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Abstract 

Background: This paper presents findings from a systematic literature review which explored the 

delivery arrangements of school-based reading interventions for struggling readers aged 5-8 years. 

Methods: Databases were searched for published and unpublished studies from 1970-2017 which 

employed an RCT or quasi-experimental design. 64 texts that met the inclusion criteria were 

categorised according to targeted tier based on the Response to Intervention (RTI) model. Results: 

Findings showed that tier 2/3 interventions targeting pupils who did not respond to whole class 

teaching (tier 1) were almost exclusively delivered in pull-out sessions by people other than the 

classroom teacher. Conclusions: At present, certain delivery arrangements appear to be used more 

than others in reading interventions conducted with young pupils in schools. This could reflect 

practices already used in primary schools and suggests that pupils who are identified for tier 2/3 

support might have less access to their teacher’s time and expertise. 
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Highlights 

What is already known about this topic 

 Intervention delivery is becoming increasingly important in light of the attention that the 

Response to Intervention (RTI) model has been receiving 

 Intervention delivery is relevant to whether schools continue using successful interventions after 

the end of a study  

 Few papers have explored the way reading interventions have been delivered 

What this paper adds 

 Certain delivery arrangements appear to be used more than others in primary school-based 

reading intervention trials: e.g. classroom teachers delivering tier 1 sessions, and other 

individuals delivering tier 2/3 sessions 

 This could to some extent reflect practices used in primary schools  

 This suggests that pupils who are identified for tier 2/3 support might have less access to their 

teacher’s time and expertise 

Implications for theory, policy or practice 

 Questions are raised about how tier 1 is designed in terms of quality and relevance of provision 

for the diversity of pupil needs 

 And how tier 2 and 3 are then defined and designed in relation to tier 1 both with regards to 

their goals, methods, location of delivery and who delivers the tier 2/3 programmes 

 The above reflect broader issues about the relationship between general and additional 

programming and teaching, that bear on the future of inclusive teaching 
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Introduction and rationale 

There are a considerable number of research synthesis papers and meta-analyses that examine 

effect sizes of literacy interventions (e.g. Ciullo et al., 2016; Wanzek et al., 2013; Wanzek et al., 

2016). However, we could locate only a few papers exploring the way literacy interventions have 

been delivered, including who was the person delivering the intervention (e.g. class teacher, 

teaching assistant, researcher), where interventions were delivered (e.g. in the regular classroom, in 

pull-out sessions, elsewhere), and when interventions were delivered in relation to core or ‘Quality 

First’ teaching (i.e. instead of or in addition to it) (Suggate, 2010; 2016; National Reading Panel, 

2000).  

The matter of literacy intervention delivery is becoming increasingly important in light of the 

attention that the wave/tier model has been receiving in the UK and the USA, as a way of effectively 

supporting all pupils according to their needs (Griffiths & Stuart, 2013; Fien et al. 2011). It is 

therefore useful to explore how literacy interventions are delivered and to what extent the 

arrangements for intervention delivery are relevant to schools, i.e. whether interventions are 

designed to align closely with existing school timetabling or whether they require changes, and 

whether or not the people responsible for delivering the interventions are regular school staff. The 

design of interventions is relevant to whether schools continue using successful interventions after 

the end of a study, or have been discouraged from doing so. As randomised controlled trials (RCTs) 

are considered to be the ‘gold standard’ of education evaluation (e.g. see IES, 2003), questions about 

the relevance of intervention delivery to schools are important, since treatment delivery methods 

relevant to schools might conflict with RCT designs that aim for more control over the fidelity of 

implementation and non-treatment group conditions.       

This paper discusses these issues based on the findings of a systematic review of delivery 

arrangements for school-based reading interventions for struggling pupils aged 5-8 years. We are 
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interested in the process and variation in intervention delivery, and to what extent such decisions 

are relevant to the targeted wave or tier. The review in this paper addresses the following questions: 

 How are school-based reading interventions being delivered?     

1. What are the relative proportions of tier 1, 2, 3 and multitier interventions?  

2. Who is delivering tier 1, 2, 3 and multitier reading interventions?   

3. Where are tier 1, 2, 3 and multitier reading interventions being delivered?  

4. When are tier 1, 2, 3 and multitier reading interventions being delivered?   

5. Are there any patterns in reading intervention delivery (e.g. by date, country, design of 

study, intervention type, intensity, duration or reported gains)?  

It is important to make clear at the outset that the focus of this paper is only on mapping the 

delivery arrangements of reading interventions (i.e. who, what, when and where). It is, of course, 

important to establish whether a relationship exists between delivery arrangements and reported 

gains – this is critical for evaluating the efficacy of different delivery arrangements. However, whilst 

information on the gains obtained in the studies has been extracted and will be briefly discussed, a 

meta-analysis of effect sizes is beyond the scope of this paper.  

Search methods  

Developing the search terms 

We initially compiled a list of 25 search terms (see Appendix 1). This list was produced via a process 

of collaborative brainstorming, scanning the titles and abstracts of known relevant articles for key 

terms, and synonym checking.  

Electronic searching  

In November 2017, the following electronic databases were searched using the 25 terms: PsycINFO, 

ERIC, Education Research Complete, British Education Index, Web of Science Core Collection, ASSIA, 

CPCI-SSH, Australian Education Index, the International Bibliography of the Social Sciences, and 



6 
 

ProQuest Dissertations & Theses Global. Unpublished papers, reports, conference abstracts and 

doctoral theses were included in the search to mitigate publication bias. 

Inclusion criteria 

To be included in the review, studies had to be: 

 Published between 1970-2017.  

 Employ RCT or quasi-experimental designs (i.e. contain a treatment and control group with 

random or non-random allocation of members).  

 Evaluate interventions with a clear focus on reading (e.g. comprehension, fluency, phonics, etc.).  

 Target children who were struggling with reading – interventions focusing on particular SEN 

categories or specific disability categories (e.g. dyslexia) were not included. (This decision was 

taken in order to provide a manageable scope for this present review).   

 Conducted with participants aged 5-8 years. (We initially intended to include children aged 5-11 

years, representing the entire primary phase of education in England. However, after an initial 

screening of texts found through the electronic databases, we identified a high volume of 

potentially relevant studies and therefore narrowed our inclusion criteria.)   

 School-based interventions – home-based or after-school interventions were not included.  

