Developing teaching and learning in primary mathemé&cs: ‘
Lessons from England’s National Strategy
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Introduction

Introduced almost ten years apart, the Nationalri@ulum and the National Regular Lecture
Numeracy Strategy each were intended to improvetdlaehing and learning of
primary mathematics in England. Although these atiites have many things in
common, there are also some key differences. ThaMNatCurriculum set out the
content to be taught and broad expected learnitgpmes, leaving teachers to decide
on how to achieve these. The National Numeracy &yatin addition to specifying
content and outcomes, set out detailed directionsefaching methods. The National
Curriculum was twice revised and reduced in respa@ogeachers saying that its level
of detail made it unmanageable. The National Styatemtained far more detail than
the original National Curriculum but shows no sigrisbeing reduced. The National
Curriculum is mandatory; the National Numeracy ®gg is not mandated. And while
the National Curriculum did have an impact in teang, it is slight in comparison
with the impact of the National Numeracy Strategwpnly four years.

Training, both in and out of school, videos, selfdst packs, ‘leading
mathematics teachers’ to go and observe, classbam®ed support from over 400
consultants: no teacher has been able to escapmttienet of initiatives spread out
by the National Numeracy Strategy. Developed irpoase to the government's
concerns over standards in mathematics attainnpantjcularly as suggested by
England’s positioning in international league tatfldarris, Keys, & Fernandes, 1997;
Keys, Harris, & Fernandes, 1996), the National Namg Strategy’s extensive and
intensive programme of dissemination ensured tbatnkessages were passed down to
all teachers.

The introduction of the National Numeracy Strate@ppened to occur at the
midpoint of a large-scale longitudinal study of deimg and learning in primary
mathematics that was being carried out by a teamirad’s College, London: the
Leverhulme Numeracy Research Programme. The prefcursothe National
Numeracy Strategy — the National Numeracy Projeetas being developed at the
start of the Leverhulme Programme, but in putting riasearch proposal together we
did not anticipate the speed at which a strategyldvbe ‘rolled out’ into all schools
and so did not design the research to specifieadmine the impact of such systemic
reform. Nevertheless the data collected as pathefLeverhulme programme did
allow us to examine some aspects of the impactentional and unintentional — of
the National Numeracy Strategy. | address thesectsphrough looking at the
guestions:

e Have standards improved as a result of the Strategy

e Has teaching changed and if so in what ways?

¢ Are there unintended effects of the reform, botkifpe and negative?

¢ Are there implications for other teachers, reseznchnd policy makers?



Before turning to these questions, | provide soraekbround information on the
Leverhulme Numeracy Research Programme. The key résataf the National
Numeracy Strategy are also set out, to providerdest for the consideration of the
impact of the intervention. But first a brief woadbout the meaning of numeracy in
this context.
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Mathematics or numeracy?
A year before the introduction of the National Nuawy Strategy the government had
introduced a National Literacy Strategy; the use'mofmeracy’ thus echoed with
‘literacy’. It also seems likely that ‘numeracy’s apposed to ‘mathematics’, was
perceived as carrying connotations of ‘arithmetiod so was chosen to satisfy the
‘back to basics’ lobby.

In the pre-cursor to the Strategy, the National Hrany Project, the emphasis
was indeed primarily on number work, with numerdefined as:
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“a proficiency which involves confidence and congueste with numbers

and measures. It requires an understanding of timbar system, a
repertoire of computational skills and an inclinatiand ability to solve
number problems in a variety of contexts.”

(Department for Education and Employment (DfEE), 1993topduction, p.4)

The National Numeracy Project was only intendedetdntiplemented for three days a
week with teachers covering non-numerical aspefctseomathematics curriculum in
the other two days, but the ‘Framework of teachimgthematics from Reception to
Year 6' (Department for Education and Employment (DfEEP99b) that
accompanied the National Numeracy Strategy coversnumerical aspects of the
mathematics curriculum and the Strategy is expeitdae taught five days per week.
Hence numeracy has come to be synonymous with maties in the minds of
teachers and children alike. | shall use the temmsneracy and mathematics
interchangeably: both should be read as ‘schodhemaatics.’

Leverhulme Numeracy Research Programme

The national concern about standards of literacyramderacy in England in the late
1990s led the Trustees of the Leverhulme Trust, aitebée foundation, to offer to
fund a £1 million 5-year study on low attainmenthbasic skills at primary level
(literacy and/or numeracy). The competition for thieding was won by a team based
at the Department of Education and Professionali€u&ing’s College London, for
research focused entirely on numeracy. The resulpiragramme, known as the
Leverhulme Numeracy Research Programme, ran fro 192002 with the aim:

to take forward understanding of the nature andseswuof low
achievement in numeracy and provide insight infectifve strategies for
remedying the situation.

