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Disclaimer

This research does not constitute an endorsement by the Department for Education of
any of the approaches described. It does not reflect current Government policy, nor does
it indicate future policy direction. Materials, resources, websites, and commercially
developed programmes or products mentioned in this report are included solely because
they were identified and reviewed as part of the rapid evidence assessment. Other tools
or products with similar functions may exist and their absence from this report should not
be interpreted as a reflection of their effectiveness. Reference to specific named or third-
party products and materials should not be seen as an endorsement by either the
authors or the Department for Education of their use, or of any particular company or its
offerings.
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Executive summary

Background

According to the SEND Code of Practice (DfE, 2015), cognition and learning difficulties
encompass a wide range of needs, including general and specific learning difficulties.
These difficulties affect various areas of learning including literacy, numeracy, and the
acquisition of subject-specific knowledge and skills and may be linked to underlying
challenges in areas such as memory, reasoning, and processing speed.

This rapid evidence assessment (REA) reviews how mainstream education professionals
can identify and support cognition and learning difficulties in children and young people,
with a focus on both literacy and mathematics.

Approach

The evidence was collected by means of a rapid evidence assessment. A search of the
literature aimed to retrieve key findings for children and young people with cognition and
learning needs aged 0 to 25. The literature search focused on systematic reviews and
meta-analyses evaluating effective tools and strategies for the identification and support
for educational outcomes for children and young people with cognition and learning
needs in mainstream classrooms, as well as reviews evaluating collaborative practices
between families, schools, and healthcare providers or specialists.

Key findings

Identification

Findings highlight that while formal diagnosis should be undertaken by specialists,
teachers are central to early recognition through structured observation, accessible
screening tools, and close collaboration with Special Educational Needs Coordinators
(SENCos), parents, and external professionals. The REA distinguishes between
screening, assessment, and profiling, emphasising the use of multiple data sources,
including classroom observations, family history, and standardised or informal
assessments, to build a holistic picture of each learner’s strengths and needs.

In literacy, identification in the primary years often focuses on phonological awareness,
decoding, and early fluency, with whole-class screening tools such as phonics checks
and curriculum-based measures providing useful first-tier information. Older pupils
present more complex identification challenges, as coping strategies, vocabulary gaps,
and motivational factors can mask underlying needs. For mathematics, fewer studies



address identification, but recent reviews highlight practical early numeracy screeners for
younger pupils, while older students require assessments that capture both procedural
fluency and conceptual understanding. In both subjects, there is limited evidence on
effective identification in secondary settings compared to primary, reflecting a research
bias towards early intervention.

Support

Support strategies for literacy, maths and general attainment should be systematic,
targeted, and sustained. A main theme that emerged across effective strategies is the
importance of reducing processing load. In literacy, early interventions addressing
phonological awareness, decoding, and fluency are most effective, with older pupils
benefiting from multicomponent approaches that integrate vocabulary, comprehension,
and fluency work. Motivational and self-regulation strategies can enhance outcomes
across age groups. In mathematics, effective approaches include explicit teacher-led
instruction, peer-assisted learning, and technology-based interventions, with visual,
verbal, and physical representations supporting problem-solving and reducing cognitive
load. Long-term interventions generally produce greater gains than short-term
programmes, and cognitive-based strategies appear particularly effective for older
learners.

Across literacy and numeracy, success depends on matching support to the learner’'s
specific profile, ensuring professional development for teachers, and strengthening
collaboration between schools and specialists. Further high-quality research is needed
on identification and intervention in secondary settings, scalability of effective
programmes, and their application in diverse educational contexts.

Conclusions

There is strong evidence for structured, targeted interventions to support learners with
cognition and learning difficulties, but their success relies on factors such as teacher
expertise, access to suitable tools, interdisciplinary collaboration, and ongoing
professional development. Approaches should be individualised, developmentally
appropriate, and practical for mainstream settings. Further research is needed to
determine how best to deliver these strategies across varied educational contexts and
stages of learning.



Introduction

According to the SEND Code of Practice (DfE, 2015), cognition and learning difficulties
encompass a wide range of needs, including general and specific learning difficulties.
General learning difficulties (GLD) refer to challenges that affect multiple areas of
learning and overall cognitive and academic development. These include moderate
(MLD), severe (SLD), and profound and multiple learning difficulties (PMLD). In contrast,
specific learning difficulties (SpLD) refer to difficulties in specific areas of learning despite
average or above-average cognitive ability.

As of 2025, 28.0% of pupils receiving SEN support in England have either moderate
(170,228 pupils) or specific (160,490 pupils) learning difficulties as their primary type of
need (Department for Education, 2025). Moderate learning difficulties are the third most
common type of need among pupils on SEN support (14.4%), after speech, language
and communication needs (SLCN) (25.7%) and social, emotional and mental health
(SEMH) needs (23.6%). Additionally, 12.1% of pupils with an Education, Health and Care
(EHC) plan are identified with a primary need of moderate (34,755 pupils) or specific
(19,064 pupils) learning difficulties. This represents a large proportion of children and
young people with SEND in England requiring additional support for cognition and
learning difficulties.

In England, for pupils with MLD and SpLD as their primary type of need, 92.9% and
97.4% respectively are in mainstream primary and secondary education settings. In
comparison, fewer pupils with SLD (16.0%) and PMLD (19.6%) are educated in
mainstream school settings.

General learning difficulties are typically associated with a more global cognitive delay
across multiple areas of learning. Children and young people with general learning
difficulties may struggle with basic literacy or numeracy skills as well as difficulties with
conceptual understanding or maintaining concentration (e.g., Kelly & Norwich, 2013).

1. MLD explains significant difficulties in learning and understanding new concepts in
comparison with their peers, affecting various areas of cognition, including literacy,
numeracy, and general cognitive skills, such as memory and processing.

2. SLD explains significant and complex learning needs affecting various areas,
including communication, understanding, and the ability to learn new skKills.
Substantial support is required in school and other settings to help achieve their
potential.

3. PMLD is used to describe severe and complex learning difficulties as well as a
physical disability or sensory impairment.

On the other hand, SpLDs refer to difficulties in more specific areas of learning. Some
common SpLDs include dyslexia (reading difficulties), dyscalculia (maths difficulties), and
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dyspraxia (motor coordination difficulties). Although dyspraxia is considered a SpLD,
given its links with motor coordination, we have chosen to address the identification and
support of dyspraxia in our Sensory and/or Physical Needs Report. Dysgraphia, or
difficulties in writing, has also been proposed as an SpLD. However, the benefit of
dysgraphia as an additional category has been debated, and research shows that there
is an extremely high rate of co-occurrence between dyslexia and writing difficulties
(Dohla, Willmes, & Heim, 2018). Therefore, this current REA will not address dysgraphia
as a separate category but considers writing difficulties within the wider discussion of
identification and support strategies.

Dyslexia is defined as a set of processing difficulties that affect the acquisition of reading
and spelling and affects between 5-10% of the population (Carroll et al., 2025). Dyslexia
has significant heritability (Snowling & Melby-Lervag, 2016) and difficulties associated
with dyslexia may persist into adulthood (Maughan et al., 2009). The most common
difficulty observed in dyslexia is a difficulty in phonological processing (i.e., phonological
awareness, phonological processing speed or phonological memory). Dyslexia does not
have a single cause; rather, it arises from a combination of genetic, cognitive, and
environmental factors, including oral language development, quality of instruction,
cognitive processes, and genetic influences (Carroll et al., 2016). As a result, children
and young people with dyslexia can present with widely varying profiles of strengths and
needs and severity of those needs. Working memory (maintaining and manipulating
information in active attention), processing speed (ability to perform cognitive tasks
quickly, accurately, and fluently) and orthographic skills (ability to recognise and recall
the visual patterns of written language) can contribute to the impact of dyslexia.
Historically, dyslexia had been identified based on a significant gap, or discrepancy,
between a child’s general underlying ability (usually measured through 1Q tests) and their
reading achievement. However, there is no consistent evidence that children and young
people with SpLD have underlying abilities below the average range (Norbury et al.,
2017; Stanovich & Siegel, 1994; Tanaka et al., 2011). In other words, literacy difficulties
associated with SpLD are generally not caused by low intelligence, and dyslexia can
occur across a range of intellectual abilities.

Dyscalculia is defined as a persistent difficulty learning and applying mathematical facts
and procedures despite otherwise typical range of general cognitive abilities and
educational experiences (Landerl et al., 2004; Schwenk et al., 2017). These difficulties
include quantity estimation, reduced estimation size, inaccurate mapping of different
number representations, little understanding of the place-value system (e.g., 3, 13, 30,
33), problems understanding procedures and concepts, and decomposing problems into
simpler ones (Cragg et al., 2017; Hawes et al., 2019). Similar to dyslexia, studies with
twins indicate that there may be genetic factors accounting for dyscalculia (Kovas et al.,
2007; Shalev & Von Aster, 2008). Dyscalculia is estimated to affect approximately 3—7 %
of the population, with UK estimates often cited at around 6 % (British Dyslexia
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Association, n.d.). Dyscalculia often co-occurs with other SpLDs, such as dyslexia, as
well as Attention Deficit Hyperactivity Disorder (ADHD) (20-60%), but can also occur in
isolation (Landerl & Moll, 2010; Morsanyi et al., 2018). Many researchers argue that the
underlying challenge for children and young people with dyscalculia is a specific
weakness in numerical processing, demonstrated by slow and error-prone responses to
basic tasks such as saying which number or quantity is larger (Butterworth, 2010). Others
argue that working memory deficits, particularly in visuo-spatial working memory, are
core to the disorder (David, 2012) or highlight deficits in information processing speed
(Willburger et al., 2008). It is likely that multiple underlying difficulties may be relevant. As
with other SpLDs, there is evidence of significant co-occurrence with other SpLDs as well
as ADHD and autism (Willcutt et al., 2013).

Current understanding recognises that SpLDs often co-occur with other difficulties like
ADHD, autism or with difficulties such as motor coordination or oral language. It is also
important to note that children and young people may have persistent literacy or
mathematics difficulties who do not meet the diagnostic criteria for a GLD or SpLD. The
following sections are therefore organised by area of need or difficulty rather than by
discrete categories to include a broader range of children and young people with
persistent difficulties in learning.

Aims

The goal of this rapid evidence assessment (REA) is to synthesise evidence-based
strategies in the identification, support, and collaborative practices available to
mainstream educators in supporting children and young people with cognition and
learning difficulties. This goal is guided by the following research questions;

Identification:

e Which formal and informal methods and measurement tools are available to
practitioners to identify children and young people with cognition and learning
difficulties within diverse classroom settings?

o For which ages or age ranges can these tools be used?

o What are the performance parameters of these measurement tools (e.g.,
reliability/validity/specificity)?

e How can these tools be used to guide decisions regarding the provision of
universal, targeted or specialist support?
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Support:

e What are the most effective universal and targeted strategies, approaches, or
adaptations for supporting children and young people with cognition and learning
difficulties to improve educational outcomes?

o What is the most appropriate level of delivery (universal or targeted or
specialist) for each of these interventions?

o What specific age groups are targeted by these interventions?

e What types of approaches/interventions do children and young people with
cognition and learning difficulties respond best to?

Working with others:

e What components and characteristics foster effective collaboration between
teachers, specialists, and parents/caregivers in the identification and support for
children and young people with cognition and learning difficulties, and how can
clear role boundaries and knowledge-sharing frameworks support this process?

e What examples are there of different models of collaboration between the
multidisciplinary team?
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Methods

To address these research questions, a Rapid Evidence Assessment (REA) was
conducted following Cochrane rapid review guidance (Garritty et al., 2024). This REA
followed the Preferred Reporting ltems for Systematic Reviews and Meta-Analysis
(PRISMA) statement when selecting relevant articles.

We conducted a targeted search in October 2024 of two academic databases (i.e.,
Scopus: PsychINFO and EBSCO: ERIC) as well as grey literature using specific
keywords related to the research questions (see Appendix A: Search terms). We
identified systematic reviews and meta-analyses published in English between 2014 and
2024, focusing on children and young people aged 0-25 with identified cognition and
learning needs in mainstream educational settings. Included studies evaluated
identification, support, or collaborative practices that are feasible in UK classrooms,
excluding medical, home-based, or highly resource-dependent interventions (e.g.,
beyond what is typically available in a mainstream classroom such as animals, robotics
and virtual reality). Identification tools had to be usable by mainstream staff (not
clinicians), and SEND status were independently verified through diagnosis, EHC plan, or
standardised measures. Studies relying solely on teacher judgement or reporting only
behavioural, emotional, physical, or motivational outcomes were excluded. Only studies
reporting measurable educational attainment outcomes were included.

Titles and abstracts were initially screened for relevance by trained members of the team,
followed by full-text review, resulting in the inclusion of 62 studies in the final review, with
8 studies on identification and assessment, and 54 studies on support and intervention
(see Table 1). Given the central role of collaboration across both the identification and
intervention processes, this strand is not presented as a standalone section. Instead,
within the identification and support sections, we highlight where collaborative practices
are necessary and effective. Additionally, as many studies identified for inclusion relate to
collaborative practices in general SEND provision or across different areas of need, a
breakdown of studies specific to cognition and learning is not included here, with
collaborative practices across the categories of SEND addressed in the Cross-Cutting
Themes Report.

Table 1. Number of identified studies informing each strand

Strands Number of studies included

Identification and assessment 8
Support and intervention 54
Total 62
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Data from each study were then extracted by trained members of the team. We extracted
descriptive information regarding the characteristics of each study as well as information
about identification tools and support strategies from the included paper(s) where
available.

Our search efforts prioritised high-quality and relevant research, ensuring the inclusion of
peer-reviewed studies and robust methodologies. All studies identified in the final sample
are either systematic reviews or meta-analyses. To evaluate the quality of these studies,
we used the Assessing the Methodology Quality of Systematic Reviews tool 2
(AMSTARZ2) (Shea et al., 2017). Findings suggest that the evidence base is mixed
according to this tool. Most studies were rated as high or moderate confidence in the
results, with some rated as low due to a ‘critical flaw’ (detailed in our Technical Report).
The typical critical flaw was that many studies did not conduct a formal risk of bias
assessment using a recognised tool (e.g., ROBINS-I, Cochrane Risk of Bias).

For a full account of our methodology including search terms, inclusion, and exclusion
criteria, PRISMA flow diagram, and extraction variables, and quality appraisal see the
Technical Report.
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Identification and assessment of need

The aim of this section is to review the studies identified in our search that focused on
identification and assessment strategies suitable for use by mainstream education
professionals in identifying the needs of children and young people with cognition and
learning difficulties.