 Published in English, although reading interventions could be conducted in any OECD 

(Organisation for Economic Co-operation and Development) country, in the home nation’s 

language.  

 Follow-up studies were excluded from the search.  

Study selection  

The titles and abstracts of records retrieved through searching were screened for relevance 

independently by a reviewer (LS). Initially 10% of the records were screened independently by two 

reviewers (LS and GK), with disagreements resolved by discussion in order to pilot and agree on 
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screening decisions.  Full text copies of potentially relevant records were then obtained. The 

retrieved records were again assessed for inclusion by one reviewer (LS), with 10% of the records 

initially screened independently by two reviewers (LS and GK). Discrepancies were resolved by 

discussion, with involvement of a third reviewer (BN) where necessary (see Figure 1).   

Additional search strategies 

In order to expand the scope of the search, all included published texts obtained through database 

searching were subject to backwards citation chasing. Members of the research team had also 

conducted a previous small-scale literature review on the topic and the results of this search (n = 29) 

were screened for inclusion (contact authors for details). In addition, the reference list of Brooks’ 

(2016) report What Works for Children and Young People with Literacy Difficulties and Torgerson et 

al.’s (2006) report A Systematic Literature Review of the Research Literature on the Use of Phonics in 

the Teaching of Reading and Spelling were scanned (see Figure 1).  

 

FIGURE 1 TO APPEAR HERE 

Data extraction  

Data was extracted from the final 64 included texts by one reviewer (LS) into a bespoke data 

extraction form which was piloted on several articles and refined. Extraction included details of 

study design, participants, reading intervention, delivery arrangements and gains (see Tables 1 and 

2).  

Studies were categorised according to the Response to Intervention (RTI) model – also called the 

wave model in the UK (Rose, 2006) or the tier model in the US (Fuchs & Fuchs, 2006)  The RTI model 

has recently gained traction in research and educational communities, grounded in US special 

education law (i.e. the Individuals with Disabilities Education Act, IDEA, 2004). The RTI model is 

usually seen as referring to 3 waves or tiers of educational support: wave/tier 1 concerns ‘Quality 
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First’ teaching (UK context, Rose 2006) or core instruction (US context, Fien et al., 2015), which is 

support targeted at all pupils. Wave/tier 2 refers to individual or group support for some pupils, 

whereby support is time limited and has clear entry and exit criteria (Rose, 2006). Wave/tier 3 

concerns highly intensive and personalised intervention for the few pupils who do not respond to 

the previous 2 tiers of support. The nature of teaching is expected to change at each wave/tier and 

become more explicit and intensive. Multitiered systems are designed to enable pupils to move 

between tiers, based on progress monitoring (Fien et al., 2015). RTI as a protocol has been 

particularly used in the context of reading instruction (Fuchs & Fuchs, 2006), which is the focus of 

this current paper.  

In this review, we adopted the language of tiers and therefore categorised reading interventions that 

targeted the whole classroom as tier 1, small group interventions as tier 2, and individual pupil 

interventions as tier 3. In reality, the boundaries between tiers 2 and 3 are not always very clear; the 

difference is often dependent on degrees of differentiation and intensity. However, we retained the 

distinction between whole class, group and one-to-one support for practical purposes, for ease of 

analysis. In some ambiguous cases an informed judgment was made as to which tier an intervention 

was targeting; for instance, when the design was different at different phases of a study. When the 

authors of the included studies explicitly identified an intervention at a particular tier, we respected 

their own categorisation. In addition, some studies were classified as multi-tier (i.e. tiers 1,2&3, tiers 

1&2, or tiers 2&3) based on the definition of multitiered interventions provided by Fien et al. (2015), 

outlined above.    

 

TABLE 1 TO APPEAR HERE 
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Findings  

Findings from the 57 included journal articles and reports have been organised by theme and are 

discussed below. The 7 unpublished doctoral theses have been separated from this analysis and will 

be discussed in a section at the end of the findings. 

Country  

The majority of the studies that met our search criteria were US-based (32 out of 57 studies). There 

were also 9 studies from the UK, 4 from The Netherlands, 3 from Australia, 2 each from Canada and 

Ireland, and 1 each from Finland, France, Norway, South Africa and Sweden.  

Year  

Whilst the search criteria included studies from 1970-2017, the date of the earliest study meeting 

our criteria was 1994 (n = 2). In total, 5 studies were published in the 1990s, 20 published between 

2000-2010, and 32 published between 2011-2017. This trend suggests greater interest in research in 

the field in recent decades.   

Study design 

The majority of the studies were randomised controlled trials (RCTs) (n = 40). 17 studies employed a 

quasi-experimental design. 

Sample size 

The sample size of the total number of children participating in each study varied considerably, 

ranging from 14 to 1509. Most studies were small-scale with fewer than 150 participants (33 out of 

57). 16 studies were medium-scale with 150-500 participants, and 8 were large-scale with 500+ 

participants.  

Targeted tier and way of delivery (who, where and when) 
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As discussed, the interventions in the studies examined were categorised according to targeted tier. 

We found that 4 out of 57 studies were focusing at tier 1, 19 at tier 2, and 16 at tier 3. A further 18 

studies were categorised as multitiered – 1 targeting all three tiers, 8 targeting tiers 1&2, and 9 

targeting tiers 2&3. More specifically: 

Tier 1 studies: 4 studies were categorised as targeting tier 1. These were all US-based studies which 

evaluated reading interventions offered to all pupils in an attempt to respond to the diversity of 

student needs, and to improve core teaching in order to support struggling readers. All interventions 

were delivered by the regular classroom teacher. For example, Mathes et al. (1998) implemented a 

peer-assisted learning strategies (PALS) intervention amongst first graders. All children in the 

classrooms under study were paired (a stronger reader with a weaker reader) and completed a 

reading routine led by the teacher during a whole class session.  

The relatively low number of tier 1 studies located might be attributed to the focus of this review, 

which was children who were struggling with reading. These children are often identified as in need 

of additional support at higher tiers (2 or 3).  

