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Executive summary  
 
Improving educational outcomes for students with SEND 

 
Students with special educational needs and disabilities (SEND) have been found to 

have lower educational outcomes compared to their peers (Tuckett et al., 2021) and many 
receive additional support. Beyond universal support through good quality teaching, these 
students often receive specific support through targeted interventions delivered either in 
small groups or on a one-to-one basis. These targeted interventions often make use of a 
named and ‘manualised’ (i.e., has a published and accessible manual) approach. However, 
to improve the outcomes of students with SEND, it is critical to identify: (a) which practices 
are effective and evidence-based; (b) which practices are being implemented in educational 
settings; and (c) where there are barriers to implementing the effective, evidence-based 
practices (i.e., a research-to-practice gap). This study addressed each of these. 

 

Students with Special Educational Needs and Disabilities (SEND)  
 
The term SEND refers to a wide range of barriers that affect a child's ability to learn and 
engage in typical educational activities. These include a wide range of difficulties such as 
physical, cognitive, communicative, emotional, and sensory needs. Children and young 
people with SEND may require additional support and tailored educational strategies to 
access the curriculum and achieve their potential. Whilst some children and young people 
have just one type of SEND (e.g., autism), others have multiple types due to high 
comorbidity within SEND. Equally, whilst some studies focus on students with one type of 
SEND, others include students with different types of SEND. We refer to groups of students 
with multiple types of SEND within or between individual children (or both) as ‘Mixed 
SEND’. 
 

 
Methodology 
 
The study included three phases:  

 
Phase 1 explored the current evidence base on targeted interventions and their 

effects on reading, writing, mathematics, science and general attainment1 outcomes for 
children with any type of SEND through a systematic review and meta-analysis. This review 
only included randomised controlled trials and quasi-experimental designs, as both include 
a control group and so provide stronger evidence of intervention effects. Studies had to be 
published between the years 2000 and 2023 but could include any type of control group and 
any type of school setting (i.e., mainstream schools, special schools, clinics, and after-school 
sessions that took place at the school). We included studies focused on primary, secondary, 
and/or post-18 education up until age 25. Any intervention study that included a reading, 

 
1 General attainment was defined as outcomes assessed through standardised tests, grades, or other measures 
of academic performance and learning outcomes (such as GCSE or A-level performance as well as overall grade 
outcomes). 
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writing, mathematics, science or general attainment outcome for students with SEND from 
across the globe but published in English was included. 

 
In Phase 2, we conducted in-depth interviews with educational professionals to 

identify what practices are being implemented in schools and explore any barriers they face 
in implementing the most effective practices as indicated by the evidence. 

 
In Phase 3, we co-produced a toolkit with practitioners that summarises the findings 

from Phases 1 and 2. This toolkit includes a searchable database of the intervention 
approaches identified in Phase 1 as well as further information about how teachers can 
evaluate what might work in their classroom. The database was designed with input from 
the educational professionals interviewed in Phase 2 and can be found on the MetaSENse 
webpage. 
 
Key findings  
 
What does the current evidence base look like? 
 
 Our systematic review identified 467 studies from across the globe that reported on 
1,758 outcomes. Most of these outcomes related to reading (n = 1,139), while fewer related 
to writing (n = 279) and mathematics (n = 284). Very few studies reported on science (n = 3) 
or general attainment outcomes (n = 53). The majority of the studies came from the USA (n 
= 225) and only 21 studies from the UK were eligible for inclusion. 
  

Most studies (50%) focused on students with Dyslexia/Reading Difficulties and 
Dyscalculia/Mathematical Difficulties. Very few studies focused on students with Physical 
Disabilities, sensory disabilities such as Vision Impairment or Hearing Impairment, or 
Intellectual Disabilities. 
 

Most interventions focused on primary school students (58%) or students from 
more than one phase of education (27%). As such, there is a lack of research that has 
evaluated targeted interventions for secondary school or post-18 students specifically. 

 
Most interventions (53%) were implemented for a short period of time (less than 

12 weeks) in terms of duration. Regarding the intensity, while almost half the studies (45%) 
implemented the intervention for 19 hours or less, about a fifth implemented the 
intervention for 20 to 49 hours (21%) or did not report the number of hours (18%) 
respectively.  

 
Concerning the setting, most studies focused on mainstream schools (58%). Only 

22% of the interventions were implemented by a researcher with the remaining being 
implemented by educational practitioners or specialists.  

 
Finally, only a few studies (7%) were scored to be of low quality. However, 50% of all 

studies had fewer than 50 participants in the intervention and control groups combined. 
 

http://www.educationalneuroscience.org.uk/metasense/
http://www.educationalneuroscience.org.uk/metasense/
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What does good quality evidence show about the potential to improve academic outcomes 
for students with SEND using targeted interventions? 

 
Manualised interventions targeting specific difficulties can improve the 

educational outcomes of students with some types of SEND2.  They deliver an average of 
five months of additional progress compared to other students with SEND receiving 
business-as-usual or active control interventions. This finding highlights the positive impact 
of targeted interventions and can be used to inform power calculations for future studies. 
 
There was clear evidence that targeted interventions could improve reading outcomes 
among students with Dyslexia/Reading Difficulties (g = 0.33) and mathematics outcomes 
among those with Dyscalculia/Mathematical Difficulties (g = 0.68). The evidence that writing 
outcomes could be improved for those with Writing Difficulties was inconclusive (g = 0.37). 
This finding might stem from challenges in identifying specific writing difficulties. 

 
The findings also suggest that targeted SEND interventions have a larger positive 

effect on mathematics (6 months of progress) than on reading (5 months of progress) (p < 
.01).  

 
The fact that the interventions had positively impacted the reading, writing, and 

mathematical outcomes of students with Mixed SEND shows that type of need rather than 
diagnostic label is important when choosing which intervention to use, as interventions 
seem to be effective across different types of SEND. 
 
What factors impact on what works? 

 
Primary school interventions generate larger effect sizes for mathematical 

outcomes than interventions that include students from both the primary and secondary 
school phases, but students in the secondary and post-18 phases of education showed 
larger improvements in writing. For reading outcomes, phase of education made no 
difference to the effectiveness of interventions. 

 
The type of setting in which an intervention was delivered had no effect on reading 

or writing outcomes, but interventions delivered in mainstream schools showed a larger 
positive effect on students’ mathematical outcomes than those delivered in special 
schools. Further research is required to determine whether this reflects the fact that 
students with more complex needs are more likely to attend special schools.  

 
Intervention effects did not vary according to whether they were delivered in a small 

group versus one-on-one; who implemented them; or the type of control group used.  
However, in line with previous research (Dietrichson et al., 2020; Slavin et al., 2011), studies 

 
2 Across all outcome measures and different types of interventions, there were positive effects for those with 
Dyslexia/Reading difficulties, Dyscalculia/Mathematical difficulties, ADHD, SCLN, Mixed SEND, and SEMH. 
Reading outcomes had been improved for those with Reading difficulties and SCLN, as well as mixed SEND 
groups. Mathematical outcomes had been improved for those with Mathematical learning difficulties, ADHD, 
and Mixed SEND. Interestingly, however, whilst writing outcomes had been enhanced for those with Dyslexia 
or Reading difficulties as well as Mixed SEND, there is no evidence that interventions positively impact the 
writing outcomes of students with Writing Difficulties. 
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using researcher-created measures did show larger effects for reading and mathematics 
outcomes than those using standardised or referenced measures.  

 
The current study identified several gaps in the research as well as methodological 

issues related to the design of the studies and some reporting issues, including: 1) a lack of 
detail about implementation, 2) a lack of detail about randomisation, 3) a lack of baseline 
equivalence (i.e., members of the control group have similar outcomes pre-intervention as 
the intervention group), 3) small sample sizes, and 4) a lack of examination of the impact of 
individual differences on outcomes (i.e., impact of socio-economic status, gender, or 
ethnicity).  

 
How do educational practitioners use evidence? 

 
The interviews with the practitioners highlighted three main themes that related to:  

• How they explored and evaluated research evidence related to specific 
targeted interventions, 

• How they balanced fidelity to the intervention instructions and adaptation 
when implementing the targeted interventions, 

• How they monitored the effectiveness of the interventions, in terms of the 
assessment strategies they used but also when and how they reviewed which 
targeted approaches should be replaced.  

 
Teachers reported a limited understanding of the research evidence on targeted 

interventions for SEND, as well as a lack of knowledge about how to access it. Perhaps 
unsurprisingly then, there was a gap between the approaches that interviewees mentioned 
they were using in their practice and those that have been evaluated in the literature. These 
findings re-affirm the existence of a research-practice gap, which our toolkit will hopefully 
be the first step towards closing.  
 
Ways forward 
 

Recommendations  
 

1. Invest in a more balanced evidence base  
 

Across the various outcomes, it is evident that the evidence base is skewed towards 
certain types of SEND, with notable gaps that warrant attention. Specifically, there is a need 
for more research targeting students with physical disabilities, sensory needs, and 
intellectual disabilities. Additionally, there is a need for more studies involving secondary 
school and post-18 students, and focusing on science and general attainment outcomes. 
There is also a lack of UK-based evidence. As such, funders and academics should invest in a 
more diverse evidence base. 
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Recommendations (continued) 
 
2. Establish a new national database on the outcomes of SEND interventions 
  
The findings show that there is a need to enhance the quality of the research on SEND 
interventions, particularly by facilitating access to larger sample sizes and longer-term 
outcome measurements across diverse schools. Our research has shown that teachers often 
do track the outcomes of the interventions they use with their students, but this data is 
often stored locally, and the assessments may not always be reliable. Together with 
researchers, teachers could agree on the best measures to be used (see Outhwaite et al., 
2024), and the data collected could then be stored in a newly developed national database. 
This database, containing information about each student and the type of practice or 
intervention implemented, along with baseline, post-intervention and even follow-up 
evaluation data, would enable researchers to conduct more robust studies, yielding findings 
that were representative and generalisable, and ultimately advancing our understanding of 
effective educational practices.  This recommendation is relevant to policy makers. 
  
3. Increase collaboration between researchers and educational practitioners  
  
Priority should be placed on aligning interventions evaluated by researchers with those 
being implemented by practitioners, ensuring a seamless integration of evidence-based 
practices into educational settings. Additionally, there is a need to consider ways to make 
research evidence more readily accessible to teachers, empowering them with the 
knowledge and resources needed to effectively support student learning and development. 
These objectives can be achieved by academics working more closely with educational 
practitioners and by producing materials with practitioners, such as the database created 
through this study, so that these materials are accessible to them. We expect this 
recommendation to be of relevance to academics and funders. 
  
4. Offer practitioners training in evaluating evidence related to interventions and what 
works in their classrooms  
 
It is essential that teachers receive training on understanding evidence related to 
interventions (from research as well as from practice) and how to evaluate its credibility. 
This training will enable them to effectively apply robust research findings in classroom 
settings, particularly for students with SEND, as well as helping them evaluate their own 
practices effectively. We have included a video and other materials in our toolkit to start 
addressing this need but policy makers and Higher Education providers should consider 
including additional training in Initial Teacher Training courses as well as SENCO training. 
 

 
Further research 

 
The data gathered have established an evidence base that can now be further 

explored and built upon. There will be opportunities to assess new studies published post-
2023, and to expand to include additional phases of education (e.g., early years), secondary 
outcomes, and/or the cost of implementing the targeted approaches. The existing data 
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could also be further mined to explore how students’ needs, rather than their SEND labels, 
might impact on outcomes. 

 
A further important way forward will be to develop a framework using a data-driven 

approach to understand what components make for a successful targeted intervention – 
in other words, what exactly works for whom. This will be a challenging task, however, as 
many studies lack detailed information on intervention components. 
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1. Educational outcomes for students with special educational 
needs and disabilities 

 
1.1. Defining special educational needs and disabilities 

 
The number of students identified with Special Educational Needs and Disabilities 

(SEND) continues to rise (Office for National Statistics, 2023), and in England over 1.5 million 
students have been identified with at least one type of SEND. Educational outcomes for 
students with SEND are often lower compared to those without, and this gap has widened 
since the COVID-19 pandemic (Tuckett et al., 2021). To address this learning gap, it is 
important to understand which interventions work best for students with different SEND. 

 
The SEND code of practice (DfE, 2015) categorises students with SEND into those 

with primary needs in four domains: 
1) Communication and Interaction,  
2) Cognition and Learning,  
3) Social, Emotional and Mental Health, and  
4) Physical and/or Sensory Needs.  

 
However, these categories are not mutually exclusive and can include different sub-

groups with diverse needs of different levels of severity. For example, the category 
Cognition and Learning can include students with Down Syndrome as well as students with 
Reading Difficulties. For this reason, we will use the more specific sub-categories set out in 
Box 1 as much as possible in this report.  

 
 

Box 1. Students with Special Educational Needs and Disabilities (SEND) 
 
Students with Special Educational Needs and Disabilities (SEND) encompass a diverse 

group of individuals who may require additional support or accommodations to access 
education and reach their full potential due to physical, cognitive, sensory, emotional, or 
developmental differences or challenges. 

 
The SEND code of practice (DfE, 2015) divides students with SEND into those with primary 
needs in the following categories: 

1)  Communication and Interaction: Includes students with speech, language, 
and communication needs (SLCN), as well as autism. Students in this category may have 
difficulties with verbal and non-verbal communication, social interaction, and understanding 
language. 

2)  Cognition and Learning: Encompasses students with learning difficulties, 
such as specific learning difficulties (e.g., Dyslexia, Dyscalculia), Moderate Learning 
Difficulties (Moderate LD), Severe Learning Difficulties (Severe LD), and Profound and 
Multiple Learning Difficulties (PMLD), but also students with specific neurodevelopmental 
conditions such as Down Syndrome and Developmental Coordination Disorder (DCD). 
Students in this category may have challenges with acquiring, retaining, or processing 
information, which can impact their academic progress and attainment. 
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3)  Social, Emotional, and Mental Health: Includes students with social, 
emotional, and mental health needs (SEMH), including those with Attention Deficit 
(Hyperactivity) Disorder (ADHD). These students may experience difficulties with managing 
emotions, behavior, or relationships, which can affect their well-being and ability to engage 
in learning. 

4)  Sensory and/or Physical Needs: Encompasses students with sensory 
impairments, such as vision or hearing impairment, and those with physical disabilities (PD) 
or medical conditions that impact their access to education. Students in this category may 
require support with mobility, sensory aids, or access to adapted resources and 
environments. 
 
Many interventions have been designed to mitigate the impact of students’ SEND on their 
educational outcomes. However, it is currently unclear which interventions work for 
different students with different SEND, in different educational contexts (mainstream or 
specialist schools) or different phases of education (primary versus secondary). 
 

1.2. Interventions for students with SEND in the classroom 
 
To improve educational outcomes for students with SEND, support is often provided 

according to a graduated or tiered approach (See Box 2), starting with universal or primary 
(i.e., Tier 1) support, which includes good quality teaching and general study skills support. 
Universal support is provided within the classroom for all students. However, 13% of 
students in the UK fail to make progress within general classrooms and require additional 
support (Office for National Statistics, 2023). This extra support can be provided as Tier 2 
interventions, typically involving small group work, or Tier 3 interventions, typically involving 
one-to-one support.  In practice, it is not always possible to separate Tier 2 from Tier 3 
approaches as this division relies on the frequency of the implementation and of progress 
monitoring as well as the assessment framework used, and different descriptions and 
criteria of Tier 2 and Tier 3 in the literature have been used (see Harlacher et al., 2014 for a 
discussion). In addition, in some schools targeted approaches are implemented at a 
classroom level. However, both Tier 2 and Tier 3 approaches provide additional instruction 
delivered via targeted support, which often includes delivering a specific intervention or 
named programme in line with a manual. Staff might require specific training to deliver this 
targeted approach. 