The research design included a large-scale longiaidiudy (the “Core Project”) and
five case-study projects (five “Focus Projects”)eThore Project was a longitudinal
survey monitoring attainment of 2000+ children &cle of two cohorts, observing
lessons and interviewing teachers and head teadipeirscipals). Although the

research programme lasted for only five years,dung an overlap in the two cohorts



indicates the overlapping structure of the cohoftghildren followed. Each cohort
was drawn from 38 schools (initially 40) and wecked the progress of all the

we were able to study all seven years of primatyosting in England. Table 1 z

relevant classes in each of these schools: 75eslaisgotal for each cohort. ! f ”(;‘ E
2 0 0 4
Cohort 1997/8 1998/9 1999/00 2000/1 2001/2
1 R Y1 Y2 Y3 Y4
Age 4/5 5/6 6/7 7/8 8/9
2 Y4 Y5 Y6 Y7 Regular Lecture
Age 8/9 9/10 10/11 11/12

Table 1. Progression of Cohorts 1 & 2 (* only a $mamber of children were tracked
into Year7)

We tracked children’s progress mainly through asegsall the children (except those
in Reception classes who were considered to bgydoog) in October and June of
each year of the study. All classes were visitedeast once each year, when a
mathematics lesson was observed and the classteatérviewed. The head teacher
and mathematics co-ordinator (manager) in eachaéchere also interviewed every
year to explore developments, as they perceived,tirethe teaching and learning of
mathematics in their school.

One of the Focus Projects — Case studies of pupgrpss — followed 60 of the
children in the Core Project schools in more detall five of these schools, we
selected children of varied attainment, six fronReception class (pupils aged 4-5
years) and six from a Year 4 class (pupils aged y&&rs). These children were
observed and informally interviewed in two blocKdige lessons each year, and their
written work collected. This data helped us to emplin detail some of the larger
patterns of progress that were observed in the Bomect data. (For fuller details of
the Leverhulme Numeracy Research Programme seetiVil®wn, & Askew, 2004)

National Numeracy Strategy: Key changes

Key features that the National Numeracy Strategypsgeto change were:
e Curriculum
e Planning
e Teaching, both pedagogy and didactics

Curriculum changes
Three main aspects of the primary mathematics webgest to reform within the
strategy:
e an increased emphasis on number and on calculatigmecially mental
calculation
+ less time on space and shape, measurement, daliingan
e a detailed breakdown of curriculum into teachingjeotives (the
‘Framework’)



An increased emphasis on number and on calculagigpecially mental calculation
Pupils, when presented with a calculation, weréddotaught to be able to decide
whether they were confident to reach an answer wgrknentally, rather than use a
paper and pencil algorithm. To support this, theyenm® develop a repertoire of
mental strategies from which they could select ediog to the type of calculation and
the numbers involved. The teaching of written catiochs was to be introduced at a
later stage in schooling (when children were age®l y3ars) than had been the
common practice (when children were aged 6-7 ydarsinformal written procedures
were to be encouraged, as a support to mental ladtnu Calculators were
discouraged, although use of them was to be tang$pecific lessons starting from
Year 5 (age 9-10 years)
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Less time on space and shape, measurement, dadéiritan

The increased emphasis on mental calculation meanletss attention would be given
to other aspects of the curriculum. Overall, arothree fifths of teaching time was to
be devoted to number work, with all other aspecteered in the remaining two fifths.

Detailed breakdown of curriculum into teaching atbiees (the ‘Framework’)

The National Curriculum set out the curriculum ine\KStages’: for five- to seven-
year olds (Key Stage 1) and for seven- to elevar-pids (Key Stage 2). In contrast,
the National Numeracy Strategy provided teaching l@arning objectives for each
year of primary schooling, and with a greater leviebpecificity than that set out in
the National Curriculum. These yearly objectivesenisted, with detailed examples
to elaborate them, in a key document — ‘The Framkeviar Teaching Mathematics
from Reception to Year 6’ (Department for Educatamd Employment (DfEE),

1999b).

The Framework breaks the mathematics curriculum dowincreasing levels of
detail. This breakdown starts with identifying figarriculum strands of: humber and
the number system; calculations; solving probleh@ndling data; measures, shape
and space. Each strand is presented in seven yeadying programmes, and broken
down into a number of sub-sections. For exampl#hiwithe calculation strand are
sub-sections on: understanding multiplication amdsibn; rapid recall of multi-
plication and division facts; mental calculatiomagtgies (x and +). Within each
strand’s sub-sections there are a series of spdediching objectives. Finally, these
detailed objectives are re-presented later in themBEwork with examples of
expectations of what children should be able toird@ach year of their primary
schooling.

