Literacy and
numeracy catch-up
strategies
November 2012

Contents
Introduction

3

Definition of low attainment

3

Who are the low attainers?

3

Key findings

4

Literacy interventions

4

Numeracy interventions

5

Generic strategies which are beneficial for low attainers

6

Transfer and transition

7

Literacy interventions

8

Literacy interventions for primary school pupils
Literacy interventions for secondary school pupils
Numeracy interventions

8
11
15

Overarching features of effective numeracy teaching

15

Interventions across primary and secondary schools

16

Numeracy interventions for primary school pupils

17

Numbers Count (NC)

19

Numeracy interventions for secondary school pupils

21

Generic strategies which are beneficial for low attainers

22

Transfer and transition from primary to secondary school

25

Principle 1: Maintain collaboration before and after transfer

25

Principle 2: Facilitate effective communication

25

Principle 3: Prioritise and invest in school visits and induction programmes

26

Principle 4: Develop practices for particular types of pupils

27

Principle 5: Ensure schools have clear roles and responsibilities that are supported by
senior management
27
Principle 6: Disseminating good practice

28

References

29

2

Introduction
This paper examines catch-up strategies and interventions which are specifically aimed at
pupils who are behind in literacy and numeracy. The paper looks at strategies used in
both primary schools and secondary schools, as some interventions aimed at primary
school pupils may be applicable and work with older pupils too (Singleton, 2009). It also
includes some generic strategies which can be beneficial to low attainers. Finally, the
paper looks at effective practice during transfer and transition from primary to secondary
schools.

Definition of low attainment
Low attainment is defined as attainment below age-related expectations in a particular
curriculum subject or skill. This includes basic skills such as literacy and numeracy, and
higher order or conceptual skills.

Who are the low attainers?
There are groups of consistent low attainers across the Key Stages, including: boys,
pupils eligible for Free School Meals (FSM), some ethnic minority groups, pupils with
English as an Additional Language (EAL), pupils with Special Educational Needs (SEN),
pupils with high rates of mobility between schools, and Looked After Children (LAC).
These characteristics often interact and place a pupil at increased likelihood of underachievement. Low attainment is often due to complex interactions of a variety of
social/demographic factors.
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Key findings
Literacy interventions
•

Having ‘no intervention’ does not enable pupils with literacy difficulties to catch up
(Brooks, 2002, 2007);

•

Many effective literacy intervention programmes have cooperative learning at their
core (Slavin and Lake, 2008);

•

The key elements of effective teaching approaches for low attainers in literacy
include: early intervention, one to one and/or small group support and
personalisation (Brooks, 2002); and,

•

There are fewer interventions to help pupils struggling with reading in secondary
education in comparison to a wide range of interventions designed to help primary
pupils (Brooks 2002, 2007). However, some interventions that are primarily
intended for use in primary schools could be used at any time between the ages of
6 and 14 (Singleton, 2009).

Literacy interventions in primary schools
•

Paired reading and Reading Recovery have been found to make a difference for
low attainers (Smith and Ellis, 2005; Brooks, 2002);

•

An evaluation of the Every Child a Reader (ECaR) initiative (Tanner et al., 2011)
reports finding strong evidence of the impact of the ECaR programme and
Reading Recovery in relation to its central aim of improving pupils’ reading at Key
Stage 1. ECaR was found to have had an overall positive impact on school level
reading and writing attainment;

•

An evaluation of the Catch Up Programme found that the programme had a
statistically significant impact on low attainers, and also showed that increased
pupil-teacher contact time impacts on improvements in attainment (ClipsonBoyles, 2000); and,

•

Whole school approaches, which address multiple elements of school provision,
can produce substantial improvements in academic outcomes (e.g. Sharples et al.,
2011).
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Literacy interventions in secondary schools
•

Secondary school age pupils' literacy problems can be effectively targeted by
direct, explicit and systematic fluency, vocabulary and comprehension instruction
in one-to-one (Houge et al., 2008);

•

Although one-to-one literacy programmes for this age group have not been widely
employed, three key features of successful programmes have been identified:
monitoring and evaluation of the quality of construction; planning and structuring of
the tutoring session; and tutor training (Houge et al., 2008);

•

Fluency is a critical element for many older pupils with reading difficulties, since it
is necessary for comprehension; however, it can be hard to influence through
intervention. Nevertheless, evaluations of fluency interventions have reported
moderate to large effect sizes on speed of reading (although improved
comprehension did not always result from improved fluency) (Wexler et al., 2007);

•

Vocabulary as well as fluency deficits are hard to remediate in older readers:
interventions focusing on these elements of reading may also need to encourage
pupils to increase the amount and range of their personal reading support their
development (Tunmer, 2008);

•

Brooks (2007) noted that there is much less evidence on reading interventions at
secondary level, and none on writing interventions. He also identified a range of
effective reading interventions used in secondary schools in the UK, concluding
that this represents evidence of “useful to remarkable effectiveness” for some
schemes; and,

•

Slavin et al. (2008) conducted a systematic review of methods of improving
reading in middle and high school pupils (11-18 year olds) in the US. They
concluded that programmes designed to change daily teaching practices and
which had cooperative learning at their core were the most effective.

Numeracy interventions
Numeracy interventions across primary and secondary schools
•

Slavin et al. (2009) found that the most successful mathematics programmes
focused on changing daily teaching practices, particularly the use of cooperative
learning methods, classroom management, and motivation programmes. The most
successful mathematics programmes encouraged pupil interaction.
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Numeracy interventions in primary schools
•

The evidence base on numeracy intervention is patchy, and less developed than
the evidence base on literacy interventions, in particular in terms of comparing
levels of improvement between different mathematics intervention schemes
Dowker (2009);

•

Interventions can be more effective if introduced at an early stage: this can help to
reduce ‘mathematics anxiety’ (Dowker, 2004, 2009);

•

Low attainers in mathematics benefit from detailed assessment of their learning
needs, and interventions work best when they are targeted on an individual child’s
weakness (Dowker, 2004);

•

As with literacy, cooperative learning, paired work and group collaboration have
been found to have positive effects for low attainers (Slavin and Lake, 2008;
Dowker, 2004); and,

•

Numbers Count in the UK clearly has a short-term impact on individual pupils,
however, it is relatively expensive, and Torgerson et al.’s (2011) evaluation was
unable to derive strong conclusions of the medium-term impact of ECC and NC on
pupils and schools, although it was considered to be well designed and received
strong support from participating schools.