 
Box 2. Response to Intervention 
 
Response To Intervention (RTI) is a structured, multi-tiered approach to help identify 

and support struggling students. It focuses on providing high-quality instruction and 
interventions, typically at three different levels (i.e., tiers).  All students should be provided 
with high-quality classroom instruction and screening as part of Tier 1. It is anticipated that 
around 80 percent of students will achieve the targeted goals through Tier 1 instruction. 
However, some students, especially those with SEND, may require additional support. Tier 2 
interventions are often provided in small-group sessions in the classroom during 
independent work or during times that do not conflict with other critical content areas. Tier 
3 provides intensive intervention sessions for individual students with more significant 
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needs or whose needs are not sufficiently met by Tier 2 supports, and this support is often 
provided on a 1-to-1 basis (Fuchs & Fuchs, 2006). 

 
The current project focuses on “manualised” (i.e., has a published and accessible 

manual) targeted intervention approaches (either Tier 2 or Tier 3) that go beyond good 
quality teaching (Tier 1). 

 

 
 
 

 
1.3. Research evidence and research-informed practice 

  
It has long been established that research should inform educational practice, as it is 

recognised that teaching practitioners’ engagement with research evidence can lead to 
increased knowledge and skills around approaches that are effective for including all 
children in the classroom (Mintz et al., 2020). There is also a current consensus among 
teachers that practice should be informed by research (Coldwell et al., 2017). However, 
despite multiple efforts, the uptake of research evidence in practice is still low (Coldwell, 
2022). In addition, it is not always clear what teachers consider to be “evidence” in relation 
to evidence-based practice. 

 
The term “evidence-informed teaching” is used to mean practice that is influenced 

by robust research evidence (Coldwell et al., 2017). However, there has been ongoing 
discussion regarding what constitutes high-quality evidence of effective practices in 
classroom settings. Randomised control trials (RCTs; see Box 3) have long been the gold 
standard for evaluating the efficacy of interventions (Shawn Green et al., 2019). These 
research methodologies allow for objective assessment to establish causal relationships 
between an intervention and its outcomes. However, they can be difficult to implement in 
school environments, due to the requirements to randomise students to particular 
interventions and to match control groups.   
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Box 3. Randomised Control Trials and Quasi-Experimental Designs 
 
Randomised Control Trials (RCTs) are seen as the ‘gold standard’ way of evaluating 

what works. In RCTs, participants are randomly assigned to one of two groups: the 
experimental group receiving the intervention or the control group which either receives 
business-as-usual support in the classroom or another type of activity that is not of interest 
(an “active control trial”). 

 
Quasi-Experimental Designs (QEDs) are studies in which two groups of participants 

are matched based on one or more characteristics, and one group receives the intervention 
whilst the other receives either business-as-usual or an active control intervention. QEDS 
are different from RCTs because participants are not randomly allocated to groups. 

 
 
As teachers use multiple strategies to support students with their learning 

(Guldberg, 2017), it is important for them to know what works for addressing different types 
of learning need, and to have a clear and compelling justification for the educational 
strategies they use in practice. In addition, understanding what an intervention’s key 
ingredients are (i.e., the cause and effect of the intervention) allows for greater fidelity in its 
implementation (Mintz & Roberts, 2023).  

 
However, before teachers can implement evidence-informed practice, certain 

conditions must prevail (Slavin, 2017). First, a wide variety of proven programmes must be 
available in various educational areas (e.g., reading, writing, mathematics, science, and 
general attainment3) for every phase of education, as students’ needs are likely to vary 
across tasks and educational phases. Secondly, educators but also policymakers like the DfE, 
who define teacher training programmes and the availability of support and budgets, must 
have access to trusted, impartial, and educator-friendly reviews of research to identify 
which specific programmes and practices have been proven effective through rigorous 
evaluations.  
 

1.4. Research synthesis 
 

To consolidate evidence, researchers conduct systematic reviews and meta-analyses. 
These two research methods involve gathering all the research pertaining to a specific 
research question and scrutinising it systematically. Systematic reviews are frequently 
conducted to assess the impact of interventions or programmes on particular outcomes, 
such as academic achievement, for a defined population. Thus, systematic reviews seek to 
derive conclusions regarding intervention effectiveness based on the highest quality 
research evidence available, and to identify any research gaps. Statistical meta-analyses 
build on systematic reviews, as they take the quantitative findings from multiple studies and 
summarise these results into a single summary estimate of effect size to estimate the 
magnitude and direction of the treatment effect across the body of literature as well as any 
mediators that might impact on these effects.  

 
3General attainment was defined as outcomes assessed through standardised tests, grades, or other measures 
of academic performance and learning outcomes (such as GCSE or A-level performance as well as overall grade 
outcomes). 
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The first stage in a systematic review and meta-analysis involves formulating a 

research question, followed by identifying key search terms that allow for database 
searches to identify relevant research studies. Once the studies have been screened against 
the pre-set inclusion criteria of the review (first based on information provided in the title 
and abstract, followed by full-text screening), data from each study are extracted. 

 
1.5. Previous reviews and meta-analyses 

 
Although several previous systematic reviews have examined which interventions 

are effective for those with SEND (e.g., Carroll et al., 2017; Cullen et al., 2020; Davis & 
Florian, 2004), there are limitations with the current literature. First, previous reviews have 
tended not to consider the different tiers used in educational services or to separate 
evidence-based instruction (Tier 1) from targeted interventions (see Box 2). Secondly, 
previous narrative reviews and meta-analyses have focused on particular groups of SEND 
(e.g., Bond et al., 2016 for autism; Ebbels et al., 2019 for language disorders) or focused on 
particular curricular areas. As such, it is not yet known whether targeted interventions can 
benefit multiple groups of students with SEND to a similar extent, or what contextual factors 
might impact the effectiveness of targeted interventions for particular groups or academic 
domains. For example, it is unclear what works in different phases of education (primary 
versus secondary school) or school context (mainstream versus special school setting).    

 
Interventions are allocated based on the diagnostic label applied to the child rather 

than their needs (Dockrell et al., 2019). However, there is evidence that diagnostic labels are 
often determined by contextual factors outside of the child, such as their ethnicity and 
gender, the socio-economic status of the parents, and the local authority in which the family 
lives (Lee et al., 2024). For example, one study of 530 children with various problems in 
attention, memory, language, or poor school progress showed that a child's cognitive profile 
was not predicted by diagnosis or referral reason (Astle et al., 2019). It also identified four 
transdiagnostic groups of children with specific cognitive profiles and distinct patterns of 
brain organisation. This reflects other recent research showing that there is high co-
morbidity between different types of SEND. For example, students with mathematical 
learning difficulties are 16 times more likely to have a diagnosis of another learning difficulty 
or developmental condition (Morsanyi et al., 2018). Together these studies suggest that a 
transdiagnostic approach should be used when supporting students with SEND and that 
similar targeted interventions might work for students with different but comorbid 
diagnostic labels. 

 
In sum, to improve outcomes of students with SEND, it is critical to identify: (a) 

which practices are effective and evidence-based; (b) which practices are being 
implemented in practice; and (c) where there are barriers to implementing the effective, 
evidence-based practices (i.e., a research-to-practice gap). The current study addresses each 
of these. 
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Box 4. Report overview and target audience  
 
The report is aimed at educational practitioners, policy makers, people who support 

and work with individuals with SEND, parents and the public, as well as researchers and 
funders. Short summary infographics and accessible briefings can be accessed via the QR code 
below. This report is unique in providing an overview of the Tier 2 and Tier 3 interventions 
that have been evaluated for different groups with SEND, what the outcomes of these studies 
were, how practitioners use this evidence base, and what gaps should be addressed in future 
research to raise educational outcomes for students with SEND. We use our findings to 
recommend what interventions could be implemented in practice, and have produced a 
database that educational practitioners can use. Our findings, and the database, provide a 
new opportunity to raise the educational outcomes of individuals with SEND.  

 
Links to short and accessible briefings of this report as well as the database can be found on 
the CDLD lab webpage and the Centre for Educational Neuroscience MetaSENse webpage. 
 

 

2. About this study 
 

This study synthesises evidence of what works for students with different types of 
SEND aged 4 to 25 in a systematic review followed by a meta-analysis (Phase 1). A broad 
scope in terms of target groups and educational outcomes was used. This allowed us to 
scope the current evidence base and examine: 

 a) whether targeted interventions can raise educational outcomes for those with 
diverse SEND,  

b) whether the impact of these interventions differs for educational domains and 
groups of SEND, 

c) whether certain interventions work better in some educational contexts (special 
versus mainstream) and/or for different phases of education (primary versus 
secondary). 

We were able to address these questions within one review, rather than requiring 
stakeholders to compare findings across reviews.  

 
In Phase 2, we used in-depth interviews to identify what practices are being 

implemented in schools and explore barriers that educational professionals face in 
implementing the most effective practices as indicated by the evidence. 

https://www.ucl.ac.uk/ioe/departments-and-centres/departments/psychology-and-human-development/child-development-and-learning-difficulties-lab/raising-educational-outcomes-pupils-sen-and-disabilities-metasense
http://www.educationalneuroscience.org.uk/metasense/
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In Phase 3, we produced a toolkit that summarises the findings from Phases 1 and 2. 
This toolkit includes a searchable database of the intervention approaches identified in 
Phase 1. The database was co-designed with input from the educational professionals 
interviewed in Phase 2. 

3. Research questions 
 

1. What does good quality evidence show about the potential for improving academic 
outcomes (i.e., reading, writing, mathematics, science, and general attainment) for 
students with SEND using targeted interventions? 
 
• How many studies have been conducted on different types of targeted 

interventions (Tier 2/ Tier 3), aimed at raising academic outcomes for students of 
different ages with different types of SEND? 

• What are the key methodological characteristics (study design, outcome 
measures, potential risks of bias, etc.) of the studies that have evaluated 
targeted interventions to raise academic outcomes for students with SEND? 

• What are the conclusions from the research examining targeted interventions to 
raise academic outcomes for students with SEND, and how do these relate to 
their populations, methods, outcomes measured, and questions asked? 

• What is the external validity of the current evidence base? 
• What gaps can be identified based on the current evidence base?  

 
2. What is the overall effect size of targeted interventions aimed at improving 

educational outcomes for students with SEND, and which factors—such as 
educational context, phase of education, delivery methods, subject matter, type of 
SEND, and type of outcome measure used—contribute to variations in the effect sizes 
of primary outcomes?  
 

3. How do educational professionals currently select which targeted interventions to 
use, and what are the barriers to their implementing the most effective strategies as 
indicated by the evidence? 

 

4. What does the current evidence base look like? 
 

To address research questions 1 and 2, we carried out a systematic review and meta-
analysis of the current evidence that critically evaluates the impact of targeted interventions 
for students with SEND.  
 

4.1. Methods: How were studies selected? 
 
The review reported adheres to the Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) guidelines (Page et al., 2021) and the review protocol 
was pre-registered at https://osf.io/2hy5t/. 
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4.1.1. Searching the literature 
To identify all eligible studies, an extensive search was conducted using the following 

databases:  
• PsycINFO  
• PsycEXTRA  
• Web of Science  
• Scopus   
• Education Resource Information Centre (ERIC)  
• British Education Index (BEI)  
• Applied Social Sciences Index & Abstracts  
• Education Database  
• PubMed 

 
The following additional resources were also searched:  

• Nuffield Foundation research reports  
• Education Endowment Foundation completed projects   
• What Works Clearinghouse  
• Council for Exceptional Children   
• Blueprints for Healthy Youth Development  
• Early Intervention Foundation  
• Evidence for ESSA/Best Evidence Encyclopedia  
• European Platform for Investing in Children 
• National Dropout Prevention Centre  
• British Psychological Society  
• Nesta   
• National Foundation for Educational Research (NFER)  
 

The search terms used in the electronic databases are listed in Table 1. These terms 
were entered into each of the databases above to identify materials containing them. 
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Table 1. Search terms 
Population   SEND OR SEN OR “Special education* need*” OR “Special need*” OR “learning 

difficult*” OR “learning disab*” OR “intellectual disab*” OR “intellectual 
disorder” OR disab* OR “additional needs” OR disorder* OR impair* OR autism 
OR asperger* OR “autis* spectrum” OR ADHD OR “attention deficit disorder” 

OR “attention deficit hyperactivity disorder” OR dyslexi* OR “speech difficult*” 
OR “speech language and communication needs” OR “language difficult*” or 

“reading difficult*” or “sensory processing difficult*” OR “multi-sensory 
impair*” OR dysgraphi* OR dyscalculi* OR “mathematical learning difficult*” 
OR MLD OR “reading impairment*” OR “speech impairment*” OR “hearing 

impair*” OR “visual impair*” OR “vision impair*” OR blind OR “hearing 
difficult*” OR deaf* OR “hard of hearing” OR “conduct disorder” OR 

“behavioural emotional and social difficult*” OR “communication and 
interaction needs” OR “serious emotional disturbance” OR “social emotional 

and mental health difficult*” OR SEBD OR “attachment disorder” OR 
“moderate learning difficult*” OR “profound and multiple learning difficult*” 

OR “severe learning difficult*” OR “specific learning difficult*” OR “specific 
learning disab*” OR “traumatic brain injur*” OR syndrome OR “pragmatic 

difficult*”   
AND   

 child* OR adolescent* OR “young people” OR preschool* OR kindergarten* 
OR "school aged" OR student* OR pupil*   

AND  
Intervention   school* OR educat* OR classroom OR inclus* OR learning OR “Special educat* 

provision*” OR “special educat*” OR “Alternat* educat* setting*” OR 
mainstream* OR “primary school*” OR “primary education*” OR “secondary 
school*” OR “secondary education*” OR “elementary school*” OR “middle 

school*” OR “high school*” OR “comprehensive school*” OR “grammar 
school*” OR “learning environment*” OR “extra-curricular setting*” OR 

playground OR “breakfast club” OR “holiday club” OR “holiday camp” OR 
“whole school” OR “remedi* class*” OR “higher educat*” OR “higher educat* 

setting*” OR  “further educat*” OR “further educat* setting*”   
AND   
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Outcome   Note: each search was rerun using one of the below subject specific search 
strings combined with all other search terms for a total of 5 searches   
  
General outcome search terms (i.e., not subject specific):   
“educational assess*” OR “academic assess*” OR “educational measure*” OR 

“academic measure*” OR “educational performance” OR “academic 
performance” OR “educational attainment” OR “academic attainment” OR 

achiev* OR “educational outcome*” OR “academic outcome*” OR attainment 
OR abilit* OR SAT* OR GCSE OR A-Level OR T-level OR “Grade Point Averag*” 

OR “Phonics screening check” OR NVQ OR “vocational qualification*” OR 
diploma* OR apprenticeship* OR certificate   

  
Reading outcome search terms:   

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”   
  
Writing outcome search terms:    

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 outcome search terms:    
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” OR 

“problem solving”   
  
Sciences outcome search terms:   

science OR chemistry OR geology OR physics OR biology OR astronomy OR 
“natural science*” OR “earth science*” OR STEM NOT “stem cell*” OR ICT OR 

IT OR “information technology” OR “computer science” OR “engineer*”   
AND   

   
Study type  RCT OR QED OR “control trial” OR “controlled trial” OR “randomised control 

trial” OR “randomized control trial” OR “randomised controlled trial” OR 
“randomized controlled trial” OR “quasi-experimental design” OR “quasi 
experimental design” OR “quasiexperimental design” OR “intervention 

group*” OR “control group*” OR “experimental group*” OR intervention* OR 
randomised OR randomized  

 
4.1.2. Criteria for inclusion and exclusion from the search 

 
• Study type: Included studies used research designs that are high on the evidence base 

hierarchy (i.e., randomised control trials (RCTs) and quasi-experimental designs 
(QEDs)).  Studies using matched group designs, cross-over designs, single-subject 
designs, and correlational designs were excluded. 
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• Publication year: Studies included were published between January 2000 and 
February 2023. 

