SPEAR Maths Sample Pack

The
Primary

.‘) Maths

"  Problem
Solving
Framework

A comprehensive framework that:

e supports teaching and learning in Maths
problem solving

is easy to use

is flexible

promotes independence

encourages the transfer of process skills
includes a resource of over 550 problems
has been fully updated in line with the 2014
Curriculum




The Challenge

Problem solving in Maths is under-developed in
many primary schools

Few primary school teachers are Maths specialists
Maths problem solving is complex

Many teachers feel they should do more problem
solving in Maths but don't know where to start

The 2014 Curriculum centres on problem solving
but provides little guidance or support for this

Pupils often struggle to transfer knowledge and
understanding to unfamiliar contexts

The Framework

A five step process which children can understand,
remember and use

Supported by a comprehensive range of materials:
graded problems, records, self evaluation sheets,
etc.

Linked to the NC but not restricted to it or by it

Accessible to children of all ages and abilities from
EYFS to Y7 and above

An ideal resource to use alongside schemes such as
Singapore Maths




Sample Pack

The contents of this sample pack have been selected to give you a clear
understanding of what you get when you purchase a licence for using SPEAR
Maths.

Overview of SPEAR Maths Contents

Activity Records
Activity record sheets for each type of problem as well as general and simplified record
sheets.
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There are 7 different Activity Record Sheets in all.




Help Me Cards
Help Me Cards for each stage of each type of problem (a common SEARCH card and
specific cards for PLAN, EXPLORE, APPLY and REVIEW for each problem type).

Also, the same information organised into Help Me cards for each Level of each problem
type and for each Year Group (2014 version)

All: SEARCH

] Organ ise the important information into a list or table,
as you dedde, In order to see what mlght be mlsslng
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There are 46 different Help Me Cards
in the SPEAR Maths resources

With a litthe help, decde how to splve the problem coe step at &
time
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Key Questions
Key questions in SPEAR Maths colours at three levels of difficulty (Y12, Y34 and Y56)

Specific Key Questions for each type of problem

SPEAR Maths Koy Questions SPRAR Mathy Koy Quastincs SPEAR Maths Complets Key Questions
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There are 8 different question sheets in all.

Next Step Records
General pupil records for all problem types (Landscape and Portrait layouts) organised

in Levels and year groups (2014 version)
Sample

Next Steps Record for All Problem Types
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Pupil records for each type of problem. There are 13 different Next Steps Records to
choose from.




Target Cards
Target cards for Levels 1-5 (three versions). Also Target cards in individual year groups
(2014 version)

Year 4 T.
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Level 1 1 Ma m

7 Teip, ot 1
3 v probiem. md draw w pktuno tmm
helpma
mnmm,lmwmmmmm
_own w a1 which Bits are im|
 hiedp, 1 can decige what w
: = ALand siviadeser) mx»mmehmwmlnmwmﬂm
1 can plan a step Dy step appraach to sokving the
1wwluwumlmﬂnnqmto & problem with other b
:’tmlhﬂh L hdullneed mlt,vm\u It Holp 11T oed K< I’tmlodtbrnlmms Inmy answers and group
| simiar answers together
Lo i g or s adilk wht m“:&:‘a‘gﬁm thatt con, con 501/ 1 can SOt Wl v rmaest cmmoer o
r answer s choces
With a bitie help, T can think about which clue to
e B B it el e
t
- e somelml*\o Important and use this information to
1 can explain to.an sdult what 5 ‘not’ can rememoar L i can chodse soive the
which clue to start with and explain
Hutemerk maens () :w san::es [ t:l;u:: (Ll)dlﬂ ” e o e R s A
<an ex o an a at N
e show my answer i |y s cone e pobien e Em
mnomwv.wh#"m“l 1 can make drawings a9out the _which T prefar_ -
it ot S C i iy T can decde # U woud haip to start with the
1 m put the ans m r oA
togetnir in groups, with halp i€ 1 need
T .can explain wnat T think wil hapgen |
ﬁ;’%‘f’;‘mm (FRDP) 1 can pust my onswers In www  that will b ondvh
90 togethar (). .rmnnn.mu;mumwmmnw
T can expian wnat W L
h;:m If n:e? o N n:: 1 can decde Mrm add. (+), pmma =),
(FROR)_ M (x] ord “

EIAWE 2014

Self Evaluation Sheets
Self Evaluation Sheets for each type of problem with or without a teacher’s column.

