Rusy At Maths

CONFIDENCE FROM THE START
BUSY ANT MATHS AND A ‘MASTERY' APPROACH

TO THE TEACHING OF MATHEMATICS

There 15 @ universal expectation amongst educators, and parents dlke that, before puglls leave the primary

phase of education, the vast maortty of them will be able to read and write fluently - they will have mastered
the skils associtted with reading and writing

The terms ‘fluency’ and ‘mastery’, and such expectations, have not aways been associted with mathemtics
However, the first am of the National Curriculim for Mathematics (20) 15 “to ensure that all pugils become
fluent in the fundamentals of mathematics, includng through varied and frequent practice with increasingly

complex problems over time, so that puplls develop concegtual understanding and the abilty to recall and apply
knowledge raidly and accurately”

The National Curriculum for Mathematics (20%4) goes onto state that:

. Ngtherndtics 1§ an interconnected sulbject N which pupiS need to be dole to
move fluently between regresentations of rathematical deas  to develop fluency, ”
athematical reasoning and cormpetence in SoNing ncreasingly sophisticated problems

- [There is ar] “expectation that the majortty of pupls wil move through the
orogrammes of study d oroady the same pace” ‘\3

- “Pypls who grasp CONcepts raoidy should be chalenged through being offered rich
and sophisticated problems before any dccelerdtion through new contert Those who
are not sufficently fluent with earler ateridl should consolidate their understanding,

including through addtional practice, before moving on”

These princioles reflect those found N high performing education systems internationally, in particular
Singapore, Ching, Japan and South Korea: The common element that each of these jurisdictions share 1S
an agproach that provides dll pupls with full access to the curriculum, enabling them to achieve concegtual
understanding and procedural fluency - ‘mastery’ - in mathematics

In s October 201 paper enttled ‘Mastery agoroaches to mathematics and the new national curriculun’ the
National Centre for Excellence in Teaching Mathematics (NCETM) dentified certan princioles and features that
characterise this 'mastery” agproach to the teaching of mathematics This document ams to ilustrate how these
characteristics are embedded throughout the entire Busy Ant Maths scheme - from Foundation to Year 6
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Characteristic of

teaching for mastery

Feature of Busy Ant Maths

A detailed, structured
curriculum is mapped out
in small carefully sequenced
steps, ensuring continutty and
Qrogression

o

Fundamental skills and
knowledge are secured first
and must be mastered before
pupils move to the next stage
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The Medum-term plan for each year group in Busy Ant Maths offers a meticulously
constructed sequence through the Programme of Study n the Nationd Curriculum for
Mathematics (201)

For each year group (Years 1to @), distribution of the 36 teaching weeks N an
dcadernic year 1S organised into 12 three-week unts These units have been carefully
structured in such a way to ensure continuty and progression, and that the amount of
time dedicated to the different topics in the mathematics curriculum 15 balanced Busy
Ant Maths does however gve greater emphasis to certan mathematics topics, namely
- number and place value, addition and subtraction, multiolication and dvision and, as and
when goprogridte, fractions, decmals, percentages, ratio and progortion

Using the Busy Ant Maths online Planning Tool via Callins Connect, the Medum-term
plans can be easlly adaated to meet the specific needs of Ndwvidual classrooms and
schools The order in which the untts are taught can be changed and crucially, diso the
amount of time spent on a particular topic. This dlows indvidual teachers to provide
puplls with the amount of tme they regure n order to become fluent and achieve
mastery N @ particuldr topic or mathematical concegt

Busy Ant Maths supports teachers in planning a successful mathematics programme for

ther unique teachng context and ensures

* 0 Clear understanding of pupils’ pre-requistte skils before undertaking particular tasks
and learning new concegts

- that pupls understand fundamental concepts thoroughly and develop their understanding
50 that they buld ugon previous knowledge and develop a deep concegtual understandng

= considered progression from one lesson to another

= revistting and consolidation of previous learning when necessary

+ 0 Judicious balance of objectves, and the time dedicated to each one

An emphasis 15 gven in Key Stage T and Lower Key Stage 2 to number and place value,
the addtion and subtraction number facts to 20, and the multilication tables Without
this set of knowledge and skills, puals will not achieve the level of mastery and fluency in
rumber that 15 exoected i the Programme of Study

Fluency in Number Facts, the comalmentary scheme to Busy Ant Maths, has
been written specifically to sugport basic numerical skills through whole-class, parred and
indvidual games and activities, and assessment