• Location and language: No restriction was placed on geographical location, but all 
studies had to be published in English. 

• Population: Studies included reported on an intervention targeting at least one group 
of students with SEND aged between 4 and 25 years old. The individuals with SEND 
had an independent pre-existing indicator or diagnosis that placed them into a SEND 
category. This could take the form of a clinical diagnosis of a SEND condition or be 
indicated by an Education, Health and Care Plan (EHCP) or standardised diagnostic 
measure (e.g., ADOS). In addition, we included studies that screened students who 
may fall into a SEND category using a norm-referenced measure. Studies that focused 
on at-risk populations were included if the students’ performance fell within the 
bottom 25th percentile or they had IQ scores below 70. We only included studies based 
on a sample with age ranges that extended beyond the range of 4 to 25 if the mean 
age of the sample fell within this range.   

• Intervention: Included studies had to evaluate a named and “manualised” (i.e., has a 
published and accessible manual) targeted intervention approach (either Tier 2 or Tier 
3). Interventions administered on a universal basis and practices such as good 
teaching, professional career development, or whole-school approaches were 
excluded, as were interventions that merely used a tool (e.g., visual overlays). We 
placed no limits on the type of intervention under investigation (e.g., explicit academic 
focus, social and emotional learning focussed intervention, etc.).  However, 
interventions had to be based in educational or specialist settings (such as schools, 
special educational settings, speech and language clinics, as well as before and after 
school settings and holiday camps/clubs, etc.). We included studies of interventions 
delivered across multiple settings (e.g., schools and in the home) as long as 50% of the 
sessions were delivered in a school or educational setting. Interventions that solely 
focussed on working with parents or were delivered by parents in the home were not 
included. Pharmacological interventions, i.e., those that prescribed medication or 
drug-based therapies as the primary treatment method, were excluded.   

• Comparison: Included studies had to include at least one comparison group. However, 
we placed no limits on the type of control condition (e.g., waitlist, business as usual, 
alternative treatment, active comparison, etc.).  

• Outcomes:  Studies had to report on at least one attainment score or educational 
outcome (reading, writing, mathematics, or science). Studies that measured 
educational outcomes using observational protocols or holistic teacher judgements 
(e.g., teacher perceptions of improvement), as opposed to quantitative aggregation 
of marks from multiple test items, were excluded.  

• Type of publication: Narrative reviews and summary chapters were excluded, as were 
studies that did not include a description of the targeted intervention that was explicit 
and replicable (e.g., conference papers or extended abstracts).  

 
4.1.3. Selection of studies  

 
Screening of studies was undertaken in EPPI-Reviewer Web (Thomas et al., 2022) 

and the ‘Mark Automatically’ deduplication feature was used to remove any duplicates. 
Trained research assistants (N = 11) completed the initial screening on title and abstract 
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following the pre-registered search strategy. Ten percent of titles and abstracts were 
checked independently by the first and second author against the inclusion/exclusion 
criteria. The inter-rater reliability (based on percentage agreement) was very high at .93. 
Full texts of potentially eligible studies were located and again screened independently by 
seven research assistants. Ten percent of full texts were independently double screened by 
two members of the review team and a very high inter-rater reliability of .85 was 
achieved. Reasons for excluding studies were documented. 
 

4.1.4. Data extraction and coding of the different types of interventions 
 

Data from each study was extracted by nine trained researchers and 10% of the 
extracted data was coded independently by two members of the review team (inter-rater 
reliability was very high with .82 for data extraction and .84 for study quality analysis). 
 

The targeted interventions were coded in terms of their focus or the mechanism of 
change they used. We coded for three aspects: 1) whether the proposed mechanism 
involved narrow (domain specific), wider (domain general), or mixed processes; 2) the sub-
category of skill they focused on (i.e., core, procedural, application, mixed, or tools); and 3) 
the outcome domain targeted by the intervention (i.e., reading, writing, mathematics, 
science, general attainment, or any combination of these). Some further detail on the 
coding of 1) and 2): 

• Narrow approaches (Domain specific): These are interventions that train specific 
aspects of cognitive development or learning related to the academic areas of 
reading, writing, mathematics, or science. Domain specific interventions were sub-
coded using the following categories: 

o Core knowledge = interventions that focus on the foundations or core 
concepts related to the specific academic area 

o Procedures = interventions that focus on how to perform a specific skill or 
task better or more fluently (e.g., those that focus on how to solve a 
mathematics word problem or how to read for comprehension, or those that 
improve fluency for reading/ calculations) 

o Application = interventions that focus on how to apply knowledge (e.g., those 
that focus on manipulatives or on reducing reading out loud) 

o Mixed = interventions that include any combination of the above 
o Tools = interventions that used a specific tool (e.g., daily behavioural cards). 

• Wider approaches (Domain general): Interventions that include strategies or 
mechanisms that are potentially relevant to all aspects of learning (e.g. working 
memory, meta-cognitive strategies, wellbeing, moving/ swimming/ self-regulation, 
behaviour, music therapy). 

• Mixed: Interventions that use a wider approach but apply it to a narrow area. 
 

4.1.5. Assessment of the quality of RCT and QED studies 
 

Studies were not excluded from the synthesis and meta-analysis based on quality, as 
this allowed us to examine the impact of varied methodologies on effect sizes, as well as to 
obtain an indication of the rigour of current research. The quality of the studies was 
assessed using adapted versions of the Joanna Briggs Institute quality assessment tools for 
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quasi-experimental (Barker et al., 2024) and RCT (Barker et al., 2023) study designs. As 
studies often included different interventions, and analyses often differed based on the 
outcome measures used, study quality was assessed for each outcome measure separately. 
This also allowed us to include the quality category of the study into sensitivity analyses in 
the meta-analysis described below (see Table 2). 

 
The RCT quality assessment tool included 12 questions and the QED tool included 10 

(See Appendix B). Each question received a score of 0 (criteria not met), 1 (criteria partially 
met), or 2 (criteria fully met). 
 
Table 2. Total score thresholds for study quality for RCTs and QEDs 

Total Score threshold Low Quality Moderate quality High quality 
RCT 0-9 10-17 18-24 
QED 0-8 9-15 16-20 

 
4.1.6. Meta-analysis methods description 

 
Studies that reported effect sizes or allowed the research team to calculate effect 

sizes were included in a series of meta-analyses and meta-regressions to explore how the 
effectiveness of interventions differed by individual SEND category as well as intervention 
and delivery characteristics. Where studies did not report descriptive statistics, such as 
means and standard deviations, a numerical effect size and corresponding standard error 
effects sizes were calculated from F ratios, t-values, regression coefficients, etc.  

 
Studies for which we could not retrieve the information necessary to calculate an 

effect size and standard error were included in the narrative review but excluded from the 
meta-analysis. Multiple outcomes from within a study were included and all analyses made 
use of Correlated and Hierarchical Effects (CHE) models, an extension of three-level meta-
analysis methods that accounts for dependence between effect sizes drawn from the same 
studies (Pustejovsky & Tipton, 2022). We opted to include all available outcomes in the 
analyses to avoid bias from selecting one effect size over another, and to increase the 
number of effects available to us to conduct meta-regressions to explore moderating 
effects, such as the quality of the outcome measure used (e.g., standardised vs non-
standardised outcome measures).   
 

In this report, we only focus on short-term outcomes, as based on previous research 
(see Dietrichson et al., 2020) very few studies were expected to report long-term outcomes. 
We only extracted data related to the educational outcomes (e.g., reading, mathematics, 
etc.). 
 
4.1.6.1. Publication bias 
 

A funnel plot analysis was used to interrogate whether there was publication bias in 
the currently available evidence. Publication bias was assessed using Egger’s regression test 
of asymmetry (Egger et al., 1997). The “Duval and Tweedle’s trim and fill technique” was 
used to measure the effect of publication bias on the estimated treatment effect(s) when 
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publication bias was indicated by a significant Egger’s test (Duval & Tweedle, 2000). Results 
of the publication bias analysis can be found in appendix C. 
 
4.1.6.2. Power analysis 
 

We undertook a priori power analysis using a randomly selected pilot sample (1.63%; 
n = 906) of data drawn from our de-duplicated searched records. However, this pilot sample 
did not represent the full set of SEND categories that were included in the final sample, 
since some types of SEND are underrepresented in the available literature and our pilot 
sample was not big enough to pick them up. As a result, we undertook a second round of 
post-hoc power analyses after data-extraction.  
 
4.1.6.3. Moderation analyses 
 

We used meta-regression to investigate how different types of SEND, as well as 
intervention characteristics, impacted the reported effect sizes of targeted interventions to 
raise educational outcomes. We first examined the overall effect of the interventions. We 
then examined the effectiveness of interventions for students with different types of SEND 
and in different outcome domains (i.e., reading, mathematics, writing, science, and general 
attainment), and how, within each outcome domain, intervention characteristics altered 
effectiveness.   
 

We examined the following characteristics to explore their impact on intervention 
effectiveness:  

• Phase of education (primary, secondary, post-secondary or across phases -i.e., 
interventions that included students from more than one phase of education) 

• Educational setting (mainstream, special education, clinical setting, or mixed setting)  
• Intervention delivery format (classroom based, small group, individual or multiple 

delivery formats) 
• Type of SEND of the participants in the study according to Census categories:  

o Specific Learning Difficulties (SpLD);  
o Moderate Learning Difficulties (Moderate LD);  
o Severe Learning Difficulties (Severe LD);  
o Profound and Multiple Learning Difficulties (PMLD);  
o Speech, Language and Communication Needs (SLCN);  
o Social, Emotional and Mental Health (SEMH);  
o Autistic Spectrum Disorder (ASD);  
o Vision Impairment;  
o Hearing Impairment;  
o Multisensory Impairment (MSI);  
o Physical Disability (PD);  
o ‘SEN support’ but no specialist assessment of type of need (NSA).  

 
However, we did use sub-categories for specific named conditions where possible (e.g., 

ADHD, Dyslexia/Reading Difficulties, Dyscalculia/Mathematical Difficulties), to allow for a 
fine-grained insight into what groups were included. When participants with multiple types 
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of SEND (within or between individuals) were combined into one group, this group was 
labelled ‘Mixed SEND’. 
 

4.1.6.4. Sensitivity analyses 
 

We use subgroup analysis to examine whether there was a systematic difference in 
the size of observed effects across the included studies based on:  

• The quality of included studies (i.e., high, moderate or low quality) 
• Intervention implementer (researcher, computer assisted, specialist professional, 

classroom teacher, specialist teacher, teaching assistant, mixed or not reported)  
• The type of outcome measure used (standardised/normed measures, researcher 

created, referenced measures4, and unreferenced or unclear) 
• The type of control group (business as usual, active control group that receives 

Tier 2/3 intervention, control group that receives Tier 1 intervention). 
 
 
 

 
4 These include outcome measures that have been published or used in previously published research. These 
may be normed or created by other researchers. 

Box 5. Moderators used to examine the impact of type of SEND and intervention 
characteristics on targeted intervention effectiveness.  
 

 
All moderators also included a ‘Not Reported’ category for studies that did not report 
in sufficient enough detail to be coded according to the above categories. 

Type of 
SEND

Specific 
SEND type 
such as 
Reading 
difficulties 
or ADHD -
See Figure 2 
for a full 
breakdown 
of SEND 
types 
included in 
the review 
and 
analysis.

Educational 
Setting

Mainstream

Special

Clinical

Mixed

Phase of 
Education

Primary 
(ages 4-11)

Secondary 
(ages 12-18)

Post-18

Across 
phases

Intervention 
Delivery

Individual 
(one-to-one)

Group

Classroom

Multiple
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4.2. Findings of the systematic review and meta-analysis 
 
4.2.1. Overview of included studies 

 
Overall, the search identified 120,369 potential records. After removing duplicates, 

55,546 records remained, which were screened for inclusion at title and abstract followed 
by full text. Through screening, 55,111 studies were excluded, leaving a total of 435 included 
records reporting on 467 studies. See Appendix A for the Prisma Flow Diagram. 
 

As can be seen in Table 3, included studies were drawn from at least 43 different 
countries across the world. The USA provided the greatest number of studies (48%), with 
only 21 studies (4.5%) coming from the UK. 
 

 

Box 6. Study characteristics used in sensitivity analysis.  
 

 
All moderators also included a ‘Not Reported’ category for studies that did not report 
in sufficient enough detail to be coded according to the above categories. 

Study Quality

High Quality

Moderate 
Quality

Low Qualty

Intervention 
Implementer

Researcher

Computer 
Assisted

Specialist / 
Clinical 

professional

Special 
Education 
Teacher

Teaching 
Assistant

Peer

Mixed

Type of Outcome 
Measure

Standardised 

Referenced

Unreferenced

Experimental

Type of Control 
Group

Business as 
Usual

Tier 1 
(additional 
support)

Active Control 
(Tier 2/3 

intervention) 
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Table 3.  Number of studies from each country 

Country No. of studies Country (continued) No. of studies (cont.) 
USA 225 Belgium 2 
Netherlands 26 India 2 
UK 21 New Zealand 2 
Spain 19 Norway 2 
Canada 18 Pakistan 2 
Italy 17 Saudi Arabia 2 
Iran 15 Thailand 2 
Germany 14 Tunisia 2 
China 13 Unclear 2 
France 9 Algeria 1 
Sweden 8 Brazil 1 
Israel 7 Chile 1 
South Africa 7 Egypt 1 
Australia 6 Ireland 1 
Finland 6 Kuwait 1 
Brazil 5 Malaysia 1 
Greece 5 Nigeria 1 
Hong Kong 5 Oman 1 
Taiwan 5 Poland 1 
Turkey 4 South Korea 1 
Singapore 3 Switzerland 1 
Austria 2 UAE 1 
  Total 4715 

 
An average of 20 studies were published per year but, as can be seen in Figure 1, the 
number of published studies included rose steadily over the years. The number of studies 
for 2023 is low as we only included studies published before March 2023. 
 