Self Evaluati Logic Probl

Self Evaluation: Finding Rules and Describing Patterns

Name Date Name Date
Wi 5 ! Problem
ol Titl
Title els e
=

T identified the given facts and put them in order {1 prioritised them)
1 looked for any relationships and patterns in the information
1 worked systematically, starting with the simplest case [ worked systematically
I organised the data [ coflected into a list or table to help (dentify any I had a way to use one piece of information at a time and see what
patterns that there were effect it has, then to keep one thing fixed and test the other
:‘ a:iu an appropriate way of recording mv ideas about what came o )
_'_’Lﬁim
1 predicted what came Mfiﬂthﬂpﬂ this to see if Twas right
I had a way to track had been included and d not
L had a way to find the general rule
T used the general rule to say whether a number or shape woukd be |
in the sequence or not_ _ _ |

There are 10 Self Evaluation Sheets in all.




SPEAR Graphics
SPEAR graphic with key questions for each problem type:

Search Explore

Have I got everything Can I work
ready in order to make a systematically (step by

start?

step)?

How can 1 organise the
data into 3 fist or pattemn
that helps to identify
gaps?

Can 1 use drawings or
annotations to help see
the problem using
familiar shapes or
patterns?

Finding Rules and Describing Patterns Problems

DANE20LS

Simplified SPEAR graphic with icons for younger children:

Explore
Can [ work
systematically?

There are 10 documents like this in all.




Teachers’ Manuals

Teachers’ Guides for each type of problem containing Statements of Attainment with

examples of achieving each objective and suggested next teaching steps.
The same information compiled into a comprehensive teachers’ guide covering all

problem types.

SPEAR Maths Next Steps Teachers’ Guide with SPEAR Colours

with support, be able to "t out” a simple

Example

Next Teaching Steps

With some prompts i able to explain what
has been dede using mathematical language
eg 'l put two cakes on Teddy's plate and
three cakes 00 Humpty's plate and that
makes five atogether

Create opportunities for children to explore
and distuss patterns (&g patlems of Lego
bricks in a model) using mathematical
language

With suppert, engages with practical
: tving sorting,
counting and measuring by diredt Cormparison
eg can find cifferent ways ta drass teddy, can
order Cars in @ ling, can find out how mary
cars can be made wsing eicht wheels
With suppert eg packs a picric for the Three
Bears, lays the table for the Thiee Bears;
solves practical problems invelving counting,
acding, subtracting in the context of
NUMbers, Measures or Money

Create opportunities foe children Lo find lots of
possibilities eg find déferent ways to make 2
tower with three colowred blogks

Give children cpportunities Lo choose useful
resources from 3 kimited range of resources
Create opportunities for children to act out 3
wide range of mathematical prodlems
ireolving numbers, messures or money with
mare independence

- wath zuppore, be abie to

pects of 8 problem) in differeat orders

2

Wilh Suppert €9 chooses criteria Lo soet
huttons, shows that toy cars can be lined up

sh

Create opportunities foe dhildren Lo identify
the mathematical knowledge needed to saive
a problen eg by using 0oins 10 Buy items of

Il

be able to gesoribe verbally, or with
resources, passibie SOluBONS 1 & problem

s able to explain og ‘the Bue car is bigoest
Decause it's longer”, ‘there are five sheap and
seven oms,, ‘there are three dolls and Six
nats, s0 the deils can have two hists cadh’

Create opportunities for puplls to listen to
each othes’s explanations, try 1o make sense
of thern, compare and contrast, evaluate .

be abie ta count accurately the number of
posSitie soluticos 10 a simpie problem

With some suppert, is able to say eg there
are three ways 1o have two plates of cakes
with twa cakes altogether (1+1, 2+0and

Create opportunities for puplls to start to
make connections ad begn to apply ther

90+

¢ beable 1o understand a "not’ statement in
the context of a simple probsem {L)

15 able 10 explain g that ‘the ball i not on
the top shelf’ moans that the balt is on the
midgle or the bottom shell of 3 three shell
nookease

that the number of ways 10 throw !meeybeun
bags Into two buckets involves the same
pattern 8y the numoer of wayy Lo put three

Create opportunities foe pupils Lo practioe
2pplying their understanding of ‘not”
statements in a range of increasingly
challenging contexts eq include 31 extra shall
and an entra toy

ge to rew tons £g to

es In two bowls

MAWE 2013

A new teachers’ guide organised into year groups (2014 version)

Next Teaching Steps

diagrams and seme mathematical symbols to
communicate their thinking or demonstrate a
olution or process; s able to make &
generalisation with some assistance of probing
WESTIONS O prompts; when they have solved
probéem, is able to pose similar problems for
partner

Create oppartunities for puplls to expenence a
broadening range of problems of different
types, asking them to make sugeestions about
how thoy might tacikde each one and
encouraging them to try different approaches,
Making CONMEctions W previous work e
explore wiys 10 navigate & mazs findng &
oute that totals 100

Ith iemuted support, is beginning to try a
ariety of spproaches to overcome difficulties
en s0lving problems o4 when covenng an
ares with rectangudar tiles; with limited
ppart, 18 able to break up & complicated
S Into smaker steps in order to make a
Wt 15 able 1o answer questions to clanfy a
roblem; with limited support, is able to shaw
nderstanding of & general statement by
nding examgles that match it eg 'V you add
wo odd numbers you get an even mumber’