Numeracy interventions in secondary schools
•

There is little evidence on numeracy interventions for secondary school pupils;
and,

•

A US study found that pupils using ‘standards-based mathematics programmes’ in
elementary and middle schools significantly outperformed their matched peers
from schools using a mix of traditional programmes and curricular (Riordan and
Noyce, 2001).

Generic strategies which are beneficial for low attainers
•

Early intervention; monitoring of pupils’ progress; tailoring teaching to the
appropriate needs of individual pupils; coaching teachers/teaching assistants in
specific teaching strategies such as cooperative learning; cognitive approaches,
based on mental processes; one-to-one tuition; peer-to-peer support; aspects of
the home-school relationship; and study support.
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Transfer and transition
•

Support for pupils from deprived backgrounds who may lack the emotional
resilience at times of transition has been shown to be effective. Six key principles
of effective practice are: maintaining collaboration before and after transfer;
facilitating effective communication; prioritising and investing in school visits and
induction programmes; developing practices for particular types of pupils; ensuring
schools have clear roles and responsibilities that are supported by senior
management; and disseminating good practice.
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Literacy interventions
Research examining literacy interventions has highlighted that:
•

Having ‘no intervention’ does not enable pupils with literacy difficulties to catch up
(Brooks, 2002, 2007 1);

•

Many effective literacy intervention programmes have cooperative learning at their
core (Slavin and Lake, 2008); and,

•

The key elements of effective teaching approaches for low attainers in literacy
include: early intervention, one to one and/or small group support and
personalisation (Brooks, 2002).

In addition, research has identified that there are fewer interventions to help pupils
struggling with reading in secondary education in comparison to a wide range of
interventions designed to help primary pupils (Brooks 2002, 2007). However, “although
Catch Up and Sound Linkage are both intended primarily for use in Years 1-3, they could
be used at any time between the ages of 6 and 14 and hence might be regarded as
secondary or even tertiary interventions according to the children involved” (Singleton,
2009, p. 55). This paper thus begins by looking at strategies used in primary schools,
then examines evidence on strategies focusing on pupils in secondary schools.

Literacy interventions for primary school pupils
Research examining literacy interventions for primary school pupils has found that:
•

Paired reading and Reading Recovery have been found to make a difference for
low attainers (Smith and Ellis, 2005; Brooks, 2002);

•

An evaluation of the Every Child a Reader (ECaR) initiative (Tanner et al., 2011)
reports finding strong evidence of the impact of the ECaR programme and
Reading Recovery in relation to its central aim of improving pupils’ reading at Key
Stage 1. ECaR was found to have had an overall positive impact on school level
reading and writing attainment;

•

An evaluation of the Catch Up Programme found that the programme had a
statistically significant impact on low attainers, and also showed that increased
pupil-teacher contact time impacts on improvements in attainment (ClipsonBoyles, 2000); and,

1

Brooks is currently (2012) preparing a 4th edition of his “What Works for Pupils with Literacy Difficulties”,
with the intention of filling evidence gaps such as writing, secondary schools and primary/secondary
transfer
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•

Whole school approaches, which address multiple elements of school provision,
can produce substantial improvements in academic outcomes (e.g. Sharples et al.,
2011).

Paired reading
Paired reading is a ‘scaffolding ‘ approach in which the tutor and pupil begin reading
aloud together, then the tutor gradually withdraws letting the pupil read aloud alone, while
giving the pupil support, praise and encouragement as necessary.
In a review of the research literature in the area, Smith and Ellis (2005) cite the work of
Topping (2002) to show how in the context of reading, mixed ability pairings benefit both
tutors and tutees. On the basis of several studies, Smith and Ellis (2005) conclude that
through mixed ability pairings, reading accuracy for pupils can increase at four times the
‘usual’ rate and that gains do not diminish over time. In addition, Brooks (2002, p. 15)
writes that the ‘best-known partnership approach is Paired Reading and the effectiveness
of this approach has been fully demonstrated’.
The Peer Assisted Learning Strategy (PALS) is a US based peer tutoring approach that
reorganises the classroom so that, for part of the day, pupils work cooperatively with each
other. Teachers pair lower and high-performing pupils, and the partners work on different
activities that address the skills that they are struggling with. The pairs are changed
regularly, giving all pupils the opportunity to act as coaches and players. PALS reading
promotes phonological awareness, sound–letter correspondence, decoding and fluency
for beginning readers. PALS has been found to be very effective in several US studies
involving pupils from deprived homes (e.g. Calhoon et al. 2007). In the UK, an evaluation
of PALS took place in Fife, Scotland, showing a positive impact on reading (Tymms et al.,
2009, cited in Sharples et al., 2011). A cooperative learning approach emphasising
systematic phonics called Reading and Integrated Literacy Strategies (RAILS) was also
found to be very effective in a US study involving mostly white pupils living in a deprived
area of Pennsylvania (Sharples et al., 2011).
Shapiro and Solity (2008) found strong positive effects of an Early Reading Programme
(ERP) in which teachers were given extensive professional development in structured,
systematic methods of teaching phonemic awareness, phonics, fluency, comprehension
and oral reading. Six schools using ERP obtained much better outcomes that did schools
using ordinary National Literacy Strategy lessons. After a two year follow-up pupils in the
ERP programme still scored higher than the comparison group.