Figure 1. Number of studies included by publication year 

 
 

 
5 Four studies were undertaken across two countries. Therefore, these studies are counted twice, once for 
each country the sample was drawn from.  
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The 467 studies reported on 279 RCTs (59%) and 188 QEDs (41%), with data from 
58,721 students included. The average number of participants in each study was 126 and 
numbers ranged from 6 to 6,888. However, 50% of all studies had fewer than 50 
participants in the intervention and control groups combined. 
 

Over half of the studies (58%) were carried out in mainstream settings, with 27% in 
special schools, 4.5% in clinical settings, and 5% in mixed settings. For 5.5% of the studies 
the setting was not reported. Most studies included primary school children alone (58%) or 
students from more than one phase of education (27%). Only a small number of studies 
(14%) focused specifically on secondary school or older students. 
 

Studies reported on interventions trialled with students from 16 different types of 
SEND. Those classified as ‘mixed’ were trialled with individuals with multiple overlapping 
SEND and/or groups of students with a range of different types of SEND. Interventions that 
included students with Dyslexia/Reading Difficulties represented by far the largest group 
(40%). This was followed by the Mixed group (16%), then interventions that were trialled 
with those with Dyscalculia/Mathematical Difficulties (10%); Speech, language, and 
communication needs (9%); ADHD (5%); and Moderate LD (5%). Interventions that included 
other Types of SEND represented less than 5% of the studies included in the review. See 
Figure 2 for a full breakdown of studies by SEND type.  

 
Figure 2. Type of SEND of participants in the studies included in the review 
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Most of the studies (84%) included a control group that had SEND, with a small 
number of studies including typically developing students matched to the intervention 
group on age (7%) or abilities (<1%). The remaining studies used a mix of control groups. In 
nearly half of the studies (48%) control groups continued with their business-as-usual 
practices. The other studies included control groups that received a Tier 1 intervention 
(22%) or active control (Tier 2/3) approach (21%). For the remaining studies it was unclear 
what activities the control group completed (5%) or multiple different control groups were 
used (5%). 
 

In terms of the interventions examined in these studies, 25% focused on wider 
approaches (domain general) and 68% focused on specific approaches (see section 4.1.4). As 
can be seen in Table 4, the wider or domain general interventions used a wide range of 
approaches.  
 
Table 4. Overview of approaches used in domain general interventions by number of studies and outcomes for all studies 
included in the narrative review. 

Types of approaches included 
in domain general 
interventions 

No. of studies % of 
studies 

No. of 
outcomes 

% of 
outcomes 

Art therapy 2 1 2 1 
Attention training 4 3 11 2 
Auditory processing 10 6 50 9 
Behavioural intervention 4 3 5 1 
Buddy system 1 1 1 1 
Computer games 1 1 4 1 
Executive functioning 4 3 14 2 
Language programme 2 1 6 1 
Meta-cognitive strategies 28 18 107 19 
Mixed 13 8 38 7 
Multi-sensory 5 3 10 2 
Music 6 4 31 6 
Physical activity 10 6 50 9 
Study strategies and tutoring 11 7 41 7 
Technology 1 1 3 1 
Tools 16 10 63 11 
Visual attention 12 8 39 7 
Visualisation 1 1 2 1 
Working memory 21 14 86 15 
Total 153  563  

 

Most domain specific interventions focused on reading (63%), followed by 
mathematics (21%), then writing (10%) (see Table 5). In addition, across the different 
outcome domains, most of the interventions focused on improving core abilities or a 
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mixture of core and other abilities (see section 4.1.4). Very few interventions focused on 
science.  
 
Table 5. Overview of approaches used in domain specific interventions broken down by outcome domain (core, procedure, 
application, etc.) for all studies in the narrative review (see section 4.1.4 for a description).  

Type of domain specific intervention No. of 
studies 

% of 
studies 

No. of 
outcomes 

% of 
outcomes 

Reading Core 130 51 709 52 
Reading Procedure 36 14 162 12 
Reading Application 13 5 36 3 
Reading Mixed 77 30 455 33 
Reading Tools 2 1 7 1 
Reading Unclear 0 0 0 0  
Total 257  1,369  
     
Writing Core 15 36 64 29 
Writing Procedure 8 19 45 21 
Writing Application 6 14 32 15 
Writing Mixed 13 31  77 35 
Writing Tools 0 0 0 0  
Writing Unclear 0 0 0 0  
Total 42  218  
     
Mathematics Core 40 47 138 36 
Mathematics Procedure 9 10 37 10 
Mathematics Application 3 3 6 2 
Mathematics Mixed 31 36 188 49 
Mathematics Tools 2 2 8 2 
Mathematics Unclear 1 1 5 1 
Total 86  382  
     
Science Core 0 0 0 0  
Science Procedure 0 0 0 0  
Science Application 0 0 0 0  
Science Mixed 3 100 6 100 
Science Tools 0 0 0 0  
Science Unclear 0 0 0 0  
Total 3  6  
     
Mixed Core 5 23 24 15 
Mixed Procedure 0 0 0 0  
Mixed Application 1 5 3 2 
Mixed Mixed 16 73 131 83 
Mixed Tools 0 0 0 0  
Mixed Unclear 0 0 0 0  
Total 22  158  



   
 

  34 
 

     
Combined domain general and 
domain specific (domain mixed) 

    

Mixed 41 100 198 100 
Total 41  198 41 
     

 
There were further differences between interventions falling into the same category, 

e.g., whereas some core reading interventions focused on just phonological awareness 
being delivered through computerised games, other core reading interventions focused on a 
wide range of pre-reading and oral language abilities. However, a comparison of the impacts 
of these differences would require a component analysis, which we have not attempted 
here. Whilst various frameworks have been developed for coding the design features of 
educational apps (e.g., Hirsh-Pasek et al., 2015), there are currently no existing theoretical 
frameworks that can be applied across targeted interventions that focus on different 
educational outcomes. As a result, such a framework would need to be developed using a 
bottom-up approach, drawing on the descriptions available in the studies. Not only did this 
fall outside the scope of the current study, but the description of the interventions in the 
included studies was often too limited to complete such an analysis (see also Hall et al., 
2023, who describe similar issues).  

 
In terms of the duration of the interventions (See Figure 3 below), 53% of all 

interventions took between 1 and 12 weeks (which in the UK is just short of one term). Only 
5% took longer than 1 year (52+ weeks). In terms of intensity (i.e., hours of intervention 
time), almost half the studies (45%) implemented the intervention for 19 hours or less. A 
significant number of studies did not report the length of the intervention in weeks (13%) or 
in total number of hours (18%).  

 
Figure 3. Duration of interventions in weeks (left panel) and in hours (right panel) 
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A variety of individuals delivered the interventions (See Figure 4), with only 22% of 

interventions being implemented by researchers. 
 
Figure 4. Implementers of the interventions included in the narrative review 

 

 
 

In terms of outcomes, 65% of interventions measured reading performance, 17% 
mathematics, 15% writing, and 3% general attainment. Only 11 interventions (<1%) focused 
on science. 
 
4.2.2. Overview of quality of studies 
 

As the meta-analysis is performed on the outcomes of each study included and the 
impact of the quality of the study was included as a sensitivity analysis in the meta-analysis, 
the quality of the studies was assessed at the level of the outcomes. Of all outcomes, 25% 
were rated as being high quality, 68% moderate quality and only 7% low quality. Of the RCT 
studies, 88% did not include full information about how the groups were randomised, 89% 
did not explicitly state that allocation to treatment groups was concealed, and 40% did not 
include any information about implementation. Of the QED studies, for 61% of the 
outcomes no information about the implementation of the intervention was included and 
37.5% involved groups that were not equal at the start of the intervention. Furthermore, for 
34% of all outcomes there were issues with the statistical analyses. For all other quality 
items, most criteria were either fully or partially met. 
 
4.2.3. Studies excluded from the meta-analysis 
 

In total, 118 studies were excluded from the meta-analysis (See Table 6 below).  As a 
result, 349 studies were included in the meta-analysis which reported on 1,758 outcomes. 
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Table 6. Overview of number of studies and total outcomes included in the narrative review and meta-analysis. 

  Studies  Outcomes 
Narrative review    
Included 467 2,891 
   
Meta-analysis   
Excluded   
Effect size data not reported 80 (k = 387) 585 (n = 2306) 
Subscale measures6 15 (k = 372) 342 (n = 1964) 
Outliers 5 (k = 367) 47 (n = 1917) 
Typically developing 
controls only 

18 (k = 349) 159 (n =1758) 

   
Included 349 1,758 

 
Studies were not excluded on the basis of quality or publication bias. Rather, 

sensitivity analyses were run for each of the analyses for study quality and publication bias 
to see if these factors influenced the outcomes. Not excluding the studies based on these 
criteria allowed for a more representative overview of the current evidence base.  
 

However, outcome effect sizes that were outliers and were larger or smaller than 3.5 
(g = 3.5 / g = -3.5) were excluded from the analyses. In total, 47 outcomes were removed as 
outliers, leaving 1758 included outcomes. 

 
For the moderation analyses, categories that had fewer than 10 outcomes were 

excluded from the analyses as recommended in the Cochrane handbook of systematic 
reviews of interventions (Higgins et al., 2023). 
 
4.2.4. What works to raise outcomes for students with SEND? Evidence from meta-analysis  
 
4.2.4.1. Overall impact of targeted interventions 
 

The overall effect of all targeted interventions across all educational outcomes (i.e., 
reading, writing, mathematics, science and general attainment) for students with any type 
of SEND was g = 0.44, with confidence intervals ranging from 0.38 – 0.507. This shows that, 
in general, targeted interventions do have a positive impact for students with SEND, who 
showed an average of five months additional progress compared to students with SEND in 
the control group8. However, as these interventions were implemented across students with 

 
6 Some studies will use multiple measures (i.e., subscales) which are then combined into an overall summary 
score (i.e., a main measure) and report effect sizes for both. To avoid double counting in our analysis where 
studies report both we use only main measures and not their component subscales. 
7 Publication bias analysis showed no significant funnel plot asymmetry. 
8 Effect sizes describe the size of the difference between two groups in a standard and comparable way. 
However, it can be difficult to understand what a given effect size actually means for the progress of children 
and young people. That is why we have used the conversion tables from the Education Endowment 
Foundation to translate the effect sizes into months of progress. 
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different types of SEND, in different contexts (special versus mainstream schools) and age 
groups (primary versus secondary schools), and they had different outcome measures (i.e., 
reading, writing, mathematics, science, and general attainment), there was a high level of 
heterogeneity9 (93% overall heterogeneity and 61% between studies). Further analyses 
were therefore conducted to examine how the impact of these interventions differed 
depending on educational setting, phase of education, delivery format, type of SEND, and 
outcome domain (See Box 5 for a description of these factors).  

 
There were insufficient outcomes for three types of SEND – Acquired brain injury (n 

= 2), DCD (n = 6), and Vision impairment (n = 1) – and so these were excluded from the 
meta-analysis (See Table 7). 
  

 
https://d2tic4wvo1iusb.cloudfront.net/production/documents/toolkit/Toolkit_guide_v1.2_-
_2023.pdf?v=1719672724 
9 Heterogeneity refers to the variability or differences between the studies being analysed. High heterogeneity 
in a meta-analysis indicates that the studies might be different in terms of the participants, interventions, 
outcomes measured, and/or methods used. This variability can affect the overall conclusions of the meta-
analysis because the findings may not be consistent across different contexts or populations. 
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Table 7. Types of SEND that had fewer than 10 outcomes per outcome domain and were therefore excluded from 
moderation analyses. 

 All outcomes 
together 

Reading 
outcomes 

Mathematics 
outcomes 

Writing 
outcomes 

Acquired Brain 
Injury 

Excluded (n = 2) Excluded (n = 0) 
 

Excluded (n = 0) 
 

Excluded (n = 0) 
 
 

ADHD     
Autism   Excluded (n = 0) 

 
Excluded (n = 0) 
 

DCD Excluded (n = 6) Excluded (n = 2) 
 

Excluded (n = 1) 
 

Excluded (n = 3) 
 

Down syndrome   Excluded (n = 8) 
 

Excluded (n = 1) 
 

Dyslexia/Reading 
Difficulties 

    

FASD   Excluded (n = 3) 
 

Excluded (n = 3) 
 

Hearing 
impairment 

  Excluded (n =1) 
 

Excluded (n = 1) 
 

Moderate LD    Excluded (n = 1) 
Dyscalculia/Math
ematical 
Difficulties 

 Excluded (n = 2) 
 

 Excluded (n = 0) 
 

Mixed     
Severe LD   Excluded (n = 4) Excluded (n = 0) 
SEMH   Excluded (n = 0)  
SLCN   Excluded (n = 0) Excluded (n = 0) 
Writing 
Difficulties 

 Excluded (n = 6) 
 

Excluded (n = 0) 
 

 

Vision 
impairment 

Excluded (n = 1) 
 

Excluded (n = 0) 
 

Excluded (n = 0) 
 

Excluded (n = 0) 
 
 

 
As shown in Figure 5 below, there was clear evidence that interventions produced 

positive educational outcomes for those with Dyslexia and Reading Difficulties (n = 879), 
Dyscalculia/Mathematical Difficulties (n = 142), ADHD (n = 98), Moderate LD (n = 56), SLCN 
(n = 162), and SEMH (n = 26). However, for students with Down syndrome (n = 24), Autism, 
(n = 36), FASD (n = 18), Severe LD (n = 17), and Writing Difficulties (n = 49), the evidence is 
variable, with some effect sizes dropping below zero. More research on students with these 
types of SEND is required. Comparison between the average effect sizes for students with 
different types of SEND showed that there was a borderline significant effect (p = .06) for 
the different groups. However, given the significant variation in number of outcomes per 
type of SEND, it is likely that this analysis was insufficiently powered to detect differences by 
type of SEND. 
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There were no differences in effect sizes depending on the different educational 
settings where interventions were delivered (p = .27). However, as can be seen from the 
forest plot below (Figure 5), there were large coefficients for interventions delivered in 
clinical settings, those delivered in mixed settings (at school and a clinical setting, for 
example), and those for which the setting was not reported. This shows that although there 
are no significant differences in effect sizes between interventions being implemented in 
mainstream versus special schools, there is some variation in effect sizes that warrants 
further investigation in the future, especially with respect to interventions implemented in 
clinical and mixed settings. 

 
Comparing the effect sizes of interventions delivered in mainstream versus special 

schools showed a borderline significant difference (p = .07), with those delivered in 
mainstream schools resulting in slightly larger effects (g = 0.43, n = 1,148, equivalent to six 
months progress) than those in special schools (g = 0.31, n = 391, equivalent to four months 
progress). This difference likely reflects the fact that students with more complex needs are 
more likely to attend special schools (Pinney, 2017). 
 

In terms of the phase of education, there was a borderline effect (p = .08). The forest 
plot in Figure 5 shows that effect sizes in the post-18 category varied greatly (from -0.0 to 
1.19). As there were only 11 outcomes for this phase in our data, we excluded it from the 
analysis to see if this would influence the outcome. Once these post-18 outcomes are 
excluded, there is still a borderline significant difference for the phase of education (p = .05). 
This borderline significant difference is driven by the fact that the effect sizes for studies 
that included students from across different educational phases were significantly smaller 
than those in primary school settings only. However, there was no significant difference 
between the effect sizes for studies that included either only primary or only secondary 
school students. It is important to note that, whilst studies focused only on primary school 
children included 1,171 outcomes, those focused on secondary school students included 
only 193, those implemented in post-18 settings only 11, and those implemented across 
different phases 382 (the phase of education was not reported for one outcome, which was 
excluded from the meta-analysis). This shows that interventions delivered across a large age 
range (i.e., students across different phases) had lower effect sizes, and that there is less 
evidence around what interventions work for secondary school students. 
 