To illustrate the difference in detail within eactitintive, the National Curriculum in
its teaching objectives for Key Stage 2 says, famaple, this, in total for four years of
schooling, about teaching mental strategies foitiaddand subtraction:

“d) recall all addition and subtraction facts fack number to 20
e) work out what they need to add to any two-diginber to make 100,
then add or subtract any pair of two-digit wholemers; handle
particular cases of three-digit and four-digit ditbei and subtraction by
using compensation or other methods (for examlep3- 1997, 4560
+998)”

(Department for Education and Employment (DfEE), 1999869)



In contrast, a typical learning outcome for a Ydapupil (aged 8-9 years) in the
section on mental strategies for addition and sighibn in the ‘Framework’ is:

Find what to add to a two- or three-digit numberntake 100 or the next higher
multiple of 100
* Respond to oral questions and explain method:
What must be added to 37 to make 100? 432 to HG@
* Work mentally to complete written questions like:
3200 + =4000 8400 + =9000
(Department for Education and Employment (DfEE), 1993456 examples, p.44)
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And this is only one of some 25 such strategi¢edis

Planning changes

The Strategy training encouraged teachers to creadily plans for mathematics by
selecting from the lists of objectives providedtle Framework: teachers were thus
expected to reduce their dependency on textbookshasprimary resource for
planning. The Framework was to be used as a dagyordference point and
published materials referred to, if at all, only asource of further examples. All
schools were provided with an example of what #saiit of this approach to planning
might look like — a set of ‘medium term plans’ wite objectives in the Framework
organised in blocks to be covered in a group addes (over 1-3 weeks). Although
teachers were encouraged to use this example agl@l iwn which to base their own
organisation of the objectives, the majority of aals took to using the example as
given as a basis for their daily planning.

Teaching changes
A substantial part of the emphasis in establistiirgNational Numeracy Strategy was
in encouraging all teachers to engage in the pegagwactice of implementing a
‘daily dedicated mathematics lesson’. This emphbasid come about because of a
perception in policy circles that not all childrerere being taught mathematics every
day of the school week, hence the requirement fdaidy’ lesson. Timings for these
lessons were specified: the youngest pupils woaleta lesson of around 40 minutes,
but this was to be extended to a full hour by titerl years of primary school. The
lesson was to be ‘dedicated’ in that only mathersatias to be taught during that time
(a popular practice promoted by the Plowden Ref®entral Advisory Council for
Education (England) (CACE), 1967) in the sixties waes ‘integrated lesson’ where
groups of pupils worked concurrently on differentrriculum areas, or latterly,
different aspects of mathematics worked on by difié groups in the same lesson.
Although much reduced in popularity by the 90syak these practices that were being
discouraged through the ‘dedicated’ mathematicsoles

Further to all this, this daily, dedicated mathdosatesson was to be organized
according to a three-part template

e a10-15 minute ‘starter’ of oral/mental skills ptiae
« ablock of ‘direct interactive teaching’ of the waalass and groups
e afinal 10 minutes of plenary review.

During the middle block of direct interactive team teachers were encouraged to
group the children into three or four groups, tbeposition of these groups based on



teaching the whole class, the teacher could wddnsively with one of these groups.

In addition to these pedagogic changes, certaimactid changes were also
introduced. For example, emphasis was placed ongbef the empty number line as
a key didactic tool for supporting the learningroéntal strategies for addition and
subtraction Framework (Department for Education BEntployment (DfEE), 1999b,
Y123 examples, p. 45).

attainment — a ‘top’ group, one or two ‘middle’ gps and a ‘lower’ group. When not ‘
|
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National Numeracy Strategy: Sources of disseminatio

These changes were introduced into schools througisgematic national training
programme based on standard packages of trainirigriala, providing timetables,
overhead transparencies to illustrate key point&l @ideos to demonstrate ‘best
practice’. Training in each Local Education AuthoKi8chool District) was organised
for teachers from each school by specially appdittginers acting as consultants and
working to regional directors, under a nationakdior. In all schools the training was
run by school mathematics co-ordinators, with addil support from the consultants
provided for low-performing schools, both in-schaad via local courses.

Initially, three teachers from every primary schatiended a three-day training
where they were introduced to the template for dady, dedicated mathematics
lesson and the ‘Framework’. Money was provided llowaevery school to close to
pupils for two days and for these three teachecasgade the three-day training to all
other teachers. Over and above this a networkeafdihg mathematics teachers’ was
established. Teachers were released to visit arehab&ffective teaching’ in practice
in the classrooms of these leading teachers.