Reading Recovery and Every Child a Reader (ECaR)
The Reading Recovery programme used in the Every Child a Reader (ECaR) initiative
provides strong evidence of improving pupil’s reading at Key Stage 1 (Tanner et al.,
2011). For example, ECaR was found to have had an overall positive impact on school
level reading and writing attainment:
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•

In the second year of its operation, ECaR improved school level reading
attainment at Key Stage 1 by between two and six percentage points; and,

•

School level writing attainment at Key Stage 1 was improved by between four and
six percentage points in ECaR’s second and third years of operation.

Reading Recovery was found to have had a positive impact on reading; at the end of
Year 1, Reading Recovery had an impact of 26 percentage points on pupils reaching
Level 1 or above in their reading as assessed by class teachers. Reading Recovery had a
similar level of impact (23 percentage points) on pupils being assessed as ‘good’ or ‘very
good’ at decoding text. Reading Recovery had smaller positive impacts on reading
related attitudes and behaviours, for example, significant positive impacts were found on
pupils ‘always’ or ‘sometimes’: enjoying silent reading (17 percentage points), confidence
in tackling a new book (12 percentage points) and voluntarily choosing extra books to
take home (12 percentage points), as assessed by class teachers.
Reading Recovery was also found to have wider benefits for pupils. For example,
Reading Recovery had an impact of 17 percentage points on parents encouraging the
child to think that reading is important, as assessed by class teachers, and an impact of
18 percentage points on the ability of pupils to initiate ideas and activities (Tanner et al.,
2011).
Pupils on the Reading Recovery programme were disproportionately disadvantaged, with
46% registered for FSM, compared to a national average of 19%. However, the
evaluation found that being eligible for FSM was associated with a lesser likelihood of a
positive outcome from Reading Recovery compared to pupils who were not eligible
(Tanner et al., 2011).

Catch Up Programme
Clipson-Boyles (2000) demonstrated the impact of a tailored intervention in an evaluation
of the Catch Up Programme for pupils with literacy problems. The Catch Up Programme
was recommended by the then DfES for pupils identified as requiring SEN intervention in
literacy. In the programme, pupils’ attitudes to reading and reading skills were assessed
and the correct level of text chosen for each pupil. A ten minute session was delivered to
the pupil once or twice a week to work on a particular skill.
Pupils who participated in the programme made an average gain of 8.6 months after ten
weeks, compared to 3.5 months gain in the pupils in the alternative treatment group (the
same amount of pupil-teacher contact time, but they did not follow the Catch Up
Programme) and the 1.1 months gain in pupils in the control group, who received no
additional intervention. This showed that the programme had a statistically significant
impact on low attainers; however, it also shows that increased pupil-teacher contact time
also impacts on improvements in attainment.
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Whole school approaches
‘Success for all’ is an approach which works with the whole school, and provides tutoring
to individual pupils who are not succeeding in reading. This has been found to be an
effective method for improving reading for pupils from deprived homes. It provides
extensive professional development to primary teachers in co-operative learning,
systematic phonics, and parent involvement. Staff members attend to issues such as
attendance and behaviour.
Numerous US studies, including a large-scale randomised evaluation by Borman et al.
(2007), have found substantial positive effects for pupils reading performance, particularly
those for the lowest achieving 25%. In the UK Success for all has been found to have
positive outcomes particularly in deprived areas (Chambers et al.,2010; Slavin et al., 2005
cited in Sharples et al., 2011).
Slavin et al. (2010) evaluated a number of whole class teaching approaches involving
pupils in Years 1- 6. Co-operative Integrated Reading and composition (CIRC) and
Power Teaching Reading, both used in the UK, had positive effects in several studies
including white working class boys (Bramlett, 1994; Stevens and Slavin, 1995 a and b;
both cited in Sharples et al., 2011). Direct Instruction is a school wide approach which
emphasises phonics. This has been found to have a positive impact in deprived schools
(Stockard, 2008; cited in Sharples et al., 2011).

Literacy interventions for secondary school pupils
Overall, the available evidence suggests that there are fewer interventions to help pupils
struggling with reading in secondary education in comparison to a wide range of
interventions designed to help primary pupils. This section begins with an overview of
findings on international literacy interventions, then looks at a comprehensive review of
literacy interventions in schools in the UK (Brooks, 2002, 2007), and Slavin et al.’s (2008)
review of reading interventions in middle and high schools in the US.

Overarching findings on international literacy interventions
•

There is a growing body of evidence that secondary school age pupils' literacy
problems can be effectively targeted by direct, explicit and systematic fluency,
vocabulary and comprehension instruction in one-to-one (Houge et al.,2008);

•

Although one-to-one literacy programmes for this age group have not been widely
employed, three key features of successful programmes are identifiable from the
literature: monitoring and evaluation of the quality of construction; planning and
structuring of the tutoring session; and tutor training (Houge et al., 2008);

•

Fluency is a critical element for many older pupils with reading difficulties, since it
is necessary for comprehension; however, it can be hard to influence through
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intervention. Nevertheless, evaluations of fluency interventions have reported
moderate to large effect sizes on speed of reading (although improved
comprehension did not always result from improved fluency) (Wexler et al., 2007);
and,
•

Vocabulary as well as fluency deficits are hard to remediate in older readers:
interventions focusing on these elements of reading may also need to encourage
pupils to increase the amount and range of their personal reading support their
development (Tunmer, 2008).