Tier 2 studies: Many studies met our criteria of targeting tier 2 (19 out of 57 studies), in that they 

were designed for some pupils who did not respond to tier 1 teaching and needed extra support in 

small groups. Pupils were selected for tier 2 based on initial screening and, in many cases, a limit was 

set in terms of a standard reading score (e.g. less than 93 on the WJIII in Denton et al, 2014). 8 out of 

19 were delivered outside of the regular classroom, although the exact location (e.g. empty 

classroom, library) tended not to be specified (e.g. Chen and Savage, 2014; Buckingham et al., 2012, 

2014). Helf et al.’s (2014) intervention took place both inside and outside of the classroom – the 

majority of pupils received the treatment from support staff in a small tutoring room, but for 

practical reasons, class teachers provided supplemental instruction at the back of the general 

classroom in a few cases. 3 articles reported that the treatment had taken place inside the 
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classroom, however these papers were led by the same author (Vernon-Feagans et al. 2010, 2012, 

2013) and detailed one intevention which had been piloted and then conducted on a larger scale.  

It is interesting to note that the authors of 7 of the 19 studies did not state where the tier 2 

intervention had taken place (i.e. inside or outside of the classroom), indicating that they did not feel 

this information was of importance.    

The majority of tier 2 interventions (12 out of 19 studies) were delivered by specially recruited and 

trained instructors, i.e. non-regular school staff (e.g. Sénéchal et al., 2012; Torgesen et al., 2010). 3 

studies deployed school-based staff who had been trained to implement the interventions: teaching 

assistants in Savage and Carless (2005); tutors in Chambers et al. (2011); and reading specialists and 

SEN teachers in Brinchmann et al. (2016). Class teachers were minimally involved in the delivery of 

Helf et al.’s (2014) intervention, as detailed above, but in Vernon-Feagans et al.’s (2010, 2012, 2013) 

studies, class teachers were trained to deliver the entire intervention. The authors make much of 

this in their papers, commenting on this ‘unusual’ mode of delivery (something that will be further 

discussed later in this paper):  

‘Unique to this intervention was the use of the classroom teacher as the primary source of 

delivering the intervention to children, with the support of our literacy consultant and an on-

site consultant.’ (2010: 185)       

 

Most studies made clear that the evaluated tier 2 interventions were delivered in addition to core 

(tier 1) literacy teaching (14 out of 19 studies). For example, Vaughn et al. (2006: 461-464) wrote: 

‘the intervention was provided in addition to students’ core reading lessons and did not conflict with 

their daily scheduled reading time’ to emphasise that struggling pupils continued to receive tier 1 

reading instruction whilst participating in the interventions. In 3 studies it was unclear whether the 

intervention was supplementary or instead of regular teaching. However, in Buckingham et al.’s 

(2012, 2014) articles – which report findings from the same study – struggling children were 
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‘withdrawn from class during classroom literacy time’ (2012: 86). The authors describe their MiniLit 

intervention as a comprehensive programme which ‘prescribes both content and pedagogy’ (2012: 

86), which might explain the researchers’ decision to remove participants from tier 1 instruction.     

 

Tier 3 studies: 16 out of 57 studies were categorised at tier 3. Tier 3 interventions were targeting the 

few pupils who did not respond to either tier 1 or 2, or were designed to be more intensive and 

tailored to individual needs. In this review, the studies categorised as tier 3 interventions were 

delivered one-to-one and were, in general, implemented in a similar way to the tier 2 interventions 

(i.e. in addition to core teaching and outside of the regular classroom). In fact, 14 of the 16 studies 

explicitly stated that the reading intervention was supplementary – in the remaining 2 studies, 

details were unclear. 4 of the 16 studies reported that the intervention had taken place outside of 

the general classroom, and in 10 studies the delivery location was unspecified. Only one tier 3 

intervention was conducted solely in the general classroom during usual teaching: Amendum et al. 

(2017) trained classroom teachers to work with struggling readers one-to-one until they made rapid 

progress, at which point the teacher would move on to another child. No details were provided 

about the usual teaching sessions or what other pupils were doing whilst teachers were working 

with children one-to-one.  

Tier 3 interventions tended to be delivered by people other than regular classroom teachers. 10 of 

the 16 studies deployed individuals who were specially recruited and trained (3 of which were 1:1 

computer-based interventions overseen by a trainer/s). Recruited individuals varied considerably 

and included: masters students (Van der Kooy-Hofland, 2012); older adult volunteers (Fives et al., 

2013; Fives, 2016); and higher grade peers, student teachers and volunteers (Regtvoort et al., 2013). 

4 of the 16 interventions were delivered by school staff or teaching assistants. For example, in 

Hatcher et al. (1994), qualified teachers from the schools under study (and one Head teacher) 

delivered the intervention, but these teachers were granted relief from their normal duties in order 
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to participate in the research. Only one tier 3 study was delivered by a regular classroom teacher – 

Amendum et al. (2017), which was discussed above.  

Multitier 1,2&3: In the sole multitier 1,2&3 study, Houtveen et al. (2012) implemented a self-

devised Reading Acceleration Programme (RAP) over a 3-year period in 21 schools in The 

Netherlands. The teachers who delivered the intervention were ‘trained to improve their core 

instruction, to broaden their instruction for struggling learners, and to implement special measures 

for pupils who do not respond sufficiently to these interventions’ (p. 71).  The content of tier 2 and 

tier 3 was closely aligned with tier 1 teaching, both repeating and intensifying core content. 

Unfortunately, the authors provide few details of delivery arrangements; one can assume that class 

teachers implemented tier 1 in the regular classroom, and it is stated that tier 3 (individual) 

instruction was delivered by a ‘specialised teacher’ (p. 79). However, the location of tier 2 and 3 

instruction was unspecified.     

Multitier 1&2: 8 of the 57 studies were categorised as targeting tiers 1 and 2. In these studies, a tier 