It is important to emphasise that subject and class teachers are not responsible for the
formal identification or assessment of learners’ needs. In line with the SEND Code of
Practice (DfE, 2015), their role is to support the early recognition of students who may be
experiencing difficulties, particularly those affecting educational progress. Therefore, the
approaches identified in this REA are not intended to diagnose any conditions, but they
can help mainstream educators in recognising children and young people’s strengths and
challenges to guide decisions about support or to highlight cases where referral for
specialist assessment may be warranted. Where concerns are identified, these should be
discussed with the school’s Special Educational Needs Coordinator (SENCo) and the
child’s family to determine appropriate next steps, including referral and formal
assessment where necessary. These processes are often involved in the graduated
approach, outlined in the SEND Code of Practice (2015). The graduated approach is a
four-stage process used by schools to identify and respond to SEND. It involves (1)
assessing a child’s needs, (2) planning appropriate support, (3) delivering that support,
and (4) reviewing its effectiveness. The class or subject teacher remains responsible for
implementing support, with guidance from the SENCo and, where appropriate, external
specialists. It is primarily used for pupils receiving SEN support (those without an EHC
plan) and aims to ensure that needs are met in a timely and responsive way.

Further, although many screening and assessment tools may be effective at identification
and needs-based assessment, these tools should be interpreted with caution by
mainstream educators without specialist qualifications. This is because many screening
tools and assessments are founded on psychometric principles (e.g., reliability, validity,
and standardisation) which determine how the results should be interpreted and used.
Without specific training in these areas, it may be difficult to interpret how scores
compare to typically developing populations or whether they represent meaningful results
or what it means when scores fall within clinical ranges. In practice, this ambiguity places
greater reliance on professional judgement, which can lead to variability in how results
are interpreted, dependent on level of training and or experience with complex learning
profiles or co-occurring difficulties. While educators play a vital role in completing these
tools as informants, accurate interpretation should typically be assisted by an individual
with specialist training. While the strategies detailed in this REA can be useful for
intervention planning or flagging potential issues, they should not be used for labelling or
identifying specific personality traits or diagnosis. Rather these tools should be used to
identify critical areas of need that may impact a student’s academic performance.
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The terms ‘identification’, ‘screening’, ‘assessment’, and ‘profiling’ are often used
inconsistently across research, policy, and practice and can have different meanings in
relation to educational versus clinical practice. For example, the term ‘screening’ in an
educational context typically refers to the process by which a tool or a strategy is used to
flag potential needs in a population (e.g., whole-school or whole-class) to inform
provision of timely support or targeted interventions in educational settings. In contrast,
screening for clinical purposes is typically carried out by health or mental health
professionals using standardised tools to determine whether a child meets criteria for a
specific diagnosis, such as dyslexia or dyscalculia, with the goal of planning for further
assessment or clinical treatment. However, some processes can overlap. For example, a
handwriting speed assessment could be used for identification purposes to initially
identify handwriting difficulties, or it could be used in formal assessment of needs (e.g.,
formal diagnostic assessment for dyslexia or dyscalculia) or to monitor progress of a
handwriting intervention. For clarity throughout this document, we define each term within
an educational context. Definitions of terms are provided in Table 2.

Table 2. Definitions of identification terms in the educational and clinical context

Term Educational use Clinical use
Needs-based The process of recognising that a Not a formal clinical term;
identification child may have additional overlaps with early signs that
educational needs (whether they do | may prompt diagnostic
or do not have a diagnosis), often referral but is not sufficient for

based on parental or child concern, | diagnosis.
observations, or professional
judgement; however, this process
can also include informal
assessments.

Informal assessments are flexible
methods of gathering data to identify
areas of need, guide interventions
and monitor progress. These tools
include checklists, questionnaires,
or more structured assessments
(e.g., handwriting speed, reading
fluency).
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Term Educational use Clinical use

Screening A brief tool or procedure used to flag | Tools used to determine
or identify potential strengths and whether further diagnostic
challenges across a population. In assessment is warranted,
educational contexts, the goal is to often as a first step in a
flag potential needs early so that medical or psychological
timely support or targeted evaluation pathway.
interventions can be put in place Typically, these tools should
within the school setting. Screeners | meet certain principles and
are not diagnostic tools but should be administered by a
designed to flag potential risk. trained specialist (UK Health
However, given that screeners are Security Agency, 2015).
typically quick to complete and
usually measure only a specific area
of concern, they should be
interpreted with caution.

Assessment Refers to a systematic structured A systematic and structured

process of data gathering from
standardised tools to understand
individual strengths and needs in
order to plan intervention or monitor
progress. For educational purposes,
these can be informal or formal
assessments.

Formal assessments are structured,
standardised tools used to evaluate
a student’s performance against
national or normative standards.
These include GCSEs and A-levels
but also standardised assessments
of literacy or other types of skills.
Formal assessments sometimes
require input from specialists to
administer and/or interpret results.
Formal assessment may result in a
diagnosis or eligibility for additional
provision such as exam access
arrangements.

process of data collection for
diagnostic purposes.
Assessment is conducted by
specialists (e.g., educational
psychologists) and involves
standardised diagnostic tools
to determine specific
conditions or development
profiles
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Term Educational use Clinical use

Profiling A holistic summary of a child’s Less commonly used as a
functioning, strengths, and areas of | standalone concept;
difficulty, often used to guide elements of profiling are
provision. Includes data from embedded in comprehensive
multiple informants and through diagnostic assessments that
multiple methods. explore functional impact

across domains.

Cognition and learning difficulties affect areas of cognitive and academic development
(e.g., working memory, literacy, maths, writing) which are also common areas to measure
in the identification and assessment process. However, other areas such as motivation,
behaviour, and social-emotional skills may also affect academic performance and
therefore can be useful to measure. In a review of the literature, Carroll (2017)
recommends that identification and assessment of cognition and learning difficulties
should address a range of these different areas, as focusing on just one area is not
sufficient in understanding a child’s needs. Both strengths and challenges should be
measured so that any strengths can be leveraged in targeted support. This should also
be supported by information from multiple sources, including the child themselves, their
families, and multiple forms of data collection such as observations and standardised
assessments.

Specific learning difficulties such as dyslexia and dyscalculia can be formally assessed
and diagnosed by specialist dyslexia and dyscalculia assessors, educational
psychologists, or sometimes by clinical psychologists or paediatricians. General learning
difficulties may also be more formally assessed by an educational psychologist, but these
profiles are not often diagnosed in part due to the difficulty in defining these difficulties.
However, given the significant rate of co-occurring difficulties, it may also be important to
refer to a multi-disciplinary team, who could also assess for commonly co-occurring
conditions such as ADHD or Developmental Language Disorder (DLD). Further,
identification and assessment of SpLDs should rule out difficulties that may have resulted
from visual or hearing difficulties. Therefore, regular vision and hearing tests can be
important in both the diagnosis and in the identification of educational needs. Here, there
are a number of specialists and healthcare professionals who may be involved in the
identification and support processes for children and young people with cognition and
learning difficulties. These professionals are listed in Table 3.
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Table 3. Specialists and healthcare providers who may be involved in collaboration

Specialist

Role

Audiologist

Conducts hearing assessments. Diagnoses hearing loss
and recommends hearing aids or other devices.

Ear, Nose and Throat
(ENT) Specialist

Investigates medical causes of hearing issues May
recommend surgery or further medical treatment.

Ophthalmologist Diagnoses vision impairments and prescribes treatments
or corrective lenses.

Optometrist Performs vision tests and prescribes glasses. Identifies
functional vision issues.

Orthoptist Assesses and treats eye movement and coordination

issues.

Paediatrician

Coordinates assessment of complex developmental or
physical needs. Screens for conditions like cerebral palsy,
muscular dystrophy, or global developmental delay.

Physiotherapist

Assesses movement, posture, and muscle function.
Designs physical therapy programmes to support mobility
and motor development.

Occupational Therapist
(OT)

Assesses fine motor skills such as writing, daily living
skills, and sensory processing. Recommends adaptations
to support functional independence.

Neurologist

Assesses neurological causes of physical or sensory
difficulties

Specialist teacher/
specialist assessor

A specialist teacher can formally assess and diagnose
SpLDs and can plan and implement interventions.

Speech and Language
Therapist (SaLT)

May be involved where speech or language production or
comprehension affects areas of learning.

Clinical Psychologist /
Educational Psychologist

Conducts cognitive and functional assessments and can
provide diagnosis of GLDs, SpLDs or common co-
occurring difficulties

Specialist Nurses (e.g.,
Community Children’s
Nurses, Epilepsy Nurse)

Provide health monitoring, care planning, and parent
support for long-term conditions.

Navigating these multiple pathways of diagnosis and coordinating with multiple
healthcare professionals or specialists can be challenging, especially for families and
children and young people. While a formal dyslexia or dyscalculia assessment can be
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useful to plan support and intervention strategies, it is important to highlight that a
diagnosis is not always necessary to support children and young people with cognition
and learning difficulties. Literacy, numeracy, and general learning difficulties can and
should be identified and supported without formal diagnosis through needs-based
identification or the graduated approach as outlined in the SEND Code of Practice (DfE,
2015). There are a number of approaches that educators can use to identify different
areas of difficulty such as literacy (including reading, spelling, and writing) and numeracy.
This report will discuss evidence according to these different areas of need. However,
here we note a few general practices that educators should keep in mind when
identifying, screening, and assessing for cognition and learning difficulties.

Firstly, teachers, early years practitioners, and SENCos should have a foundational
understanding of cognition and learning difficulties. Given the limited instruction on these
difficulties in initial teacher training programmes, it may be beneficial for educators to
engage in ongoing professional development to strengthen their knowledge and skills in
identifying and supporting children and young people with cognition and learning needs.

Second, obtaining a family history and background information is important in the
identification, assessment, and profiling process. Given that a SpLD can be heritable and
is impacted by environmental factors (e.g., access to high quality oral language or texts),
it is useful, where possible, to obtain a detailed family history of SpLD diagnoses. There
is a familial risk factor that contributes to dyslexia (Snowling et al., 2003; Van Bergen et
al., 2014). Further, families with lower literacy levels or experiencing material poverty
may offer fewer opportunities for reading and access to books at home, which may
negatively impact the literacy skills of a child. Therefore, it can be useful to ask about the
home literacy environment to gain an overall idea of a child’s learning opportunities.

Oral language is also a strong predictor of literacy outcomes (Snowling & Melby-Lervag,
2016). If a child or young person has any identified speech, language, and
communication difficulties, they may be more likely to have a SpLD (Botting et al., 2006;
Snowling, Bishop, & Stothard, 2000). Children and young people who speak two
languages or have English as an Additional Language (EAL) may also have unique
profiles due to the exposure they have to two or more languages (and oral language can
be impacted by the number of languages children speak) (Dixon et al., 2020). It is also
useful to know whether the child or young person may have any co-occurring difficulties
that could be impacting their academic performance, such as motor difficulties,
handwriting difficulties, ADHD, or autism.

Finally, the cognition and learning profile of children and young people can change over
time (e.g., in response to intervention, change in environment, cognitive development,
and other relevant changes). Therefore, it is important that early identification is followed
by monitoring and periodic reassessment as highlighted in the review by Carroll (2017).
Most standardised assessments can typically be readministered every six months, but
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weekly or monthly informal assessments may also be useful. These will be discussed in
the following sections.

Executive functioning

In our Cross-Cutting Themes Report, we discuss executive functioning in more detail,
including how executive functioning affects the learning and academic performance of
children and young people with different types of SEND. However, it is also important to
include a brief discussion of executive functioning within this cognition and learning REA,
given its substantial influence on the underlying difficulties experienced by children and
young people across a range of cognition and learning difficulties.

Executive functions refer to a set of cognitive skills such as attention, planning, inhibition,
and memory processes including working memory. Working memory is the ability to
temporarily hold and manipulate information in the mind (Baddeley, 2020) and is required
for many everyday tasks. For example, when reading, one must remember each word
that was just read and hold it in memory to finish the sentence or the paragraph so that
meaning can be synthesised. This also involves drawing from other cognitive resources
such as attention and inhibiting other distractions.

These cognitive resources, including working memory, are limited in capacity and can be
overloaded (sometimes referred to as cognitive load) with the presentation of multiple
sources of information (including verbal and visual information) (Just & Carpenter, 1992).
For example, a busy classroom can present multiple forms of information (e.g.,
background noise, teachers’ verbal instructions, notes on the blackboard) which can
overload working memory capacity, making it challenging for children and young people
to selectively attend to and maintain attention on tasks. Similarly, if too much information
is presented at once, children and young people may struggle to process it all, affecting
the quality of learning.

Children and young people with SpLD and other types of learning difficulties generally
have challenges with working memory processing (David, 2012; Gathercole et al., 2016;
Peng & Fuchs, 2016), attention, inhibition, and other cognitive processes. These
additional challenges increase cognitive load, resulting in further difficulties in learning.
Therefore, support and intervention techniques that reduce cognitive load and reduce the
requirement of working memory tend to be effective for this population.

While executive functioning and other types of cognitive processes are typically assessed
by a qualified dyslexia assessor or an educational psychologist, there may be specific
indicators that a child or young person has difficulties with executive functioning. Children
and young people may appear inattentive, have difficulty following multi-step instructions,
planning, and organising tasks or physical materials, or struggle to manage their time.
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Educators working with children can observe these behaviours and record them to inform
intervention planning or contribute to the assessment process.

While there are interventions and support programmes that target and train working
memory, it is important to note that there is limited evidence that training working memory
is an effective strategy in improving educational outcomes (Melby-Lervag & Hulme, 2013;
Melby-Lervag et al., 2016). Findings typically show gains on the specific tasks used
during training, but these improvements rarely generalise to broader areas of learning or
cognitive function. It may be more effective to reduce the cognitive load these processes
impose on children during reading tasks (e.g., Sweller, 2011). For example, breaking
down instructions into smaller, manageable chunks, repetition of information or
instructions, or oral rehearsal. Therefore, while assessing these cognitive skills can
inform a child’s overall reading profile, they may not show improvement with targeted
reading interventions.

Identification of literacy difficulties

Many children and young people with SEND will have difficulties with literacy skills
including reading, spelling, and writing. Children and young people with dyslexia may
have difficulties with speed of processing and word reading difficulties but may also
struggle with wider literacy skills including reading comprehension, fluency, spelling, and
writing. Children with MLD, SLD, or PMLD may also have a number of these same
challenges in literacy. It is important to identify whether a child is struggling in any of
these areas to initiate early intervention and support (Hall & Burns, 2018). This section
first outlines the key skills involved in literacy development, to clarify which areas should
be considered in identification and assessment processes for recognising difficulties and
planning appropriate interventions. We then discuss different tools and techniques
available to mainstream educators in identifying and assessing literacy difficulties.

The skills involved in literacy

It is widely agreed that the goal of reading is to comprehend a text; however, accurate
and fluent word reading are necessary foundational skills for comprehension (Perfetti,
1985). The Simple View of Reading (SVR; Hoover & Gough, 1990) provides a valuable
framework for understanding two essential components of reading comprehension: word
reading (decoding) and language comprehension. Hoover and Gough (1990) defined
decoding as being able to recognise words quickly and accurately, and language
comprehension as the ability to understand the meaning of words and sentences when
read or heard. Both decoding and language comprehension are equally important for
successful reading comprehension and difficulties in either or both components may
result in comprehension struggles. Therefore, when identifying literacy difficulties, it can
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be a useful starting point to determine whether a child has difficulty in decoding,
language comprehension, or both.