Interventions in the UK
Brooks (2007) looked at the effectiveness of intervention schemes used in the UK to
target the reading, spelling or writing attainment of low-achieving pupils in Years 1-11. He
noted that there is much less evidence on reading interventions at secondary level, and
none on writing interventions. The studies identified by Brooks that focused on
interventions in secondary schools are listed in Figure 1 below. The studies are listed in
decreasing order of effect size 2, with Brooks (2007) concluding that this represents
evidence of “useful to remarkable effectiveness” 3 for schemes such as Academy of
Reading, Literacy Acceleration, Read Write Inc. Fresh Start, and Sound Training.
Brooks (2007) concluded overall that:
•

Large-scale schemes, though expensive, can give good value for money;

•

Where reading partners are available and can be given appropriate training and
support, partnership approaches can be very effective;

•

Success with some pupils with the most severe problems is elusive, and this
reinforces the need for skilled, intensive, one-to-one intervention for these pupils;

•

Interventions longer than one term may produce proportionally further benefits but
the gains need to be carefully monitored;

•

Good impact – sufficient to at least double the standard rate of progress – can be
achieved, and it is reasonable to expect it; and,

•

Most of the schemes which incorporated follow-up studies showed that the pupils
maintained their gains or even made further gains.

2

An effect size is a statistical measure of the impact that an intervention has on particular outcomes,
compared to no intervention or an alternative intervention. It can be positive or negative.
3

Brooks (2002) judges an effect size of +0.25 or more to represent a satisfactory impact, and an effect size
of +0.5 or more to represent a good to excellent impact.
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Study

Year

Taught by

Group

Effect Size
Acc

Compre

Literacy Acceleration in Cornwall,
exps

Y7

Other adults, 1-1

1.14

Sound Training for Reading

Y9

Teacher, group

0.65

Literacy Acceleration, 2nd cohort, exps

Y7

Other adults, 1-1

0.62

ILS, Phase II, School M

Y7-9

Computer & teacher, 1-1

0.60

The Accelerated Reader, group 1

Y7

Computer & teacher, 1-1

0.55

Literacy Acceleration, 1st cohort, exps

Y7-8

Other adults, 1-1

0.45

Academy of Reading

Y7

Computer & teacher, 1-1

0.44

Academy of Reading

Y8

Computer & teacher, 1-1

0.40

Literacy Acceleration, 2nd cohort,
comps

Y7

Other adults, 1-1

0.37

Read Write Inc. Fresh Start, DfES
study

Y7-9

TA, group

0.34

The Secondary Reading Research,
NFER tests

Y7

TA, group

Read Write Inc. Fresh Start in
Cornwall

Y7

TA, group

025.

Literacy Acceleration in Cornwall,
comps

Y7

Other adults, 1-1

0.23

Philosophy for children

Y7

Teacher, group

0.23

The Secondary Reading Research,
BAS (acc), Suffolk (compre)

Y7

TA, group

The Accelerated Reader, group 2

Y7

Computer & teacher, 1-1

0.21

ILS, phase III

Y8

Computer & teacher, 1-1

0.08

Literacy Acceleration, 1st cohort,
comps

Y7-8

Other adults, 1-1

0.

ILS, phase II, overall

Y7-9

Computer & teacher, 1-1

na

ILS, phase III

Y9, 11

Computer & teacher, 1-1

na

0.26

0.13

0

0.22

Figure1: List of reading studies for secondary level in decreasing order of effect size for
whichever of accuracy and comprehension is the higher (reproduced from Brooks, 2007).
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Interventions in the US
Slavin et al. (2008) conducted a systematic review of methods of improving reading in
middle and high school pupils (11-18 year olds) in the US. The review looked at the
available evidence on four types of approaches and concluded that:
•

There is a lack of evaluation studies on the effectiveness of reading curricula,
including textbooks;

•

There are positive effects of mixed-method models which combine small and
large-group instruction with computer-assisted instruction;

•

There is a very small effect of computer-assisted instruction; and,

•

There are three main groups of instructional-process programmes: cooperative
learning, strategy instruction and comprehensive school reform. These
programmes focus on providing high quality professional development for teachers
so that they can use these specific instruction programmes in the classrooms.

Slavin et al. (2008) concluded that programmes designed to change daily teaching
practices and which had cooperative learning at their core were found to be most
effective. Cooperative learning involves pupils working in small groups to help one
another master reading skills and the success of the team depends on the individual
learning of each team member.
A secondary school programme called ‘Read 180’ which combines co-operative learning
with ICT, has been found to be effective in deprived areas of the US (Woods, 2007; Nave,
2007; cited in Sharples et al., 2011). The programme is designed for pupils whose
reading achievement is below the proficient level. The aim is to address gaps in pupils’
skills through the use of a computer programme, literature, and direct instruction in
reading skills. The software component aims to track and adapt each pupils progress (US
Department for Education, 2009). It should be noted however, that generally research has
shown the use of ICT in reading has had minimal impact on reading outcomes at
secondary level (Sharples et al., 2011).
The National Reading Panel (NRP, 2000) evaluated the existing research about reading.
They determined that guided repeated oral reading has a significant and positive impact
on word recognition, reading fluency, and comprehension for pupils of all ages. However,
they could not conclude that silent reading independently, without another type of reading
instruction, improves reading fluency (NRP, 2000).
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Numeracy interventions
Overarching features of effective numeracy teaching
The following features have been identified as being effective to numeracy teaching:
•

A focus on conceptual understanding and reasoning so that pupils do not simply
imitate mathematical procedures (ERIC, 2003);

•

Challenging pupils to think hard so that they can make progress (Ofsted, 2008);

•

Classroom practices putting emphasis on effective whole class teaching that is
interactive and promotes higher quality dialogue, discussion and strategic thinking,
without using a fast ‘pace’, which can cause problems for lower attaining pupils
(Kyriacou and Goulding, 2004);

•

Classroom talk should support learning and explores pupils’ thinking and
understanding (Askew et al., 1997; NCETM, 2007); and,

•

Teachers avoiding doing most of the talking so that pupils have more time to do
exercises and ask questions (Ofsted, 2008).