For those schools considered to be under-perfornaagjudged by pupil
attainment on national tests — around a third Igfranary schools — a further five-day
training course was provided with three teachemnfeach of these schools attending.
(Subsequently this training was made available Ho sehools irrespective of
‘performance’.) Under-performing schools receivadter support from a ‘numeracy
consultant’ who would visit schools to help wittaphing, work in classrooms and run
further training.
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Impact on the Leverhulme Numeracy Research Programme

In designing the research to address the aim attifgiing ‘effective strategies’ that
might be linked to raising standards we had expethat our lesson observations
would cover a range of styles of pupil organisatiord teaching. Patterns in these
styles could be looked for and any associationh witpils’ gains on our assessment
investigated. A major impact on our expectations wee adoption of the ‘three-part
lesson’ as the norm for nearly all the mathemdgssons we observed in the latter
half of the study.

Not surprisingly, however, at least to us as redeas, but perhaps
disappointingly to policy makers, the patterns tihiament that our assessments
showed were no different after the introductiorttaf three-part lesson than they had
been before. For example, the average gains thpilspmade between each
administration of our assessments were fairly @test across all years of our study
(although the size of the gains did differ for diint age groups).

There was, however, one unexpected bonus to ouargds@rogramme arising
from the introduction of the National Numeracy 8oy and the three-part lesson. We
had designed the two cohorts so that one startédangroup of Year 4 pupils and the



other ended with a group of Year 4 pupils. Yearaswhus to be an ‘anchor’ year,
linking the two cohorts together: as these weresga in the same school, albeit five
years apart, we expected their experiences to &onably similar and they would

thus enable us to link the two cohorts togetherleralshows the year of introduction

of the Numeracy Strategy (1999/00) and the positgprof the two Year 4 cohorts

relative to this.

Cohort 1997/8 1998/9 1999/00 2000/1 2001/2
1 R Y1 Y2 Y3 Y4 Regular Lecture
Age 4/5 5/6 6/7 7/8 8/9
2 Y4 Y5 Y6 Y7*
Age 8/9 9/10 10/11 11/12

Table 2. Impact of the introduction of the Natiorfdumeracy Strategy on the
Leverhulme Numeracy Reseach Programme

But instead of the two sets of Year 4 classes lgghiad similar experiences they
turned out, thanks to the National Numeracy Stsatég have had quite different

experiences. The older cohort when we first tedtechtwere completely ‘untouched’

by the National Numeracy Strategy, whilst when ybenger cohort reached Year 4
they had had three years’ experience ‘StrategytessWe were thus provided with

data that might shed some light on the effecthef$trategy, data that provides the
basis for the findings now discussed.

Did standards improve as a result of the Strategy?

Figure 1 shows the percentage of eleven-year-adshing the expected level of
attainment (level 4) in National Tests. In 1998 tational Tests for mathematics
were changed: an orally administered mental mathiesntest was added to the two
written papers. This change in the extent and natitiee test may account for the dip
in attainment in 1998 as teachers and pupils weteused to the new format and
expectations. As the curves for mathematics andigingbth show, there had been a
steady increase in attainment in the years priothéointroduction of the National

Numeracy Strategy. And, setting 1998 aside for ematitics, the trajectory of

increased attainment since the introduction of Madional Strategies in Literacy

(1998) and Numeracy (1999) is not very differentht® prior ones.

Perhaps more striking is the performance in Sciemwer the same period.
Science is the third ‘core subject’ on which alpjis are tested nationally. Although
no Strategy has been developed towards increagaigraent in Science, the National
Test scores for science out-perform English and madlties both before and after the
introduction of the National Strategies for botljsats.

Turning to data from our Leverhulme Programme, Tabéh@ws the difference
in test scores for the two cohorts of pupils at lleginning and end of their time in
Year 4. Before the introduction of the strategyalyé (8-9 years old) pupils that we
tested scored on average 52% in the October andi®2Be June. Five years later,
Year 4 pupils, in the same schools, who, prior éaY4, had had two years experience
of the Strategy scored slightly higher with 55% aBP% in October and June
respectively. Converting these gains into age edents, our data suggests that pupils



who had the benefit of the strategy were perfornaing level equivalent to pupils two
months older than those who had not had experiehites strategy.