2 intervention tended to be used in addition to a closely designed tier 1 intervention to ensure the 

consistency of literacy tuition. The majority of the multitier 1&2 interventions (5 out of 8) were 

delivered by general classroom teachers (i.e. tier 1) alongside individuals who had been specially 

recruited and trained to deliver tier 2 instruction (e.g. Hay et al., 2007; Pullen et al., 2010). In one 

study, Baker et al. (2015) employed classroom teachers (tier 1) alongside instuctional assistants who, 

in most cases, already worked in the schools (tier 2). Mathes and Babyak (2001), Mathes et al. (2003) 

and Coyne et al. (2010) used classroom teachers to deliver both tier 1 and tier 2 interventions within 

the general classroom, but this appears uncommon. Coyne et al. encountered logistical problems 

and therefore asked classroom teachers to deliver their extended vocabulary instruction intervention 

in some schools. However, Mathes and Babyak and Mathes et al. deliberately designed reading 

interventions to be delivered by classroom teachers. 
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Multi-tier 2&3: 9 of the 57 studies were categorised as targeting tiers 2 and 3. These studies utilised 

both small group (tier 2) and one-to-one (tier 3) delivery arrangements, and content generally 

aligned with whole class teaching (tier 1), but was progressively enhanced and intensified. In the 9 

studies, researchers deployed the tier 2&3 system in different ways and at different times during the 

reading interventions. For example, Hatcher et al. (2006) alternated between small group and 

individual teaching sessions for struggling pupils in their ‘sound-linkage’ treatment condition. In 

contrast, Al Otaiba et al. (2014) sought to evaluate the impact of when children were allocated to 

tiers 2 and 3. In the treatment condition – which the authors called ‘Dynamic RTI’ – children were 

immediately allocated into tiers 2 and 3 on initial assessment, rather than having to participate in 

tier 1 and be referred on after a period of monitoring.        

 

8 of the 9 studies explicitly stated that tier 2&3 interventions were supplementary – Clipson-Boyles 

(2000) was the only author leaving this detail unclear. 3 studies stated that tiers 2&3 had taken place 

outside of the classroom in pull-out sessions (e.g. in a quiet classroom or media centre in Al Otaiba 

et al., 2014), whilst 6 studies did not specify a delivery location. It is important to note that none of 

the studies used classroom teachers to implement tier 2&3 interventions; 3 deployed individuals 

who had been specially recruited and trained, 1 used school staff, and 4 deployed teaching assistants 

(1 study left this unspecified). 

 

Intensity and duration  

 

The interventions were categorised into 3 levels of intensity: high, medium and low (see Table 1). 

The shortest session lasted 10 minutes and the longest 90 minutes. The majority of the interventions 

(35 out of 57 studies) were of high intensity, 18 of medium intensity, and 4 of low intensity. There 

did not appear to be any trends linking high, medium and low intensity interventions with particular 

tier/s targeted.  
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The duration of the intervention was also recorded for each of the studies: long, medium or short 

(see Table 1). The majority of the interventions were long in duration (n=27), with 16 x medium and 

14 x short. The shortest intervention lasted just 2 weeks (Pullen et al., 2010), although sessions did 

take place daily. The longest intervention lasted 2 school years, with 30-40 minute sessions taking 

place 3 times a week (Kamps et al., 2008). 

Intervention type and focus 

 

There was a high level of heterogeneity in the nature of the reading interventions evaluated in the 

57 articles/reports. As can been seen in Table 1, the studies were categorised according to type and 

focus. Studies classified as reading interventions (RI) aimed to evaluate the efficacy of a specific 

reading programme (e.g. Wizards of Words in Fives et al. 2013 and Fives, 2016) or an approach to 

reading (e.g. reading with phonology, reading alone, or phonology alone in Hatcher et al., 1994). 

Some researchers devised their own reading programmes (e.g. Reading and Language Intervention 

in Duff et al., 2014) or modified existing programmes. For example, Vaughn et al. (2006a, 2006b, 

2006c) modifed the Proactive Reading programme in order to target both native English speakers 

and English language learners. 11 of the RI studies were identified as computer-based (e.g. Ecalle, et 

al., 2009). Other studies were classified as response-to-intervention (RTI). These studies sought to 

evaluate the efficacy of the RTI model itself (i.e. movement of children between tiers or changes in 

intensity of instruction at different tiers), and the reading programme/s used were of secondary 

interest (e.g. Houtveen et al., 2012).  

Gains 

As stated in the introduction, our review focused on the delivery arrangements of reading 

interventions, but the studies were also categorised according to their reported gains. Only 1 of the 

57 studies reported that no gains had been found that were statistically significant (Duff et al., 

2014). The remaining 56 reading interventions all reported some positive gains.  
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Dissertations 

7 unpublished doctoral dissertations were also located in this review (Table 2). These dated between 

1993 and 2014. 6 of the 7 studies were conducted in the USA and employed a quasi-experimental 

design. 1 study was UK-based and was a RCT. All 7 studies aimed to evaluate a reading intervention 

programme or strategy (e.g. Reading Recovery in Lucas, 2004), and all interventions targeted tiers 2 

and/or 3. One dissertation provided very few details of delivery arrangements (Mitchell, 2010), 

however of the remaining 6 studies, 3 interventions were implemented by school staff, 1 by a 

specially recruited individual, and 2 by the researchers themselves. 4 interventions were delivered 

outside the classroom, 1 inside the classroom, and 2 in unspecified locations. It is noteworthy that 

no interventions involved classroom teachers, and that 2 of the 6 were delivered instead of tier 1 

teaching. In general, the number of participants in the studies was low, ranging from 10 to 252, and 

all interventions were relatively short in duration with the longest lasting 18 weeks (Burton-Archie, 

2014).  

 

One further important trend that emerged in the dissertations related to the studies’ findings; 5 of 

the 7 dissertations reported null gains, 1 reported negative gains, and just 1 reported positive gains.  

 

TABLE 2 TO APPEAR HERE 

 

Discussion 

The findings will now be discussed in relation to the research questions outlined in the introduction, 

incorporating all data sets, i.e. published studies, reports and dissertations.      

 

Who 

 

In our review, all tier 1 interventions – including multitier interventions which incorporated a tier 1 

element – were delivered by classroom teachers in the general classroom, except for Macuruso 
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(2006) which was a computer-based intervention delivered in a computer lab. This is not unexpected 

given that tier 1 represents core teaching or ‘Quality First’ instruction. However, an important 

finding in this review was that tier 2 and 3 interventions were overwhelmingly conducted by people 

other than the classroom teacher (52/59). Of the tier 2 and/or 3 interventions that were delivered 

by other people (n=52), 18 were delivered by individuals employed in the participating schools (i.e. 

teaching assistants or other school staff). Notably, the majority of these studies were Northern 

European (7x UK, 2 x The Netherlands, 1 x Sweden, 1 X Norway) – the remaining 7 were US studies. 

In contrast, of the 34 interventions that were delivered by individuals who had been specially 

recruited and trained by the researchers, 26 studies were conducted outside Northern Europe (e.g. 3 

x Australia, 1 x South Africa), with the majority originating from North America (21 x US, 2 x Canada). 

This arrangement perhaps reflects particular cultural differences.  