Askew et al. (1997) also examined the aspects of teaching which made some teachers of
numeracy more effective than others. Highly effective teachers were found to be those
who:
•

Made the development of mental skills a high priority;

•

Made connections between different areas of mathematics and different ideas in
the same area of mathematics;

•

Regarded it as important that pupils were aware of different methods of calculation
and using the most efficient method for the problem in hand;

•

Used pupils’ descriptions of their methods and their reasoning to help establish
and emphasise connections and address misconceptions;

•

Ensured all pupils were challenged and stretched, not just the more able;

•

Encouraged purposeful discussion in whole classes, in small groups or with
individual pupils;

•

Used a variety of different assessment and recording methods to monitor pupils’
progress to inform planning and teaching; and,
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•

Had a good subject knowledge gained from extended mathematics-focused
Continuing Professional Development (CPD).

Interventions across primary and secondary schools
Slavin et al. (2009) reviewed 189 studies on teaching strategies in mathematics across
primary and secondary education. They found that the most successful mathematics
programmes focused on changing daily teaching practices, particularly the use of
cooperative learning methods, classroom management, and motivation programmes. The
most successful mathematics programmes encouraged pupil interaction.
Mathematics interventions were categorised into: mathematics curricula, ICT and
teaching strategies.

Mathematics curricula
Slavin et al. (2009) identified 13 studies of primary mathematics curricula and 40 of
secondary mathematics curricula. The curricula included:
•

Innovative strategies focusing on problem solving, alternative solutions and
conceptual understanding;

•

Traditional commercial textbooks; and,

•

Back-to-basics textbook emphasising a step-by-step approach.

Overall, they found no evidence to recommend one type of curriculum over another.

ICT
Slavin et al. (2009) identified 38 studies in primary schools and 40 in secondary schools.
In primary schools, most studies showed positive effects of ICT on mathematics, although
there was not enough evidence to recommend one programme over another. On the
other hand, in secondary schools there was little evidence on the effectiveness of ICT.

Teaching strategies
Slavin et al. (2009) identified 36 studies in primary schools and 22 in secondary schools.
They found that professional development programmes had the strongest evidence of
effectiveness, with cooperative learning being particularly strong across primary and
secondary schools.
Sconiers et al. (2003; cited in Sharples et al., 2011) evaluated innovative constructivist
programmes in schools throughout the US. They found very modest differences for pupils
in primary schools on constructivist programmes such as Everyday Mathematics, Math
16

Trailblazers and Investigations in Number, Data, and Space. Similarly in secondary
schools, studies of constructivist curricula, emphasising problem solving, and concept
development have not been found to be effective in increasing performance (Sharples et
al., 2011).

Numeracy interventions for primary school pupils
Interventions in the UK
A review by Dowker (2009) used literature searches and contact with local authorities to
identify numeracy intervention used in primary schools in the UK, and any evaluation
evidence on them, building on Dowker’s previous review in 2004. Overall, Dowker (2009)
found that the evidence base on numeracy intervention is patchy, and less developed
than the evidence base on literacy interventions, in particular in terms of comparing levels
of improvement between different mathematics intervention schemes.
Dowker (2009) highlighted that:
•

Interventions for numeracy are increasingly widely used in schools in the UK;

•

Schools and local authorities report positive effects of numeracy interventions for
both attainment and attitudes;

•

Where available, before and after test scores have also indicated positive effects
on attainment;

•

Individually targeted interventions appear worthwhile and should be continued and
further developed;

•

There is no evidence that any one programme is best for most or all pupils;

•

The success of intervention schemes depends significantly on effective
management and training;

•

The use of suitable assessments as part of the intervention is important, as is
provision of adequate guidance on assessment to teachers;

•

The use of structured apparatus and multisensory teaching can be helpful and
effective in interventions, especially with pupils who have language difficulties;
and,

•

There is as yet no evidence on the possible role of ICT to support teacher led
interventions.

The review by Dowker (2004) included international studies and explored the literature on
mathematical interventions in more depth, highlighting that:
17

•

The quality of teaching assistants' interventions for pupils with mathematical
difficulty is positively impacted by training;

•

Peer tuition and group collaboration approaches (e.g. older pupils teaching
younger pupils; more able classmates teaching less able classmates; collaborative
learning between pupils of similar abilities) can be effective, but are unlikely to be a
complete substitute for adult intervention, particularly for those with more severe
needs;

•

Training in formal operations (the manipulation of symbols and abstractions) can
positively impact on the mathematical development of older children and
adolescents;

•

Training in metacognitive skills has been shown to be effective in some cases, but
more research is needed on exactly which aspects of metacognition are important;

•

In many cases, interventions do not need to be very time-consuming or intensive
to be effective;

•

Pupils’ arithmetical difficulties are highly susceptible to intervention; It is desirable
that interventions should take place at an early stage to reduce the likelihood of
pupils developing ‘mathematics anxiety’. Anxiety about mathematics can be
distressing in itself and inhibit further progress; and,

•

Low attainers in mathematics benefit from detailed assessment of their learning
needs, and interventions work best when they are targeted on an individual pupil’s
weakness.

Individualised intervention focuses on diagnosing the learning needs of each pupil and
tailoring teaching to meet those needs. Evidence on this strategy includes work by
Dowker (2004) who found that:
•

The Oxford based Numeracy Recovery Programme aims to address arithmetical
difficulty in young pupils (typically aged six to seven) and uses a componential
approach based on cognitive theories of arithmetic. The programme was piloted
with pupils who were identified by their teachers as having problems with
arithmetic. During the programme, the pupils were assessed and then received an
individual 30 minute session focusing on their difficulties each week, for
approximately 30 weeks. The results of 146 pupils in the intervention group
showed significant improvement over those in the control group. 101 pupils from
the intervention group were retested over the course of a year, and maintained
their improvement.