100

---®-- Maths
—l— Science
— —-A— - English
30
20
10
O T T T T T T T

95 96 97 98 99 00 01 02 03

Figure 1. Percentage of 11-year-olds reaching éggdexttainment in national tests

Note that in each year the gains made within ther yeere the same: pupils gained
10% on average irrespective of whether or not ¢laehing that they experienced had
been influenced by the Strategy. In general terandata shows that the strategy had
had a positive, but slight, impact on pupil attagmin

1997-98 2001-02 Gain Age gain | Effect size
equivalent
October 52% 55% +3% +2 months 0.17
June 62% 65% +3% +2 months 0.18

Table 3. LNRP test results for Year 4 pupils pre post the introduction of the
National Numeracy Strategy (n=2000+ for each cghort

Table 4 breaks down the June assessment scoresadbr owhort into different
attainment bands. In the run up to the introductibthe National Numeracy Strategy
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mathematics. Apparently, the spread of attainmeas greater in England than in
comparable countries and one aim of the Strategytvaarrow the attainment range.
Although based on only one year-group, our datavshthat three years into the '
Strategy, the range of attainment, if at all chahded widened rather than narrowed.
The top five percent of pupils had gained two petags points while the bottom five
percent had dropped two points. The greatest gagéns made by the middle 50% who
were performing 4 percentage points higher thanetipgivalent classes prior to the
strategy. With the Strategy’s emphasis on more &/etdss teaching, it is reasonable
to assume that this result could be due to thettessntent being pitched at the middle
group. In addition, interview and observation dfatan the case study pupils shows
that the lower attaining pupils were less likelb®actively engaged with the oral and
mental starter parts of the Strategy lessons, thissing out on opportunities to
discuss mathematical ideas.

there was much rhetoric about the ‘long tail of emthievement’ in English z
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Attainment group June 1998 June 2002
Top 5% 90 92
Top 10% 88 90
Top 25% 82 85
Middle 50% 63 67
Lowest 25% 39 40
Lowest 10% 30 29
Lowest 5% 25 23
All 62 64

Table 4. Change in mean % correct for Year 4 attaitrgroups

Breaking down our assessment into different mattiemalomains reveals further
distinctions in patterns of attainment. Table 5 shéwat greatest gains were made on
items (n=31) assessing whole number and the nusystem. This is likely to be a
result of the emphasis in the framework on workhig area and a shift in the teaching
of place value. The Strategy training had put emighas increased use of number
lines to model whole number and a move away frostueing, say, 45 as ‘four tens
and five units’ towards describing it as ‘forty afiee’. Our observation data showed
that these approaches were being taken up in otasst



Domain n 1998 2002 Difference

Number system 31 63 69 +6
Addition/subtraction 18 60 65 +5
Multiplication/division 9 69 68 -1 e
Fractions/decimals/ratio 13 41 42 +1 20 0 4
Solving real life problems 10 40 39 -1

Table 5.Changes in mean % correct for groups oB&géems (June)
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The slight dip in scores on items (n=13) assessigjng real life problems is not
surprising given the Strategy’s decreased empluasithis aspect of the curriculum.
But more surprising is the dip on the multiplicatiand division items, but our lesson
observation data showed that, despite the trairchgnges in methods of teaching
multiplication and division were much less pronoesh¢han for number or addition
and subtraction,

So the answer to the question ‘Did standards imgpamva result of the strategy?’
is a qualified yes. Overall standards rose in &y following the introduction of the
Strategy, but fell short of targets being set. Gitleat over this period the standards in
science rose more sharply, whether the rises irhenadtics were a result of the
Strategy is debatable. Looking at mathematical dosdi looks likely that the
changes to the curriculum had had an impact anénghat the overall gain in a year
was similar before and after the introduction & 8trategy, these curriculum changes
appear to have had more impact than the pedagbgimes. Indeed the slight increase
in the range of attainment within a year group rafitee introduction of the Strategy
suggests that the pedagogic changes had not béemefit to all pupils.

Did teaching change and if so in what ways?

Our data does indicate that there were substadfiahges to both planning and
teaching and that these changes were the restitteointroduction of the National
Numeracy Strategy.

Planning in 2001/2, in comparison with 1997/8

Two things to note here. First, teachers interviewed®001/2 reported that they
engaged in more frequent planning than they hack dwefore the Strategy. This
included more planning both for the whole class &ordtargetted groups of pupils.

The main resource that teachers reported usinghér planning was the Strategy’s
framework, with around two thirds of the teachemeiviewed in 2001/2 (n=150)

reporting that they referred to the Framework asteveekly. The majority of these
teachers also reported following the sample medemm- plans that the Strategy had
provided. The third of teachers not reporting ushng Framework for planning were,
in the main, working from newly published schemesl #extbooks; schemes and
textbooks that carried the promise of being matdbetle Framework.