 

By using regular school staff such as TAs to deliver interventions – the model most commonly used 

in Northern Europe (e.g. Oostdam et al., 2015) – researchers were able to offer participating schools 

a long-term investment, as most programmes included training and schools could continue using the 

intervention after the study had ended, if they wished. Conversely, by hiring and training other 

instructional assistants to deliver interventions – the model most commonly used in North America 

(e.g. Denton et al., 2013) – researchers potentially had better control over the fidelity of intervention 

implementation. For instance, Torgesen et al. (2010) highlighted:  

 

‘Instruction in the two reading programs was provided by six certified teachers 

who had participated in a previous project with us and who had considerable experience 

working with children with reading problems…’ (p.6). 

 

This level of control might not be achievable if an intervention was delivered by regular school staff 

in addition to their other responsibilities. Yet, in these cases, schools might find it difficult to use the 
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intervention after the study has finished, as they would not have knowledge and experience of its 

delivery.  

 

Only 7 studies reported that classroom teachers had been involved in the delivery of tiers 2 and/or 

3. 4 of these papers were linked to one research team and one intervention (Vernon-Feagans et al., 

2010, 2012, 2013; Amendum et al., 2017), and the other 3 papers were authored by Mathes and 

Babyak (2001), Mathes et al. (2003) and Coyne et al. (2010). As previously noted, Vernon-Feagans et 

al. (2010) comment on their ‘unusual’ delivery approach; the researchers used teacher-

interventionists to ‘increase the cost effectiveness and efficiency of reading interventions in low 

wealth rural schools that have fewer resources to expend on ancillary personnel to help struggling 

readers’ (p. 183). Vernon-Feagans et al. explain that the research team worked closely with teachers 

to help them prepare implementation, including ‘problem solving sessions that allowed teachers to 

arrange and manage their classrooms so that they would be able to work one on one with individual 

children’ (p.188). However, the authors still reported difficulties: ‘The shortage of available 

classroom aids [sic] and the teachers’ limited experience with student independent work strategies 

presented major barriers’ (p.188).   

 

Mathes and Babyak (2001) also encountered problems when using class teachers to deliver tier 2 

interventions, experiencing some resistance from teachers: 

 

 ‘When pressed to implement mini-lessons, 2 teachers chose to be removed from the study, 

stating that conducting mini-lessons in addition to 1st-Grade PALS was overwhelming. 

Likewise, 6 of the remaining 8 teachers designated presentation for the 15- to 20- minute 

mini-lessons to interns from local teacher education programs. ’ (p. 35)      
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There are some clear benefits in involving class teachers at the higher levels of the RTI model: to 

conserve school funds, to utilise teachers’ advanced pedagogical skills, and to ensure that struggling 

readers have greater access to teacher time and expertise. However, based on the findings in this 

review, it appears that if researchers are to make greater use of this organisational arrangement in 

the future, reading interventions need to be carefully designed to minimise the strain placed on 

teachers and schools. This could perhaps be done by utilising the existing group reading organisation 

already present in most UK primary schools, during which the class is (often) organised into ability 

groups with children working on a rotating basis – some independently and others with teacher and 

TA support.     

 

When and where 

Related to who is delivering an intervention is when and where the intervention is being delivered. 

From our literature review findings, the vast majority of tier 2 and 3 interventions were delivered 

outside of regular classroom sessions (e.g. tutor room, resource room). On rare occasions, studies 

explicitly stated that sessions were delivered in close proximity to the regular classroom. For 

instance, Fien et al. (2015) selected a room close to the regular classroom for small-group tier 2 

sessions to underline the relation between tier 1 and tier 2 – and possibly to enable pupils to feel 

that they are still part of the regular classroom. Many authors of multitier studies also described an 

attempt to closely align content at different tiers; Pullen et al. (2010) arranged for small groups of 

struggling children to meet with a research assistant the day after tier 1 teaching had taken place to 

review word definitions taught in tier 1. This is illuminating in terms of the way tier 2 and 3 

interventions are currently conceptualised and delivered; it demonstrates an effort by researchers to 

show the continuity and interconnectedness of instruction.  

The findings of this review also give us an insight into the way that the RTI model is currently 

conceived of by researchers, and possibly implemented by educational professionals in practice. 
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Questions could be raised about whether, within the field of literacy interventions at present, 

‘Quality First’ or core instruction programmes are sufficiently differentiated for those struggling to 

learn, and why additional programmes at tiers 2 and 3 are offered as supplementary to tier 1 

programmes. When tier 1 provision does not necessarily differentiate enough, tier 1 attendance 

could be seen as time lost for those who are struggling. Al Otaiba et al.’s (2014) study could be seen 

as offering one way to address this issue; children were immediately allocated into tiers 2 and 3 on 

initial assessment, rather than having to first participate in tier 1. However, it is arguable that an RTI 

model needs to specify how diverse needs are provided for at tier 1, and then consider how higher 

tiers contribute relevant teaching to this. The current model of practice could be regarded as leaving 

children in the regular class for core teaching which they might not be able to access before offering 

tailored tier 2 or 3 support. The usefulness of this practice could be questioned.   

 

Additional points 

Three final points are worth discussing in light of the review findings. It is important to highlight that 

6 of the 7 unpublished doctoral theses reported null or negative gains. This is potentially useful 

information as it raises questions about the almost uniformly positive picture of experimental 

research findings that are making their way into publication. It perhaps suggests the existence of a 

reporting bias with the authors of published studies being selective when reporting outcomes, or 

journals’ reluctance to publish null and negative findings (see Torgerson et al., 2018).  

 

It also seems that there is a lack of transparency in the way that reading interventions are reported 

in the literature. Many researchers left various aspects of delivery unspecified: the authors of 23 

papers and 2 theses did not state where their intervention had taken place; the authors of 2 papers 

and 1 thesis did not state who had delivered their reading intervention; and the authors of 8 papers 

and 1 thesis did not state whether the intervention was supplemental or instead of normal teaching. 

Furthermore, of the 7 studies that used classroom teachers to deliver tiers 2 and/or 3, only Vernon-
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Feagans et al. (2010) included details of who led whole class sessions whilst teachers were busy with 

small groups. Such information might not have been included because researchers did not feel that 

it was significant. However, it is arguable that this methodological information is of critical 

importance to better understand the strengths and weaknesses of particular delivery arrangements. 