Sammons et al. (2006), in an analysis of teaching practice in 125 Year 5 primary schools,
found moderately significant associations between the quality of teaching and Key Stage
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2 results. In mathematics, four aspects of pedagogy were moderately associated with
outcome at Key Stage 2:
•

Good classroom routines;

•

‘Use of maths analyses’ (pupils were given opportunities to construct original ways
to solve mathematics problems and allowed to make conjectures with
justifications);

•

‘Depth of knowledge’ (i.e. the extent to which mathematics knowledge is treated
deeply in class. This was demonstrated by teachers who structured their lessons
so that most pupils were engaged in at least one of the following: demonstrating
their understanding of the problematic nature of information or ideas,
demonstrating complex understandings by arriving at a reasoned, supported
conclusion or explain how they solved a complex problem); and,

•

‘Locus of maths authority’ (the extent to which the teacher and the pupil hold each
other accountable for convincing themselves and each other that their reasoning is
sound. In these classrooms the teacher often answers a question with a question
or offers instrumental help (good scaffolding), pushing pupils to make their own
decisions).

Numbers Count (NC)
Numbers Count (NC) provides an intensive one-to-one intervention for those pupils
identified as lowest achievers in Wave 3 (see waves outlined below). In practice it aims to
raise their level of performance so that they achieve Level 2C or higher, and wherever
possible Level 2B or higher by the end of Key Stage 1 – in effect putting them on a par
with their peers, and enabling them to continue to progress in mathematics in the normal
mainstream class setting.
The Every Child Counts (ECC) 4 initiative develops mathematics interventions for Year 2
pupils within the following three waves:
•

Wave 1 – Quality classroom teaching for all pupils;

•

Wave 2 – Small group additional intervention for pupils just below national
expectations; and,

4

The main aim of ECC is to develop and support an intervention for the lowest achieving 5% of KS1 pupils,
with a subsidiary aim of impacting on standards more widely by influencing classroom practice and
supporting less intensive (teaching assistant led) interventions for the low achieving 5-10% group.
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•

Wave 3 – Individual or very small group intervention with a trained and supported
teaching assistant for pupils who are struggling, and additional intervention on an
individual and/or very small group basis with a trained specialist teacher.

Torgerson et al., (2011) evaluated the short-term impacts of NC, an adapted version of
NC for small groups and normal classroom teaching (without the intervention) using
randomized controlled trials. The evaluation investigated the attainment of pupils who
received NC (intervention group) in addition to normal classroom teaching compared with
pupils who received normal classroom teaching only (control group). It also investigated
the attainment of pupils who received NC individually compared with pupils who received
adapted NC in small groups of pairs or triplets. All pupils continued to receive normal
classroom teaching in mathematics. Pupils were withdrawn from a range of classroom
activities to receive NC.
Torgerson et al. (2011) found that:
•

Pupils who received NC achieved higher average (mean) progress in mathematics
(PIM 6) test scores immediately after they had received the intervention, compared
with an equivalent group of pupils who did not receive NC. This result was
statistically significant; the effect size was 0.33. This is the equivalent to seven
additional weeks’ improvement for pupils who received NC compared with pupils
who did not receive NC;

•

There were no statistically significant differences in the mean PIM 6 mathematics
test scores between the pupils who received NC individually and the pupils who
received adapted NC in pairs, immediately after they had received the intervention,
revealing that adapted NC delivered in pairs was as effective in raising
performance in mathematics immediately after the intervention as individual NC.
The sample size was small, and so the results should not be the basis of strong
generalisations;

•

Secondary analyses investigating the short- and medium-term impact of the EEC
programme on schools by making comparisons with schools that did not receive
the programme produced inconclusive results overall: the researchers were unable
to detect an effect on mathematics that could be attributed to ECC, rather than to a
general increase in scores. This is not to say with certainty that there was no effect
but rather, using a quasi- experimental approach, no acceptably reliable evidence
of an effect was found; and,

•

NC led to an extra 9% of pupils working at the equivalent of Key Stage 1 Level 2C
immediately after receiving NC in January, five or six months before the normal
assessment time at Key Stage 1. NC delivered to pairs of pupils was found to be
more cost-effective than NC delivered to individual pupils:
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o The cost per additional pupil working at the equivalent of a Key Stage 1
Level 2C or above on the PIM 6 test is approximately £5,000 for adapted
NC delivered to pairs of pupils compared with usual teaching. The cost is
approximately £15,000 for NC delivered individually compared with usual
teaching.
o The cost per extra numeracy week gained by individual delivery of NC is
approximately £193 for each child.
Torgerson et al. (2011) concluded that NC clearly has a short-term impact on individual
pupils, however, it is relatively expensive, and the evaluation was unable to derive strong
conclusions of the medium-term impact of ECC and NC on pupils and schools. NC was
considered to be well designed and it received strong support from the participating
schools.
Numbers Count 2, aimed at Years 4 to 6, is currently being trialled. In the trials, pupils
have increased their average Number Age by over 14 months after 42 lessons. Training
for existing Numbers Count Teachers will be available from November 2012, with training
for new Numbers Count Teachers available from January 2013 5.

Numeracy interventions for secondary school pupils
There is little evidence on numeracy interventions for secondary school pupils. A US
study examined the impact of ‘standards-based mathematics programmes’ used in
elementary and middle schools, compared to traditional curricula (Riordan and Noyce,
2001). The research used comparison groups to robustly determine the impact of the
programme on pupils’ achievement. The standards-based approach recommends that
the curriculum should place an emphasis on problem solving, and making connections
between mathematics topics. This approach also encourages the teaching of
mathematical concepts (such as algebra and probability). Compared to the mathematics
instructions approach which is commonly used in the US, the standards-based
programme places less emphasis on memorisation and less time is devoted exclusively
to skills development. The research found that fourth grade and eighth grade pupils using
the two standards- based programmes (Everyday Mathematics and Connected
Mathematics) significantly outperformed their matched peers from schools using a mix of
traditional programmes and curricula.