The second major change was the shift from actieidylessons to objectives-led
lessons. Before the Strategy, when asked aboutlheyselected lesson content most
teachers talked about finding activities that wiarked to a mathematical topic, but,
equally important, were likely to engage childrerifgerest. After the Strategy,
teachers had universally adopted the practice atisg) to plan lessons by taking
teaching objectives from the Framework and thediffig, or creating, activities that
they considered would fit with the objectives.

10



Lessonsin 2001/2, in comparison with 1997/8 z
The most obvious change in 2001 was the number ssbfes that fitted with the
Strategy’s model of the three-part lessons. [93% of the lessons that we observed !
in 2001/2 were classed as conforming to the theeeipmplate. Looking back at the
lessons of 1997/8 only 12% were considered to hawghing like a three-part
structure. Allied with this was also a substantiatease in the amount of whole class
teaching observed.

The lessons observed later were also longer. Leds@@91/2 lasted, on average
61 minutes compared with an average of 54 minud®997/8. Taking out, however,
the time given over to the mental and oral stadad the drawing together plenary,
then the 2001/2 lessons actually had on averagleoees main teaching part: 40
minutes compared to 47 minutes in the pre-Stralesgons.

As indicated above we did observe more use of ithectic tools recommended
by the Strategy, particularly the use of empty namlines and informal calculation
methods for addition and subtraction. But the stydé teaching and tools used for
developing understanding of multiplication and sieh pre- and post-Strategy were
indistinguishable: usually a mix of rote learning roultiplication tables and some
version of an algorithm for long multiplication ghdespite emphasis in the Strategy
on the use of grid and area models for long mudgpion).

So did teaching change? In terms of pedagogy etesgjanisation and structure
— the Strategy appeared to have had a big impardtit®impact on didactics — the
models and tools used for teaching particular ®piavas less obvious and our data
suggests that the impact of the Strategy on thsspaachy.

Along with this variation in the intended impact tife Strategy, our data
indicated that there might have been other, ungedreffects. It is to these unintended
effects that | now turn.
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Are there unintended effects of the reform, both psitive and negative?
I now turn to considering some of the unintendddat$ that appear to be a result of
the Strategy’s directives on:

« Direct, whole class teaching
* Manageable differentiation
e Objectives driven lessons

| address these unintended effects by looking etptilicy statement, speculating on
the principles and perspectives that the policyhinige based upon, and our evidence
for the way the policy statements were being worked in practice. | have to
speculate on the principles and perspectives widgrthe policy directives as these
are not always explicitly spelt out in the polioyadiments. Whenever possible, | have
tried to base these speculations on what mighbhsidered ‘best practice’ reasons.

Direct, whole class, teaching

The Policy directive here was that more attentioedee to be given to teaching and
instruction.

11



teacher:
« devote a high proportion of lesson time to direziching of whole
classes and groups, making judicious use of tekiyomorksheets and '
ICT resources to support teaching, not to replate it )
(Department for Education and Employment (DfEE), 1999b,
Introduction, p. 4, original emphasis)

“Where teachingis concerned, better numeracy standards occur when ‘
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This appears to have been based on a perceptidnptiigils had been spending t00 gegyiar Lecture
much time working alone in mathematics lessonsviptsly the perceived dominant

practice had been to start pupils off working ortextbook and to allow them to

progress at their own pace through this (how wideag this practice actually was is

debateable). It was claimed that the pupils’ déferrates of progress resulted in the

children in a class being engaged with a variety nadithematical topics, which

reduced the opportunities for discussion, particiylavith the whole class.

A practice introduced to address this was the tpheee ‘daily dedicated mathematics’
lesson with its three-part structure.

Unintended effects?

Tapping into collective memory and an increasdransmission’ styles of teaching.
Evidence from both the Leverhulme research and elsenhdicated that the Strategy
emphasis on using a three-part lesson for mathesnats widely taken up by
teachers. The success of this was no doubt largelgnaequence of the emphasis
given to this within the Strategy training. Butilso seemed that teachers were willing
to adopt the practices because they tapped intmliective memory of how
mathematics should be taught.

Several teachers in the Leverhulme schools comméhttdhe Strategy model
for lessons meant “I can finally teach mathematiesway | think it should be taught”.
Lesson observations provided insight into what wasamh by this: the adoption of a
four-part lesson. This extra forth part was a resfltthe splitting of the ‘main
teaching’ part of the lesson into two: a portiontiofe when the teacher explained to
the pupils what they had to do and a second phasa the pupils were sent off to
carry out the tasks demonstrated. This part oféhedn thus frequently resembled the
sort of mathematics teaching that the teachers dbkmes were likely to have
experienced when at secondary school. At bestntioidel set up challenges for the
pupils to go off and work on, but we more often eved teachers explaining, at
length, procedural work for the pupils to do. Im@plessons the majority of time was
given over to teacher talk with the pupils affordetle opportunity to work on the
mathematics independently.