In terms of delivery format, there was no significant difference (p = .09) in effect 
sizes when the interventions were delivered on a one-to-one basis (g = 0.42, range: 0.35-
0.50, n = 730, equivalent to 5 months progress), in a small group (g = 0.39, range: 0.33-0.46, 
n = 761, equivalent to 5 months progress), at a whole classroom level (g = 0.53, range: 0.39-
0.68, n = 86, equivalent to 7 months progress), or when formats were combined (g = 0.41, 
range: 0.31-0.52, n = 97, equivalent to 5 months progress). However, there were larger 
confidence intervals in those studies that did not report the delivery format (g = 0.19, range: 
-0.03-0.40, n = 84, equivalent to 3 months progress).  
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Figure 5. Forest plot of effect sizes by type of SEND, Phase of education, Education setting and Delivery format for all 
outcomes 

 
Subgroup analysis was used to examine whether effect sizes differed by outcome 

domain. As there were fewer than 10 outcomes for science (n = 3), this category was not 
included in further analysis. As can be seen from the forest plot in Figure 6, for all outcome 
categories the confidence intervals were well above zero, suggesting that the targeted 
interventions worked across all categories and there were large effect sizes across all 
outcome domains compared to SEND students in the control groups. Subgroup analysis 
indicated borderline significant differences overall between the four outcomes (p = .05). A 
significant difference was found between the reported mean effect sizes for reading and 
mathematics outcomes, indicating that those for mathematics outcomes were significantly 
larger (p < .01). There were no other significant differences between outcome domains. For 
mathematics outcomes (n = 284), students with SEND made an average of 6 months 
additional progress compared to controls with SEND as a result of the intervention. For 
reading (n = 1,139), students made an average of 5 months additional progress. 
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Figure 6. Forest plot showing average effect sizes by outcome domain 

 
As there was substantial heterogeneity (I2) between studies within each outcome 

domain (general attainment I2: 74%; reading I2: 92%; mathematics I2: 98%; writing I2: 99%), 
we further analysed the impact of different intervention approaches (wider vs. specific) 
separately for each outcome domain. Table 8 shows that most reading outcomes were 
related to measuring the impact of reading specific interventions (69%), most mathematics 
outcomes to mathematics specific interventions (68%), and most general attainment 
outcomes to wider approaches, (e.g., arts, behavioural, meta-cognitive approaches (62%)). 
However, while more than a third of writing outcome measurements were related to 
interventions aimed at improving writing (35%), substantial proportions of writing outcome 
measurements were taken in relation to reading interventions (19%) and wider approaches 
(25%). This shows that a broader range of interventions are implemented to improve writing 
outcomes than to improve reading and mathematics outcomes. 
 
Table 8. Type of targeted interventions by outcome domain (excluding science). 

 Specific Approaches (n =1303)  Wide 
approach 

Mixed 
approach 

Total 

Measured 
Outcome 
Domain 

Reading 
n 

Mathema
tics 
n 

Writing 
n 

Mixed  
n 

(All) 
n 

(All) 
n 

 

General 
attainment  
 
 

3 (6%) 1 (2%) 7 (13%) 3 (6%) 33 (62%) 6 (11%) 53 
(100%) 

Reading  
 
 

785 (69%) 10 (1%) 27 (2%) 80 (7%) 187 (16%) 50 (4%) 1139 
(100%) 

Mathematics  
 
 

8 (3%) 194 
(68%) 

0 (0%) 2 (1%) 63 (22%) 17 (6%) 284 
(100%) 

Writing   
 
 

54 (19%) 4 (1%) 99 
(35%) 

23 (8%) 69 (25%) 30 (11%) 279 
(100%) 

Total 850 209 133 108 352 103 175510 
 

 
10 Total figure excludes science outcome domain for which there were 3 outcomes.   

Subgroup
Outcome Domain

No. of outcomes

     General Attainment

 

     Reading

Hedge's G (95% CI)
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     Writing

53
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284
279

                                       
                                       
                                       
                                       
                                       

0.34 [0.16, 0.51]
0.36 [0.30, 0.42]
0.51 [0.41, 0.61]
0.43 [0.32, 0.52]

Science outcome domain excluded
-0.5 0 0.5 1

Control better Treatment better

Forest plot of Outcome Domains
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4.2.4.2. Improving reading outcomes for students with SEND 
 

There were 1,139 reading outcomes available for analysis. We first examined the 
impact of the interventions on reading outcomes for students with different types of SEND. 
The following types of SEND were excluded because there were fewer than 10 outcomes: 
DCD (n = 2), Mathematical Difficulties (n = 2), Vision impairment (n = 1), Writing Difficulties 
(n = 6), and Acquired brain injury (n = 0) (See Table 7).  

 
As can be seen from Figure 7, only for students with Dyslexia (g = 0.33, n = 775, 

equivalent to 4 months progress), mixed SEND (g = 0.47; n = 70, equivalent to 6 months 
progress), and SLCN (g = 0.45; n = 107, equivalent to 6 months progress) was there a reliable 
positive impact of the interventions on reading outcomes, compared to SEND control 
groups. For all the other groups, the evidence was inconsistent. There were no significant 
differences between the intervention effect sizes for students with the different types of 
SEND listed in Figure 7 when directly compared through regression (p = .44). 
 

Figure 7. Forest plot for effect sizes by type of SEND, Phase of education, Education setting and Delivery format for reading 
outcomes 
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There were no significant differences in effect sizes between the different phases of 

education (p = .17): interventions delivered in primary school (g = 0.36, range: 0.29-0.44; n = 
737, equivalent to 5 months progress) had similar effect sizes on reading outcomes to those 
delivered in secondary schools (g = 0.29, range: 0.13-0.46, n = 126, equivalent to 4 months 
progress), or across different phases of education (g = 0.24, range: 0.13-0.35, n = 275, 
equivalent to 3 months progress). For one outcome the phase was not reported.  

 
There were also no differences in effect sizes for reading outcomes in relation to the 

setting in which the interventions were delivered in (p = .21) or according to whether the 
intervention was delivered on a one-to-one basis, on a small group basis, to a whole 
classroom, in multiple formats, or where the implementation was unclear (p = .22).  
 
4.2.4.3. Improving mathematical outcomes for students with SEND 
 

There were 284 mathematics related outcomes available for analysis. For several 
types of SEND there were fewer than 10 outcomes for mathematics and thus, these SEND 
categories were excluded from further analyses (See Table 7). As can be seen in Figure 9, 
when comparing treatment and control groups with SEND, there was a large effect size for 
those with ADHD (g = 0.52; n = 27, equivalent to 6 months progress), Mathematical 
Difficulties (g = 0.68; n = 139, equivalent to 8 months progress), and mixed SEND (g = 0.51; n 
= 69, equivalent to 6 months progress). For Dyslexia and Reading Difficulties, and for 
Moderate Learning Difficulties, the current evidence is inconclusive. Yet, a meta-regression 
analysis shows that there are no differences by types of SEND11 in terms of average effect 
sizes (p =. 29), which is probably caused by the overlap between the confidence intervals. 
This shows that there is only evidence that targeted interventions can improve 
mathematical outcomes among students with a few types of SEND, but for these groups the 
interventions improve mathematical outcomes to a similar extent. 

 
A meta-regression was used to examine the differences between the phases of 

education (Figure 8). As there were only five mathematical outcomes for secondary school, 
this category was excluded from the meta-regression. There was a significant difference (p = 
.04) between the effect sizes for those interventions implemented only in the primary phase 
(g = 0.62, range: 0.48-0.75, n = 222, equivalent to 8 months of progress) and those 
implemented across different phases (g = 0.34, range: 0.10-0.57, n = 57, equivalent to 4 
months of progress). This finding suggests that interventions during primary school generate 
larger effect sizes than interventions across different phases which might suggest that early 
interventions may be of greater benefit to students who show Mathematical Learning 
Difficulties. 

 
As can be seen from Figure 8, whilst the effect sizes for interventions delivered in 

mainstream classes are positive (g = 0.65, n = 188, equivalent to 8 months of progress), the 
evidence for special schools (n = 46), mixed settings (n = 30) and clinical settings (n = 11) is 
inconclusive as some effect sizes drop below zero. For a small number of outcomes (n = 9), 
the type of setting the intervention was implemented in was unclear or not reported. Closer 
inspection of this finding shows that whilst most interventions in mainstream classrooms 

 
11 This analysis includes all types of SEND reported in Figure 9. 
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are conducted with students with Mathematical Learning Difficulties (n = 113), some of 
those delivered in special schools were delivered to students with Down syndrome (n = 7) or 
Severe Learning Difficulties (n = 4), for whom it might be more difficult to improve 
mathematical outcomes, or the impact of the intervention might be more variable 
depending on the type of skill and how this skill is targeted within the intervention. So, the 
fact that students with different types of SEND are more or less likely to attend special 
schools might explain why only those delivered in mainstream classrooms showed clear 
positive effect sizes. 
 
Figure 8. Forest plot for effect sizes by type of SEND, Phase of education, Education setting and Delivery format for 
mathematics outcomes 

 
There were no significant differences in effect sizes on mathematics outcomes (p = 

.07) depending on whether an intervention was delivered to small groups (g = 0.66, range: 
0.50-0.83, n = 103, equivalent to 8 months of progress), individually (g = 0.44, range: 0.26-
0.63, n = 139, equivalent to 5 months of progress), or to a whole classroom (g = 0.56, range: 
0.13-1.00, n = 14, equivalent to 7 months of progress). However, all categories showed wide 
variation, suggesting that a component analysis is required.  
 
4.2.4.4. Improving writing outcomes for students with SEND 
 

There were 279 writing outcomes available for analysis. When examining effect sizes 
on writing outcomes for students with different types of SEND, many groups had to be 
excluded (see Table 7) as they had fewer than 10 outcomes. Interventions showed positive 
effects on writing outcomes for students with Dyslexia and Reading Difficulties (g = 0.41; n = 
83, equivalent to 5 months of progress), Mixed SEND (g = 0.43; n = 63, equivalent to 5 
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months of progress), and SEMH (g = 1.37; n = 14, equivalent to more than 12 months of 
progress). However, there was no conclusive evidence that interventions can provide a 
positive effect for writing outcomes for those students with Writing Difficulties (g = 0.37; n = 
43) or ADHD (g = 0.40, n = 14). See Forest plot in Figure 9. This finding is quite striking and 
will be further discussed in the Discussion section below. 
 
Figure 9. Forest plot of effect size by type of SEND, Phase of education, Education setting and Delivery format for writing 
outcomes 

 
The positive effect on writing outcomes for students with SEMH difficulties was very 

large. Further examination showed that these effects all came from two studies (Mastropieri 
et al. 2015 and Rogevich et al., 2008), both of which focused on providing students with a 
strategy to make an essay plan and organise their writing. As these effects came from just 
two studies, we removed this type of SEND from further analysis. After removing the SEMH 
group from the moderator analysis, there was no significant difference (p = .97) between 
the different types of SEND in terms of the size of intervention effects on writing outcomes. 
 

Meta-regression analysis showed that there was a significant difference (p < .001) in 
the effect sizes of interventions implemented in the different phases of education. 
Interventions implemented in the post-18 (g = 1.09, range: 0.38-1.80, n = 10, equivalent to 
more than 12 months of progress) and secondary phases (g = 0.98, range, 0.68- 1.28, n = 38, 
equivalent to more than 12 months of progress) reported significantly larger effect sizes (p = 
< .05 and p < .001 respectively) than those implemented in the primary phase (g = 0.30, 
range: 0.16-0.44, n = 197, equivalent to 4 months of progress). There were no differences 

Moderator
     Overall Effect Size Estimate

No. of outcomes
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between those implemented in primary school and those implemented across different 
phases (g = 0.33, range: 0.03-0.62, n = 34, equivalent to 4 months of progress). 

 
There were no significant differences (p = .71) in the effects of interventions on 

writing outcomes according to the type of education setting in which they were delivered. 
As can be seen from Figure 9, the evidence for writing outcomes in mixed settings was 
inconclusive. 

 
Finally, there was a significant difference (p = .03) between small group (g = 0.42, n = 

121, equivalent to 5 months of progress) and individual delivery (g = 0.62, n = 104, 
equivalent to 8 months of progress), with interventions delivered one-to-one showing larger 
effects on writing outcomes. There was no difference between interventions delivered to 
small groups and those delivered to whole classrooms (g = 0.62, n = 27, equivalent to 8 
months of progress) and no difference between whole classroom and individual delivery. 
(See Figure 9). However, when low-quality studies were excluded (n = 40), small group 
delivery was associated with higher positive outcomes (g = 0.61, n = 106, equivalent to 8 
months of progress) than individual delivery (g = 0.34, n = 88, equivalent to 4 months of 
progress). As the outcomes of interventions that included multiple formats had large 
negative estimates, we re-ran the analyses without them. This resulted in a borderline 
significant effect for delivery format (p = .06). This suggests that delivery method probably 
does not matter for improving writing outcomes. However, further high- quality studies are 
required, as well as a component analysis, to confirm this. 
 
4.2.4.5. Improving general attainment 
 

There were only 53 outcomes across all studies that examined the impacts of 
targeted interventions on general attainment outcomes. It was not possible to examine how 
these outcomes differed between students with different types of SEND or by the different 
settings in which the interventions were delivered, due to a lack of statistical power. 
 
4.2.4.6. Sensitivity analyses 
 
Quality of the studies 
 

With regards to the quality of the study, sensitivity analyses showed that there was 
no significant impact of study quality (p = .15) when all outcome domains were combined as  
similar effects were reported for studies of high quality (n = 485; average effect size = 0.39; 
range: 0.30-0.49), moderate quality (n = 1,162, average effect size = 0.39; range: 0.33-0.45) 
and low quality (n = 111; average effect size = 0.60; range: 0.40-0.81) (See Figure 10). 

 
There were borderline significant differences in effect sizes for reading outcomes 

based on the quality rating of the study (p = .06). However, significant differences were 
found when directly comparing the higher average effect sizes reported in low-quality 
studies (n = 63; g = 0.56) to high-quality studies (n = 339; g = 0.32; p < .05) and moderate 
quality studies (n = 737; g = 0.30; p < .05) (See Figure 10). As a result of this we re-ran 
analyses for reading outcomes with low-quality studies omitted to examine how these 
studies impacted the results (See section 4.2.4.2.). Given the small number of low-quality 
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studies (n = 63), we did not expect this difference to bias estimates when these were 
distributed across different SEND and moderator categories, and indeed, excluding the low-
quality studies did not change any of the analytical findings. 
  

For mathematics outcomes no significant impact was found for study quality (p > 
.05) and only 8 out of 284 outcomes, less than 1%, were coded as low quality. Subsequently 
we did not explore the impact of low quality on our findings for mathematics further.      
 