5

Visit the Every Child Counts website for more information.
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Generic strategies which are beneficial for low attainers
There are a range of strategies which are beneficial for low attainers. These include: early
intervention, direct, targeted instruction from the teacher, clear learning goals,
constructive feedback and well planned pair and group work (Sammons et al., 2006).
•

Early intervention is needed to prevent low attainers developing further problems
(Brooks, 2002; Dowker, 2004). This can have positive effects on standards in
English and mathematics (Dowker, 2009; Brooks, 2007);

•

Monitoring pupils’ progress is important so that pupils who need it most are
identified and receive targeted intervention (e.g. Sharples et al., 2011);

•

An effective learning experience is tailoring teaching to the appropriate needs of
individual pupils, particularly low attainers, and personalising the curriculum for
pupils has been found to be effective (Dunne et al., 2007);

•

Coaching teachers/teaching assistants in specific teaching strategies
significantly raises outcomes for children living in poverty. Evidence-based
approaches include cooperative learning (structured groupwork), frequent
assessment and ‘learning to learn’ strategies (Sharples et al., 2011). Cooperative
learning can also be particularly effective in increasing the attainment of low ability
pupils (Slavin, 1995);

•

Many studies have found that cognitive approaches (based on mental
processes) can help low attainers develop higher order skills and basic skills
(Higgins et al., 2004; Lubben et al., 2005; Barley et al., 2002; Topping and Bryce,
2004);

•

One-to-one tuition can be an effective form of instruction (Cohen et al., 1982).
This has a greater effect if delivered by teachers themselves rather than teaching
assistants or volunteers (Brown et al., 2005; Ehri et al., 2007), but it can be difficult
to conclude whether success is due to the tutoring, or to a wider programme which
the tutoring may be part of (Strayhorn and Bickel, 2003);

•

Peer-to-peer support can have a positive impact on pupils. Low attaining pupils
can be successfully targeted through effective group and pair work (Topping and
Bryce, 2004);

•

Two aspects of the home-school relationship are significant predictors of pupil
outcomes: where teachers reported that their school was in active communication
with parents, pupils made better academic progress and showed better selfreglation; and where teachers reported strong parental support, pupils made better
progress in reading and pro-social behaviour (Sammons et al., 2007);
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•

There is robust evidence showing a substantial impact of study support on pupil’s
attainment, school attendance and attitudes towards learning (e.g. MacBeath et al.,
2001).

In addition, Higgins et al. (2012) prepared a ‘Teaching and Learning Toolkit’ for the
Sutton Trust, examining: potential gain of a variety of approaches; cost; strength of
research evidence; and applicability across Primary/Secondary and for
mathematics/English/science. A summary of their findings is reproduced in Figure two.
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Approach
Feedback

Potential Gain
9 months

Cost
££

Applicability
Pri, Sec, Maths,
Eng, Science
Pri, Sec, Maths,
Eng, Science
Pri, Sec, Maths,
Eng
Sec, Maths, Eng

Evidence


Metacognition
Peer tutoring

8 months

££

6 months

££

Early years
intervention
One-to-one

6 months

£££££

5 months

£££££

Pri, Sec, Maths,
Eng
Pri, Sec, Maths,
Eng, Science
Pri, Sec, All
subjects
Pri, Eng,



Homework

5 months

£

ICT

4 months

££££

Phonics

4 months

£

Parental
involvement
Sports
participation
Summer
schools
Reducing
class sizes
After-school
programmes
Individualised
instruction
Learning
styles
Arts
participation
Performance
pay
Teaching
assistants
Ability
grouping

3 months

£££

Pri, Sec, Maths,
Eng, Science
Pri, Sec, Maths,
Eng, Science
Pri, Sec, Maths,
Eng
Pri, Sec, Maths,
Eng
Pri, Sec, Maths,
Eng, Science
Pri, Sec, Maths,
Eng, Science
Pri, Sec, All
subjects
Pri, Sec, Maths,
Eng, Science
Pri, Sec, Maths,
Eng, Science
Pri, Sec, Maths,
Eng, Science
Pri, Sec, Maths,
Eng, Science



3 months

£££

3 months

£££

3 months

£££££

2 months

££££

2 months

££

2 months

£

1 month

££

0 months

£££

0 months

££££

±1 month

£

Block
scheduling

±1 month

£

Pri, Sec, Maths,
Eng, Science



School
uniforms

±1 month

£

Pri, Sec, Maths,
Eng, Science






















Summary
Very high impact for
low cost
High impact for low
cost
High impact for low
cost
High impact for very
high cost
Moderate impact for
very high cost
Moderate impact for
very low or no cost
Moderate impact for
high cost
Moderate impact for
very low cost
Moderate impact for
moderate cost
Moderate impact for
moderate cost
Moderate impact for
moderate cost
Moderate impact for
very high cost
Low impact for high
cost
Low impact for low
cost
Low impact for very
low or no cost
Very low impact for
low cost
Very low/no impact
for moderate cost
Very low/no impact
for high cost
Very low or
negative impact for
very low or no cost
Very low or
negative impact for
very low or no cost
Very low or
negative impact for
very low or no cost

Figure 2: Gain, Cost and Applicability of approaches used in schools in the UK.
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Transfer and transition from primary to secondary
school
An important time in a pupils’ schooling is the transition or transfer from primary to
secondary school. Support for pupils from deprived backgrounds who may lack the
emotional resilience at times of transition has been shown to be effective. Six key
principles of effective practice at times of transfer and transition have been identified from
the literature.

Principle 1: Maintain collaboration before and after transfer
Evidence shows that collaboration before and after transfer is an important facilitator of
effective transfers. DCSF (2008) undertook action research across seven local authorities
and 47 primary and secondary maintained schools (including some special schools) to
explore what can strengthen transfer and transition practices. The report concludes that
effective transfer does not involve one Key Stage ‘doing’ transfer to the next, but an equal
partnership that has professionally developed all stakeholders. Similarly, Galton et al.
(1999, 2003) highlight the importance of bridging units (projects which are begun in Year
6 and completed in Year 7) to help inform and personalise the pupil transfer experience.
Effective practice includes:
•

The establishment of cross-phase (i.e. primary and secondary) working processes
within and between children’s services (DCSF, 2008);

•

Planning schemes of work that promote continuity of curriculum and of teaching
and learning styles (DCSF, 2008);

•

The facilitation and support of local cross-phase networking meetings of families of
schools to jointly plan for strengthening transfer (DCSF, 2008); and,

•

The planning of bridging units which include joint working between teachers in
different Key Stages to promote an understanding of pupils’ abilities and levels of
knowledge. The work included within the bridging units should be jointly planned
to maximise personalisation (Galton et al., 1999, 2003).