The SVR model has been widely supported in research and is effective in predicting
reading comprehension and explaining variability among readers (Catts et al., 2015;
Kirby & Savage, 2008; Tilstra et al., 2009). Definitions of dyslexia and developmental
language disorder similarly highlight the importance of these skills in reading
development and in identifying and supporting reading difficulties. Based on this, the
SVR provides a strong foundation for determining which reading skills should be
measured when identifying difficulties and monitoring interventions.

Research has indicated that decoding and language comprehension rely on distinct
underlying processes, often conceptualised by Scarborough’s reading rope
(Scarborough, 2001). For example, language comprehension relies on skills such as
vocabulary knowledge, verbal reasoning, and background knowledge, among others.
Decoding relies on knowledge of the alphabetic principle and phonological awareness
and can also be supported by sight recognition. Proficiency in either component exists
along a continuum, varying widely among individual learners. Children and young people
with cognition and learning difficulties may struggle with any number of these skills, which
may in turn result in literacy difficulties. For example, children and young people with
dyslexia often struggle with decoding, phonics, and aspects of working memory and
processing speed (Carroll et al., 2024). Although dyslexia is primarily associated with
difficulties in decoding, literacy skills are highly interconnected, meaning that weaknesses
in one area, such as phonological processing, can also impact others, including reading
comprehension. As a result, children with dyslexia may also exhibit difficulties in
understanding what they read, especially as texts become more complex.

Conversely, some children, including those with Developmental Language Disorder, may
decode words accurately but still struggle with reading comprehension due to challenges
with language processing, working memory, or inferencing skills (e.g., Bishop &
Snowling, 2004). These underlying language and reading skills are also linked to other
areas of literacy including writing (e.g., Berninger & Amtmann, 2003) and spelling
(Kohnen et al. 2009). These overlapping difficulties highlight the importance of assessing
the full range of reading skills when identifying and supporting learners with literacy
needs. Definitions for each of these different literacy skills are provided in Table 4.
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Table 4. Definitions of literacy terms

Skill Definition

Phonological The broad ability to recognise and manipulate sounds in

awareness spoken language, including words, syllables, rhymes, and
phonemes.

Phonics Understanding the relationship between sounds and the
letters that represent them.

Decoding Using knowledge of phonics to translate written words into

their spoken forms.

Word identification

The ability to sound out a word.

Reading fluency

Reading with speed, accuracy, and proper expression
(intonation and rhythm).

Reading accuracy

The ability to recognise and pronounce words correctly.

Vocabulary

Knowing the meaning of a wide range of words and the
ability to understand them in context.

Morphological
awareness

Understanding of how words are structured and how their
meaning is built from smaller units called morphemes. A
morpheme is the smallest unit of meaning in a language. For
example, in the word “unhappiness”, there are three
morphemes: “un-" (a prefix meaning not), “happy” (a root
meaning pleased), and “-ness” (a suffix indicating a state or

quality).

Reading
comprehension

Understanding, interpreting, and drawing meaning from texts.

Oral language

The ability to understand and use spoken language, which
supports reading development.

Working memory

The capacity to hold and manipulate information while
reading and processing text.

Visual processing

The ability to interpret and make sense of what is seen (e.g.,
recognising letters and words).

Motivation/Engagement

The interest and willingness to read, which influences the
development of reading skills over time.

These literacy skills are often strong early predictors of later literacy outcomes. For
example, early difficulties in phonological awareness, fluency, and decoding appear to be
the most consistent predictors of initial response to intervention (Al Otaiba & Fuchs,

2002; Lam & McMaster, 2014). Therefore, these different areas are often important to

23




measure and assess in order to guide support and targeted intervention. In addition to
these language and reading skills, executive functions such as working memory,
attention, and inhibition can impact reading performance. Reading motivation and
attitudes are also key predictors of literacy performance (Breadmore et al., 2019). The
relative strengths and challenges in each of these domains may be different for each
learner; therefore, interventions should be guided by the profile of need rather than just
targeting a narrow range of skills.

Assessment and identification of literacy difficulties findings

There are several types of literacy assessments in terms of their design, how they are
scored, and how they are interpreted. Each type typically serves a different purpose. For
example, norm-referenced tests compare a student’s performance to that of a
representative sample, known as the “norm group”, to determine how a student ranks
relative to their peers. In contrast, criterion-referenced tests assess whether a student
has mastered specific concepts or can apply particular methods or approaches. National
assessments in the UK are typically criterion-referenced tests that judge whether a
student has met the expected level for their age. Finally, curriculum-based assessments
are informal, teacher-led assessments that measure a student’s progress aligned with
the setting’s curriculum. All these assessments, along with other types of data collection
(e.g., family history or observations, etc.) can help identify areas of strength and need,
inform instructional planning, and support decisions about a student’s placement within a
reading programme.

While our REA search resulted in few standardised tools available to mainstream
educators without specialist qualifications, there are still a number of strategies they can
employ to aid in the identification and monitoring of literacy difficulties. Given the broad
range of skills involved, including oral language, phonological awareness, decoding,
fluency, vocabulary, executive functioning, and comprehension, as well as the influence
of genetic and environmental factors, it can be challenging to identify literacy difficulties
across a whole class. To manage this complexity, educators may want to adopt a
structured, tiered approach to identification that is purposeful, manageable, and aligned
with observed classroom behaviours and learning progress. This allows for early and
responsive identification of need to support timely intervention and ensures that decisions
are based on evidence gathered over time rather than isolated assessments or
assumptions. This strategy should be planned with the school’s SENCo or other senior
leaders for consistency and manageability.

High-quality teaching should always be the top priority when addressing literacy needs in
the classroom. If a student continues to struggle despite receiving strong universal
instruction, this may indicate the need for further investigation into their individual
learning needs. A good starting point is to conduct general observations or broad
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screening using tools such as curriculum-based assessments, phonics screeners, or
sentence reading tests. The Year 1 phonics screener can be a useful early measure of
difficulties in the foundational skills needed for reading. Additionally, national
assessments can also be a useful benchmark for further investigation of academic need.
Schools could also incorporate open communication channels for families to share any
early concerns about their child’s literacy or academic difficulties.

Next, students flagged by initial screening, observations, or parent and caregiver
concerns, can be given more targeted assessments focussed on specific components
(e.g., reading fluency and comprehension). If difficulties are identified, this is an
appropriate stage to also gather a developmental history and explore any family history
of SEND or related learning difficulties. As previously discussed, it is useful to measure a
number of different literacy skills to understand specific strengths and challenges for
different learners.

Static and dynamic assessment tools

Identifying and assessing early literacy skills can be challenging due to the recent
acquisition of these skills and the rapid pace of reading development during the first few
years of school. Word reading and decoding can be measured in various ways.
Standardised word reading tests assess a child’s ability to read individual words aloud.
They often use lists of both real words and pseudowords (i.e., nonsense words), with
pseudoword reading specifically testing decoding skills (see Garcia & Cain, 2014). These
assessments are typically static, meaning they measure a child’s current ability.

However, two systematic reviews identified from our search (Dixon et al., 2023; Nelson-
Strouts et al., 2020) also suggest that dynamic assessment tools, which evaluate a
child’s learning potential rather than only their current ability, are also supported by
emerging evidence of effectiveness in identifying performance on oral reading fluency,
word identification, phonological awareness tasks, and reading difficulties of younger
children (e.g., aged 8 and younger). The combination of both dynamic and traditional
standardised assessment tools yielded the most accurate results in predicting reading
difficulties, though dynamic assessment was superior to static standardised tools in some
cases (e.g., early in literacy development before age 7, where static tests lack sensitivity
(e.g., floor effects), and in lower-performing, at-risk, or preliterate groups). Based on this,
educators may want to consider using both types of assessments when investigating
reading difficulties. However, research on dynamic assessment is still limited. There is
still a lack of clear-cut points or consistent guidelines for interpreting scores in most
dynamic assessments of early literacy which presents several challenges. Without
standardised cut off points, it becomes difficult for educators and practitioners to
determine whether a child's performance indicates a significant concern, falls within
typical development, or shows advanced progress. This limits the usefulness of dynamic
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assessment for consistent screening, monitoring, or intervention planning across different
educational settings.

Curriculum-based measures

Curriculum-based measures are designed to be an assessment that a teacher can create
using the same curricular materials being used for instruction (Deno, 2014). Teachers
can use material sampled from their lessons to measure reading skills. In the classroom,
curriculum-based measures are usually timed such as timed readings (which measure
fluency and accuracy) or short comprehension quizzes that do not involve prompting.
These strategies can help identify readers who may need extra support and monitor
progress over time. These strategies can help provide a general picture of which
students may be struggling.

One systematic review identified in our REA (Snyder & Ayres, 2020) found curriculum-
based measures to be effective in measuring reading comprehension, fluency, and
accuracy. Oral reading fluency was the most commonly used measure where children
were either asked to read short texts within a given time frame or to read words or
nonsense words. Letter sound fluency was also tested by measuring how quickly
students can produce the sound of a given letter. Additionally, reading comprehension
was measured using a maze task where students were asked to choose the correct word
to complete sentences in a passage with missing words. A few commercially available
measures were also investigated in this study including the DIBELS (Dynamic Indicators
of Basic Early Literacy Skills), easyCBM, and the aimsWeb. While these tools were
included in the analysis, the review did not evaluate or compare their relative
effectiveness. As a result, it is not possible to determine which tools included in the study
produced the most reliable or impactful outcomes. Selection should therefore be based
on factors such as alignment with curriculum goals, ease of administration, training
requirements, and how well the tool fits the specific needs of the student population.

Reading fluency and comprehension measures

Indeed, oral reading can be another good starting point in identifying difficulties in various
reading skills such as reading accuracy, reading fluency, prosody (i.e., the patterns of
stress and intonation) and expression. However, caution is needed when asking students
to read aloud especially in classroom settings. Some whole-class reading aloud methods
can be detrimental, potentially causing anxiety or embarrassment, particularly for
students with literacy difficulties. One-to-one options or paired reading strategies may be
a better option to reduce these detrimental effects (e.g., Ash et al., 2008). Teachers can
then prioritise key areas, such as decoding and comprehension, as a starting point,
particularly for early readers or those new to English.

Reading comprehension is commonly measured using standardised reading
comprehension tests, which assess a reader’s current ability to understand written text
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through questions that require literal, inferential, and evaluative comprehension (e.g.,
passages followed by multiple-choice or open-ended questions). Another method is cloze
procedures, a reading comprehension activity where words are removed from a passage,
and the reader is asked to fill in the blanks, testing their ability to understand context and
meaning (Bormuth, 1968). Additionally, retelling and summarisation tasks can measure
comprehension, asking students to summarise or retell a passage in their own words to
assess how well they grasped the overall meaning and key details (Paris & Paris, 2003).
Lastly, comprehension monitoring evaluates a student’s ability to detect and resolve
misunderstandings as they read, often by introducing deliberate inconsistencies into the
text (Pressley & Gaskins, 2006).

One systematic review (Guo et al., 2023) identified two tools for assessing reading
comprehension in pupils aged 5-18: the Neale Analysis of Reading Ability (NARA; Neale,
1989, 1997) and the Woodcock Reading Mastery Tests (WRMT; Woodcock, 1987). Both
require pupils to read passages; in the WRMT, pupils complete a cloze test while
reading, whereas in the NARA, pupils read aloud short stories and then answer
comprehension questions. The WRMT is more clinically oriented and requires moderate
training, while the NARA can be administered by teachers, although results should be
interpreted with input from a trained assessor or SENCo.

Informal assessment strategies to identify literacy difficulties summary

o Real word reading and nonsense word reading for decoding
o Oral text reading accuracy

o Oral text reading fluency

o Running records with miscue analysis

o Listening comprehension

o Reading comprehension

Identifying writing difficulties

Writing is a complex activity that involves not only the physical motor process of
handwriting or typing, but also spelling, sentence structure, syntax, grammar, content
knowledge, vocabulary, punctuation, among others. The writing process also involves
executive functioning such as planning, revising, and working memory. Difficulty with any
of these aspects of writing, may impact on the ability to carry out the others (Berninger &
Amtmann, 2003). For example, a child who struggles with spelling, may write less, and
use less diverse vocabulary, more pausing and hesitation, which can affect overall quality
of the written work (Sumner et al., 2013; 2014; 2016; 2020).
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It is useful to take an unaided writing sample from a child to assess writing skills. Writing
outcomes can be measured in terms of their product and process. Although, instruction
requires emphasis on the writing process (planning and organising material, transcribing
thoughts into words, and reviewing and revising), assessment of writing skills must focus
primarily on the writing product (legibility, number of words written, vocabulary use,
syntax, grammar, spelling etc). Identification and assessment of handwriting difficulties
are discussed in more detail in the Cross-Cutting Themes Report of this series of REAs
and therefore will not be repeated here.

Identification of numeracy difficulties

The skills involved in maths

Similar to literacy, there are also many skills involved in mathematics which may also be
measured to understand a children or young person’s profile of strengths and challenges.

Mathematics achievement is shaped by a complex interplay of factors, including
individual differences in attitudes, motivation, language ability, as well as broader social
and educational influences. While these general factors are important, domain-specific
numerical skills such as understanding number sets and retrieving basic arithmetic facts
are also important for success in mathematics. Students with learning difficulties in
mathematics often show persistent difficulties in these specific areas, including difficulties
with number processing, counting knowledge, and basic fact retrieval (Geary, Hoard, &
Bailey, 2012). These challenges are not merely a result of limited working memory;
research shows that children with MLD struggle to form and retrieve long-term memory
representations of arithmetic facts, and often make more frequent and atypical errors
when doing so (Andersson, 2008, 2010; Mazzocco et al., 2008). In addition to fact
retrieval, children with MLD also experience delays in developing arithmetic procedures.
While many eventually learn basic strategies, they typically lag behind their typically
achieving peers by one or more years, especially on tasks with greater procedural
complexity (Andersson, 2010). Notably, children with low achievement in maths show
retrieval and procedural skills that are intermediate between those of children with MLD
and their typically achieving peers and tend to become more similar to typically achieving
children over time (Chong & Siegel, 2008). Furthermore, students with maths difficulties
often demonstrate weaker reading skills compared to typically developing readers
(Geary, 1993; Jordan et al., 2003), highlighting the interconnectedness of learning
difficulties across domains. Definitions of different maths skills are provided in Table 5.

28


https://www.gov.uk/government/publications/identifying-and-supporting-the-needs-of-children-with-send-in-mainstream-settings

Table 5. Definitions of math terms

Skill

Definition

Number sense

An understanding of numbers, their magnitude, relationships,
and how they are affected by operations. Includes the ability
to estimate, subitise, and compare quantities.

Counting principles

Understanding how to count accurately, including stable
order, one-to-one correspondence, cardinality, and order
irrelevance.

Symbolic number
knowledge

Recognising and understanding the meaning of numerals
and number words (e.g., knowing that “5” represents five
objects).

Arithmetic fluency

The ability to carry out basic calculations (addition,
subtraction, multiplication, division) quickly and accurately.

Measurement

Understanding units of measurement, converting between
units, and applying measurement in practical situations

Calculation strategies

Applying appropriate strategies (e.g., counting on, using
known facts, breaking numbers apart) to solve arithmetic
problems.