 

Finally, this review summarises the delivery arrangements utilised in research studies trialling 

reading interventions. Such studies should to some extent reflect the organisation of reading 

interventions carried out in real life by educational practitioners, but are of course not an accurate 

representation of actual teaching practice. The findings of this review suggest that delivery 

arrangements need to closely align with actual teaching practice – especially when the classroom 

teacher delivers the intervention – because arrangements have to fit well with the existing 

classroom organisation and timetable (e.g.  Vernon-Feagans et al., 2010; Mathes and Babyak, 2001). 

This perhaps becomes less important when interventions are delivered in pull out sessions by others 

(e.g. TAs) because there is some space for paralell arrangements (e.g. Savage and Carless, 2005). 

However, even in pull out sessions, there should arguably be some fit between existing classroom 

arrangements and research-specific arrangements. 

 

Conclusion  

 

This systematic review aimed to explore the delivery arrangements of school-based reading 

interventions for struggling readers aged 5-8 years, and categorised studies according to the RTI 

model. The findings suggest that, at present, certain delivery arrangements are strongly favoured by 

researchers in the field. In general, teachers were asked to lead tier 1 teaching, with researchers 

tending to rely on school staff and teaching assistants (often in Northen European studies) or 

specially recruited interventionists (often in North American studies) to deliver tiers 2 and 3. This 

might be due to fairly entrenched views about educational ‘roles’ (e.g. the teacher as ‘leader’ and 
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teaching assistant as ‘support’), logistical concerns (e.g. the lack of sufficiently qualified individuals 

to lead whole class teaching whilst teachers are working with small groups/individuals), or an 

anticipated resistance from teachers in relation to increased workloads. However, this also perhaps 

signifies researchers focusing on exercising good experimental controls, rather than investing in new 

and innovative delivery arrangements that schools might be able to use in the long term. It is 

suggested that, in the future, reading interventions should be designed in more diverse ways in 

order to explore the salience of delivery (i.e. who, where, when), in terms of the efficacy and real life 

‘usability’ of interventions in schools, as well as designing rigorous experimental studies.   

The findings also raise more general questions about how the RTI model is currently understood and 

implemented. These are questions about how tier 1 is designed in terms of quality and relevance of 

provision for the diversity of pupil needs, and how tier 2 and 3 are then defined and designed in 

relation to tier 1, in terms of their goals, methods, location of delivery and who delivers the 

programmes. These are broad issues about the relationship between general and additional 

programming and teaching, which bear on the future of inclusive teaching and require further 

attention.   
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Appendix 1 - Search terms 

1. Design  

RCT 

“Random* control*” 

“Quasi-experiment*” 

“Control* trial*” 

2. Reading  

Read*  

3. Population descriptor  

Struggl*  

“At-risk” 

Delay* 

Remedial* 

Poor 

Retard* 

“Learn* disab*” 
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“Read* disab*” 

“Read* difficult*” 

“Learn* difficult*” 

“Low-attain*”  

“Low-achiev*” 

“Low ability” 

4. Age  

Primary 

Elementary  

Pupil* 

Student* 

Child* 

Grade* 

Year* 
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Records identified through database 

searching 

(n = 1108) 

Records after duplicates removed 

(n = 949) 

Records screened - titles and 

abstracts 

(n = 949) 

Full-text records assessed for 

eligibility 

(n = 131) 

Unable to obtain 

(n =1) 

Figure 1 - Flow diagram depicting records identified, included and excluded  

Total number of studies included in 

data synthesis  

(n = 64) 

-published studies (n = 56) 

-reports (n = 1) 

-doctoral dissertations (n = 7) 

Records excluded 

(n = 818) 

Full-text records excluded, 

with reasons 

(n = 87) 

-not relevant design (n = 22) 

-participant ages not relevant 

(n = 38) 

-not ‘struggling’ readers (n = 

5) 

-not OECD country (n = 13) 

-not school-based (n = 9) 

 

 

Additional records identified through other 

sources (n = 113) 

-a previous review conducted by the research 

team (n = 29) 

-backwards citation chasing (n = 57) 

-other literature searching (n = 27) 

 

Additional full-text records 

assessed for eligibility 

(n = 113) 

 

Full-text records excluded, 

with reasons 

(n = 83) 

-not relevant design (n = 44) 

-participant ages not relevant 

(n = 14) 

-not ‘struggling’ readers (n = 

21) 

-duplicates (n = 4) 

-not OECD country (n = 1) 

  

 

 

Unable to obtain 

(n =9) 
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First Author Year  Country  Design1 Sample 

size 

Age in 

years 

Intervention 

type/focus2 

Targeted 

tier  

Intensity3   Duration4  Delivery 

location 

Delivered by5 Supplementary/ 

instead of6 

Gains7 

Al Otaiba 2014 USA RCT 522 6-7 RTI - Typical RTI and 

Dynamic RTI 

Multi-tier - 

2,3 

Medium Long Out of the 

classroom 

Specially recruited 

and trained 

Supplementary Positive 

Amendum 2017 USA RCT 108 5-7 RI - Targeted Reading 

Intervention 

Tier 3 Medium Short In the 

classroom 

Class teachers Supplementary Positive 

Baker  2015 USA RCT 1509 6-7 RTI - Enhanced Core 

Reading Instruction 

Multi-tier - 

1,2 

High Long In classroom 

and unclear 

Class teachers and 

school staff 

Supplementary Positive 

Berninger 2003 USA RCT 96 7-8 RI – Explicit word 

recognition, explicit 

reading 

comprehension, both 

Tier 2 Medium Medium Unspecified Specially recruited 

and trained 

Supplementary Positive 

Brinchmann  2016 Norway Quasi 118 7-8 RI - Word Knowledge 

Intervention 

Tier 2  Medium Short Out of the 

classroom 

School staff Unclear Positive 

Brown  1995 USA Quasi 60 7-8 RI - Students 

Achieving 

Independent Learning 

Tier 1 High Long In the 

classroom 

Class teachers Instead of Positive 

Buckingham  2014 Australia RCT 14 5-6 RI -MinLit Tier 2  High Long Out of the 

classroom 

Specially recruited 

and trained 

Instead of Positive 

Buckingham 2012 Australia RCT 22 5-7 RI -MinLit Tier 2  High Long Out of the 

classroom 

Specially recruited 

and trained 

Instead of Positive 

Burroughs-

Lange  

2007 UK Quasi 234 5-6 RI - Reading Recovery  Tier 3 High Medium Unspecified Specially recruited 

and trained 

Unclear Positive 

                                                           
1 RCT = randomised control trial; Quasi = quasi-experimental 2 RI = evaluation of a reading intervention program/s; RTI = evaluation of Response to Intervention model. * signifies a computer-based intervention.  
3 High intensity = 4-5 sessions a week; medium intensity = 2-3 sessions a week; low intensity = 1 or fewer times a week, n.b. if studies were on the cusp of an intensity bracket (e.g. 3-4 sessions a week) or 