Sensitivity analysis showed that there were no differences in effect sizes on writing 
outcomes based on the quality of the study (p = .33). However, there were 40 low-quality 
studies (containing 14% of total writing outcomes, all of which used individual or group-
based intervention delivery) which, as can be seen from Figure 10, produced a wide range of 
effects. We re-ran all main analyses with these studies excluded, which resulted in no 
change in the significance of findings and only marginal changes in reported effect sizes for 
all moderators (see section 4.2.4.4.), with the exception of intervention delivery format. As 
noted in section 4.2.4.4 above, when low-quality studies were removed the results for 
intervention delivery and writing outcomes changed from favouring individual delivery (g = 
0.62) over small group delivery (g = 0.42) to favouring small group delivery (g = 0.61) over 
individual delivery (0.34). This suggests that the findings for this analysis are sensitive to 
study quality and in turn reduces the confidence we have in this result.  
 
Figure 10. Forest plot of effect sizes by study quality for all outcomes and each outcome domain. 

 
Intervention implementer 

 
Further sensitivity analyses were run with regards to the implementer of the 

intervention. There was no significant effect for reading outcomes (p = .20) or mathematics 
outcomes (p = .49). However, the effect sizes on writing outcomes differed depending on 
the implementer of the intervention (p = .004), with a smaller average effect reported for 
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interventions delivered by specialists/clinical professionals (g = 0.24) compared to a 
significantly larger average effect for computerised interventions (g = 0.61) – see the 
Discussion section below for some reflections on why this might be. There were no reliable 
results for interventions delivered by teaching assistants or for those studies that did not 
report who delivered the intervention. See Figure 11. 

 
Figure 11. Forest plot for writing outcomes by implementer 

 
Type of control group 

 
There was no significant moderating effect of the type of control group used in the 

study on mean effect size estimates for reading (p = .98), mathematics s (p = .92), or writing 
(p = .12). This finding may be explained in part by the variable quality of reporting of 
treatment and control conditions in studies, which made it difficult to determine exactly 
what learning content the control group were receiving. Additionally, the focus of this 
review on students with SEND likely means most comparison groups were receiving varied 
levels of additional support that blurred the distinctions between the business-as-usual and 
Tier 1 coded control groups. 

 
Outcome measure used 

 
The type of outcome measure used in studies measuring reading outcomes had a 

significant effect on the effect sizes reported (p < .001), with outcomes that were measured 
using researcher-created experimental measures (n = 168) reporting higher effect sizes (g = 
0.54; range: 0.42-0.65) compared to outcomes that were measured using standardised 
measures (n = 507, g = 0.27; range: 0.19-0.34) or referenced measures (n = 408, g = 0.30 ; 
range: 0.22-0.38). There was no such difference with unreferenced measures (n = 49), and 
the type of measure was unclear for seven outcomes, which were excluded from the 
analysis. 
 

As with reading outcomes, there was a significant effect for the type of outcome 
measure (p < .001) with mathematics outcomes that were measured using researcher-
created experimental measures (g = 0.76, range, 0.55-0.98, n = 56) resulting in higher effect 
sizes compared to referenced measures (g = 0.52, range: 0.36-0.68, n = 120), standardised 
measures (g = 0.40, range: 0.23-0.57, n = 86), and unreferenced measures (g = 0.70, range: 
0.37-1.04, n = 21). 
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There was no significant difference for the type of measurement used to measure 
the impact on writing outcomes (p = .19). It was unclear for two outcomes what kind of 
measure was used and only eight writing outcomes used unreferenced measures. These 10 
outcomes were excluded from the analysis.  

5. How do educational practitioners use evidence? 
 

To answer research question 3, we conducted individual interviews with educational 
professionals who occupied different roles across various educational settings. In addition to 
identifying how these professionals select and use current evidence-based interventions 
and what the barriers to implementation might be, the interview data informed our 
assessment of the resources and training needs of practitioners and our subsequent 
guidance for local authorities and educational psychologists, as well as the toolkit we 
developed. 
 
5.1. Methods 
 

Semi-structured interviews were conducted one-to-one with 33 practitioners 
working in primary and secondary schools, including teachers, SENCOs, headteachers and 
deputy headteachers working in mainstream and specialist schools, as well as specialist 
teachers/advisors and educational psychologists working for local authorities across 
England.  

 
Interviews took place online using Microsoft Teams and lasted 30-45 minutes. 

Interviews were audio-recorded and transcribed verbatim. The interviews covered:  
• What specific intervention approaches educational professionals use/support 
• How they decide on these approaches 
• What facilitators and barriers they have experienced in implementing 

interventions 
• How (if at all) they connect with research evidence and assess its 

quality/utility. 
We discussed the evidence base and findings from Phase 1 of the current study with 
interviewees, asking them how aware they were of the particular approaches identified in 
Phase 1 and what factors might affect their use of these. We also gathered interviewees’ 
input on the database to be developed in terms of its content and functionality. Follow-up 
questions and probes were used to generate further explanation from participants.   

 
Interview transcripts were analysed inductively, using Braun and Clarke’s (2022) six-

phase reflexive thematic approach. A predominantly inductive approach was adopted for 
this analysis, meaning data was open-coded and respondent/data-based meanings were 
emphasised. A degree of deductive analysis was, however, employed to ensure that the 
open-coding contributed to producing themes that were meaningful to the research 
questions, and to ensure that the respondent/ data-based meanings that were emphasised 
were relevant to the research questions. Initial line-by-line coding across the whole data set 
was completed first and then initial codes were collated into potential themes. Themes 
were developed and refined through frequent discussions within the research team.    
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5.2. Key themes and findings of the interviews 
 

Three overarching themes, each consisting of multiple sub-themes, were identified 
in the interview data. The first theme, 'exploring and evaluating evidence for interventions’, 
relates to the typical strategies, reliable sources, and main obstacles encountered in the 
process of discovering, evaluating, and selecting interventions. The second theme, 
'balancing fidelity and adaptation in implementing interventions’, pertains to the delicate 
balance between adhering strictly to an intervention programme from a top-down 
perspective and customising interventions to accommodate teachers' expertise, students' 
individual requirements, and various school contexts. The third theme, 'monitoring 
effectiveness of interventions’, focuses on the methodologies practitioners employ to assess 
intervention effectiveness, along with the difficulties encountered in tracking progress and 
determining effectiveness. Figure 12 illustrates these themes and sub-themes, each of 
which will be further explored below.12 

 
Figure 12. Overview of the three main themes and sub-themes from the practitioner interviews 

 

 
 
5.2.1. Theme one: Exploring and evaluating research evidence for interventions 
 

This theme centres on the definition and utilisation of 'evidence' by participants 
within the decision-making processes of evaluating and selecting interventions. Within this 
theme, three sub-themes emerged: (i) Defining 'evidence', (ii) Navigating sources of 
evidence, and (iii) Evaluating evidence against practical considerations. Key findings on this 
theme were: 

• While most practitioners acknowledged the importance of employing evidence-
based interventions, there was inconsistency in their understanding of what 
constitutes 'evidence' and approaches to identifying the best sources of evidence. 

 
12 Due to space limitations, the discussion in this report focuses on the main themes 

and key findings. A complete discussion of all themes and sub-themes can be found in 
(Antalek et al., preprint). 
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For instance, while some participants recognised that an evidence-base for a given 
intervention comes from peer-reviewed empirical research and theoretical 
foundations, others defined ‘evidence’ simply as the success of an intervention 
programme in comparable contexts or settings.  

• Overall, it was evident that there was only a limited awareness of randomised 
control trials, the need for control groups, comparisons of interventions, or what 
kind of research designs can provide the most reliable evidence.  

• Participants also highlighted the challenges they faced when searching for evidence. 
For example, they lacked the time to devote to reading relevant research articles and 
lacked access to academic journals which limited where they could search. These 
challenges also contributed to their reliance on their informal networks and word of 
mouth.  

• Participants’ knowledge of ‘evidence’ and ‘research’, and the approaches they took 
to sourcing suitable interventions, were reflected in their roles and qualifications. 
Those who held a level 7 qualification or higher seemed to have a better 
understanding of how to find evidence and read peer-reviewed research articles and 
were more likely to research intervention programmes themselves. These 
participants also had a better foundation of knowledge around how interventions 
are developed and how research may be used to support interventions.  

• Despite variations in how they defined and sourced evidence, participants 
recognised the need to evaluate the impact of each intervention alongside factors 
like the teacher training required to adopt the intervention, accessibility of the 
intervention, and adapting international research to the UK context and to the 
students in their classrooms. 

 
5.2.2. Theme two: Balancing fidelity and adaptation in implementing interventions   
 

This theme reflects how practitioners implement interventions and their efforts in 
navigating the tension between manualised, fidelity-focused approaches and individualised, 
adaptable strategies. Within this theme, three sub-themes were identified: (i) considering 
students’ individual needs, (ii) significance of training, and (iii) financial and structural 
constraints. Key findings from this theme are: 

• It was common among practitioners, especially those working in special schools and 
more experienced participants, to have adapted interventions to suit their specific 
educational contexts and the individual needs of their students. Often, this involved 
integrating elements from various interventions to create a bespoke approach. 

• Manualised interventions requiring minimal training were often prioritised.  
• Adapting interventions to fit teachers' existing knowledge was also valued, as it 

saved time and resources, but this flexibility often compromised fidelity to the 
original intervention. 

• Training on intervention implementation was delivered in various ways. Some 
participants reported that it had been conducted by specialists such as speech and 
language therapists, educational psychologists, or occupational therapists. However, 
others reported that training had been conducted by the school’s SENCOs or SEN 
team, who had undergone the specialist training previously. This cascade training 
approach could reduce fidelity and dilute the implementation quality and 
effectiveness of interventions. Moreover, high staff turnover means a frequent need 
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for re-training, which added another layer of challenge and increased the risk of 
reduced fidelity.  

• Whilst the financial costs of interventions and training impacted the selection of the 
interventions across all settings, participants in primary schools and special schools 
reported having the flexibility to try out different intervention strategies, whereas 
participants in secondary schools felt more constrained and preferred programmes 
that are off the shelf and easy to use, and where the training is straightforward. 

 
5.2.3. Theme three: Monitoring effectiveness of interventions   
 

This theme highlights the cycle of evaluating whether a given intervention is 
working, through continuous monitoring of student progress and/or attainment after 
implementation. This theme included two sub-themes related to i) assessment strategies, 
and ii) reflection and review. Main findings that emerged from these themes included: 

• Practitioners frequently considered observed success within their settings as 
evidence of an intervention's effectiveness, although the assessment methods used 
differed among participants and settings. Practitioners who used interventions that 
included assessments for tracking progress had used these. Where interventions did 
not contain such assessments, it was not always clear what methods had been used, 
and some practitioners had only used observations or anecdotal evidence to 
ascertain improvements as a result of the intervention, giving rise to questions about 
validity and reliability. This shows that practitioners are not always clear about what 
makes an effective assessment of impact in classrooms or what kind of assessment 
tools should be used. 

• Often, the monitoring and evaluation process was not systematic, relying instead on 
informal methods for gauging the impact of interventions.  

• Although participants noted that interventions were frequently adapted, it was 
unclear whether these adaptations were consistently tracked and monitored. In 
addition, the assessment of the intervention’s effectiveness did not take into 
account any adaptations made. 

 
In sum, whilst all professionals in the interviews used targeted interventions, there was 
great variability in how they engaged with research evidence to select the interventions, 
how they implemented these interventions, and how they evaluated what worked for 
students in their settings. Barriers to using evidence-based practice included access to 
research but also training to understand this evidence. All practitioners mentioned the need 
for a trusted source of research evidence. In terms of intervention approaches, they 
welcomed approaches that could be implemented flexibly and adapted to the needs of the 
individual students, as well as those that require less training. Overall, there were few 
differences between the educational practitioners but the ability for flexibility was greater 
for primary than for secondary school staff. Those developing policies and training as well as 
those designing interventions should consider these structural differences between primary 
and secondary educational settings.  
 

It was clear that although all practitioners tracked the impact of the interventions 
they used for the students, they did not track the changes in implementation they made to 
the targeted approach and the impact of these changes. It is therefore possible that after 
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some time the targeted approach becomes too far removed from its intended purpose and 
therefore becomes less effective. Overall, the interviews showed that educational 
professionals would benefit from further guidance in how to find and select evidence-based 
practices, how to evaluate what works in their classrooms, and how and when to review and 
replace the intervention approaches that are being used within their settings. 

5.3. Toolkit for educational professionals working with SEND 
 

A toolkit was created as part of this study. It includes a searchable database of the 
targeted intervention approaches that we have reviewed. This database was developed in 
collaboration with the educational professionals who participated in the interviews, 
incorporating their input on the information and features to be included. In addition to the 
database, the toolkit includes some blogs about the current research evidence, an 
infographic that summarises the results of this study, and a short video about how to 
interpret effect sizes and evaluate the research evidence. The toolkit aims to help 
educational practitioners select targeted interventions based on the current research 
evidence.  

 
The teachers we interviewed mentioned using approaches that differed greatly from 

those ones we identified for the systematic review and meta-analysis. This shows that the 
targeted interventions evaluated in the research literature are not necessarily those that are 
being used by practitioners. Interviewees also made it clear that they wanted to see 
interventions included in the database that can be accessed by practitioners. As such the 
current database currently only includes targeted intervention approaches that are 
commercially or freely available to teachers through downloadable links (n = 180). 
Interestingly, these intervention approaches were evaluated by 249 studies. This indicates 
that most interventions are only evaluated by one study in one specific setting and country. 
 

Interviewees provided input on the search criteria and the information about the 
intervention approaches they would want to see in the database. In terms of the search 
functions, they agreed that, whilst some practitioners might only be interested in 
interventions that are available in English or those evaluated in the UK, others could see the 
benefit of knowing what works in other countries and languages, as these could potentially 
be translated or adapted to be used in UK settings. Some interviewees suggested that the 
database should only include those approaches that have demonstrated positive outcomes, 
whilst others also wanted to know which approaches have been less successful. As such, the 
searchable database allows practitioners to search for approaches by: age group (Key 
Stages), academic outcome (i.e., reading, writing, mathematics, science, general 
attainment), type of SEND, whether or not the outcomes are positive, whether the 
intervention materials are provided in English, and whether the study has been evaluated in 
the UK. Finally, there is a search function that allows practitioners to search for specific 
targeted intervention approaches or by specific words. 

 
The database includes an overview of each named targeted intervention. It contains 

information about the approach and how it is implemented, an overview of the studies that 
have examined the impact of the approach, and an evidence quality rating that is based on 
the GRADE framework (Guyatt et al., 2008), examining the key quality indicators of: study 
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design, study limitations, inconsistency across studies, overall effect, and risk of publication 
bias.  

 
The database does not currently include the costs of purchasing, being trained to 

use, or implementing the intervention approaches. This information needs to be obtained 
directly from the commercial providers and obtaining this information would require 
additional funding. However, we hope to include this information in the future. 
 

The toolkit and MetaSENse searchable database can be accessed through this link and QR 
code: 

http://www.educationalneuroscience.org.uk/metasense/ 
 

 
 

6. Overall discussion 
 

In the UK, the focus on improving educational outcomes has been a priority since the 
Warnock Committee's report in 1978. Although since then various studies and reports have 
looked at what works for students with SEND, none thus far had conducted a systematic 
review of all Tier 2 and 3 approaches evaluated across different groups with SEND. The 
systematic review and meta-analysis presented in this report were the first to evaluate the 
existing literature related to manualised targeted interventions across different students 
with SEND, different outcome domains, and different settings, drawing on research from 
across the world. By consolidating this evidence base for the first time, we are able to 
highlight the breadth of the types of SEND targeted, judge the quality of the existing 
research, and identify where the gaps and methodological issues are.  