Place value
understanding

Recognising the value of digits depending on their position in
a number (e.g., understanding that the 3 in 34 represents
30).

Mathematical
reasoning

The ability to explain and justify mathematical thinking, make
inferences, and evaluate the validity of arguments or
solutions.

Problem solving

Applying mathematical knowledge to unfamiliar situations,
selecting relevant information, and using strategies to find
solutions.

Spatial reasoning

Understanding shapes, positions, directions, and spatial
relationships; essential for geometry and visualising
mathematical concepts.

Working memory

Holding and manipulating information while performing
calculations or following multi-step problem-solving tasks.

Visual processing

Interpreting visual information such as symbols, shapes, or
number patterns, often involved in understanding graphs or
diagrams.
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Skill Definition

Motivation/Engagement | Interest, confidence, and persistence in learning
mathematics, which influence the development and
application of skills over time.

Assessment and identification of numeracy difficulties findings

Our REA did not retrieve any studies that investigated the identification and assessment
of maths and numeracy difficulties. However, we are aware of one systematic review
published after we undertook our search which investigates early childhood (aged 0 to 8)
assessment and screening tools to identify children at-risk for mathematics difficulties
(Outhwaite et al., 2024).

This systematic review found six assessment tools and five screeners available to
mainstream schools in the UK that show strong and reliable evidence for effectively
measuring young children’s mathematical abilities. These tools have been evaluated
against common psychometric standards, such as reliability, validity, and accuracy, and
have demonstrated good performance across multiple criteria. As a result, they are
considered among the most trustworthy options for identifying children who may be
struggling with, or are at risk of, developing maths learning difficulties. While other tools
were also considered strong in this systematic review, they either were not available in
English, or were diagnostic screening tools or assessments that would need specialist
qualifications to use. Educators should still consider how practical and accessible these
tools and screeners are within their specific classroom contexts. Here, we briefly describe
these six assessment tools:

1. The Early Years Toolbox (Howard & Melhuish, 2017) is a tablet-based
assessment suite developed in Australia for children aged 3 to 6 years. It
measures a range of school readiness skills including early literacy, numeracy,
and executive functioning. It is available in English and was specifically designed
to be user-friendly for educators with minimal training, making it accessible for
classroom use, though it is not standardised for use in the UK.

2. The Early Learning Outcomes Measure (ELOM; Snelling et al., 2019), developed
in South Africa, also targets school readiness in children aged 4 to 6, measuring
numeracy, literacy, and executive functioning. It is available in English and other
languages and can be administered by trained educators or assessors. While it is
primarily used in South Africa, it offers a useful framework for identifying early
difficulties though it is not standardised for use in the UK.

3. The International Development and Early Learning Assessment — Emergent
Numeracy (IDELA; Save the Children, 2019) is a widely used tool for children
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aged 3 and 6 months to 6 and 6 months, measuring numeracy, literacy, motor,
and socio-emotional development. It is available in English and is designed for use
in low-resource settings, making it accessible to teachers and paraprofessionals
following brief training.

The Parent Ratings of Numeracy Skills (Lin et al., 2021), is a researcher-designed
questionnaire for parents, developed for children aged 3 to 6, which captures
parental perceptions of their child’s early numeracy ability. Parents were asked to
provide ratings of their children's counting, numeral identification, and arithmetic
abilities. To determine verbal counting abilities, parents were asked, “How high
can your child count?” To determine parent ratings of children's numeral
identification skills, parents were presented with numerals 1 through 15 and asked
to circle all of the numerals that their child could identify. Parents were also asked
to respond “yes” or “no” to the prompt, “My child can calculate simple sums (e.g., 1
plus 1, 1 plus 2).”

The Research-Based Early Mathematics Assessment — Short Form (REMA-SF,;
Clements et al., 2008; Weiland et al., 2012) assesses number sense, operations,
geometry, and measurement in children aged 3 to 6 years. It is available in
English and can be used by trained researchers or teachers with guidance, though
its design leans more toward research applications.

Finally, the Teacher Rating Scale — Early Numeracy (TRS-EN; Vessonen et al.,
2023) is a teacher-completed tool that evaluates early numeracy skills in 4- to 7-
year-olds. It is quick to administer, available in English, and specifically intended
for classroom use, making it a practical option for teachers to screen and monitor
early numeracy development. This scale included 22 items measuring counting
(13 items e.g., ‘is able to count forward from 1 to 10 correctly’), numerical
relational (7 items e.g., ‘is able to order objects according to a given criteria like
size), and basic arithmetical skills (2 items e.g., ‘is able to add and subtract with
numbers below 10 using objects).

The five screeners included:

1.

Assessing Student Proficiency of Early Number Sense (ASPENS), developed by
Clarke et al. (2011), is a brief screening tool designed to assess foundational
number sense in early elementary-aged children. It evaluates concepts such as
counting, number recognition, and quantity comparison to help identify students at
risk for mathematics difficulties. It is teacher-administered and intended to guide
early instructional support.

. House of Numbers (HoN), created by Chatzaki et al. (2024), is a newly developed

assessment tool for exploring symbolic and non-symbolic number sense. It
features engaging, game-like tasks that can identify strengths and weaknesses in
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numerical understanding and has been piloted with young children in early
education settings. It is worth noting however, that this is still an emerging tool,
and more research may be needed on its usability in school settings without
specialist supervision.

3. Math Essential Skill Screener — Elementary Version (MESS-E), by Erford et al.
(1998), is a teacher- or school-based screener designed to evaluate essential
mathematics skills in primary-aged students. It measures number operations,
computation fluency, and early algebraic reasoning. The MESS-E helps determine
which students may benefit from targeted intervention.

4. Number Sense Screener (NSS) — English Version, developed by Jordan et al.
(2010), is a research-validated screener for identifying number sense difficulties in
early learners (typically aged 5-7). It covers symbolic and non-symbolic tasks,
such as numeral identification, quantity discrimination, and basic arithmetic
fluency, and is suitable for teacher use following brief training.

5. Preschool Early Numeracy Skills Screener — Brief Version (PENS-B), designed by
Purpura et al. (2015), is a quick and reliable tool for preschool teachers to assess
numeracy readiness. It includes tasks such as counting, number comparison, and
understanding number magnitude, providing a practical approach for early
identification of children needing further support.

These tools offer a good starting point for mainstream educators to consider the early
maths and numeracy skills of young children. They may also be useful follow-up tools for
early educational assessments such as the reception baseline assessment to guide
support planning. For assessments and screeners where administration by teachers is
not explicitly detailed, consultation with the specific user manuals may be helpful or
contacting the developers to understand the training requirements and suitability for
teacher administration.
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Assessment and screening tools to identify children at-risk for mathematics
difficulties summary

o The Early Years Toolbox.

o The Early Learning Outcomes Measure.

o The International Development and Early Learning Assessment — Emergent
Numeracy.

o The Parent Ratings of Numeracy Skills

o The Research-Based Early Mathematics Assessment — Short Form

o The Teacher Rating Scale — Early Numeracy

o Assessing Student Proficiency of Early Number Sense (Screener)

o House of Numbers (Screener)

o Math Essential Skill Screener — Elementary Version

o Number Sense Screener

o Preschool Early Numeracy Skills Screener — Brief Version

Identification and assessment summary

The identification and assessment section of this REA reviewed evidence on how
mainstream education professionals can identify and assess cognition and learning
difficulties in children and young people. While formal assessment should be carried out
by specialists, teachers play a key role in the early recognition of learning challenges and
in referring pupils for further support. The section highlights that many available
screening and assessment tools require specialist training to interpret correctly due to
their psychometric complexity. However, there are accessible strategies that teachers
can use to observe and monitor student progress and identify potential concerns.

Clear definitions of terms such as screening, assessment, and profiling are provided to
distinguish between educational and clinical practices. Emphasis is placed on taking a
holistic view of a child’s strengths and difficulties, supported by multiple data sources
such as observations, family history, and informal or standardised assessments. A wide
range of cognitive, behavioural, and emotional skills can influence learning and should be
considered in assessment.
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The identification section underscores the importance of ongoing professional
development for educators and collaboration with healthcare specialists (e.g.,
psychologists, speech and language therapists, and paediatricians) where appropriate.
Although a formal assessment may help inform support, children can still be identified
and supported using a needs-based approach without a formal label. Although the SEND
Code of Practice (DfE, 2015) requires schools to support children and young people with
needs even without a diagnosis, there are still relatively few tools available for use by
mainstream educators without specialist qualifications. In her review of the literature,
Ross (2020) argues that many educational professionals are not sufficiently prepared to
identify and support children and young people with specific learning difficulties. She
recommends that Initial Teacher Training frameworks should include training on SEND.
Here, she highlights the gaps in teacher’s knowledge of identification of need and
effective support planning and recommends specific approaches to address these gaps.
These include information and training on SEND in ITT frameworks, providing schools
with access to specialist teachers and assessors who should receive funding to complete
their training and qualifications.

Our REA also highlights literacy as a key area of concern for children and young people
with cognition and learning difficulties and across SEND more broadly. Frameworks such
as the Simple View of Reading and Scarborough’s reading rope, outline the core
components of literacy development, including decoding, language comprehension,
vocabulary, fluency, and motivation. A tiered approach to identification may be useful,
starting with whole-class screening tools like phonics screeners and curriculum-based
measures.

Standardised reading assessments and dynamic assessments are discussed. While
dynamic tools may offer additional insights into learning potential, they often lack clear
scoring guidelines. Evidence suggests using a combination of informal assessments and
structured tools where appropriate, while interpretation should involve SENCos or trained
assessors where needed. Oral reading and reading comprehension tasks are best
conducted one-to-one or through paired reading to minimise anxiety and potential
embarrassment associated with reading aloud in front of peers.

In mathematics, although no studies were retrieved in the REA, a recent systematic
review is summarised which identifies several evidence-based numeracy assessment
tools and screeners available in English. These tools target early numeracy skills in
young children and vary in ease of use and training requirements. Tools such as the
TRS-EN and ASPENS are noted as particularly practical options for classroom teachers.

Consistent with previous reviews (e.g., Carroll et al., 2017; Van Herwegen et al., 2024),
our REA found relatively little evidence on identifying cognition and learning difficulties in
secondary pupils compared to primary-aged pupils. This imbalance is likely due to
several factors. First, early identification and intervention are important to ensure pupils
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receive the support that they need, so research has tended to focus on the primary
years. Second, as children age, the developmental trajectory of literacy skills changes,
and assessment can become more complex. Older pupils may develop coping strategies,
such as memorising words or avoiding certain tasks, that can mask underlying difficulties
making them difficult to identify. Others may be impacted by accumulated negative
effects of difficulties in maths or literacy such as a smaller vocabulary, limited concept
knowledge and low motivation (Biancarosa & Snow, 2004). Thus, more work is needed to
understand this greater variability in skills of secondary pupils and how to identify needs
that may be more complex.

In summary, while specialist support is often needed to formally diagnose learning
difficulties, teachers can play a central role in early identification through structured
observation, use of accessible tools, and collaboration with other professionals.
Alongside these tools, maintaining open communication with teaching assistants,
parents, and SEND staff ensures a more rounded understanding of each student's
reading development. While these methods may not provide a formal diagnosis, they
allow teachers to make informed decisions about differentiation, targeted interventions, or
the need for further assessment by specialists.
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Support and intervention

The aim of this section is to review the studies from our search that focused on support
and intervention strategies suitable for use by mainstream education professionals. Here
we focus specifically on approaches that are effective in supporting educational
outcomes including literacy, writing, maths, science, and general attainment. This section
is organised into two parts: universal approaches and high-quality teaching strategies
that support children and young people at the first tier of the graduated approach, and
then targeted approaches tailored to specific areas of need such as difficulties in literacy
and mathematics.

When reporting on intervention and support strategies in this REA, we sometimes refer to
effect sizes that were reported in the studies reviewed. Effect sizes range from 0 to 1 and
refer to how much of a difference an approach or intervention makes, beyond just
whether it works. A small effect (around 0.2) means a modest improvement, a medium
effect (around 0.5) suggests moderate improvement or progress, and a large effect (0.8
or more) indicates a strong improvement on learning. Additionally, evidence can come
from various study designs, each differing in the strength and type of reliability they offer.
Single-case designs provide strong evidence for the consistency of effects within
individuals, making them valuable for understanding how interventions work in specific
cases. However, their findings may not be widely generalisable (i.e., applicable to other
individuals and/or settings). In contrast, group-design studies such as randomised
controlled trials offer more generalisable results across larger populations but may
overlook important individual differences in how students respond to interventions.
Ideally, a strong body of evidence should be based off of multiple types of study designs.

Universal support: High quality teaching and classroom
support

Support for students with SEND can be provided at different levels, starting with universal
strategies delivered to all students through evidence-based 'quality first' teaching
approaches. Universal provision, or ‘tier 1’ consists of evidence-based pedagogical
approaches and may be delivered as whole-class teaching, small groups, or even
individual activities. When universal approaches aren’t enough to meet the educational
needs of students, targeted support can be offered, tailored to individual needs, and
implemented either in small groups or through one-to-one interventions. Finally, if this
second ‘tier 2’ is still not effectively addressing the needs of students, support can be
offered at the third ‘tier 3’ which consists of specialist support which may involve external
professionals such as Speech and Language Therapists or coordinated multi-agency
support (e.g., through an EHC plan). This so-called tiered approach to support children’s
educational needs is well established in the UK educational context (e.g., see SEND
Code of Practice, 2015). Similar models are also used in the US educational context
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such as response to intervention models (Fuchs & Fuchs, 2006) or multi-tiered systems
of support (Mclntosh & Goodman, 2016), where children who do not progress with
effective universal treatment are offered more individualised and targeted support. The
SEND Code of Practice defines high-quality teaching:

High-quality teaching, differentiated for individual pupils, is the first step in responding to
pupils who have or may have SEND. Additional intervention and support cannot
compensate for a lack of good quality teaching (DfE, 2015, p. 99).

By providing high-quality teaching that is evidence-based and differentiated, schools may
reduce the likelihood that students will require additional, more intensive support. A range
of inclusive instructional strategies and classroom design approaches can support
children and young people with cognition and learning difficulties. The approaches
identified in our rapid review include instructional techniques and adjustments to the
physical or social environment.

Instructional approaches

Academic difficulties among children and young people with cognition and learning needs
may stem from underlying challenges with executive functions, including attention,
working memory, planning, and organisation (executive function is covered in more detalil
within our Cross-Cutting Themes Report). Given the challenges children and young
people with cognition and learning difficulties may have with executive functions, it is
important to use instructional strategies that support these functions and reduce cognitive
load. Instructional approaches refer to the methods, strategies, and techniques that
educators use to facilitate learning and help students achieve specific learning goals.
These practices include how teachers deliver content, organise learning activities,
provide feedback, and adapt instruction to meet diverse student needs.

Techniques that provide structure, break tasks into manageable steps, use clear
prompts/cues and explicit instruction have been found to be effective for children and
young people with cognition and learning difficulties as they can help to reduce cognitive
load. These strategies can be implemented at the whole-class level or during targeted
intervention delivery (e.g., Carroll et al., 2017; Dennis et al., 2016; Myers et al., 2021).
These techniques include explicit instruction, peer-assisted learning, scaffolding, the use
of mnemonics (especially for learning key facts), task-sequencing, and metacognitive
approaches.