employed different intensities at different tiers, the lower number was used for categorisation.  4 Long duration = 21+ weeks; medium duration = 20 or fewer weeks; short duration = 10 or fewer weeks.5 Class 

teachers = regular classroom teacher; school staff = other staff employed in the schools (e.g. reading specialists, SEN teachers); specially recruited and trained = individuals not employed in the schools who had 

been trained to deliver the intervention (e.g. research assistants, graduate students, paraprofessionals, older volunteers, peers); teaching assistants = learning support staff employed in the schools; doctoral 

researcher = the doctoral candidate. 6 Supplementary = intervention delivered in additional to regular teaching; instead of = intervention delivered instead of regular teaching. 7 Positive gains = some statistically 

significant gains; null gains = no significant gains; negative gains = control group scored higher than treatment group.  

 

 

Table 1 – Published journal articles and reports 
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Cassady 2017 USA RCT 1490 5-7 RI - Imagine Learning* Tier 1 High Long In classroom 

and computer 

labs 

Class teachers Unclear Positive 

Chambers  2011 USA RCT 646 6-8 RI - Team Alpine*  Tier 2  High Long Unspecified School staff Supplementary Positive 

Chen   2014 Canada RCT 38 6-8 RI - grapheme-to-

phoneme 

correspondences 

Tier 2  Medium Short Out of the 

classroom 

Specially recruited 

and trained 

Unclear Positive 

Clipson-

Boyles 

2000 UK Quasi 74 7-8 RI - Catch Up Multi-tier - 

2,3 

Medium Short Unspecified Unclear Unclear Positive 

Coyne 2010 USA Quasi 124 5-6 RI - extended 

vocabulary 

instruction 

Multi-tier - 

1,2 

Medium Medium In and out of 

the classroom 

Class teachers and 

specially recruited 

and trained 

Unclear Positive 

Denton 2014 USA RCT 380 6-7 RI - Guided Reading  Tier 2  High Long Out of the 

classroom 

Specially recruited 

and trained 

Supplementary Positive 

Denton  2013 USA RCT 72 7-8 RI - adaptation of 

Responsive Reading 

Instruction and Read 

Naturally  

Tier 3 High Long Out of the 

classroom 

Specially recruited 

and trained 

Supplementary Positive 

Duff  2014 UK RCT 145 5-7 RI - Reading and 

Language 

Intervention 

Multi-tier - 

2,3 

High Short Unspecified Teaching assistants Supplementary Null 

Duff  2012 UK Quasi 59 6 RI - Reading 

Intervention 

Multi-tier - 

2,3 

High Short Unspecified Teaching assistants Supplementary Positive 

Ecalle 2009 France RCT 28 6 RI - Computer-

Assisted Learning 

(syllabic units 

highlighted)* 

Tier 3 High Short Unspecified Unclear Unclear Positive 

Ehri  2007 USA Quasi 186 6-7 RI - Reading Rescue  Tier 3 High Medium Unspecified School staff Supplementary Positive 

Fien 2015 USA RCT 267 6-7 RI - Enhanced Core 

Reading Instruction 

Multi-tier - 

1,2 

High Long In and out of 

the classroom 

Class teachers and 

specially recruited 

and trained 

Supplementary Positive 
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Fives 2016 Ireland RCT 229 6-8 RI - Wizards of Words Tier 3 Low Long Out of the 

classroom 

Specially recruited 

and trained 

Supplementary Positive 

Fives  2013 Ireland RCT 229 6-8 RI - Wizards of Words Tier 3 Low Long Out of the 

classroom 

Specially recruited 

and trained 

Supplementary Positive 

Gilbert  2013 USA RCT 212 6-7 RTI - packaged 

program 

Multi-tier - 

2,3 

Medium Medium Out of the 

classroom 

Specially recruited 

and trained 

Supplementary Positive 

Gustafson  2011 Sweden RCT 130 6-8 RI - COMPHOT and 

OmegaIS* 

Tier 3 High Short Unspecified School staff Supplementary Positive 

Hatcher  2006 UK RCT 77 5-6 RI - Modified RI 

programme (Jolly 

Phonics and Sound 

Linkage)  

Multi-tier - 

2,3 

High Medium Unspecified Teaching assistants Supplementary Positive 

Hatcher  1994 UK Quasi 125 7 RI - Reading with 

phonology, reading 

alone, phonology 

alone 

Tier 3 Medium Medium Unspecified School staff Supplementary Positive 

Hay  2007 Australia Quasi 116 6-7 RI - Blank’s theory of 

language 

enhancement 

Multi-tier - 

1,2 

High Long In classroom 

and unclear 

Class teachers and 

specially recruited 

and trained 

Supplementary Positive 

Helf  2014 USA Quasi 303 5-6 RI - Early Reading 

Tutor  

Tier 2  High Long In and out of 

the classroom 

Class teachers and 

school staff 

Supplementary Positive 

Houtveen   2012 Netherlands Quasi 1021 7-8 RTI - Reading 

Acceleration 

Programme 

Multi-tier - 

1,2,3 

High Long In classroom 

and unclear 

Class teachers and 

school staff 

Instead of Positive 

Kamps  2008 USA Quasi 83 5-8 RI - Reading Mastery, 

Early Interventions in 

Reading, and Read 

Well  

Multi-tier - 

2,3 

Medium Long Unspecified School staff Supplementary Positive 

Kyle 2013 UK Quasi 31 6-7 RI - English 

GraphoGame Rime 

and English 

GraphoGame 

Phoneme*  

Tier 3 High Medium Out of the 

classroom 

Specially recruited 

and trained 

Supplementary Positive 
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le Roux  2014 South Africa RCT 102 8 RI - Animal-Assisted 

