will, being stored on
shelves, in cupboards or containers.  Everything can
be indexed according to the number references on
the map. 

The “Learning objectives poster pack” now
produced by the DCSF provides exactly this kind of
map and could easily be adapted for the use
described.  Such adaptation and indexing could
provide a thought-provoking professional
development course for teachers in a local group of
schools.  The first step of the adaptation might well
be to make it read from top to bottom rather than
bottom to top as this is the direction in which the
sentences within each section are of course read. 
How you number the sentences matters not one jot.
Go from top to bottom, left to right, or from the
middle moving out in a spiral, whatever takes your
fancy.  

One of the greatest values
of personalised work is that
the pace can be varied from

child to child.



Summer 2008 Vol. 14 No. 217

U
si

ng
 &

 a
pp

ly
in

g
m

at
he

m
at

ic
s

H
an

dl
in

g 
da

ta
C

ou
nt

in
g 

&
un

de
rs

ta
nd

in
g

nu
m

be
rs

K
no

w
in

g 
&

 u
si

ng
nu

m
be

r 
fa

ct
s

C
om

bi
ni

ng
 a

nd
su

bt
ra

ct
io

n 
to

C
al

cu
la

ti
ng

M
ea

su
ri

ng
U

nd
er

st
an

di
ng

sh
ap

e

C
or

e 
le

ar
ni

ng
 in

  m
at

he
m

at
ic

s 
- 

fo
un

da
ti

on
 le

ve
l

1.
M

at
ch

nu
m

er
al

s 
to

 s
et

s

2.
So

rt
 f

am
ili

ar
 

ob
je

ct
s 

to
 

id
en

tif
y 

th
ei

r 
si

m
ila

ri
tie

s 
an

d 
di

ff
er

en
ce

s

3.
St

ar
t t

o 
sa

y 
&

 
us

e 
nu

m
be

r 
na

m
es

4.
O

bs
er

ve
&

 u
se

 
nu

m
be

r 

5.
B

eg
in

 to
 r

el
at

e 
ad

di
tio

n
to

 c
om

bi
ni

ng
 2

 s
et

s 
of

 
ob

je
ct

s 
an

d 
su

bt
ra

ct
io

n
to

 ta
ki

ng
 a

w
ay

6.
C

om
pa

re
 u

si
ng

 
la

ng
ua

ge
 s

uc
h 

as
 

‘g
re

at
er

’,
 ‘

sm
al

le
r’

, 
’h

ea
vi

er
’ o

r 
‘l

ig
ht

er
’

8.
So

rt
, 

ch
oo

se
,  

&
 m

at
ch

9.
C

ou
nt

 h
ow

 m
an

y 
ob

je
ct

s 
sh

ar
e 

a 
pa

rt
ic

ul
ar

 p
ro

pe
rt

y,
pr

es
en

tin
g 

re
su

lts
 u

si
ng

 
pi

ct
ur

es
, d

ra
w

in
gs

 &
 

nu
m

er
al

s

10
.K

no
w

 
nu

m
be

rs
 

id
en

tif
y’

 
ho

w
 

m
an

y’

11
.F

in
d 

on
e 

m
or

e 
or

 o
ne

 
le

ss
 th

an
 a

 
nu

m
be

r 
fr

om
 1

 to
 1

0

12
.I

n 
pr

ac
tic

al
 

ac
tiv

iti
es

 b
eg

in
 

to
 u

se
 th

e 
vo

ca
bu

la
ry

 o
f 

ad
di

tio
n 

an
d 

su
bt

ra
ct

io
n

13
.U

se
 e

ve
ry

da
y

tim
e 

la
ng

ua
ge

; o
rd

er
 a

nd
se

qu
en

ce
 f

am
ili

ar
 

ev
en

ts
 &

 m
ea

su
re

 
sh

or
t p

er
io

ds
 o

f 
tim

e

14
.U

se
 la

ng
ua

ge
 

su
ch

 a
s 

‘c
ir

cl
e’

 o
r 

‘b
ig

ge
r’