Research indicates that whole-class high-quality phonics instruction benefits children with
or at risk of literacy difficulties when it is systematic, explicit, and delivered by trained
teachers (Castles et al., 2018). Previous meta-analyses (e.g., Ehri et al., 2001; National
Reading Panel, 2000) show that systematic phonics improves decoding and word
reading for all children, with particularly strong effects for struggling readers when
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instruction includes ample practice, scaffolded feedback, and opportunities to apply skills
in connected text. One systematic review included in our REA by Alqurani and Rao
(2020) analysed single-subject design studies of reading interventions for children aged 6
to 15 and found that sight-word recognition could be improved through a two-part phonics
instruction sequence using direct instruction approach, sight words with connected text,
and direct instruction flashcards system. These studies also focused on supporting
phonological awareness, phonics, and vocabulary as part of instruction.

Vocabulary can also be supported at the whole-class level through effective instructional
approaches. One systematic review (Kuder, 2017) compared several different instruction
methods to support vocabulary for children aged 11 to 18 and found that the most
effective methods were mnemonic instruction, morphemic analysis strategies, direct
instruction, and multimedia instruction. Peer-mediated approaches also showed positive
effects, though their impact couldn't be isolated from the instructional methods used.
Explicit vocabulary instruction can also improve comprehension of content-specific
reading (e.g., reading science related materials) for secondary aged children with reading
difficulties (Kaldenberg et al., 2014).

Classroom environment

In the Cross-Cutting Themes Report of our collection of REAs, we highlight several
effective strategies to design inclusive classrooms which benefit children with different
types of SEND needs. These techniques therefore won’t be repeated here. Instead, we
focus on reducing processing demands to support challenges with executive functioning.

Similar to instructional approaches, reducing the load of sensory information and
processing demands is helpful for children and young people with cognitive and learning
challenges (Carroll et al., 2017). Classrooms and school environments can be highly
stimulating and overwhelming for pupils with cognition and learning needs. For example,
in a randomised controlled trial (RCT), Dockrell and Sheild (2006) found that speed of
processing for children and young people with SEND can be negatively impacted by
background babble and external noises such as sirens or lorries. Minimising background
noise and even considering acoustic panelling in classrooms was found to help support
learning.
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Universal (tier 1) strategies to support pupils with cognition and learning needs
summary

o Explicit instruction
J High-quality phonics instruction
o Peer-assisted learning

o Scaffolding

o Mnemonics

o Multimedia instruction

. Task-sequencing

o Metacognitive approaches

o Minimising unnecessary stimuli in classrooms

Targeted support

Pupils who do not make expected progress despite high-quality teaching and universal
support should receive timely, evidence-informed targeted support, with their
development regularly reviewed, and such interventions must adhere to principles shown
to be effective.

Role of specialist teachers

Specialist teachers may be needed when a child does not make adequate progress
despite high-quality, differentiated classroom teaching and targeted interventions (Tier 1
and Tier 2). They are particularly important when there is evidence of specific learning
difficulties (e.g., dyslexia, dyscalculia) requiring structured, individualised teaching
approaches (DfE/ DoH, 2015; Rose, 2009). Specialist teachers are educators with
additional training to assess, plan, and deliver targeted support for pupils with SEND,
particularly those with specific learning difficulties such as dyslexia or dyscalculia. To
qualify, these specialist teachers must have qualified teacher states as well as a
postgraduate Level 5 or Level 7 specialist qualification in SpLD (e.g., dyslexia), such as
those accredited by the British Dyslexia Association (BDA). Some are also qualified to
carry out diagnostic assessments and hold an Assessment Practising Certificate (APC).
This makes them well-placed in both the assessment and support processes.
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Specialist teachers are trained in foundational understanding of SpLDs and different
areas of literacy or maths that may need to be targeted. Their training involves lessons
on designing and delivering evidence-based interventions, including structured,
cumulative, and multisensory phonics programmes, and in adapting curriculum content to
make learning accessible for individual pupils. Their training also includes monitoring and
evaluating pupil progress through standardised and curriculum-based assessments, as
well as collaborating closely with classroom teachers, parents, and other professionals to
implement and review personalised support plans. They may also be trained in
psychometric assessment principles to assess and identify specific learning difficulties
such as dyslexia, dyscalculia, and other cognition and learning needs using a range of
assessment tools.

Specialist teachers can contribute in various ways, including identifying and assessing
specific learning difficulties, planning structured intervention programmes, and working
directly with individual pupils. They also can play a role in supporting classroom teachers
and teaching assistants, as well as raising awareness of specific learning difficulties
within schools.

Literacy support

Children and young people with different cognition and learning needs may struggle with
various aspects of literacy including reading, spelling, and/or writing. Children and young
people with dyslexia may particularly show challenges with areas of phonological
awareness, decoding, and phonics. However, as discussed in the ‘Identification and
assessment of need’ section of this REA, they may also show difficulties in other areas of
reading, writing, and spelling.

Early reading instruction typically focuses on phonological awareness, phonics and
decoding processes while older learners often focus more on fluency and comprehension
processes. In general, literacy interventions provided in primary years have larger
impacts compared to literacy interventions in secondary likely because they target
foundational skills during a period of high neuroplasticity and rapid development, before
difficulties become long-standing and compounded by wider academic demands. Thus,
early intervention is important as later difficulties with reading can be prevented with
proper reading interventions (Fuchs et al., 2008; Partanen & Siegel, 2014; Torgesen et
al., 2001). However, it is still important to support fluency, vocabulary, and
comprehension in younger learners, and some older learners will continue to benefit from
some phonological awareness-based interventions.

Given that each literacy skill can impact others, the target of high-quality instruction or
targeted intervention will depend on each learner’s individual profile. For example,
readers who struggle with reading fluency may also struggle with word recognition,
vocabulary development and reading motivation (e.g., Chard et al., 2002). In turn, poor
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reading fluency can impact reading comprehension because readers are often focusing
on decoding and word-reading leaving little cognitive processing for comprehending the
meaning of a text (e.g., Lange, 2019).

It is important to note that terms such as literacy disability, reading difficulty, struggling
readers, and learning disability are often used interchangeably in research. There is
ongoing debate around the use of labels like dyslexia, and participants in studies are
frequently recruited without a formal diagnosis, based instead on the presence of reading
or literacy difficulties. This means that study samples often include a broad group of
struggling readers, such as those with low reading achievement, unidentified reading
difficulties, dyslexia, and/or those identified with a learning disability. Therefore, it is not
always possible to say which literacy interventions may support those with a SpLD better
than those with MLD or GLD. Therefore, this section will address specific needs related
to literacy (e.g., reading comprehension, handwriting difficulties) rather than by specific
diagnostic area.

Decoding and phonological awareness

Decoding and phonological awareness skills need to be supported for successful
reading. They are typically learned during the early years and key stage 1 and are often
the focus of targeted interventions for children of this age. The most effective way of
teaching these early literacy skills is through structured, systematic phonics programmes
supplemented by engaging with real book reading (Melby-Lervag et al., 2012).

Accurate decoding of words is supported by early oral language skills as well as
phonological awareness skills (Castles et al., 2018). However, even with high-quality
phonics instruction, some children and young people with dyslexia and other literacy
difficulties continue to struggle with these skills, and they are often the targets of early
intervention. For more information on oral language support and targeted interventions
for oral language difficulties, refer to our Speech, Language, and Communication Needs
Report in this series of reviews.

Goldfeld et al. (2022) reviewed 55 small-group oral language and early reading
intervention studies for children aged 4 to 9. The review identified a shortlist of six
interventions with the strongest evidence of improving oral language or reading
outcomes: These six interventions are as follows:

1. The Early Reading Intervention (ERI) is a commercially available kindergarten
beginning reading intervention designed to supplement classroom instruction for
students at risk of experiencing reading difficulties. It includes instruction in
phonological awareness and writing and spelling with previously taught phonics
skills.

41


https://www.gov.uk/government/publications/identifying-and-supporting-the-needs-of-children-with-send-in-mainstream-settings
https://www.gov.uk/government/publications/identifying-and-supporting-the-needs-of-children-with-send-in-mainstream-settings

. The Phonological and Strategy Training (PHAST) and Phonological Awareness
and Blending (PHAB) are related Canadian programmes developed to support
children with reading disabilities. The PHAB targets early phonological awareness
and blending skills in children from ages 4 to 16 focusing on the critical precursor
skills for decoding. The PHAST is available for primary and secondary aged
children with reading difficulties, combining phonological training with explicit
decoding strategies, such as identifying syllable types and flexible word attack
approaches (Lovett et al., 1994). This strategy was implemented with the RAVE-O
programme (Retrieval, Automaticity, Vocabulary, Elaboration, Orthography) which
is a separate but complementary programme to the PHAST and the PHAB,
focusing on fluency through rapid retrieval of word forms, morphological
awareness, and semantic networks. It is designed to complement phonics
instruction by building speed, vocabulary richness, and deep orthographic
knowledge.

. Read Well-Aligned is an early literacy intervention tool designed to support
students in developing foundational reading skills, particularly in the early primary
years. Specifically, this programme targets phonemic awareness, phonics and
decoding, vocabulary development, oral reading fluency, and comprehension. This
programme involves scripted lessons delivered to small groups with regular
assessments embedded to measure progress.

. The phonological awareness and phonics intervention (unnamed) developed and
delivered by Ryder, Tunmer, and Greaney (2008) involved 56 sequenced, semi-
scripted lessons with explicit instruction in phonemic awareness and phonemically
based decoding strategies. The intervention was delivered by a teacher aide to
small-groups over a period of 24 weeks.

. Story friends is an early language intervention designed to improve oral language
skills in preschool children at risk for language delays. It was developed by
Goldstein and colleagues (2016) and is typically delivered in small groups (usually
2-3 children) by teachers or teaching assistants in early years settings. This
intervention targets vocabulary development, listening comprehension, and
inferencing through storybook-based lessons with explicit instruction.

. Lonigan and Phillips’ (2016) unnamed needs-aligned intervention provided one
programme that targeted phonological awareness and phonics, as well as a
second programme that targeted syntax and vocabulary for children who had
difficulties in either or both of these areas. Delivery consisted of short and
intensive instruction to small groups.

In terms of implementation, these interventions typically included groups of 3to 5
students and involved 4 to 5 sessions per week for a minimum of 11 weeks. The content
of the different interventions focused on multiple language and reading components, but
most commonly on phonological awareness and phonics. In general, these approaches
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are effective because they include a range of pedagogical strategies, most commonly,
modelling, and explicit instruction, but also scaffolding, metacognitive techniques,
corrective feedback, self-monitoring, and interactive elements.

Another systematic review of randomised controlled trials investigated the effects of
targeted decoding interventions for children aged 5 to 8 at-risk of reading difficulties (e.g.,
with assessed word decoding skills in or below the 40th percentile) (Nilvius et al., 2021).
This review used strict criteria to include high-quality studies. The review found that
explicit instruction in phonemic awareness, phonics, and sight word reading in small
groups were effective, particularly for preventing later reading difficulties. Most
interventions had multiple components to support generalisation (i.e., the ability to apply
skills learned in one context to new contexts). Specific named interventions within the
review included: (1) the Systematic Early Reading Intervention with phonological
awareness, integrating writing and spelling with phonemic and alphabetic skills; (2) an
unnamed intervention focusing on irregular word reading, phonological awareness,
sound spelling, blending and word reading, accuracy and fluency reading decodable text,
encoding practice, reteaching of challenging words; (3) explicit reading instruction
phonologically based, phonemic decoding and spelling, text reading for fluency,
comprehension instruction; and (4) phonological awareness, word attack, sight word,
fluency, spelling, comprehension. Interventions lasted between 12 and 26 weeks and
were delivered for 30-45 minutes 3-5 times per week. This delivery supports the
distributed practice approach where shorter and more frequent sessions are more
effective than massed practice (e.g., continuous periods of skill practice without intervals)
(Cepeda et al., 2006; Hattie, 2009; Torgesen et al., 2001).

Stevens et al. (2021) reviewed several studies to evaluate how effective the Orton-
Gillingham approach is for teaching reading and spelling for pupils with, or at risk of,
word-level reading difficulties. This structured, multisensory approach involves dividing
reading and spelling into smaller parts related to letters and sounds and gradually
developing these abilities step by step. While the approach showed a small positive
effect, the results were not statistically significant for key reading skills like phonics,
fluency, spelling, vocabulary, or comprehension, suggesting we still need more high-
quality research to be confident about its impact.

In a meta-analysis, Wanzek et al. (2018) found a positive impact of intensive (i.e.,
provided for 100 or more sessions) early reading interventions for children aged 5to 9
with or at risk of reading difficulties. The reading interventions in this meta-analysis
included:

1. Early Reading Intervention (ERI) programme targets students at risk of reading
difficulties, supplementing classroom instruction with lessons focused on
phonological awareness, phonics, and basic writing skills.
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2. The Responsive Reading Instruction (RRI) programme is an early intervention
programme that combines phonemic awareness, phonics, fluency, vocabulary,
and comprehension strategies. This programme emphasises continuous
assessment to inform instructional decisions in a dynamic and adaptive way
(Simmons et al., 2008). The programme consists of five lesson components
designed to be implemented within a 40-min lesson. Teachers provide direct,
explicit instruction in phonics skills and text-reading strategies, as well as
modelling and instructional scaffolding as students apply these skills and
strategies while reading and writing connected text. Due to the continuous
assessment and decision-making components involved in this intervention, most
studies have included specific teacher training or researcher supervision in
implementation.

3. Synthetic phonics is a method of teaching reading that emphasises explicit
instruction in how graphemes (letters or letter combinations) correspond to
phonemes (speech sounds), and how these phonemes can be blended
(synthesised) to decode words (Johnston & Watson, 2007). It follows a systematic
and incremental approach, typically beginning with simple, regular sound-letter
correspondences and progressing to more complex ones, with the goal of
enabling pupils to decode unfamiliar words independently through blending. When
supplemented with an Orton-Gillingham approach it includes multisensory
techniques (visual, auditory, and kinaesthetic).

4. Reading Mastery: Developed by Engelmann and Bruner (1988), this programme is
a direct instruction method that includes scripted lessons to teach reading skills,
focusing on decoding, fluency, and comprehension. It is designed for early
learners and uses a highly structured approach.

5. Corrective Reading is similar to Reading Mastery, this programme focuses on
improving fluency and comprehension in struggling readers through systematic,
step-by-step instruction. It includes a range of exercises aimed at decoding,
vocabulary, and text comprehension.

6. Sound Linkage programme is a phonics-based approach that supports students in
learning letter-sound correspondences and blending sounds to form words. It
integrates speech, reading, and writing exercises to reinforce skills.

7. Sound Partners is a reading intervention programme designed for young children,
especially those with reading disabilities. It focuses on phonological awareness,
letter-sound correspondence, and word decoding through one-on-one or small
group sessions.