Principle 2: Facilitate effective communication
Effective communication between teachers, parents/carers and pupils is one of the most
effective practices for improving transition to both primary and secondary school.
Effective practice includes:
•

Visits by teachers to each other’s schools which include lesson observations and
discussions of the curriculum to develop greater integration and understanding of
each other’s work (Bryan et al., 2007);
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•

Organising conferences and forums to enable professional dialogue, the
dissemination of research findings and the sharing of good practice (DCSF, 2008);

•

Establishing clear systems and structures that facilitate collaboration with partner
schools (DCSF, 2008);

•

Involving parents/carers in the preparation for transition and developing their
understanding of the culture of the new school and what to expect. This includes
promoting and enhancing the role of parent/carer partnerships (e.g. through
Parent/Carer Advisers) (Greenhough et al., 2007; DCSF, 2008);

•

The use of pupil and parent/carer voice systems to monitor and evaluate practice
in relation to transfers and transitions (DCSF, 2008);

•

Providing parents/carers with sufficient information about transition including what
will be expected of their children, so they can help them to prepare (Sanders et al.,
2005); and,

•

Ensuring that pupils are involved in the transition process at all stages, and are
well informed of what to expect in their new school (Schulting et al., 2005;
LoCasale-Crouch et al., 2008; DCSF, 2008).

Principle 3: Prioritise and invest in school visits and induction
programmes
Evidence shows that school visits and induction programmes can improve social and
academic outcomes provided they are well planned and resourced. Effective practice
includes:
•

Planning and promoting school visits before transfer to give pupils and
parents/carers a good understanding of the new school (DfES, 2005; Schulting et
al., 2005; LoCasale-Crouch et al., 2008);

•

Providing teachers with adequate training and detailed briefings on how to deliver
well structured induction programmes (Galton et al., 2003);

•

Involving core departments (notably English and mathematics) in the planning and
administration of secondary induction programmes (Galton et al., 2003);

•

Encouraging the regular use of secondary school facilities by Year 6 pupils (Galton
et al., 2003);

•

Setting up after school clubs run by the secondary school for pupils from feeder
primaries (Galton et al., 2003); and,
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•

Ensuring that pupils from Years 6 and 7 have the opportunity to work together
during day visits (Galton et al., 2003).

Principle 4: Develop practices for particular types of pupils
Evidence suggests that transfer and transition experiences differ for different types of
pupils and that different support mechanisms for these pupils can help facilitate effective
transfer/transition. Effective practice includes (Taverner et al., 2001):
•

The identification of ‘at risk’ pupils and the implementation of specific activities to
understand the issues that they may face during transfer. This could include
asking pupils what they expect at a new secondary school, what their concerns
are, and what their actions would be if faced by particular problems;

•

Modifying approaches for pupils with Special Educational Needs (SEN) by
consulting educational psychologists (where needed) and planning particular
transfer strategies based on informed advice;

•

Raising the performance of low attainers at the end of Key Stage 2 through
summer schools; and,

•

Identifying drops in attainment during transitions and developing strategies to
address these at the start of a new school year.

Principle 5: Ensure schools have clear roles and
responsibilities that are supported by senior management
Effective transition is reliant on a ‘whole school’ approach where school staff have clear
roles and responsibilities, senior staff are engaged and the use of progression data is
promoted to monitor effectiveness. Effective practice includes:
•

Secure the backing of the Headteacher and Senior Leadership Team (SLT). This
includes securing a ‘leader’ with the status to give importance to transfer and
transition and who is able to align these processes with wider school improvement
priorities (DfES, 2005; DCSF, 2008);

•

Ensure that staff have defined responsibilities. For example, having a named
person responsible for:
o meeting parents/carers who would like to drop in and discuss issues;
o managing data on new pupils (including prior attainment at Key Stages 1
and 2 and teacher assessment judgements);
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o listening and responding to pastoral issues amongst new pupils (DfES,
2005);
•

Allocate experienced teachers to Year 7 and, where possible, teaching assistants
for the first half term after transfer. These staff can contribute to assessment,
support pupils with SEN, provide insights into the needs of individuals and
maintain established routines when they change classes with individual pupils
(Ofsted, 2004);

•

Ensure that high quality data are available for every pupil joining a new school
(DfES, 2005; Kirkup et al., 2005);

•

Establish a clear strategic vision for strengthening transfers and transitions through
the work of the governing body, self-evaluation and the school improvement plan
(DCSF, 2008);

•

Develop a transfer and transitions policy that aligns with the school improvement
plan and contributes to raising standards and closing attainment gaps between
identified groups (DCSF, 2008); and,

•

Engage with and contribute to LA plans to share effective practice and develop
consistency (DCSF, 2008).

Principle 6: Disseminating good practice
The transfer process can be improved when good transition is initiated and facilitated and
examples of good practice are identified and disseminated:
•

Schools engage with national and local documentary evidence about various
aspects of transfer in need of further development and school-based initiatives
address these areas (Taverner et al., 2001);

•

CPD for senior leaders, teachers and other adults who work with pupils and/or
their families (DCSF, 2008);

•

Identifying and disseminating examples of good practice with local schools
(Taverner et al., 2001);

•

Collating and combining individual schools’ documents and reproducing them as
guidance materials (Taverner et al., 2001; DCSF, 2008); and,

•

Building capacity and sustainability for ongoing improvement by involving pupils
and parents/carers in the monitoring, reviewing and planning process and
strategically sharing effective practice, (DCSF, 2008).
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