Reduction in extended and investigative tasks

Alongside this increase in ‘transmission’ teaching noted a decrease in the number
of lessons that provide pupils with the opportumityvork on mathematical tasks that
required sustained engagement. In the pre-Strdesgppns observed several lessons
were built around investigational activities thaher involved the children in working
on extended tasks or that involved short and fregu®vement between group or
individual work and whole class interactions; wevdaardly any such lesson post-
Strategy.
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Another key Policy initiative was that strategies flealing with the range of pupil

Manageable differentiation ‘
attainment in classes had to be workable: difféaioh needed to be manageable.

“Where teachingis concerned, better numeracy standards occur when )
teacher:

e ensure that differentiation is manageable andrednaround work

common to all the pupils in a class, with targetedsitive support to

help those who have difficulties with mathemate&kéep up with their

peers.”

-0

M
0
0

Regular Lecture

[ibid, Introduction, p 4, original emphasis]

This also seemed to be based on the principle effikg the content of lessons more
focused. Just as too much individualised work oxtbteoks would spread the

mathematics covered in a lesson, so too trying dlmsely to meet the needs of
individual pupils would spread the range of taskwked on and again decrease the
opportunities for teacher/pupil contact and diséars

The practice advocated here was to work with threaging levels in classes: a group
of high attainers, one or two middle groups, amdaup of low attainers.

Unintended effects?

Increased use of setting

If putting the children into three levels of attaient (or ‘ability’ as more commonly
used) within a class is supposed to make teachorge manageable, then, so the logic
goes, putting children into three levels of attaéminacross classes must be even more
effective. Hence many schools have moved from bg@wreous mathematics classes
to homogeneous groups: to setting pupils by attairtnfor mathematics lessons
(despite the evidence of the adverse effects of #sitting (Bartholomew, 1999;
Boaler, 1997).

Although explainable within the Strategy directivéis organisational move also
needs to be considered in the light of the higkestaesting that is now in place in
English primary schools. One of the policy driverended to increase the numbers of
pupils attaining the expected level of attainmehevel 4’) for 11-year-olds is the
publication, in national and local press, of schboésults: percentages of pupils at
different levels of attainment. Crucial to schogisipil retention, funding, and levels
of intervention from inspectors is the percentaf@upils attaining the benchmark
Level 4.

Inequality of opportunity

There is some evidence that this emphasis on théensnof pupils reaching level

four, along with the move to homogeneous groupmtgading to a “triage” approach

to learners: the deployment of resources and expeed, skilful, teachers is put

towards working with those pupils who are on thepcof achieving Level 4. Pupils

who are expected comfortably to reach Level 4 atggiven any special attention and
equally those highly unlikely to reach this levdl attainment are also not given

special attention. Thus, although the strategy moesed to be raising standards of
mathematics education for all pupils, the practioeimg developed raise a number of
equity issues.
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Objectives driven lessons
The policy directive here is that learning objectiveeeded to be shared with pupils.

“Good direct teaching is achieved by balancingedéht elements: '
Directing: sharing your teaching objectives with the classuring that )
pupils know what to do, and drawing attention tinover which they

should take particular care, such as how a graphlgtbe labeled, the

degree of accuracy needed when making a measureongmw work

can be set out...”

-0

M
0
0

[ibid, Introduction, p 11, original emphasis]
Regular Lecture
This appears to be based on a perception that pusly pupils had been ignorant of
the purpose of activities that they worked on inhamatics lessons and the principle
that raising this awareness would result in beteaching and learning
The practices advocated, and one that appears ® theen almost universally
adopted, is that of writing objectives on the baairthe start of lessons.

Unintended effects?

Emphasising the teachable over the learnable

This practice has led to a concentration on thechieble’ as opposed to the
‘learnable’. For example, monitoring reports on thglementation of the strategy
have noted the preponderance of lessons workingdarbling numbers. But if
learning outcomes have to be explicitly shared watlpils is it any wonder that
teachers are more likely to choose to share amth #@a objective like:

“Know by heart or derive quickly doubles and halves
[ibid, Y456 examples, p 58]

Rather than

“Understand and use when appropriate the princigag not the
names) of the commutative, associative and digivibuaws as they
apply to multiplication.”