  t
o 

de
sc

ri
be

 2
D

 
&

 3
D

 s
ha

pe
s

19
.S

ol
ve

 
pr

ac
tic

al
 

pr
ob

le
m

s

15
.C

ou
nt

 
ob

je
ct

s 
to

 te
n

16
.S

el
ec

t 2
 g

ro
up

s 
of

 
ob

je
ct

s 
to

 
m

ak
e 

a 
gi

ve
n 

to
ta

l

17
.C

ou
nt

 r
ep

ea
te

d
gr

ou
ps

 o
f 

th
e 

sa
m

e 
si

ze

18
.U

se
 e

ve
ry

da
y 

w
or

ds
 to

 d
es

cr
ib

e
po

si
tio

n

20
.C

ou
nt

 a
lo

ud
 in

 o
ne

s,
tw

os
, f

iv
es

 &
 te

ns
21

.S
ha

re
 o

bj
ec

ts
 in

to
 

eq
ua

l g
ro

up
s 

&
 

co
un

t h
ow

 m
an

y 
in

 
ea

ch
 g

ro
up

22
.C

om
pa

ri
ng

 tw
o 

nu
m

be
rs

us
in

g 
‘m

or
e’

 &
 ‘

le
ss

’

23
.S

ta
rt

 u
si

ng
 o

rd
in

al
 

nu
m

be
rs

24
.R

ec
og

ni
se

 
nu

m
er

al
s 

1 
to

 9



Vol. 14 No. 2 Summer 2008
18

A further sequence of reflections 
Mundher Adhami continues to consider the importance of reflection

More general reflection on principles of design of
Thinking Maths (TM) lessons
The Extension Course, in addition to designing
lessons, goes beyond to look at the principles of
design, which is a qualitatively higher level of work,
and involves generalising and abstracting from a
few prior cycles of this creative work.  Such
reflection could not occur unless we have some
collective experience in designing lessons.

One session at the extension course was devoted to
looking at the commonalities in the cycles of design
and trial of lessons the group had gone through.
This session had a clear structure:

Round 1 – about 20 minutes:
The starting question was  “What features do you
think are the most relevant to the design of a TM
lesson? List as many as you can in one minute
individually, then spend 2-3 minutes with another
colleague to explain and agree a list of three or four
together.”

This was followed by about 15 minutes of collecting
the largely different ideas from all, clarifying where
overlap or differences are.  Here is the list:

a. Purposeful context for activity

b. Questioning, key questions on key ideas

c. Building blocks of the activity: cycles of 
introduction, challenge, discussions

d. Metacognition questions.  Set generic 
questions to give to new teachers, e.g. “what 
made you think that?”

e. The ‘hook’; starting with a problem worth 
solving; something to generate interest, 
excitement and motivation.  (In further 
discussion questions were raised on whether 
this is the same as ‘a’ or different, and whether
or not the motivation can be generated from 
the style of questioning itself rather than from
context.)

f. Episodes or steps in the activity. (Is that the 
same as ‘c : building blocks’ or more related 
to the class?  i.e. are the episodes defined in 
cognitive or social terms?)

g. Mental map of the flow of the lesson, of 
where it is going; over challenge and under-
challenge, over scaffolding or under 
scaffolding.

h. The mathematical hierarchy or continuum 
within which the activity is set. 

i. Sensible ending of the activity.  (In discussion
this was contrasted with a valid ‘Never 
ending’ idea where the sense is relishing 
enquiry or excitement with a new challenge.)

j. The introduction should be: concrete, a hook,
relevant. ( a discussion on the word concrete 
followed)

k. Progressive challenge.  ( we discussed 
whether this is the same as episodes, and 
agreed that episodes may be at the same levels
in thinking demand)

l. Needing a conflict, whether resolved or not.

Round 2 : about 20 minutes
The next task was: “In pairs agree on sorting the
features we discussed or others, under two
headings”. In sharing the outcomes the five pairs
were as follows, after some clarification:

A.

B.

Planned lesson
features:

Maths content,
Big ideas or

concepts in logic

Teacher decided
features

Hook, setting,
context, pace

Design
Maths led pedagogy 

Implementation
Children-led

pedagogy 
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C.

D.

E.

The whole group agreed that 4 out of the 5 pairs
have largely split up the features in similar ways but
with different headings. They have generalised the
features they looked at under the headings rather
than using the same terms of round 1.  Pair D have
only looked at design or planning and elaborated
that aspect, and they used the terms they used
previously.  Both approaches were seen as valid.  

Round 3: About 15 minutes
“Choose three of the features and show how they are
related to each other.”