8. Early Steps is a programme focused on early literacy development, specifically for
preschool and early primary school students. It includes activities designed to
foster phonemic awareness, letter recognition, and basic writing skills.
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9. Read, Write, and Type is a programme that combines reading and writing skills
with the use of technology. It is designed for students with dyslexia and helps
them develop phonological awareness, spelling, and typing skills through
interactive lessons.

10. The Lindamood-Bell programmes are designed to improve reading and
comprehension by focusing on sensory-cognitive processing. These programs use
multisensory techniques to help students process language more effectively,
targeting areas such as phonemic awareness, language comprehension, and
fluency.

Wanzek et al. (2018) found that the positive effects of the interventions did not appear to
differ by group size or hours of intervention. However, given that some previous research
has found that decreasing group-size is one effective way to increase intervention
intensity and improve students’ response to intervention, the authors call for further
research investigating differences in group-size. The meta-analysis also highlighted the
lack of research on individualised interventions compared to the research on manualised
interventions with prescriptive lessons and materials.

Effective early reading support strategies summary

o Systematic phonics instruction

o Oral language interventions

o Explicit instruction in phonological awareness, decoding, and sight word
instruction

Interventions for older learners with word-reading difficulties

Older learners (ages 8 to 18) with dyslexia or other literacy difficulties may continue to
struggle with accurate and fluent word reading skills. One meta-analysis (Boucher et al.,
2024) investigated word-reading interventions across 22 studies for children aged 8 and
older who had word-reading difficulties (not necessarily with a diagnosis of SpLD).
Interventions were targeted multicomponent (e.g., including vocabulary, reading
comprehension, decoding, fluency, phonological awareness, and spelling) reading
interventions delivered in small groups during school hours. In terms of dosage, the
number of intervention sessions ranged from 12 to 155 over a period of 4 to 32 weeks.
Sessions lasted an average of 43 minutes, with durations ranging from 10 minutes to one
hour.

Findings suggested more total hours spent on an intervention resulted in better reading
outcomes, specifically pseudo-word reading (i.e., decoding) and fluency, but the number
of sessions or duration of sessions may not significantly impact outcomes. However, it is
important to note that interventions are generally more effective when delivered with a
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distributed practice approach. Multicomponent interventions are effective for older
students with persistent reading difficulties, but based on findings from this study, it was
not clear which instructional components are most essential, how much time should be
devoted to each, and whether the order of instruction matters. While most studies in
Boucher et al.’s (2024) meta-analysis included word reading as a component, no single
component was linked to significantly better outcomes. The limited ability to isolate the
effects of individual components was noted as a methodological limitation.

Strategies to support older learners with word reading difficulties summary

o Targeted multicomponent (e.g., including vocabulary, reading comprehension,
decoding, fluency, phonological awareness, and spelling) reading interventions
delivered in small groups during school hours

Reading fluency

Lee and Yoon (2017) reviewed 34 studies investigating the impact of repeated reading.
Repeated reading is an instructional strategy aimed at improving reading fluency,
particularly for students with reading difficulties. In repeated reading, a student reads the
same passage (typically a short text between 50-200 words) multiple times (usually three
to four times) until they reach a certain level of fluency (which is measured by speed,
accuracy, and appropriate inflection). Repeated reading can also be delivered as a whole
class strategy with paired reading.

The review found that repeated reading was effective for children with reading difficulties
aged 5 and older in improving reading fluency. Positive effects on reading fluency were
further improved when a listening passage preview (listening to the text being read aloud
first) was incorporated alongside repeated reading strategies, especially in primary-aged
children.

Reading fluency can also be supported by technology-assisted interventions. A
systematic review of case studies (e.g., Mize et al., 2023) categorised technology use in
fluency interventions into four groups: presenting text only on a screen (Text), providing
model reading only (Read Aloud), combining text presentation with model reading (Text +
Read Aloud), and combining text, model reading, and vocabulary support (Text + Read
Aloud + Vocabulary Support). All approaches showed positive effects on oral reading
fluency, with the strongest outcomes observed when vocabulary support was provided by
offering definitions for unknown/unfamiliar words. Findings also indicated that the effects
of the intervention did not differ by age, however they did differ by mode of delivery.

Here, studies that used laptops or desktop computers reported more effective results
compared to studies using tablets.
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Reading fluency support strategies summary

o Repeated reading

o Technology-assisted interventions

Vocabulary support

Vocabulary knowledge can be effectively taught and supported as a Tier 2 intervention
for children and young people with reading difficulties. One systematic review (Louick et
al., 2023) found that vocabulary interventions that also incorporated motivational
techniques such as goal-setting and monitoring, self-graphing (e.g., keeping a regular
recording of one's ongoing scores/progress on a personal graph, either on graph paper
or on the computer), using high-interest texts, and using rewards were effective for
children aged 5 and older at risk of literacy or language difficulties.

Presenting new vocabulary in its written form can enhance acquisition and retention in
children and young people. A systematic review (Clark & Reuterskidld, 2021) shows that
children aged 7-11 with developmental language disorder (DLD), Down syndrome,
autism, and dyslexia benefit from including written words (orthographic representations)
during vocabulary learning rather than with images or oral presentation alone. Studies
found that presenting the written form alongside spoken input helps these children learn
new words more quickly and accurately, especially in tasks like picture naming. These
findings suggest that integrating written word forms into vocabulary instruction can
support better word retention, and that encouraging educators on the use of strategies
that make the written word a visible part of learning could be beneficial for children with
these needs.

Vocabulary support strategies summary

o Incorporating motivational techniques with vocabulary teaching

o Presenting written form along with the spoken form of vocabulary

Reading comprehension

As students move into secondary school, reading comprehension demands become
more challenging. They must not only decode text but also understand more specialised
language and complex text structures specific to different subjects (Catts, 2022).

Our REA highlighted several techniques that have been found to be effective in

improving reading comprehension for students of various ages with reading difficulties.
For example, Read-aloud strategies have been effective for children aged 6 to 15 with
intellectual or developmental disabilities (Alqurani & Rao, 2020). A Read-aloud strategy is
when an adult (e.g., teacher or caregiver) reads a text out loud to students in a way that
actively engages them with the content. This can involve questioning strategies, thinking
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out loud models (like predicting, summarising, clarifying), drawing connections, or
discussing unfamiliar words.

A second is explicitly teaching text structure, which involves directly showing students
how different types of texts are organised (e.g., cause and effect, compare and contrast,
problem and solution, or chronological order). Students are taught to use this knowledge
to understand and summarise what they read. Instruction typically includes modelling,
guided practice, and the use of signal words and graphic organisers to help students
identify and use these structures independently.

Explicitly teaching text structure improves expository reading comprehension in
adolescents with or at risk of learning disabilities, with moderately strong evidence
showing large effects (Hall-Mills & Marante, 2022).

Boon et al. (2015) reviewed 12 studies on story mapping interventions for children aged
11 and older with a learning disability or related disorder (e.g., dyslexia). Story mapping
is an instructional strategy used to help students understand and remember the key
elements of a narrative text. This strategy involves creation of visual representations,
such as a graphic organiser, that breaks down the structure of a narrative into key
components such as beginning, middle, end, plot, setting, characters, conflict, etc.

Findings indicated that the use of a story map was an effective strategy to improve
students’ ability to recall and comprehend the key story grammar components in short,
narrative story passages. Seven studies reported positive outcomes, either when story
mapping was used on its own or alongside other strategies such as modelling or guided
practice aimed at improving reading comprehension. Of the remaining studies, most
showed moderate to slight improvements, with one reporting no significant benefit,
though the authors noted possible confounding factors. Overall, the evidence supports
story mapping as a helpful tool for improving narrative comprehension.

Self-questioning strategies can also be effective for reading comprehension outcomes for
children with reading difficulties. One systematic review (Daniel & Williams, 2021)
reported positive effects of self-questioning strategies on reading comprehension for
children aged 5 to 17 who struggled with reading. Self-questioning strategies help
students monitor their understanding, think about the content, and engage with the task
through generating questions about the text. This strategy can also help students pause
and review the text to check their understanding or apply their background knowledge in
cases where they are uncertain of the answers. Techniques such as asking ‘Wh’
questions (e.g., who, what, when, where, and why) or generating questions about themes
or main ideas can be used. These strategies are sometimes embedded within wider
reading comprehension intervention programmes.
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The interventions in this systematic review were delivered either in small groups or in
one-to-one sessions Intervention dosage ranged from 1 to 13.5 total hours of intervention
and frequency of delivery ranged from once a day to once a week, and group sizes
ranging from one-on-one sessions to groups. According to this analysis the effects may
improve with two or more total hours of self-questioning strategies.

In the research literature, metacognitive and multicomponent strategies (e.g.,
interventions with some combination of the following: explicit instruction in phonics,
fluency, text structures, and vocabulary as well as development of background
knowledge) are two common instructional strategies that support adolescents’ reading
comprehension (e.g., Ahmed et al., 2014; Fogarty et al., 2014). These strategies were
compared in a meta-analysis of interventions for struggling readers aged 12 to 18 (Sohn
et al., 2023). Other strategies were also investigated including instruction that focuses
exclusively on phonics, peer-mediated strategies, or computer-adapted instruction (CAl).
Metacognitive strategies showed the most effective reading comprehension outcomes.
The researchers also tested whether factors like text type (expository or narrative),
instructional setting (mainstream versus specialist classrooms), and group size (small
groups) influenced how effective the reading interventions were. None of these factors
were found to be significant moderators, meaning they did not make a meaningful
difference in how well the interventions worked.

In a meta-analysis, Scammacca et al. (2015) investigated any type of reading instruction,
including word study, fluency, vocabulary, reading comprehension, or multiple
components of reading instruction for children aged 9 and older with reading difficulties.
They found that vocabulary and comprehension-based interventions tended to be more
effective than fluency or other types of reading support, especially for improving
comprehension skills.

Both Scammacca et al. (2015) and Sohn et al. (2023) found that relatively shorter
intervention durations (i.e., up to two months) demonstrated better outcomes in reading
comprehension than longer interventions for children and young people aged 9 to 21.
However, this result should be interpreted with caution, as these findings may be
confounded by other factors. These include differences in how students are classified as
'struggling readers’ across studies, the type of intervention and its intensity, and the
reliance on standardised measures to measure reading comprehension (e.g.,
standardised tests versus curriculum measures). Given this, it's not clear based on the
studies found in this REA whether shorter versus longer reading comprehension
interventions are more effective.
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Effective reading comprehension support strategies summary

o Read-aloud
o Explicit teaching of text structure

o Story mapping

o Self-questioning strategies and thinking out loud

o Metacognitive and multi-component approaches for older learners (e.g., including
vocabulary, reading comprehension, decoding, fluency, phonological awareness,
and spelling)

Morphological awareness

Morphological awareness (MA) is the ability to recognise and manipulate morphemes,
the smallest units of meaning in language, including base words, prefixes, and suffixes
(Carlisle, 2000; Apel, 2014). For example, the inflectional suffix ‘ing’ may be added to
base words to indicate progressive tense, as in ‘singing’. In the multimorphemic word
‘reaction’, the base morpheme ‘act’ means ‘do’, the prefix ‘re’ adds a second meaning
unit, ‘again/against’ and the derivational suffix ‘ion’ adds a third, transforming the verb to
an abstract noun.

Morphological awareness typically begins to develop as pre-school children become
aware of inflectional rules in spoken language and is important for the development of
literacy skills including word reading, reading comprehension, and spelling (e.g., Kirby et
al., 2012; Pittas & Nunes, 2012; Levesque et al., 2021). A growing body of literature
suggests that understanding morphemes significantly correlates with reading proficiency
across both child and adult populations (see Rastle, 2018, for a review).

One systematic review (Brady & Mason, 2024) investigated morphological awareness
interventions targeting reading and writing outcomes (i.e., decoding, reading
comprehension, vocabulary, spelling, and writing) in students aged 5 to 18 with literacy
difficulties. The morphological awareness strategies included strategies that focused on
affix and root word identification, segmenting, and word-building activities. All 10 studies
included identification tasks such as word sorts, decoding, or initial instruction that
involved identification of word parts of morphologically complex words through oral or
written strategies. Intervention duration ranged from 9 days (Wolter & Dilworth, 2014) to
approximately 15 weeks and each study had a set intervention time that ranged from 25
to 45 min per session.

Four of the ten studies reviewed by Brady and Mason (2024) focused on developing
word segmenting skills through morphological awareness strategies. For example, Harris
et al. (2011) introduced a generative morphological analysis word mapping approach,
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where students broke words into prefix, root, and suffix to derive meaning, and compared
it to a non-generative strategy. Other studies (Apel et al., 2013; Apel & Diehm, 2014;
Brimo, 2016) used hands-on and written tasks where students added or removed affixes
using letter blocks or identified affixes in printed word lists. To support word building,
eight of the studies included interactive oral or written activities. Several studies also
employed tasks such as “Say it another way,” prompting students to change a base word
into a different morphological form (e.g., "to dance right now" becomes "dancing"). Other
studies used manipulatives or games to teach affixation, such as building words with
letter blocks (Good et al., 2015), spelling games using morphological patterns (Wolter &
Dilworth, 2014), or guided spelling tasks that incorporated prompts for suffix rules (Kirk &
Gillon, 2009). These approaches aimed to strengthen students’ morphological awareness
by explicitly teaching the structure and formation of complex words.

For primary aged children, the morphological awareness interventions led to positive
outcomes in decoding, reading comprehension, spelling and vocabulary after relatively
short interventions (8 to 39 sessions). For secondary aged students, morphological
awareness interventions led to positive outcomes in vocabulary, spelling and writing
composition. However, only one study in the review included learners aged 11 to 14
(upper primary to lower secondary), indicating that further research is needed to
strengthen the evidence base for this age group.

Morphological awareness strategies to support reading and writing summary

o Teaching affix and root word identification
o Segmenting

o Word-building activities

o Morphological analysis

° Word mapping

Motivation and self-regulation strategies for literacy

As previously discussed, motivation and attitudes about reading can have an impact on
literacy skills. If a child is not motivated to read or holds negative attitudes about reading,
this may reduce their interest in reading and limit their exposure and engagement with
texts, which in turn can hinder literacy development. Promoting self-determination and
self-advocacy in learners can help address these challenges by encouraging children
and young people to take an active role in their own learning. When students are
supported to set goals and understand their own learning needs, they are more likely to
develop positive attitudes toward reading and to persist when faced with difficulties. This,
in turn, can foster greater confidence, autonomy, and sustained engagement in literacy-
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related activities. Three studies in our REA investigated motivation, self-determination,
and self-regulation strategies in reading interventions.

Cho et al. (2023) investigated whether incorporating motivational strategies and supports
into reading interventions influenced reading outcomes for children aged 5 to 11 with
dyslexia. Across 53 reading intervention studies that were reviewed, most interventions
included general motivational supports (e.g., such as game-like activities, peer
collaboration, rewards, and goal setting) and only a small proportion explicitly taught
motivational strategies. In this context, motivational supports are interest-based elements
that support autonomy whereas instructional strategies align with self-regulatory
instruction and goal/attribution training approaches (McBreen & Savage, 2021).
Importantly, interventions that included direct motivational strategy instruction led to
larger improvements in reading outcomes, particularly in word reading, compared to
those that used only general supports or none at all. This highlights the added value of
explicitly addressing motivation as part of reading intervention design for younger
learners.