[ibid, Y456 examples, p 52]

The tension between teaching objectives and pupishods

A second effect of the introduction of this praetibas been to place teachers in
tension when attempting to draw on pupil methoddeteelop lessons. As noted above
one of the aims of the Strategy was to increaserdhge of mental strategies with
which children were familiar and which they couldaw upon to carry out
calculations. But if the teacher has to specifdvance the strategy that a lesson is
going to focus on, how is she to deal with the pugio chooses to use a different
strategy from the one specified?

For example, one mental strategy that childrersapposed to be learning is that
of ‘bridging through ten’: adding, say, 8 to 56 dgding 4 to make 60 and then adding
another 4. We have observed teachers strugglirdp¢ade how to deal with pupils
who, given such a calculation use a different sgwat(say adding 10 to 66 and
subtracting 2) when the stated objective of thedesvas learn about bridging through
ten.
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Teacher's alternative interpretations of objectives
Another issue here is the effect of teachers’ pritations of the objectives. As noted
above, the Framework breaks the mathematics cluntdown in increasing levels of
detail. Given such a detailed breakdown of objestjvsupported by examples, one
might expect that the interpretation of these wdddinambiguous. Our observations,
however, suggest that this is not the case.

For example the objective ‘understand multiplicatias repeated addition’
appears in the examples for eight-year-olds urtdeobjective that:

“pupils should be taught to: understand the opematif multiplication
and the associated vocabulary, and that multipinatan be carried out
in any order”.

Regular Lecture

[ibid, Y123 examples, p 46]
Only one example in the Framework elaborates thjsative.

“Understand multiplication as:
« repeated addition: for example,
5 added together 3 times is 5 + 5 + 5, or 3 lofs, of
or 3times 5, or 5x 3 (or 3x5)”
[ibid, Y123 examples, p 47, original emphasis]

As this example compresses a repeated additionantoultiplication statement it
seems reasonable to interpret the intention betfiedobjective as one of helping
children to understand multiplication as more éfit than repeated addition.

In many lessons, however, our observations indicatieat teachers had
interpreted this objective as meaning to encouchgdren to use repeated addition if
they could not carry out a multiplication.

Are the implications for other teachers, researches and policy makers?

Despite the caveats discussed above, the Nationatlekhcy Strategy has had a
profound impact on teaching and learning mathemadicd on teachers’ attitudes
towards this. General changes that have come atdute:

e an opening up of classrooms
e an opening up of discussion
e raising expectations regarding continuing professiaevelopment

An opening up of classrooms. Prior to the introduction of the Strategy teachers
England were unused to, and frequently reluctanwigt each other’s classrooms
during lessons (and especially during mathemagissdns). The setting up of visits to
observe ‘leading mathematics teachers’, the use-sthool consultants who worked
in classrooms and both taught and observed, proyitine for schools’ mathematics
co-ordinators to be released from their own teaghimd to work alongside colleagues:
such initiatives have made teachers much more atabie both with observing and
being observed by others. This has not only raissdreness of the range of
pedagogic practices possible when teaching mathesrait also challenged teachers
to think about their expectations for pupils’ attaient.
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Opening up of discussion. Along with the opening up of the mathematics slasm
has been the opening up of discussion about mathesmtaaching. Teachers have
indicated a willingness to be more open about azek help with aspects of the
curriculum that they find difficult — in terms eéh of understanding or of teaching.
The setting down of yearly teaching and learningectijes has meant that many
schools have looked at their expectations for werigear groups, resulting in
discussions across year groups, when previoushi sliscussion may have been
restricted to being between teachers with simigadapupils.

Raising expectations regarding continuing professional development. The extensive
reach of Strategy training has meant that manyh&racnow regard professional
development activity as a right rather than a fgge. Professional development
activity in mathematics teaching is no longer sasrthe preserve of the interested
teacher, but as the right of any teacher of mattiema

Bringing about systemic changes

In terms of general lessons for those trying tmdprabout systemic change then the
nature of the expected changes need to be lookedlo&l English experience suggests
that if teachers believe that changes will be berafand the organisational structure,
training programme and support materials are sosigdijficant systemic changes can
be made in curriculum, planning and pedagogic d@spe#deaching.

However, these changes may largely only be suittaga. The evidence from
England suggests that it is difficult to change beas’ beliefs about ‘delivering’
mathematics and hence how they behave towardsrehjlalthough there was some
success in acceptance of children’s methods atintegé. It is also difficult, on such a
large scale, to increase teachers’ deeper unddistanf mathematics to enable them
to see connections, ask more challenging questans,develop the didactics of the
mathematics classroom.
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