A: 

Comments: The smooth exponential view of a
steady rise in thinking demand level in the flow of
the Thinking Maths lesson has been replaced with
min- challenges rising in level of thinking overall,
with some rounding-off at the end. The bang is for

the problem story or hook, and the feature portrayed
is only the level of thinking or difficulty. 

B: 

Comments: The pair sees the design and cognitive
content of a Thinking Maths lesson as the outcome
of three features.  The set diagram overlap was
discussed as an ‘over-powerful’ model since the sets
may not fall within a clear Universal set. So in this
case the universal set could be the whole of
teaching, or the whole of CAME - too big.

C:   One pair have not opted for a visual way of
showing relationships but thought the connections
between feature lie in the ‘why?’ question, i.e. Why
should the features be connected rather than be
separate facets that can be present or not?   The
implication is that for a TM lessons to be effective,
some key features must be present together, in an
interactive ways, rather than in some additive way.

D:    
Maths Hierarchy

Mental maps (for a single lesson)

Episodes

Hook Purposeful context          Conflict

Metacognition

Comments: A linear order of planning

Mathematical
Within the
continuum

Maths map of
lesson 

Structural
Hook,

Metacognition, 
Openness at end

Preparation
Planning, Hook and

Key questions

Responses
Things cropping up,
serendipity, awkward

silences

Episode;
Problem to

solve

Given or expected
Content of the

lesson, sequence

What the teacher
does 

Differences between
teachers, Differences
between classes by
the same teacher
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Comments: The inner circle is for design and
planning, the outer for implementing in the
classroom.

How general is the stepped reflection model? –
about 15 minutes
A final discussion followed the three cycles.  The
content on which they are focused is the design and
implementation of single TM lessons.  Now the focus
of this discussion is whether the three steps can be
generalised to any content:

Round 1:
• List features of a field, and clarify them for two

people at least. 
• Share, compare, refine a whole group-list of 

features

Round 2:
• Classify the group-list of features under two 

headings and cope with overlap
• Share and compare classification, focus on 

criteria for classification

Round 3:
• Show how some key features relate to each other
• Share and compare models of relationships.  

Evaluate effectiveness for explanation of the 
ideas.

Some colleagues saw this as an example of use of
models such as Bloom taxonomy and others of a
similar kind. There was a general agreement that the
stepped reflection model may be valid for many
topics in CAME PD.

We agreed that the model we used for reflection is
actually being used in many other CAME PD sessions

without us labelling it as a ‘model’.  We also agreed
that the same model seems to apply to Thinking
Maths lessons themselves, with some variation.  The
similarities seem to be related to the logical steps
used, while the differences are in the subject matter.

CAME Associates

Note 1
CAME extension course premises and insights 
The article is based on the proceedings of day 3 of the Fourth CAME
Extension course at the Islington Zone 15 March 2007.  Present were
Lynda Maple, Pam Fletcher, Andrew Wrigley, Linda Jones, Gina
Ray, Nigel ----, Marie ---, Mark Dawes,  Sarah Zemelnyof, Alan
Edmiston and Mundher Adhami, who led the session.

The CAME Extension course normally involves 10-12 people
meeting for 4 days in the year,  focusing on the design of new
activities and the initial trials and observation in the classroom.
These activities are then refined in wider trials, with notes collected,
guidance written up, to be published later as part of the fund of
exemplar Thinking Maths lessons.  A by-product of the extension
course is to clarify the principles of design of new thinking activities,
so that the process can be used in the future by other groups of
teachers as an effective professional development line. 
A colleague who attended the February 2007 NCETM conference
suggested that the term ‘Lesson Study’ used there to identify an
exciting new line in PD, would apply to course in CAME.  The
question arose how the extension course differs from the standard
CAME course .

The CAME extension courses for 2003-4 and 2004-5 focused on
new versions of the secondary TM lessons, and 10 lessons of these
have been used in the second edition published by Heinemann
Education.  The third course, in the school year 2005-6, focusing on
Y5-6 (ages 10-11) lessons but faced the problem that the activities
indeed can have a very wide range in cognitive demand and
engagement, and be suitable across the ages Y3 to 9 (ages 8 to 14)
and beyond.  In fact the TM lessons already published by NFER
Nelson Let’s Think through Maths for Y2 and 3 can easily be used
fruitfully with Y4 and higher.  In the fourth course 2006-7 we
accepted that focusing on the logical reasoning underlying the maths
concepts, rather than the concepts themselves, plays havoc with our
ideas of match between tasks and age groups.