Motivational strategy instructional interventions can be embedded within reading
instruction and teach students to be more goal-directed by incorporating goal setting,
asking learners to monitor progress towards their goals or performance. Growth mindset
beliefs about reading are encouraged and learners are taught to engage in self-talk to
internalise positive attitudes towards reading.

Similarly, Didion et al. (2015) found that interventions that incorporated one or more
components of self-determination skills positively impacted a range of reading outcomes
(i.e., reading fluency, reading comprehension, reading accuracy and vocabulary) for
children aged 5-11 with or at risk for learning disabilities. In addition, Berkeley and Larsen
(2018) found that reading comprehension interventions that included self-regulation
strategies were beneficial in improving reading comprehension skills in adolescents with
reading difficulties.

Self-determination skills may involve goal setting, decision-making, self-advocacy, self-
regulation, self-monitoring, or self-awareness. In the studies included in Didion et al.’s
(2015) review, the most common strategies were goal setting for performance (e.g., such
as the number of vocabulary words to learn or comprehension questions to complete)
and to self-monitor their progress, often by tracking their results on checklists, graphs, or
self-recording tools. Some interventions also included self-evaluation tasks, where
students judged their understanding of words or reflected on their on-task behaviour,
sometimes reinforced through positive feedback or rewards (e.g., points, free time, or
reinforcers). Many interventions used explicit strategy instruction, such as self-
questioning or mnemonics (e.g., Think Before Reading, Think While Reading, and Think
After Reading for comprehension or identifying main ideas), and guided students through
structured steps for using these strategies effectively.
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Several approaches also included visual aids or prompts (e.g., checklists or desk cards)
that were gradually faded to promote independence. Students were also encouraged to
develop attribution statements (e.g., "believe," "stay with it") to support motivational self-
talk during reading tasks. Some interventions incorporated self-contracts, choice-making,
or reinforcer systems, allowing students to select rewards based on their goal
completion. Overall, these strategies emphasised goal setting, self-monitoring, self-
reflection, and reinforcement, helping students take more ownership of their learning
while building persistence and motivation in academic tasks. However, this review also
highlights a significant gap in research on broader self-determination skills for this age

group.

Motivational and self-regulation strategies to support literacy summary

o Embedding motivational strategies into reading interventions
. Game-like activities

. Peer collaboration

. Use of rewards

o Goal setting

. Self-talk

o Self-monitoring progress

. Use of feedback

o Check lists or desk cards

o Self-questioning

Numeracy support

Children and young people with general and specific learning disabilities or at-risk for
maths difficulties may demonstrate challenges with mathematical facts and applying
procedural knowledge. They may struggle with areas such as early number concepts,
number combinations, and place value which can lead to errors in procedural
computation (i.e., step-by-step problem solving) and higher-level mathematics (e.g.,
Cirino et al., 2007; Zheng et al., 2011). They may also demonstrate challenges with
cognitive processes and executive functions which can further impact their maths skills
(e.g., Fuchs et al., 2011). However, research suggests that effective mathematics
intervention may help children and young people achieve age-appropriate levels of
achievement (Geary et al., 2013; Re et al., 2014).
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A synthesis of 15 recent reviews and meta-analyses included in our REA highlight the
growing evidence base for effective mathematics interventions for students with general
learning difficulties, mathematics difficulties, and other developmental disorders,
including intellectual and developmental disabilities. This section is organised
thematically, starting with evidence on targeted mathematics instructional approaches
from multiple systematic reviews and meta-analyses, then moving to general problem-
solving strategies, followed by word-problem solving interventions.

Mathematics instructional approaches

In terms of targeted intervention delivery strategies, a large meta-analysis of 25 studies
compared various formats of mathematics instruction, either one-to-one or in small
groups, for children with mathematics difficulties (Dennis et al., 2016). The interventions
included in this review were designed to improve academic mathematics skills; however,
the outcomes varied across studies, and the specific results of each individual study were
not reported in detail. Instruction in the studies was provided across a number of domains
including algebra, basic facts, computation, early numeracy, fractions, general math
proficiency, and word problems. The maijority of the intervention studies were for primary-
aged students with few studies done at older primary-age (i.e., age 5-6) level and none of
the studies at the secondary-level. The findings demonstrated that peer-assisted learning
approaches were most effective, followed by interventions using explicit teacher-led
instruction. Peer-assisted learning strategies are interventions where a student would
help another student or group of students to learn a particular concept. Intervention
effects were larger for primary children aged 6 to 11 than those for younger children.

Providing instructional recommendations to teachers (which were not specified in the
original study) and providing students with data (e.g., feedback on maths performance),
and the use of technology (e-books and computer-assisted instruction) were also
effective in improving maths outcomes but to a lesser extent than peer-assisted and
explicit teacher-led instruction. Results also suggested that intervention effects were
larger when delivered by researchers compared to teachers and teaching assistants,
meaning that interventions were more effective when delivered by researchers. However,
the review included few studies where teachers and teaching assistants delivered the
interventions. This suggests potential challenges in scaling up the interventions, with
Dennis et al. (2016) recommending conducting further research on large-scale
implementations.

A second systematic review yielded similar findings, showing that peer-assisted learning
and explicit teacher-led instruction in mathematics produced strong positive effects. In
contrast, approaches such as schema-based instruction (i.e., an instructional approach
used to teach mathematical problem solving, particularly word problems, by helping
students recognise and apply problem schemas, underlying structures or patterns
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common to certain problem types), prompting, and scaffolding were also effective but to
a lesser extent (Bowman et al., 2019).

For students aged 11 to 18 with maths difficulties, a systematic review by Myers et al.
(2021) found that the most effective instructional techniques in maths included cognitive-
based instruction, technology-based interventions, and the use of visual representations
integrated with cognitive strategies. Cognitive-based instruction used cognitive or meta-
cognitive techniques, such as reasoning strategies, self-monitoring strategies (e.g., think-
aloud), or mnemonic devices to solve problems. Visual representation included the use of
concrete (e.g., manipulatives), semi concrete (e.g., pictures and diagrams), or abstract
(e.g., symbols) representations to learn concepts. In contrast, this study found no positive
effect for maths improvements for studies using schema-based instruction. However, this
could have been due to the relatively low number of studies using this strategy. The
review also found that long-term interventions (i.e., those lasting over 30 sessions)
produced larger effects than those implemented for fewer than seven sessions (i.e., short
term).

In addition, another systematic review also suggested explicit instruction and the use of
heuristics (i.e., general problem-solving strategies or rules of thumb such as simplifying
the maths problem) were effective for older students aged 9 to 12 (Stevens et al., 2018).
They also found that interventions lasting over 15 hours and those focused on fractions
showed significantly better outcomes in maths performance. However, interventions
targeting generalised mathematical skills (e.g., basic operations) or algebraic
expressions showed less impact, indicating the importance of targeting specific
mathematical content for optimal results.

Several other studies suggest digital-based interventions consistently lead to moderate to
strong improvements in various mathematics performance measures (Benavides-Varela
et al., 2020; Kugukalkan et al., 2019), word-problem solving skills (Kim & Xin, 2022;
Myers et al., 2023), and fact fluency among students with mathematics difficulties (Cozad
& Riccomini, 2016). These interventions often focus on fluency in basic operations and
vary in structure, timing, feedback, and platform (e.g., tablet vs. computer) and can be
delivered to studies across various ages from 5 and older. Techniques included
videogames, computer-assisted instruction in word-problem solving, and digital-based
tutorials/drilling. Games and interactive tools that encourage active reflection, adaptive
feedback, and cross-level skill transfer have been particularly beneficial. Given the
findings of Dennis et al. (2016), these digital-based interventions may be more effective
for older compared to younger students.

Finally, a review by Spooner et al. (2018) found that, similar to children and young people
with mathematics difficulties, those with more general learning difficulties also benefit
from systematic instruction, instructional procedures of technology-aided instruction,
graphic organisers, manipulatives, and explicit instruction (Spooner et al., 2018).
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Instructional approaches to support maths summary

J Peer-assisted learning

° Explicit instruction

o Use of technology

o Reasoning strategies

o Self-monitoring strategies (e.g., think-aloud)

. Mnemonics

° Use of visual representations

o Longer interventions (e.g., over 15 total hours)

General maths problem-solving interventions

General problem solving in maths refers to the application of broad, transferable
strategies to tackle unfamiliar or non-routine problems, rather than relying solely on
memorised procedures or algorithms. It involves skills such as understanding the
problem, devising a plan, carrying out the plan, and evaluating the solution. These
strategies help learners make sense of problems, think flexibly, and apply reasoning
across various mathematical contexts. In terms of problem-solving, representation of
problems as an instructional strategy was found to be effective for children and young
people with learning difficulties or at-risk for mathematics difficulties in two systematic
reviews (Bowman et al., 2019; Jitendra et al., 2016).

1. ‘Representation of mathematical problems’ as a strategy refers to the use of
visual, verbal, symbolic, or physical models to represent abstract concepts such
as those in mathematics. This may include physical materials that can be
manipulated by children and young people, pictures or diagrams, real-life
situations, spoken language, or written symbols (Lesh et al., 1987). These

strategies help students understand and better interpret mathematical problems in

order to solve them. It is particularly useful for students with learning difficulties or
those with other types of SEND who may struggle with abstract thinking, such as

students with SEMH, dyscalculia, or general learning difficulties. Representations
is an effective approach as it helps in reducing working memory and attentional
demands to help development of abstract reasoning.

This strategy was most used for word problems but also supported learning of fractions
and basic maths facts. This strategy can be delivered to small-groups or one-to-one as a
targeted intervention or to the whole class as a universal strategy. While most of the
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studies included in this review investigated the use of representation in primary-aged
children, there were some studies suggesting this was effective for older children as well.
However, interventions that combined visual models with other strategies (e.g., priming
problem structures or cognitive scaffolding) produced stronger effects than those using
visual models alone for secondary students (Jitendra et al., 2018).

2. Concrete—Representational-Abstract (CRA) is an instructional approach that
systematically uses representation. CRA is a three-phase instructional strategy
used to teach mathematical concepts by moving from concrete to abstract
understanding. First, children and young people are presented with concrete
representations such as physical objects to model the concepts. Then they
transition to drawings or visual representations and finally they move to working
with numbers and symbols at the abstract level.

General maths problem-solving interventions summary

o Representation of mathematical problems

° Concrete-representational-abstract approach

Word-problem solving interventions

Word problem solving involves the use of mathematics knowledge and procedure as well
as language and reading skills. All these skills can be difficult for children and young
people with different types of cognition and learning challenges.

For secondary students, the most effective interventions found for word-problem solving
were those that balance procedural instruction with conceptual understanding, and those
that offer opportunities for students to generalise their learning to meaningful, real-world
situations (Hwang & Riccomini, 2016; Myers et al., 2023). For both primary and
secondary-aged students, explicit strategy instruction, schema-based instruction and
model-based problem solving as well as technology-based interventions were effective.
Findings from a review by Myers et al. (2023) however, found that direct instruction and
diagramming instruction were not effective word problem solving performance. This could
be due to the limited number of studies investigating these techniques.

These interventions reduce cognitive load by breaking down the problem-solving process
into manageable phases, following a structured approach and explicitly teaching students
cognitive and metacognitive strategies. Common steps include stages such as read,
paraphrase, visualise, hypothesise, estimate, compute, and check, helping students
internalise these processes for automatic use in more complex problems. Strategic
prompts such as cue cards, mnemonic devices, and structured worksheets are often
used to reinforce the routine. Metacognitive strategies are also integrated to support
students in self-monitoring and regulating their thinking.
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Word-problem solving interventions summary

o Explicit strategy instruction,

J Schema-based instruction

. Model-based problem solving

o Technology-based interventions

o Reducing cognitive load with metacognitive strategies and mnemonics

Physical activity interventions

Psychomotor skills involve the brain’s ability to process information and translate it into
coordinated physical actions. They skills are crucial for tasks that require both mental
planning and physical execution and are measured by gross motor skills, essential for
overall movement, coordination, balance, strength and endurance. A systematic review
by Fathi Azar et al. (2023) examined the impact of perceptual-motor exercises and
physical activity on the cognitive, motor, and academic skills of children with SpLD or
general learning difficulties. The review included ten studies with a total of 483
participants (251 intervention, 232 control) and followed PRISMA guidelines, assessing
methodological quality and risk of bias. The findings showed that perceptual-motor
interventions had a significant positive impact on cognitive skills, with seven out of eight
studies reporting improvements in working memory, attention, and information
processing speed. Various intervention types, including music training, aerobic exercises,
and perceptual-motor activities, contributed to enhanced executive functions.

Motor skills also showed notable improvements, as all five studies in Fathi Azar et al’s.
(2023) review assessing this area found significant gains in fine and gross motor skills,
postural stability, and dexterity. Activities such as ball skills exercises, occupational
therapy interventions, and balance-focused training were particularly effective. In terms of
academic performance, four out of five studies demonstrated positive effects, with
interventions such as aerobic exercises and occupational therapy-based activities

leading to gains in reading, spelling, and mathematics. However, findings related to
mental health outcomes were inconsistent, with only one out of three studies reporting
improvements in self-esteem and interpersonal relationships following perceptual-motor
interventions.

Despite these promising results, the review by Fathi Azar et al. (2023) identified several
limitations. The small number of studies, moderate methodological quality, and high risk
of bias caution against overgeneralising the findings. Some studies lacked
randomisation, control groups, or standardised assessment tools, limiting the reliability of
the results. As a result, further high-quality, large-scale studies are needed to confirm the
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long-term benefits of PM exercises for children with SpLD and general learning
difficulties. Overall, perceptual-motor exercises and physical activity appear to have a
positive impact on cognitive, motor, and academic outcomes in children with learning
disorders. However, more rigorous research is necessary to strengthen the evidence
base and clarify the role of PM interventions in mental health.

Carroll et al. (2017) summarised evidence from four studies that had investigated the
benefits of physical activity on attention and behaviour. They found that there was
evidence that regular aerobic activity can be effective in reducing poor attention and
behavioural difficulties when used alongside other interventions (which were not specified
in the original study). However, the use of fiddle toys or exercise balls as seating did not
have strong evidence.

Support and intervention summary

Children and young people with cognition and learning needs often face challenges in
areas of maths, numeracy, reading, spelling, and writing. These difficulties are
compounded by challenges in cognitive processes and executive functions. Research
has shown that effective targeted interventions can help students achieve age-
appropriate levels of academic proficiency.

Recent reviews and meta-analyses have provided growing evidence supporting the
effectiveness of various mathematics instructional approaches for students with learning
difficulties. Interventions such as peer-assisted learning, explicit teacher-led instruction,
and technology-based approaches have shown significant positive effects. However,
some challenges remain, particularly in scaling these interventions for broader
implementation, especially when delivered by teachers or teaching assistants.