 
Understanding this current evidence base is an important first step that will open up 

opportunities for future research to examine what works for which students with which 
types of SEND in which contexts and why. We combined this evidence base with insights 
from a variety of educational professionals in England, which granted us further insight into 
what kinds of intervention approaches have been used by practitioners in England, and 
what steps are required to implement those approaches evaluated as most effective into 
educational practice. This extends previous studies that have mostly either examined what 
works or barriers to implementation separately (but see Pegram et al., 2022). It enabled us 
to produce a toolkit that aims to be the first step towards closing the research-practice gap.  

http://www.educationalneuroscience.org.uk/metasense/
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6.1. Current state of the evidence base on enhancing academic outcomes for 

students with SEND 
 

Overall, the data indicated that manualised interventions targeting specific 
difficulties can raise the educational outcomes of students with SEND, delivering an average 
of five months of additional progress compared to participants with SEND who received 
business-as-usual or an active control intervention. However, this evidence was not 
consistent across all groups with SEND, as for many groups there was no or limited data 
available and thus, not all groups with SEND could be included in the analysis. Overall, this 
finding demonstrates the positive impact of targeted interventions and provides a basis for 
power calculations in future studies. Across all outcome measures and different types of 
interventions, there were positive effects for those with Dyslexia/Reading Difficulties, 
Dyscalculia/Mathematical Difficulties, ADHD, SCLN, Mixed SEND, and SEMH. Importantly, 
these findings were not impacted by the quality of the studies.  

 
Reading outcomes had been improved for those with Reading Difficulties and SCLN, 

as well as mixed SEND groups. Mathematical outcomes had been improved for those with 
Mathematical Learning Difficulties, ADHD, and Mixed SEND. Interestingly, however, whilst 
writing outcomes had been enhanced for those with Dyslexia or Reading Difficulties as well 
as Mixed SEND, there is no evidence that interventions positively impacted the writing 
outcomes of students with Writing Difficulties.  

 
There is little or inconsistent evidence on the effectiveness of targeted interventions 

for improving academic outcomes among students with other types of SEND, including 
specific conditions (Autism, Down syndrome, DCD) and sensory needs (Hearing impairment 
and Vision impairment). There are also very few studies that have included outcomes 
related to science or general attainment. 

 
The findings of our review are in line with previous studies that have examined what 

works for Specific Learning Difficulties and specific learning outcomes. For example, in terms 
of mathematical outcomes, the current results align with a meta-analysis by Jitendra et al. 
(2021), who found that Tier 2 interventions improve mathematical outcomes for those with 
Mathematical Learning Difficulties by a moderate, positive effect size of 0.41 (equivalent to 
about 5 months of progress), which is slightly lower compared to the results reported here 
(effect size of 0.51, equivalent to 6 months of progress). However, as Jitendra and 
colleagues only included students with Mathematical Difficulties in their meta-analysis, they 
were not able to show that mathematical outcomes can be improved for students with 
some other types of SEND as well, such as those with ADHD and Mixed SEND, or that there 
is currently no reliable evidence for other groups (i.e., those with Down syndrome). 

 
Similarly, our results for reading outcomes align with a previous review by Hall et al. 

(2023) that examined reading outcomes for those at risk for Reading Difficulties using a 
wide range of interventions (not just targeted ones) across a wide age range, and found an 
overall effect size of 0.33, which is comparable to the effect size of 0.36 we have identified. 
However, by including a wide range of SEND categories, the current study was able to show 
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that reading outcomes can be improved not only for those with Reading Difficulties but also 
for those with Mixed SEND and SCLN to a similar extent. 

 
Writing abilities are a mediating factor for academic outcomes and associated life 

chances, and therefore of strategic importance to those with (and without) SEND. Students 
with Reading Difficulties usually also demonstrate difficulties with writing, and although 
there is a perception that these can be more difficult to resolve than reading difficulties 
(Carroll et al., 2017), our findings show that Tier 2 and Tier 3 interventions can improve 
writing outcomes for those with Reading Difficulties and, again, Mixed SEND. However, 
there was not clear evidence of this for students with Writing Difficulties. The identification 
of specific Writing Difficulties can be challenging, as there is a lack of reliable measures 
suitable for students under the age of nine, and a very wide variety of approaches available 
for use with older students (Dockrell & Connelly, 2021). The fact that targeted interventions 
have failed to show a positive effect for students with identified Writing difficulties may 
reflect these challenges, as well as the different ways in which writing difficulties manifest 
themselves across the course of a child’s development.  

 
Effect sizes varied greatly for all the outcome domains we investigated. Therefore, 

we examined what factors impacted on this variability, including the phase of education, 
type of setting, and delivery format. We also ran further sensitivity analyses within each 
outcome domain for type of control group, quality of study, implementer and type of 
outcome measure used.  

 
Studies of interventions that targeted students across different phases of education 

showed lower effect sizes than those that focused on specific phases of education. Further 
examination of the different outcomes showed that interventions in primary school settings 
generate larger effect sizes for mathematical outcomes than those delivered across 
different phases, but that for writing outcomes, those implemented in the secondary or 
post-18 phases of education have larger effect sizes than those delivered in primary school 
settings. For reading outcomes, there were no differences in effect sizes by phase of 
education. This contrasts with previous reviews which have shown that interventions for 
primary school age children have larger effects on reading outcomes (Hall et al., 2023); this 
might be explained by the fact that we incorporated students with many more types of 
SEND, and thus more variability, compared to previous studies.  

 
The fact that writing abilities can be improved with greater effect in secondary 

schools compared to primary schools is perhaps to be expected. The initial stages of 
learning to write are underpinned by the development of transcription skills (handwriting 
and spelling); it is only once these basic skills are mastered that interventions targeting the 
quality of written text and writing across genres are likely to be effective (Graham & Perin, 
2007). However, for all outcome domains there were fewer studies for secondary school 
and post-18 students compared to primary school children, which may have influenced 
these findings, and the mean effect estimates for this review might have been lower had all 
phases of education been represented to a similar degree within included studies. Although 
a component analysis is required to understand more about what works for which age 
groups of students with SEND, the current findings suggest that age differences need to be 
considered when evaluating these kinds of interventions. This is especially important given 
the findings from our interviews that practitioners in secondary schools might implement 
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interventions that are off-the-shelf without making changes, which might result in higher 
fidelity compared to primary school teachers.  
 

One of the most interesting findings from our meta-analysis was that there were no 
differences in outcomes overall, or for reading and writing outcomes specifically, based on 
the type of setting in which the intervention was delivered. On the one hand, this finding is 
not surprising, as targeted interventions should be implemented in similar ways regardless 
of the type of setting. On the other hand, evidence from the interviews suggested that 
educational practitioners in special schools are more likely than those in mainstream 
schools to adapt intervention approaches to bring them more in line with their students’ 
needs, because students in special schools often have more complex needs and diverse 
learning profiles that require more bespoke interventions. However, the findings for 
mathematical outcomes were different: while there was a clear positive effect for 
mainstream schools, the evidence for special schools, mixed settings and clinical settings 
was mixed. This finding might potentially relate to the types of SEND found among students 
who attend special schools and the fact that they often have more complex needs (Pinney, 
2017), which might make it harder to improve mathematical abilities. In addition, there is a 
lack of research about how mathematical abilities (which are complex and incorporate a 
variety of abilities and skills, see Gillmore, 2023) for those with complex needs can be 
addressed (Cristescu et al., 2024). 
 

Delivery format, i.e., one-to-one, small group, whole classroom, or multiple formats, 
was only found to have a significant effect for writing outcomes, and when low-quality 
studies and studies with multiple formats were excluded, these differences disappeared. 
Previous studies have often reported conflicting results when it comes to one-to-one 
delivery versus small group delivery in relation to improving reading outcomes (see Bus & 
Van IJzendoorn, 1999 or Slavin, 2011). The current study combined a much larger sample of 
studies across different educational outcomes and confirms the results from Al Otaiba et al. 
(2023), who only examined the impact of reading interventions for students with Reading 
Difficulties, that different delivery formats seem to have similar impacts. Similarly, there was 
no effect of implementer for the reading and mathematical outcomes. However, for writing 
outcomes the sensitivity analysis suggested that computer-assisted interventions deliver 
larger effect sizes than those delivered by specialists/clinical professionals. It has been 
suggested that computer-assisted interventions might have a higher buy-in from schools 
ensuring students are timetabled to complete sessions consistently across the week 
(McWilliams et al., 2022) and thus the computerised interventions might be implemented 
more often (as they are not dependent on a trained teacher being present) and more 
consistently. However, a component analysis is required to explore further the impact of 
delivery method and implementer, and how these relate to other features of interventions, 
including content, dosage, and outcome measures. 
 

Whilst most studies compared a particular approach and a ‘no-treatment’ or 
‘business as usual’ control, about a quarter of the studies did include an active control group 
and analysis showed no differences for any of the outcomes by type of control group. This 
finding highlights a critical issue in the design of many studies: the frequent reliance on 'no-
treatment' or 'business as usual' control groups. While this approach can demonstrate 
whether an intervention has an effect compared to maintaining current practices, it falls 
short in providing comparative effectiveness data between different active interventions 
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(see also Carroll et al., 2017 for similar findings). This limitation is significant because it 
means that, although we might know that an intervention is better than not intervening, we 
lack the nuanced understanding necessary to determine which intervention among several 
is the most effective for which types of difficulty. This is a crucial gap, especially in fields like 
education, where practitioners must choose between multiple potentially beneficial 
interventions. However, the finding that about a quarter of the studies did include an active 
control group is promising. An active control group, where participants receive a different 
form of intervention rather than no intervention, allows for direct comparison between the 
effectiveness of different approaches. The fact that our analysis showed no difference in 
outcomes based on the type of control group used might therefore be counterintuitive. 
However, previous studies have shown that students with SEND are likely to receive a wide 
range of support in schools and at home in addition to the support received or not received 
in research studies (Van Herwegen et al., 2018) and thus, the difference between the 
treatment and active control might have been muddied by the additional support being 
provided that was not captured by the evaluation studies. In addition, whilst we have tried 
to carefully categorise the different control groups, studies did not always provide explicit 
information about the type of control activities used, so this had to be inferred from the text 
and may not therefore be perfectly accurate. These two caveats need to be considered 
when interpreting the apparent lack of by type of control group.  
 

In sum, the data suggest that, when choosing a targeted intervention to address 
needs of students with SEND, teachers may be able to increase the chances of the 
intervention being effective (especially for raising mathematics and writing outcomes) by 
checking that it is a good fit for their context in terms of both phase of education and 
setting, in addition to ensuring its appropriateness for the student’s type of SEND. This 
finding resonates with the findings from Cullen et al. (2020) who examined the moderators 
in 27 systematic reviews that included targeted interventions for students with SEND and 
also found that context and phase of education are important moderators for targeted 
interventions. However, Cullen and colleagues included all types of study designs and 
outcomes, including single case studies and behavioural interventions and measures, while 
the current study identified similar moderators despite using more restrictive inclusion 
criteria.  

 
Our newly produced database in the toolkit allows educators to identify what kind of 

manualised interventions work for what groups, and what the available evidence base is. 
Although further analysis and research for certain types of SEND is required to understand 
more precisely what works for whom, the fact that there was positive evidence of 
intervention effectiveness for raising attainment among students with mixed types of SEND 
in reading, writing and mathematics provides further evidence that type of need, rather 
than the label of a specific SEND, is an important factor to consider when choosing which 
intervention to use (Astle et al., 2022; Dockrell et al., 2019), as interventions seems to be 
effective across different types of SEND but not all of types of SEND. 

 
6.2. Gaps in the research 

 
 As our review combined data across various educational outcomes and types of 

SEND for the first time, we were able to highlight specific gaps in the research that had not 
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been identified before. Overall, the review shows that available data are skewed towards 
students with Dyscalculia or Mathematical Difficulties and those with Dyslexia or Reading 
Difficulties, and that for several types of SEND there were not enough data to see whether 
the interventions had impacted on the outcomes. Similar to Carroll et al. (2017), our 
systematic review highlights that the research evidence for supporting Physical and Sensory 
needs is much less extensive than for other types of SEND. Additionally, consistent with 
Bond et al. (2016) and Cristscu et al. (2024), very few studies concentrate on improving 
educational outcomes for Autistic students or those with genetic conditions such as Down 
syndrome, even though these groups have been reported to have lower educational 
attainment (Daunhauer et al., 2020; Keen et al., 2016). This lack of research restricts our 
understanding of how the specific needs of students versus SEND categories can explain 
outcomes. Without these studies, it is impossible to determine whether interventions are 
effective across different types of need. 

 
While more evaluations measured reading outcomes than mathematics outcomes, 

the latter had marginally larger effect sizes. This finding is similar to Dietrichson et al.’s 
(2020) finding that for students at risk of learning difficulties intervention effect sizes for 
mathematical outcomes were larger than for reading outcomes. This suggests that targeting 
mathematical abilities may be a better investment than targeted interventions for other key 
academic skills.  

 
It was notable that very few studies measured general attainment or science 

outcomes. Whilst reading, writing, and mathematical abilities form the fundamental 
components of education (as they provide essential skills necessary for functioning 
effectively in society and for further learning, see Bynner, 2004), improving science 
knowledge allows for the development of critical thinking skills (Tolmie et al., 2016) and an 
understanding of scientific principles allows students with SEND to navigate and contribute 
to a rapidly changing world. In addition, as science and general attainment are part of 
providing a comprehensive education, examining what interventions improve science and 
general attainment outcomes for those with SEND will allow for a better understanding of 
how students with SEND can be fully included in education and society.  

 
The review also highlights that most targeted interventions have been evaluated 

with primary school aged students. This finding echoes previous reviews, such as Carroll et 
al. (2017), which also found that most existing high-quality research is based on work in 
primary schools. However, secondary school environments may be very different from 
primary school environments, in terms of their physical aspects (e.g., overall size, class sizes, 
number of teachers), but also the academic demands and social demands placed on 
students. As such, interventions that show large effect sizes in primary school may not 
translate to secondary education. Without specific research including secondary and post-
18 students, it is unclear if and how interventions that worked successfully for primary 
school students with SEND should be adapted for older students.  

 
Finally, there was a gap between the approaches that interviewees mentioned they 

were using in their practice and those that have been evaluated in the literature. This might 
not be surprising given that only 21 studies have evaluated a particular approach in the UK. 
However, a study by Pegram et al. (2022) identified through a survey of educational 
practitioners 242 intervention approaches in use. Following screening, they examined the 
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evidence base for 138 of these approaches through a rapid review and found that for 67% of 
these approaches there was no existing evidence base. The findings from the current study 
further underscore the challenge educators face in accessing and implementing evidence-
based interventions. Moreover, while we have created a searchable database to assist 
schools in identifying effective interventions, many of the interventions evaluated in our 
meta-analysis are researcher-developed and not readily accessible or practical for use in 
educational settings. This situation calls for greater alignment between research and 
practice, ensuring that effective, evidence-based interventions are both developed with 
practitioner input and made available for practical application in schools.  
 