Reading Program 

Tier 2  Low Short Out of the 

classroom 

Specially recruited 

and trained 

Unclear Positive 

Macaruso 2006 USA Quasi 167 6-7 RI - Lexia Learning 

Systems* 

Tier 1 Medium Long Out of the 

classroom 

Class teachers and 

school staff 

Supplementary Positive 

Mathes 2003 USA RCT 89 6-7 RI - PALS and Teacher 

Directed Instruction 

Multi-tier - 

1,2 

Medium Medium In the 

classroom 

Class teachers Instead of Positive 

Mathes 1998 USA Quasi 96 6-7 RI - PALS Tier 1 Medium Medium In the 

classroom 

Class teachers Instead of Positive 

Mathes  2001 USA RCT 130 6-7 RI - PALS and Mini-

Skills Lessons 

Multi-tier - 

1,2 

Medium Medium In the 

classroom 

Class teachers Instead of Positive 

May 2015 USA RCT 866 6-7 RI - Reading Recovery Tier 3 High Medium Unspecified Specially recruited 

and trained 

Supplementary Positive 

Messer 2017 UK RCT 78 7.7 RI - Trainertext* Tier 3 Medium Long Unspecified Teaching assistants Supplementary Positive 

Oostdam 2015 Netherlands RCT 265 5-7 RI - Continuous 

Reading or Repeated 

Reading 

Multi-tier - 

2,3 

High Medium Out of the 

classroom 

Teaching assistants Supplementary Positive 

Pinnell  1994 USA RCT 324 6-7 RI - Reading Recovery  Multi-tier - 

2,3 

High Medium Unspecified Specially recruited 

and trained 

Supplementary Positive 

Pullen  2010 USA Quasi 224 6-7 RTI - Storybooks and 

Target Vocabulary 

Multi-tier - 

1,2 

Medium Short In classroom 

and unclear 

Class teachers and 

specially recruited 

and trained 

Supplementary Positive 

Regtvoort  2013 Netherlands RCT 137 6 RI - Build!* Tier 3 High Long Unspecified Specially recruited 

and trained 

Supplementary Positive 

Rimm-

Kaufmann 

1998 USA RCT 42 6-7 RI - Adult Volunteer 

Tutoring 

Tier 3 Medium Long Unspecified Specially recruited 

and trained 

Supplementary Positive 

Saine  2011 Finland RCT 166 7 RI - GraphoGame* Tier 2  High Long Out of the 

classroom 

Specially recruited 

and trained 

Supplementary Positive 

Savage  2005 UK Quasi 108 6 RI - Soundworks, 

Rime, Mixed 

Tier 2  High Short Unspecified Teaching assistants Supplementary Positive 

Schwartz 2005 USA RCT 148 6-7 RI - Reading Recovery Tier 3 High Medium Unspecified Specially recruited 

and trained 

Supplementary Positive 
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Sénéchal 2012 Canada RCT 59 5-6 RI - Invented Spelling Tier 2  Medium Short Unspecified Specially recruited 

and trained 

Supplementary Positive 

Smith  2016 USA RCT 811 6-7 RTI - Enhanced Core 

Reading Instruction 

Multi-tier - 

1,2 

High Long In classroom 

and unclear 

Class teachers and 

specially recruited 

and trained 

Instead of Positive 

Torgesen 2010 USA RCT 112 6-7 RI - Read Write and 

Type* 

Tier 2  High Long Out of the 

classroom 

Specially recruited 

and trained 

Supplementary 

and instead of 

Positive 

Van der 

Kooy-

Hofland 

2012 Netherlands RCT 110 5 RI - Living Letters* Tier 3 Low Medium In and out of 

the classroom 

Specially recruited 

and trained 

Supplementary Positive 

Vaughn  2006a USA RCT 171 6-7 RI - modified 

Proactive Reading 

Tier 2  High Long Unspecified Specially recruited 

and trained 

Supplementary Positive 

Vaughn 2006b USA RCT 64 6 RI - modified 

Proactive Reading 

Tier 2  High Long Unspecified Specially recruited 

and trained 

Supplementary Positive 

Vaughn 2006c USA RCT 41 6-7 RI - modified 

Proactive Reading 

Tier 2  High Long Unspecified Specially recruited 

and trained 

Supplementary Positive 

Vernon-

Feagans 

2010 USA RCT 200 5-7 RI - Targeted Reading 

Intervention 

Tier 2  High Short In the 

classroom 

Class teachers Supplementary Positive 

Vernon-

Feagans 

2012 USA RCT 276 5-7 RI - Targeted Reading 

Intervention 

Tier 2  High Short In the 

classroom 

Class teachers Supplementary Positive 

Vernon-

Feagans 

2013 USA RCT 631 5-7 RI - Targeted Reading 

Intervention 

Tier 2  High Long In the 

classroom 

Class teachers Supplementary Positive 
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Studies Year  Country  Design Sample 
size 

Age in 
years 

Intervention 
type/focus 

Targeted 
tier 

Intensity Duration  Delivery 
location 

Delivered by Supplementary/ 
instead of 

Gains 

Burton-
Archie 

2014 USA Quasi 252 7-8 RI - Leveled Literacy 
Intervention 

Tier 3 High Medium Out of the 
classroom 

Specially 
recruited and 
trained 

Supplementary  Negative  

Lucas 2004 UK RCT 126 7-8 RI - modified Reading 
Recovery 

Multi-tier 
- 2,3 

High Medium Out of the 
classroom 

School staff Supplementary  Null  

Ming 2007 USA Quasi 34 6-7 RI - combining sight 
word and spelling 
with timed repeated 
readings 

Tier 2 High Short In the 
classroom 

Doctoral 
researcher  

Instead of Positive  

Mitchell 2010 USA Quasi 20 7-8 RI - Dr Cupp's 
Readers 

Tier 2 Unspecified Short Unspecified Unspecified Unspecified Null  

Rehmann 2005 USA Quasi 66 5-7 RI - Earobics Step 1* Tier 3  Medium Short Out of the 
classroom 

School staff Instead of Null  

Samuelson 2010 USA Quasi 40 6-8 RI - progress 
monitoring 

Multi-tier 
- 2,3 

High Medium Unspecified School staff Supplementary  Null  

Wille  1993 USA Quasi 10 6-7 RI - Project Read Tier 2 High Short Out of the 
classroom 

Doctoral 
researcher  

Supplementary  Null  

Table 2 - Doctoral dissertations 

 