Create opporturities for childeen ta make
|oices about how they intend to spproach &
problem and then to explain the thinking
behind the cholces made, using language such
as it can't be . because "

Create opportunities for pupils to discuss, and
ihow understanding of general statements
that are true by findng examples that match
it and statements that are faise by gving
jcounter examples oy Sam says “all numbors
endhng in 4 are in e 4x able. 1y Sam
corepet

With limited support, is abde to choose
ppropriate p |
_eiresources that are not iImmediately avafable,
*land use these resources effectively to bresk

s [0 problems of dfferent types

es, ]

Create opporturities for pupils to choose, and
use, formal problem-soiving strategies;
encourage puplls th move queckly on from
‘acting out’ to more formal strategles;
encourage pupils to think creatively Lo search
for a sclution ta a prablem eg by asking
questions such as "how ere you going to shuw
e rest of the dass what you did?’ and 'is
itnere another way you couls da this?'

(With limited support, is able to tackie and

y {solve one-step problems invohing numbers,
. jmoney or measures incluging tme using Y4

Create opportunities for puplls to practsse
reframing 8 orotiern eg Dy putting It Into ther
own worts, Dy exgiaining It to o peer, by

Jeontent; with mited suppoet, is able to tackie Idiscussing 4w 8 group, by presenting to the




Pupil Passports

Suggested collections of graded and ordered problems arranged termly for Y1 to Y6
classes. Each passport contains a mixture of problem types of increasing levels of
difficulty and includes a brief description of each problem and necessary prior

knowledge:
Type = ¥3 Autumn
Di l.; PIRIW Title Description Necessary Prior Knowledge Date/
Comment
2 D6 Count triangles/ rectangies in & picture Recognise triangles and rectangles
Spot the Shapes I Count acourately to 20
N L1s Uncerstand how to win a simple number Add and subtract mentally 1,2 and 3
| Take it Easy pased logi game . — B B
.| Wi Fnd multiples of 5 and 10 which add to 55 S5x and 10x table facts
Stamps
RS0 Complete fragments of hundred sguare by Understand the lapout of a hundred
. Hundred Square filling in missing numbers square
Fragments
P128 Which cembinations of 3 out of 6 toys can you | Add and Subtract € and p Lo around ES
. Which Toys Can You buy with £57
Buy?
2 D64 Put numbers 1-9 in 3x3 grid <o that Know the meaning of difference’
0Odd Square differences of adjacent numbers are odd
ol L3 Use dues to woark out which cube was an top Know podticnal language
. Bulld a Tower af 3 four colour tower
= P124 Find ways of adding ¢4 cdd numbers to make | Add mentally to 20
Odd Numbers 20 Understand ‘odd” and “even”
5 R10 Ungerstand the pattern in 3 sequence of Recognise and desoribe patterns
L-shaped Model shapes and predict the 107 tem
. P30 Whale numbers whose digks add to 5 Add small numbers mentally
Ben's Number
. wo4q Simple word problems involving inverse Experience of usng niverse operalicns
I Think of 3 Number operabians
pe P22 How many ways can four stars on a Christmas | Work systematically
Christmas Tree tree he coloured elther red or yellow?

There are 6 Pupil Passports in all.

Problems

Over 550 problems covering Levels 1-5 and all problem types in an easy to use

searchable database. In addition, there are EYFS ideas for Maths problem solving. New

problems are being added all the time. Many problems now include ready-made
resources such as empty tables, as well as extension and support materials.All
problems include complete answers.




Early Years Ideas

These activity sheets are intended to be used by adults to inform their support of pupils
as they experience learning opportunities. Each sheet includes an activity, resources
and focusing and extending questions, as well as key objectives:
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There are 25 EYFS activites.

A complete problem:

Here is an example Y1 problem with answers, resources, simplified version etc:
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Notes

Some children may find the idea of the robot starting on 2 confusing. For this reason, you

may wish to use the simplified version of the problem on the next page. This generates

exactly the same answers but without the complication of starting on 2.




Diagram and Visual Puzzles
There are currently 70 separate Y1-Y6 DVP problems in the Problem Bank:
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Logic Problems
There are currently 109 separate Y1-Y6 Logic problems in the Problem Bank:
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Finding All Possibilities Problems
There are 152 separate Y1-Y6 Finding All Possibilities problems in the Problem Bank:
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Finding Rules and Describing Patterns Problems
There are 95 Y1-Y6 Finding Rules and Describing Patterns problems altogether:
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Word Problems

There are currently 125 Y1-Y6 Word Problems in the SPEAR Maths Problem Bank:
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