6.3. Methodological issues 
 

Although the majority of the studies reached a moderate quality assessment, most 
included small sample sizes (fewer than 50 participants overall). It has been established that 
small sample studies can include type 1 errors (i.e., a false positive conclusion) and may 
create unreliable and non-representative results (Jitendra et al., 2021). That said, for all 
outcomes there was clear evidence for positive results. Still, future intervention studies with 
larger sample sizes are required to see if the results reported thus far can be replicated.  

 
In addition, low-quality studies did indeed generate larger or more variable effect 

sizes, for writing outcomes especially, suggesting that they do not deliver reliable results. 
Studies that were of low quality often failed to report a number of study details that are 
required for replication. Most intervention approaches have only been evaluated once or a 
handful of times and further replication studies are required. 

 
Despite the finding that most interventions yielded positive effect sizes, the 

evaluations were typically implemented for short periods. Therefore, it remains unclear 
what the long-term effects of these interventions would be or whether the effects identified 
would be maintained over time. It is also possible that they may have impacts on other 
outcomes if they were implemented for longer durations. This might be of particular 
importance for SEND students with delayed cognitive development, who may take longer to 
learn new skills, such as those with Down syndrome (Pulina et al., 2019) or Severe Learning 
Difficulties (Stadskleiv, 2020), for whom the current evidence was often found to be 
inconclusive. 

 
 There is also a lack of detail in the reported studies regarding implementation 

fidelity. However, the teachers we interviewed mentioned that they frequently adjust 
interventions to meet students' needs, which might suggest that the gap between research 
and practice is smaller than expected as teachers’ practice seems likely to vary in terms of 
implementation fidelity both in practice as well as in research studies. 

 
Sensitivity analyses revealed that studies using researcher-created experimental 

measures had larger effect sizes than those using standardised or referenced measures. This 
finding is consistent with other meta-analyses evaluating intervention effectiveness (see 
discussion in Hall, 2023). It has been argued that researcher-created experimental measures 
are often more closely related to the intervention and may not capture far transfer effects, 
which are better measured by standardised assessments (Dietrichson et al., 2020; Slavin et 
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al., 2011). However, it is also important to note that standardised assessments should not 
be repeated within six months and, given the short time span between evaluation points in 
most interventions, might not be sensitive enough to detect any changes.  

 
Regarding individual differences, we were unable to examine variations in 

responsiveness to interventions (e.g., by level of intellectual disabilities, gender or English as 
an additional language). While it is well-known that certain approaches work better for 
some children than others (Carroll et al., 2017), many studies did not report participant 
characteristics such as ethnicity or EAL status. This is definitely a gap in the literature, as 
teachers identified in the interviews that they would like to know what works for children 
with different characteristics in their specific settings and contexts. 

  
In summary, our review highlights significant methodological issues related to the 

reporting as well as the design of studies evaluating targeted interventions for students with 
SEND. Larger sample sizes, longer implementation periods, and comprehensive reporting 
should all be prioritised in future research to enhance the evidence base. 

 
6.4. Barriers to implementation 

 
Implementation is the critical link between research and practice (Cook & Odom, 

2013, p. 138) and thus, in addition to highlighting what research evidence is available and 
the gaps in the evidence base, the current study also included interviews with practitioners 
to explore how they use the research evidence and what the barriers to using the evidence 
mined in this review might be. 

 
The main barrier experienced by teachers was their currently limited understanding 

either of what research evidence entails, or of how to access research evidence, or both. 
However, those who did access research evidence referred to using clearing houses, like the 
toolkit provided by the Education Endowment Foundation (EEF, 2018), and were very 
enthusiastic about the searchable database to be produced as an output of this study. 

 
The fact that the meta-analysis results indicate that very few moderating factors 

impacted on overall effect sizes, yet there was still large variation in the effect sizes, 
suggests that other factors, such as the way the intervention is implemented, matter for 
outcomes. This makes it especially important that studies include information about 
implementation – which, as noted above, few currently do. In addition, the fact that 
practitioners often adapt interventions to fit their students' unique needs again highlights 
the need for a deeper understanding of the active ingredients or key components in any 
intervention for improving academic outcomes for students with different types of SEND. 
 

6.5. Limitations 
 

At the beginning of this research, being unclear what the size of the evidence base 
was, we focused on peer-reviewed studies. As we identified a large number of these, it was 
not possible to include unpublished studies (i.e., grey literature) or to include a backwards 
and forwards citation search. Grey literature is often sparse, difficult to retrieve, contains 
missing data, or is of questionable quality. However, excluding the grey literature runs the 
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risk of introducing publication bias into the sample. Publication bias in education research 
has been documented to overestimate the size of treatment effects in the population 
(Polanin et al., 2016). Our publication bias analysis showed a slight skewing towards positive 
findings but this was not significant (See Appendix C). Moreover, our results align strongly 
with those reported in previous reviews in the field, which suggests that they are robust. 
Still, future reviews should include grey literature as well to reduce publication bias and 
increase the accuracy of the meta-analytical results.  
 

For our review, we only focused on RCTs and QEDs and did not include single case 
study designs, which are common approaches for evaluating what works for students with 
SEND. We excluded single case study designs because these approaches present issues of 
validity (i.e., no control group) and generalisability. Yet, by excluding them, the current 
study may have missed key insights into what outcomes and types of SEND have been 
researched using smaller designs (Thomas, 2021). Future studies should expand search 
procedures to include single-case design studies to further validate results. 
 

We originally aimed to code for secondary outcomes of the studies and include 
outcomes such as student behaviour or student attendance, or social and behavioural 
outcomes should these measures be reported. However, given the vast number of studies 
and outcomes we identified, we had to restrict ourselves to coding primary outcomes in 
order to stay within the timeline and funding constraints for our study. However, now that 
we have identified the studies, coding for the secondary outcomes should not require 
extensive resources and we aim to make our dataset openly available to other researchers 
for this purpose among others. 

 
The present meta-analysis primarily examined the immediate outcomes of targeted 

interventions. However, certain studies have also explored the potential long-term effects 
of these interventions. While the meta-analysis results indicate positive outcomes across all 
domains, it remains uncertain whether these effects are sustained over time. Therefore, 
further research is needed to investigate the long-term impacts of these interventions. 

 
During the interviews, teachers noted that decisions regarding interventions are 

influenced by various factors, including the time and financial investments required for 
training. However, the costs associated with interventions were not accessible from the 
reviewed literature. Obtaining information about intervention costs would involve 
contacting the creators or distributors, which was not feasible due to the funding and time 
limitations for this study. Therefore, information regarding intervention costs could not be 
included in the analysis. It would be beneficial to incorporate this information in future. 
 

6.6. Future steps 
 

The current project has brought together, for the first-time, data on targeted 
interventions for students with SEND from across the globe. The data gathered have 
established an evidence base that can now be further explored and built upon in various 
ways: 
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1) Component framework and analysis: The data obtained will allow the development 
of a framework using a data-driven approach to understand what components are 
included in the current targeted interventions across the different outcome domains 
and types of SEND. Such a framework will allow for further analyses in terms of what 
makes for a successful targeted intervention for students with different types of 
SEND. 

2) Expand and further mine the existing database: As the search terms and data will 
be made openly accessible, it will be possible to update the database in the next few 
years to include new studies. It could also be expanded to include, for example, 
information on secondary outcomes and intervention costs. The existing data could 
also be further mined to explore how the students’ needs, rather than their SEND 
labels, might impact on outcomes by examining the baseline data in greater detail. 

3) Review and examine the uptake of the existing toolkit: It will be important to 
examine how our database is being used and to use this information to determine 
how it can be further adapted so it remains most useful to practitioners, as well as to 
identify what is missing.  

4) Improve and explore new ways we can evaluate what works for whom: Systematic 
reviews and meta-analyses rely on the quality of the published research (Sotola, 
2022) which, as shown in the current study, is often variable. In addition, there is a 
gap between what is being evaluated by researchers and the targeted intervention 
approaches that are being used by practitioners. As such, improved and new ways of 
evaluating what works are required to close the research-practice gap. These new 
ways of working should be established through co-production processes, such as 
workshops involving both practitioners and researchers. 
 

6.7. Recommendations 
 

This study was the first to bring together evidence around targeted interventions for 
different groups with SEND across various educational outcome domains. By examining how 
outcomes differed for students with different types of SEND, and by academic outcome 
domain and context (phase and type of education as well as delivery format and 
implementer), we now have a clearer understanding of what has been evaluated for whom, 
and what kind of research and training provision is required in the future. Based on this 
evidence, we make the following four recommendations: 
 
1. Invest in a more balanced evidence base  
 
Across the various outcomes, it is evident that the evidence base is skewed towards certain 
types of SEND, with notable gaps that warrant attention. Specifically, there is a need for 
more research targeting students with physical disabilities, sensory needs, and intellectual 
disabilities. Additionally, there is a need for more studies involving secondary school and 
post-18 students, and focusing on science and general attainment outcomes. There is also a 
lack of UK-based evidence. As such, funders and academics should invest in a more diverse 
evidence base. 
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2. Establish a new national database on the outcomes of SEND interventions 
  
The findings show that there is a need to enhance the quality of the research on SEND 
interventions, particularly by facilitating access to larger sample sizes and longer-term 
outcome measurements across diverse schools. Our research has shown that teachers often 
do track the outcomes of the interventions they use with their students, but this data is 
often stored locally, and the assessments may not always be reliable. Together with 
researchers, teachers could agree on the best measures to be used (see Outhwaite et al., 
2024), and the data collected could then be stored in a newly developed national database. 
This database, containing information about each student and the type of practice or 
intervention implemented, along with baseline, post-intervention and even follow-up 
evaluation data, would enable researchers to conduct more robust studies, yielding findings 
that were representative and generalisable, and ultimately advancing our understanding of 
effective educational practices.  This recommendation is relevant to policy makers. 
  
3. Increase collaboration between researchers and educational practitioners  
  
Priority should be placed on aligning interventions evaluated by researchers with those 
being implemented by practitioners, ensuring a seamless integration of evidence-based 
practices into educational settings. Additionally, there is a need to consider ways to make 
research evidence more readily accessible to teachers, empowering them with the 
knowledge and resources needed to effectively support student learning and development. 
These objectives can be achieved by academics working more closely with educational 
practitioners and by producing materials with practitioners, such as the database created 
through this study, so that these materials are accessible to them. We expect this 
recommendation to be of relevance to academics and funders. 
  
4. Offer practitioners training in evaluating evidence related to interventions and what 
works in their classrooms  
 
It is essential that teachers receive training on understanding evidence related to 
interventions (from research as well as from practice) and how to evaluate its credibility. 
This training will enable them to effectively apply robust research findings in classroom 
settings, particularly for students with SEND, as well as helping them evaluate their own 
practices effectively. We have included a video and other materials in our toolkit to start 
addressing this need but policy makers and Higher Education providers should consider 
including additional training in Initial Teacher Training courses as well as SENCO training. 
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Appendix B. Study quality assessment questions 
 
These assessment questions were adapted from the Joanna Briggs Institute 
 
Questions to assess RCTs 
Q1. Was true randomization used for assignment of participants to treatment groups? 
Q2. Was allocation to treatment groups concealed?  
Q3. Were treatment groups similar at the baseline?  
Q4. Were treatment groups treated identically other than the intervention of interest? 
Q5. Were outcome assessors blind to treatment assignment?  
Q6. Were outcomes measured in the same way for treatment groups?  
Q7. Were outcomes measured in a reliable way? 
Q8. Was follow up complete and if not, were differences between groups in terms of their 
follow up adequately described and analysed?  
Q9. Were participants analysed in the groups to which they were randomised?  
Q10. Was appropriate statistical analysis used?  
Q11. Was the trial design appropriate and any deviations from the standard RCT design 
(individual randomization, parallel groups) accounted for in the conduct and analysis of the 
trial?  
Q12. Was the implementation of the study described, and if so, was an acceptable level of 
fidelity achieved in the delivery of the intervention?  
 
Assessment questions for QEDs 
Q1. Is it clear in the study what is the ‘cause’ and what is the ‘effect’ (i.e., there is no 
confusion about which variable comes first)? 
Q2. Were participants included in any comparisons similar?  
Q3. Were the participants included in any comparisons receiving similar treatment/care, 
other than the exposure or intervention of interest? 
Q4. Was there a control group? 
Q5. Were there multiple measurements of the outcome both pre and post the 
intervention/exposure? 
Q6 Were the outcomes of participants included in any comparisons measured in the same 
way? 
Q7 Were outcomes measured in a reliable way? 
Q8 Was follow up complete and if not, were differences between groups in terms of their 
follow up adequately described and analysed? 
Q9 Was appropriate statistical analysis used?  
Q10. Was the implementation of the study described, and if so, was an acceptable level of 
fidelity achieved in the delivery of the intervention? 
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Appendix C. Publication bias analyses 
 
For reading 
 

Publication bias analysis indicated funnel plot asymmetry and an Egger’s regression 
test showed a possible reporting bias in favour of negative findings. This would suggest that 
there are studies missing that provide positive evidence, which would be unlikely in the 
event of significant publication bias. Trim and Fill analyses undertaken using the ‘metafor’ 
packing in R only added studies with positive effect sizes (i.e., on the righthand side of the 
funnel plot) which led to higher effect sizes once hypothetically missing studies had been 
imputed. This finding runs counter to a scenario in which publication bias leading to a 
inflated effect size would be encountered (i.e., where negative studies are expected to be 
missing) and suggests that the reported effect sizes might be conservative. 
 
For mathematics 
 

Publication bias analyses showed no significant funnel plot asymmetry for 
mathematical outcomes, and thus we did not interrogate possible publication bias further 
for this outcome domain. In terms of sensitivity analyses, there was no effect for the quality 
of the study (p = .24), suggesting that high (n = 50), moderate (n = 226) and low (n = 8) 
studies resulted in similar effect sizes (See Figure 10). However, low-quality studies reported 
effect sizes ranging from below zero (-0.27) to 1.07, suggesting that these studies did not 
deliver reliable results. However, as only eight outcomes of such studies were included in 
the sample, it is unlikely that these would have biased any results reported.  
 
For writing 
 

A Funnel plot and Egger’s test suggested asymmetry in the distribution of positive 
and negative findings in favour of positive findings, indicating that there could be 
publication bias, resulting in missing studies that find negative or null outcomes. The Fill and 
Trim analyses imputed two hypothetical studies in favour of null or negative findings which 
reduced the estimated effect size equivalent only slightly to g = 0.4 (from g = 0.36 using 
aggregated effect sizes within studies to g = 0.32 using aggregated effects within studies 
including imputed hypothetical studies). This finding remains significant, indicating that 
even assuming publication bias these findings remain robust.       
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Summary table for included studies 
 
For a summary of the table with the included studies please see: 
CDLD lab webpage and the Centre for Educational Neuroscience MetaSENse 
  

https://www.ucl.ac.uk/ioe/departments-and-centres/departments/psychology-and-human-development/child-development-and-learning-difficulties-lab/raising-educational-outcomes-pupils-sen-and-disabilities-metasense
http://www.educationalneuroscience.org.uk/metasense/
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