Characteristic of

teaching for mastery

Feature of Busy Ant Maths

The vast majortty of pupils
progress through the same
curriculum content at the
same pace, dlowing them dl
full access to the curricuum

by focusing on developing deep
understandng and secure fluency
with facts and procedures

Lessons are carefully crafted
in order to foster deep conceptud
and procedural knowledge

e

Whole class discussions

and precise questioning
during lessons ensures that
puplls develop fluent technical
proficiency and think deeply about
the underpinning mathematical
concepts
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Each of the components in Busy Ant Maths have been designed and written with the
assumption that all of the pupils N a particular class are being taught not only the same
mathematics doman (topic), but also the same Nationdl Curricuum Attanment Target
(oljective), at the same time. A phiosophy of equal opportunty means that all pupls have
aecess to the same curriculum content

The lesson plans i Busy Ant Maths have been written with the ntention that they

are delivered to al of the pupls i a class Guidance on drect questioning, the use of
various models and images, and indwvidualised learning activities, ensures that whatever their
aoparent ‘abilty” all pupls are learning doout the same mathematics at the same time

The most important role of teaching 1S to promote learning and to raise dll pugils’ level

of attanment. To achieve these goals best Busy Ant Maths believes in the mportance of

teachers

= having high expectations for dll pupils

= systematically and effectively checking pupils’ understanding throughout lessons,
anticioating where they may need to intervene, and doing so with notable impact on the
Qualty of learning

- generdting high levels of engagement and commitment to learning

= congistently providng high quality marking and constructive feedoack to ensure that
pupls make raad gans

- offering sharply focused and timely sugport and ntervention that matches pupls'
indwvidual needs

To helo teachers achieve these goals, Busy Ant Maths provides

* highly focused and clearly defined learning objectives

= examples of targeted questioning, using dopropriate mathematical vocdoulary, that is
amed at both encouraging and checking pupll progress

+ 0 proven lesson structure that provides clear and accurdate drrections, mstructions and
explanations

- meaningful and wel-matched activities for puplls at all levels of understanding to practise
and consolidate therr learning

= highly effective models and mages to clearly ilustrate mathematical concegts, Ncluding
interactive digtal resources

Every lesson in Busy Any Maths includes a ‘Teach’ component This man teaching actwity
is broken down into clear steps to Support teachers N achieving the lesson objective(s),
and faclitate interaction wth the whole class

Suggested statements and questions to ask are provided to support the teacher Turn &
Tak opportunties are dso provided for pars of pupls to work together

Concegts are often explored together both during the ‘Teach” part of the lesson and
in the ‘Tndwvidudised Actwities’ n order to make mathematical relationships explict and
strengthen puplls” understandng



Characteristic of

teaching for mastery

Feature of Busy Ant Maths

A variety of concrete and
pictorial representations are
used to introduce and explore @
concegt effectiely

One of the key princioles behnd Bugy Ant Maths is the concrete-pictoriaabstract
(CPA) approach to the teaching and learning of mathematics: This method advocates that
there are three steps, or representations, necessary for pupils to develop understanding
of a concept

The CPA approach fosters a deeper understanding of mathematics so that pupls gan
greater conceptual knowledge rather than mere procedural knowledge

Different representations and models and images are used throughout the entire Busy
Ant Maths scheme to Support understandng and to encourage pupils’ reasoning

Concrete, pictoral or dbstract representations, and worked examyples, are provided
throughout the Activity books and Pupil books. However, the digttal tools on Colling
Connect and specific teaching sldes used within every lesson, ensure that teachers are
not compelied to use one particular regresentation. Athough suggested representations
are provided in the lesson plan, the flexiole nature of the dgital component allows
teachers to use the representations that they feel 1S most gopropriate for their puplls

Busy Ant Maths is written in the belief that in order to meet the array of puplls’ needs,
it 15 important for teachers to incorporate mutiple representations of mathematical
ideas N therr nstruction, as this Ncreases the lkelihood that they reach dll pupils through
ther dverse learning styles

It 15 for the doove reasons that the decision was made in Busy Ant Maths to present
mathematical representations predomnantly in dgttal form, as part of the Teach' feature
of a lesson, where the whole class is working together, rather than sokely in the Actwity
books and Pupil books, where there 1s a danger that pupls are left to ther own devises
to teach themselves

The Busy Ant Maths Calculations Policy, found on Collins Connect, ilustrates the
dfferent models and images used to teach each of the four operations: addtion,
subtraction, muttiplication and dwision