Two complications contributed to this realisation of the wider-than-
expected range of levels of thinking possible in each activity.

One complication is that the approach allows the teacher to go on a
tangent or deviation from the planned flow of the activity, however
flexible it is in TM lessons, in response to pupils’ interests in the
particular class.  This can lead to discussions of more basic or more
advanced concepts than expected as typical, either through
addressing idiosyncratic misconceptions or gaps in pupils
experiences, or capitalising on insights offered by some pupils and
unexpectedly seen fruitful and accessible to some other pupils.

The other complication is that the informal ways of expression of
ideas by pupils free the teachers from formal maths, and they
themselves begin to discover connections and subtleties in
mathematics they have not noticed before.  The mathematics can
be as novel to the teacher as to the children. Often the ‘cognitive
demand  levels’ of these informal ideas are not easily recognisable,
since the effect of many factors such as familiarity and concrete
experiences in each instance cannot be generalised. 

E:
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One of our premises has been formulated by Jerome Bruner as
follows: “We begin with the hypothesis that any subject can be
taught effectively in some intellectually honest form to any child at
any stage of development.”  (Bruner J.S. The process of Education.
Vintage Books NY.  1963, p33.)  Much of Jean Piaget’s work, with
whom Bruner worked for a year, was on linking intuitive thoughts
of the child with more sophisticated mental operations.  In his book
mentioned here[page 43], Bruner includes a thought on the
teaching of mathematics and science from Inhelder, Piaget’s
colleague in Geneva, that says: Basic notions is these fields are
perfectly accessible to children of seven to ten years of age,
provided that they are divorced from their mathematical

expression and studied through materials that the child can handle
himself.

The difficulties in engaging with children the logic of whom is
unfamiliar does not mean that assimilation of concepts or
successful handling of problems by pupils cannot be matched to
thinking levels, and some average age. Rather they indicate that
the range of levels, and ages, at which an idea can be handled can
be very wide, so that careful attention is needed by the teacher to
find the right challenge points that are most fruitful to most of the
pupils in a particular class.  

A (Getting to grips with the renewed
National Curriculum Programme of Study)
Jane Gabb shows how the threads of the New Curriculum can be
incorporated into existing schemes of work and suggests some ways
forward.

Some say that the renewed national curriculum is
completely different from the 2000 version, others
that it differs only in emphasis, and some that it will
make little difference to what is already happening
in maths classrooms.  As is often the case there is a
little truth in each of these seemingly diverse
standpoints, but much depends on where your
school, your department and your own teaching is at
present.

If in your school there is an attempt to connect
different areas of the curriculum through mapping,
meetings and themed cross-curricular days then this
renewed curriculum endorses that connectivity.

If your department has incorporated problem-
solving, rich questioning which makes pupils think
about mathematics and collaborative pair/group
work then your will already be addressing many, if
not all, of the key processes.  If your scheme of
work also shows the links between different areas of
mathematics and the relationship of mathematics
with the wider world both inside and beyond the
school, then you may need to demonstrate how this
approach connects with the key processes in the
new PoS, and you will need to check that all the key
processes are covered, but your SoW will not need
major surgery.

If as a teacher you have taken on board the need to
differentiate, make connections explicit, support

pupils in knowing their own next steps through
careful assessment and using AfL techniques such
as peer and self-assessment, marking which helps
pupils see how to progress and opportunities for pair
talk, then you are already teaching in line with the
new requirements.

One of the most telling images which shows the
difference between the old and new are the logos of
both NC documents.

As a staff it would be interesting to explore the
similarities and differences between these images.  I
would start off with a question which is also useful
in the classroom:  ‘What do you see?’.  The beauty
of this question is that there are no wrong answers.
In a classroom I would ask the least able first and
move through the class, asking as many pupils as
seemed productive, and demanding that each new
contributor should indeed contribute something
new.  In a staff room there could be a short
discussion in small groups followed by a sharing.
So, try it for yourself: ‘What do you see?’.
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In terms of implementing the new curriculum there
is support for this from local secondary mathematics
consultants.  The materials produced by the
Secondary National Strategy have a ‘drowning in
paper’ feel to them (as opposed to ‘death by
powerpoint’ I suppose.)