For older students, cognitive-based and technology-based interventions have been
particularly effective, with cognitive-based instruction showing the largest effects.
Additionally, long-term interventions tend to yield larger effects than short-term ones.
Digital-based interventions, such as those focusing on fact fluency, also demonstrate
strong improvements in mathematics performance for students with difficulties, especially
for older learners.

Mathematics problem-solving interventions, particularly those using representation
strategies, have proven effective for students with learning difficulties. Visual, verbal, and
physical models help students better understand and solve mathematical problems,
reducing cognitive load and supporting abstract reasoning.

Research highlights the interplay of literacy skills, where struggles in areas like reading
fluency can also hinder word recognition, vocabulary development, and comprehension.
In practice, it is essential that literacy interventions are tailored to the specific needs of
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each learner. Dyslexia, in particular, affects skills such as phonological awareness,
decoding, and phonics, which are essential for reading development. Early interventions
that target phonological awareness, phonics, and decoding processes are more impactful
at the primary level, helping to prevent later difficulties. However, ongoing support for
fluency, vocabulary, and comprehension is also necessary, particularly for older learners
who may still benefit from phonological-based interventions.

A variety of early interventions have been shown to support decoding and phonological
awareness, particularly for younger learners. These interventions often incorporate
explicit instruction, modelling, and interactive elements. Multicomponent strategies, which
address vocabulary, comprehension, and decoding together, have been found to be
particularly effective for older students with reading difficulties.

Emerging strategies, including self-regulation and motivational interventions, can also
improve literacy outcomes by fostering goal-setting and self-monitoring, which are
essential for long-term progress. Though there is considerable evidence supporting these
strategies, further research is needed, especially in understanding the optimal
combination of instructional components and exploring the effectiveness of these
approaches for different age groups and literacy difficulties.

While much of the current research has been conducted in the USA, there is a need for
studies that examine how these interventions work in diverse educational contexts.
Furthermore, more high-quality research is needed to address concerns regarding
implementation fidelity and the long-term impact of interventions.

For mathematics interventions, there was a wide range of variability in effect sizes across
studies. The small sample sizes of the included studies contributed to this variability.
Many reviews did not find significant effects when only a limited number of studies
investigated a particular intervention. Therefore, more research is needed on these
techniques, and more balanced syntheses are required. Additionally, many studies
focused on mathematics outcomes aligned with the USA curriculum, which limits the
generalisability of the findings.

Executive functioning, particularly working memory, attention, and inhibition is identified
as a key area that influences learning. However, direct interventions to improve working
memory show limited generalisation, so it is more effective to reduce cognitive load
during learning.

More research is needed to understand how to better support teachers in effectively
using reading strategies. Studies have shown that interventions tend to be more effective
when implemented by researchers rather than teachers, highlighting a gap in real-world
application. Factors such as professional development, planning time, curriculum
structure, and initial teaching quality may influence how successfully teachers implement
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interventions, but these areas require further investigation. Sohn et al. (2023) also argued
that more high-quality research is necessary to understand how different reading
interventions work across various content areas and text types at the secondary level.
Specifically, studies should examine whether certain strategies, such as summarisation
or inferencing, are more effective for particular subjects or text structures. This is
especially important given evidence suggesting that different metacognitive strategies
may have varying impacts depending on students' age and reading needs.

To conclude, targeted and systematic mathematics interventions, particularly those
incorporating cognitive, visual, and digital strategies, can significantly improve the
mathematics outcomes for children and young people with learning difficulties. However,
further research is necessary to optimise these approaches, particularly in terms of
scaling interventions and ensuring their sustainability in diverse educational contexts.

Literacy interventions for children and young people with cognition and learning needs
should be individualised and dynamic, focusing on the specific needs of each learner.
Moreover, future research should continue to refine our understanding of how these
interventions can be effectively implemented in diverse educational contexts and across
various stages of learning.
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Conclusions

This review aimed to identify effective methods for the identification, support, and
collaborative practices for children and young people with cognition and learning needs in
mainstream education.

The evidence reviewed highlights the crucial role that mainstream educators play in the
early identification and support of children and young people with cognition and learning
difficulties. While formal diagnosis and complex assessments require trained specialists,
classroom teachers are often the first to notice emerging challenges and initiate referrals
for further support. Teachers can use accessible screening tools, structured
observations, and informal assessments to monitor progress and identify potential needs.
However, the effectiveness of this early identification process is limited by several
factors, including inconsistent access to practical tools, variability in teacher
preparedness, and limited coverage of SEND within initial teacher training programmes.
There is a clear need to strengthen teachers’ capacity through ongoing professional
development and greater access to specialist input. Collaborative working with speech
and language therapists, educational psychologists, and other professionals is also
critical in forming a complete picture of a learner’s needs and tailoring appropriate
support.

In terms of intervention, the evidence base supports the use of targeted and structured
approaches to improve outcomes in literacy and mathematics for learners with cognition
and learning difficulties. In literacy, early interventions that focus on phonological
awareness, decoding, and phonics are especially effective at the primary level. For older
learners, multicomponent interventions addressing fluency, vocabulary, and
comprehension have been shown to improve reading outcomes. Additional strategies
such as metacognitive training, self-regulation, and motivational approaches can further
enhance literacy development. However, these interventions must be tailored to the
learner’s individual profile and delivered consistently over time to be effective. There is
also a need for more high-quality research that evaluates these approaches across
different text types, subject areas, and age groups, particularly at the secondary level.

In mathematics, a range of instructional strategies show promise for students with
learning difficulties. Effective approaches include explicit teacher-led instruction, peer-
assisted learning, cognitive-based methods, and digital interventions, particularly those
focusing on fact fluency and representation strategies. Visual, verbal, and physical
modelling of problem-solving steps appears to support learners in navigating abstract
mathematical concepts. Nonetheless, evidence also points to persistent challenges in
scaling these interventions for widespread classroom use, especially when delivered by
non-specialist staff. Many of the available studies are small-scale and USA-based, which
limits the generalisability of findings to other contexts, including the UK.
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A recurring theme across both literacy and mathematics is the importance of reducing
cognitive load during instruction. While interventions targeting executive functions such
as working memory have shown limited direct generalisation, strategies that structure
learning and provide scaffolding appear more effective. Interventions also tend to yield
better outcomes when delivered by researchers or highly trained specialists, rather than
general teaching staff, suggesting a need for improved support and training for teachers
in implementation.

To conclude, while there is strong evidence supporting a range of structured, targeted
interventions for learners with cognition and learning difficulties, effective implementation
depends on multiple factors. These include sufficient teacher training, access to
appropriate tools and resources, interdisciplinary collaboration, and sustained
professional development. Interventions must be individualised, developmentally
appropriate, and feasible for use in mainstream settings. Future research should focus on
understanding how to optimise the delivery of these strategies in diverse educational
environments and across different stages of learning.
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Appendices

Appendix A: Search terms (PICOS criteria)

We conducted 15 separate searches across five rapid review categories, each focused
on a distinct population: SEMH, SLCN, autism, sensory and/or physical needs, and
cognition and learning. For each population, three searches were performed, focusing
on: identification terms, support terms, and working with others. The intervention,
comparison, and study type remained consistent across all searches, while the
population and outcome terms varied to capture the unique characteristics of each group.
This approach ensured a comprehensive examination of the research literature across
the different populations. PICOS stands for: (1) Population; (2) Intervention; (3)
Comparison; (4) Outcomes; and (5) Study type.

Population:

Population terms: "adolescent" OR child* OR "children and young people" OR kid*
OR "post 16" OR pupil* OR "school aged" OR student* OR teen* OR "young
learner*" OR "young people" OR "young person" OR youth

Educational setting terms: "alternat* educat™ OR class* OR "class* setting" OR
"comprehensive school™ OR "early year*™ OR educat* OR elementary OR
"elementary school™ OR "extra-curricular setting*" OR "further educat™ OR
"further educat* setting*™ OR "grammar school*" OR "high school" OR "higher
educat™ OR inclus* OR kindergarten OR "learning environment*" OR mainstream*
OR "middle school*" OR nursery OR preschool OR "primary educat*™ OR "primary
school™ OR reception OR "remedi* class*" OR "school setting" OR school* OR
"secondary education*™ OR "secondary school*" OR "special educat™ OR
"university" OR "whole school" OR "independent school"

General SEND terms: SEND OR SEN OR "special educat* need*" OR "special
need™ OR "learning difficult*™ OR "learning disab™ OR "learning difference” OR
"additional need™ OR impair* OR disorder* OR neurodivergent OR "additional
learning need"

Cognition and learning terms: DCD OR SpLD OR attention OR "cogniti* difficult™
OR "development* disab*™ OR "developmental co-ordination disorder" OR
dyscalcul* OR dyslexi* OR dyspraxia OR "general learning difficult*" OR
"handwriting difficult*™" OR "handwriting impair** OR "learning difficult*" OR "literacy
difficult*™" OR "math* anxiety" OR "math* difficult™ OR “mild learning difficult*”
"moderate learning difficult*" OR "numeracy difficult*" OR "profound and multiple
learning difficult*™" OR "reading difficult*™ OR "reading impair*" OR "severe learning
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difficult™ OR "specific learning difficult™ OR "specific learning disab*" OR "writing
difficult™"

Intervention:

Identification terms: assess* OR "assessment app*™ OR "assessment tools" OR
"behavio* checklist*™" OR checklist OR "class* assess*" OR "classroom
observation" OR "cognitive assess*" OR "computer* app" OR "curriculum-based
measure" OR diagnos* OR "dynamic assessment" OR "early screening tools" OR
"educational assessment tool*™ OR evaluate OR "formal assess*" OR "formative
assess™" OR "graduated approach" OR identif* OR "informal assess*" OR
measure OR "multi-disciplinary assessment" OR MTSS OR "multi-tiered system of
supports" OR "neuro* assess*" OR observ* OR "parent* report" OR "pupil
observation" OR "response to intervention" OR RTI OR screen* OR "self-
assessment" OR "self-report" OR "smartphone app*" OR "standard* test*" OR
"student observation" OR "tablet app* OR "teacher judgment*" OR "teacher
observation" OR tool* OR “performance-based”

Support terms: "classroom environment" OR "SEN support" OR "SEND support"
OR SWPBS OR accommodat* OR adaptat* OR approach OR "assistive tech*™ OR
"classroom interve*" OR "collaborative teach* OR curriculum OR "curriculum
adapt*™ OR "differentiat* instruction" OR “digital learning” OR "early interven*" OR
"education* program*" OR "education* support" OR "evidence-based interven*"
OR "evidence-informed interven*" OR "exam access arrangement™ OR "exam
accommodat™ OR "graduated approach" OR "group intervention" OR "high-quality
instruct*™" OR "high-quality teach*" OR inclus* OR "inclusive education" OR
"inclusive practice" OR "individual support" OR "individual* education plan*" OR
"instruct*" OR interven* OR integrat* OR "mainstream class* support" OR
"mainstream education" OR “mainstream environment” OR “multimedia learning
environment” OR "multi-tiered system* of support" OR "one-to-one" OR "parental
support" OR pedagog* OR "peer support" OR personali*ed OR provision OR
remediat OR "school support service™ OR "school-based" OR "special* interven*"
OR "special* support" OR "specialist teach* support" OR support* OR strateg* OR
"targeted interven*" OR "target* teach* strateg*™ OR targeted OR "targeted
support" OR teach* OR "teach* adaptation*" OR "teach* principle*" OR "teach*
strateg™ OR "teach* approach" OR therapy OR "tier 1 interven™ OR "tier 1
support" OR "tier 2 interve*" OR "tier 2 support" OR "tier 3 interven*™ OR "tier 3
support" OR treat* OR "universal design" OR "universal interven*" OR "universal
provision" OR "universal support" OR "whole-class support" OR "whole-class
teaching"

Working with others terms: collabor* OR parent* OR carer OR caregiver OR famil*
OR specialist* OR “specialist teacher” OR teacher OR educator OR TA OR
“teaching assistant™” OR “support staff” OR “educational psychologist*” OR EP OR
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SLT or SLP or “speech and language therapist*” OR “speech and language
pathologist™ OR “speech therapist” OR “speech pathologist” OR “health visitor”
OR HV* OR “Ed Psych” OR counsel* OR “mental health support workers” OR
“child and adolescent mental health service” OR CAHMS OR psychologist* or
therapist* OR “learning support assistant” OR LSA OR “communication support
worker” OR QTOD OR QTMSI OR QTVI OR “co-production” OR “joint working”
OR “healthcare professional” OR “personal carer’” OR “occupational therapist”
“Inter-professional collaboration” OR IPC OR expert OR clinician OR nurse

Comparison:

e Left blank to include studies without comparison groups

Outcome:

e Identification terms: N/A - Not needed for identification terms as there is not
always a specific outcome

e Behavioural, Inclusion, Motivation, and Engagement terms: attendance OR
"behavio* outcomes" OR "behavio* regulation" OR "behavio* improvement" OR
"cognitive development" OR "communication skills" OR criminal OR economic OR
employment OR engage* OR financial OR "functional independence" OR
"functional skills development" OR "access to learning" OR "improvement in
learning" OR "inclusive classroom" OR "increase* inclusion" OR "independent
living" OR independent* OR "mental health outcomes" OR motivate* OR offend
OR "prosocial behavio* " OR "reduce* learning barriers" OR “reduce* symptom*”
OR "self-regulat™ OR "school performance" OR "school retention" OR "social
inclusion" OR "social-emotional development" OR "teacher perceptions of student
progress" OR “well-being” OR workplace

e Educational outcomes (General): "academic achievement" OR "academic
progress*" OR "academic attainment" OR "academic measure" OR "academic
performance" OR “additional learning support*” OR "educat* achievement" OR
"educat* assess*" OR "educat* attainment" OR "educat* measure" OR "educat*
outcome*" OR "educat* performance" OR "educat* progress" “executive function
OR "functional skill* develop*™OR "improve* learning" OR learn* OR "learning
progress" OR "problem solving" OR "reduced learning barriers" OR "school
outcome™*" OR "school performance" OR "school retention"

*9

e Literacy outcomes: read* OR literacy OR “letter recognition” OR “letter-sound
knowledge” OR “word reading” OR phonic* OR phonolog* OR “reading
comprehension” OR “reading accuracy” OR “reading fluency” OR “reading delay*”
OR “print knowledge” OR decod* OR “alphabet knowledge” OR “listening
comprehension” OR “word recognition” OR “sentence completion”
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e Writing outcomes: writ* OR literacy OR punctuation OR spelling OR “sentence
writing” OR “free writing” OR “early writing” OR “emergent writing” OR “guided
writing” OR “writing fluency” OR handwriting OR “interactive writing” OR “letter
typing” OR “sentence completion”

¢ Mathematics outcomes: math* OR numer* OR numb* “number sense” OR
arithmetic* OR geomet* OR shape OR calcul* OR algebra OR counting OR
addition OR subtraction OR multiplication OR division OR fractions OR statistics*
OR “place value” OR “math* competenc*” OR “math* concept* OR “math*
knowledge”

e Working with others terms: collaboration* or partnership* or co-practice* or
multidisciplinary™ or transdisciplinary or interdisciplinary

Study type:

e Review type: review OR “systematic review” OR “meta-analysis” OR “narrative
review”
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