Busy Ant Maths holds firmly in the belief that the primary resource in the classroom s
the teacher, with the secondary resource being the Teacher’s Gude used n conunction
with Coling Connect, and that the tertiary resources are the pupll materils - the Actwity
books and Pupil books, Progress Guide and Homework Guide
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Characteristic of

teaching for mastery

Feature of Busy Ant Maths

Pupils are encouraged

to make connections n
mathematics i order to deepen
ther knowledge of concepts and
procedures and to ensure what 1s
larnt 1 sustaned over time

6

Fluency comes from deep
knowledge and practice. Recal
of gddtion and subtraction number
facts and multiolication tables are
fundamental in ensuring pupls dre
able to use known facts to derwe
and work out unknown facts,

and to use effectve, efficient and
appropriate written methods
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Pupils learn best when

- teaching and learning are seen as complementary

- teaching 1s based on dialogue between teacher and puplls to explore understanding

* learning about mathematical concegts and the ability to aoply these concegts are learned
dlongside each other

= the connections between mathematical deas are acknowledged N teaching

- gpleation s approached through challenges that need to be reasoned about

All of the components n Busy Ant Maths, and in particular the structure of the
teaching and learning sequence, 1e Getting started, Teach, Indwvidualised learning
and Plenary, am to promate a connectionist orientation towards the teaching of
mathematics

Fluency 1s not only about number - there are other areas of the primary mathematics
curriculum where fluency 1s important. However as previously acknowledged, number

is by far the largest, and arguably the most important, component of the primary
mathematics curriculum The organisation and allocation of the curriculum as set out i
the Long- and Medum-terms plans n Busy Ant Maths reflects this emphasis

Although imbedded throughout Busy Ant Maths, the mportance of fluency in number
means that before the Busy Ant Maths scheme was published, a complmentary
smaller scheme was written N order to address this vt component of the primary
mathematics curriculum

Fluency in Number Facts ams to sugport conceptual understanding, and the
development of mental fluency, n basic numerical skills through whole-class, pared and
indvidual games and activities, and assessment

The series is dvided into Key Stage 1 (Years 1and Z), Lower Key Stage 2 (Years 3 and
4) and Upper Key Stage Z (Years 5 and ©) It consists of three Teacher's Guides,
accompanying Facts and Games books and a CD-ROM contaning all of the resources
needed for the games and actwvities N downloadable form

Each Fluency in Number Facts Teacher's Gude and Facts and Games book covers
the three key number domans of the National Curriculum for Mathematics (204), 1e
number and place value, addiion and subtraction, and multiplication and dwision

Reference i1s made in Busy Ant Maths Teacher’s Guides to relevant games and activities
from the correspondng Fluency in Number Facts Teacher’s Gude or Facts and Games
book



Characteristic of

teaching for mastery

Feature of Busy Ant Maths

Teachers use specific
questioning to test
conceptual and procedural
knowledge, and assess puplls
regularly to entify those requirng
intervention so that dll pupils

keep up

A

Practice and consolidation
play a central role. Carefuly
constructed exercises and
problems enable all pupls to
develop conceptual understanding
dlongside procedural fluency

Vo

Pupils’ difficulties and
misconceptions are identified
and addressed through mmedate
formative assessment and rapd
ntervention - commonly through
indwvidual or smuall group suggort
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An important feature of the gudance provided during the Teach’ phase of a Busy Ant
Maths lesson is the Progress Check Questions These are specificaly designed to assist
teachers i checking puprls” understanding of the lesson objective(s) at certan key ponts
throughout this part of the lesson These questions am to provide mmedate feedoack to
puplls and to gauge pupil progress N order to adaat teaching

Success Criteria are also provided in each lesson to assist pupils N identifying the stegps
required to achieve the learning objective

The Busy Ant Maths Assessment Guides provide diagnostic, formative and summative

assessment. In particular the Assessment Tasks am to

= 0ssess indwidual pupils” level of mastery i a specific National Curriculum Attainment
Target (NC AT)

- dentify ndwidual pupils” strengths and weaknesses i a specific NC AT

-+ provide gudance about what to do for those pupls who are achieving above or below
expectations

= inform future planning and teaching of ndvidual puplls and the class as a whole

Vo

In all Busy Ant Maths lessons Teach’ is followed by pupil practice and
consoldtion - referred to as Indvidugised Learning’ This provides an
opportunty for all pupils to focus on their newly acquired knowledge