A common-sense approach is needed to the
mathematics curriculum.  I offer an approach (which
has 2 stages) as a starting point which could be
adapted to take account of the circumstances of your
department in your school.

The first stage involves the big picture of your
scheme of work:
If your SoW is sound, preserve objectives and topic
areas
If your SoW needs refreshing, start with a Medium
Term plan – topic areas and objectives
Then:

• For each topic area/unit, think of a context in
which to set the mathematics

• Identify/choose some rich tasks
• Look through the key processes and establish

which can be addressed (not too many!) – 
record on mind-map or other format

The second stage is an approach to producing rich
mathematical tasks.  Take one of the items in the
‘Range and content’ section (or a topic area from
your SoW) and build a spider diagram around it,
adding related areas of mathematics, real life
contexts, ideas for activities.  Decide on an aspect,
find a context for the mathematics, see which key
processes can be addressed through it and plan
activities which fit.  In Windsor and Maidenhead
just before half term we tried this approach with all
the secondary mathematics teachers in the borough.
They worked on this for around 11

2 hours and
produced some really good work which we have put
onto our education intranet.  We gave them partially
completed spider diagrams as a starting point.  An
example is shown here.  The format we used to
record the tasks and the instruction sheet are also
given.

Good luck – if you produce some rich mathematical
tasks which you would like to share with other
readers of Equals, please send them to us and we
will make sure they reach a wider audience.  We all
need as much support and help with this as possible.

Royal Borough of Windsor and Maidenhead

3.2h Perimeters, areas,
surface areas and volumes

Addition and subtraction

Algebra - constructing
and solving equations

to solve problems

Multiplication and division

Formulae - changing the
subject

Algebraic expressions
for all these

Classification of
shapes by formula

for finding area

Perimeter and area graphs -
comparison e.g. Area = 12

compared with Perimeter = 12
Relationship between
different triangles and

quadrilaterals

Relation between changes
of dimensions and area,
surface area and volume

Square and cube
numbers and roots
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RICH  MATHEMATICAL TASK NAME:  

Suggested number of lessons National Curriculum 
Key Stage 2/ 3/ 4/ 5
Topic area   N & A/ G & M/ Stats  

Scenario (setting the scene): 

Learning objectives: 

Key processes covered: 

Pupil Activities: Probing questions:             

Feedback / outcomes 

Resources   
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RICH MATHEMATICAL TASKS

Aim
To have a resource of ideas for rich mathematical
tasks available for everyone on First Class

Your objective
To work in a small group on one area of
mathematics and put on paper an idea which could
be used by another teacher to plan a lesson or a
series of lessons in that area of mathematics.

Your starting point:
Spider diagram on a content area from Geometry
and measures or Statistics, which has been started.

Firstly:
Add any links to the spider diagram.  This could be:

• Links with other areas of mathematics
• Real life contexts
• Activity ideas

Secondly:
Consider /discuss ideas of rich mathematical tasks
in this area which will address some aspects of the
content.

Then:
Look through the Key processes and identify which
could be easily addressed through this area of
mathematics.

Aim for one skill from each section:
• Representing
• Analysing
• Interpreting and evaluating
• Communicating and reflecting

Finally:
When you have a clear idea, begin to fill out the
Rich mathematical task format (by hand or
electronically).

When ready, save it in the Rich mathematical tasks
area on your First Class desktop.

Checklist for rich mathematical tasks:
• Accessible and extendable
• Allow learners to make decisions
• Involve learners in testing, proving, 

explaining, reflecting, interpreting
• Promote discussion and communication
• Encourage originality and invention
• Encourage ‘what if?’ and ‘what if not?’ 

questions
• Are enjoyable and contain the 

opportunity for surprise

The Harry Hewitt Memorial Prize

The prize is being offered again this year so -

Do you have a pupil who has struggled with mathematics and is now winning through?

If so your pupil could be this year’s winner

Send to Equals a piece of work which you and your pupil consider successful together
with:

• your explanation of how it arose
• a description of the barriers that had to be overcome in doing it
• the pupil’s age, year in school and the context of the class

Entries must be submitted by 30th May 2008