Pugil practice and consolidation consists of bath written exercises and practical hands-on
actwities, and includes individual, paired and group tasks

As well as four specific detaled lesson plans, each week Busy Ant Maths provides a
bank of four ‘Learning activties’ These activities are ntended to be used at any time
throughout the week, not Just as the fifth' lesson of the week They are designed
to provide teachers with a bank of practical actvities that they can offer to pupls
to further practise and consolidate their understanding of the National Curriculum
Attainment Targets and lesson objectives being taught throughout the week

Where agproprite, indvidual lesson plans in the Busy Ant Maths Teacher’s Guide ety
common errors and pupil misconcegtions, and offer useful remedation hints

As mentioned previously, the Progress Check Questions assist teachers in checking
ouplls” understanding of the lesson objective(s) at certan key paints throughout the
lesson. These questions am to provide mmedate feedback to puplls and to gauge pupl
progress in order to adapt teaching

The Assessment Tasks in the Busy Ant Maths Assessment Guides dlso helo identify upl
dfficulties and misconcegtions, and offer suggestions in order to address such errors



Differentiation does not
restrict the mathematics that
‘lower attainers’ experience,
whilst encouraging ‘higher
attainers’ to ‘accelerate’
through extension tasks.
Differentiation 1s achieved by
providng rapid Support and
intervention to address each
indvidual pupil's needs, not in
topics taught
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Feature of Busy Ant Maths

In Busy Ant Maths there 15 no dfferentiation in content taught However the questioning
and scaffolding indvidual pupls recenve in class as they work through problems wil differ
‘Lower dttaners’ focus of developing deep understandng and secure fluency with facts
and procedures, while ‘higher attainers’ are challenged through more demanding problems
which deepen ther knowledge of the same content

Busy Ant Maths Pupil books ot Key Stage Z offer three levels of challenge However
all tasks cover the same National Curriculum Attainment Target and learning objective
as dentified at the top of each pupll page Teachers make careful decisions as to which
level(s) of challenge they ask indwidual pupls to complete - with the vast maority of
puplls expected to complete Challenge level 2

Indvidual Lesson Plans include reference to resources in the Busy Ant Maths Progress
Gude that are written specifically for those pupls working “oelow” or ‘doove” expectation

Within the Progress Guide, support sheets are provided for specific lessons for those
ouplls who need extra support N attaning the competence necessary to master the
lesson’s objective(s) and would etther benefit from practising and consolidating the
prerequisites for learning or undertaking work ot a smpler level than provided in the
Pupil Book

Extension sheets within the Progress Gude are also provided for pupls who requre
more chalenging work: These resources have been carefully written to provide a greater
depth of understandng and often nvolve puils using and applying their mathematical
knowledge to solve problems and reason mathematically

In all instances, Support and Extension sheets cover the same mathematics togic i
order to ensure that, whatever the perceved ‘doilty’, dll pupls are learning the same
mathematics at the same time

Busy Ant Maths acknowledges the difficulties that teachers face in narrowing the gap
between the different levels of abiity found n many classrooms The Tracking back
and forward through the curricuum’ feature in the unt overviews of the Busy Ant
Maths Teacher's Guide identify the related National Curriculum Attainment Targets for
the previous and subsequent year groups. The chart also dentifies previous and future
related Busy Ant Maths unts in the current year, as well as the previous and subsequent
year groups. This feature 15 ntended to provide teacher’s with the ‘bg picture’ of the
knowledge, skils and understanding that pupls need to have in order to successfully
access the curricuum for their year groug, and also understand and doprecite

therr ‘foiece of the puzzle’ and the Ik between previous and future related learning
The feature 15 not ntended to be used s an indccation of the teaching and learning
opportunties that ‘lower’ or ‘higher” attainers should be experiencing
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Busy Ant Maths is written with the orimary intenton of helpng teachers
to helo pupls to develop mastery of mathematics’, and rasse levels of
attainment for all pupls

Tndeed, dll of the lead authors in Busy Ant Maths have worked for many
years traning teachers and writing aterils on goproaches that promote
mastery teaching of mathematics and raising levels, in order t0 Narrow the
range of abilties in the classroom

Ml of the components of Busy Ant Maths emphasise, and provide gudance
on, the importance of the cycical nature of teaching - plinning, teaching
and assessment - in order to best promote ‘tegching for mastery’

Peter Clarke

Series Editor, Busy Ant Maths
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