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Case Study 1: An Evidence-Based Practice Review Report

Theme: School Based Interventions for Learning

How effective is Response to Intervention framework in improving literacy ability of
pre-school children?

Summary

Response to Intervention framework has its roots in the United States of America. At

the time of inception, there was a gap between evidence-based practice and

education for children with specific learning disabilities. The framework is systematic

and tiered (three tiers in total), similar to the medical model of triaging. The

information obtained from the framework helps determine if a child has responded to

intervention or requires a higher level of support. It has been implemented across

age ranges to develop literacy and numeracy skills. This review evaluated the

available research on literacy skills of preschool aged children using this framework.

The results showed some promising but mixed evidence for the use of Response to

Intervention framework due to issues discussed in the review. Future research into

this area must be able to compare the effectiveness of different levels of intervention

on proximal and distal outcome measures of literacy skills using different intervention

periods before the review question can truly be addressed.
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Introduction

The importance of acquiring and developing literacy skills is undeniable as lower

levels of literacy have been associated with poorer health outcomes and difficulty

with meeting the demands required by jobs in the current economy (Comings,

Reder, & Sum, 2001; Parker, Baker, Williams & Nurss, 1995; Gazmararian et al.,

1999). Low literacy and numeracy skills in adults have also been associated with

lower income (Morrisroe, 2014). According to Morrisroe (2014), individuals with low

literacy skills were shown to earn 16% less than individuals with functional literacy

skills and surprisingly, this gap could be greater in the United Kingdom (UK) than in

other countries. From a societal viewpoint, the association between low literacy skills

and likelihood of offending can be demonstrated by the following statistic: ‘48% of

offenders in custody have a reading age at or below the expected level of an 11-year

old’ (Morrisroe, 2014, p. 7).

The UK government describes Level 1 (GCSEs D to G) literacy skill as the minimum

level for an individual to be fully functional within the current societal and economical

context (Centre for Longitudinal Studies, 2014). With that in mind, building literacy

skills at an early stage is crucial for improved outcomes. Thus, the Early Years

Foundation Stage aims to develop basic literacy skills that can be developed further

throughout formal schooling years for children to, at the very least, meet the

minimum threshold to function within the society upon entering post-16 work or

education. According to the Department for Education (2014), this requires children

to begin developing their phonemic awareness through reading and writing. Although

evidence has shown the importance of the home learning environment alongside the

school’s environment in developing children’s literacy skills, this review focuses on

the effectiveness of a school-based intervention (Taggart et al., 2004).
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One of the overarching principles set out by the Department for Education (2014) in

relation to the Early Years Foundation Stage is the idea that ‘children develop and

learn in different ways and at different rates’ (p. 6). This is a principle that also

underlies Response to Intervention framework, which is the school-based

intervention in question.

The development of Response to Intervention framework began in the United States

of America (USA) and was based upon three broad areas of education and

psychology: evidence-based practice, education for children with specific learning

disabilities and proponents of the No Child Left Behind Act (2001). The idea behind

evidence-based practice ensured that classroom practices and instructions were

carried out based on sound evidence with data to monitor progress (for children and

teachers). At the same time, education for children with specific learning disabilities

was based on a discrepancy model of providing support for children with learning

difficulties only if a certain threshold of difficulty was exceeded. This resulted in

children with learning difficulties ‘waiting-to-fail’ (Brown-Chidsey & Steege, 2010, p.2)

before qualifying for additional support. Proponents of the No Child Left Behind Act

(2001) became concerned with the minimal progress made by children throughout

their formal schooling year, especially children receiving special education services

(VanDerHeyden & Burns, 2010). These three broad areas in education and

psychology pushed towards the development of Response to Intervention framework

that was much needed at the time and continues to be relevant now.

Thus, Response to Intervention framework can be viewed as a systematic

framework using data collected to determine if a child has responded to a given

intervention or instruction and deciding if he/she requires further support. It draws
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many similarities to the medical model of triaging and Figure 1 below illustrates it

clearly (Johnson & Street, 2013).

Figure 1

Response to Intervention framework adapted from Sugai and Horner (2008)

With reference to Figure 1, Response to Intervention framework was designed to

meet the needs of all students regardless of ability levels or difficulties. At tier 1 or

whole class level, the majority of children (80% - 90%) who receive general

classroom instructions are able to learn and progress accordingly. Within this
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framework, data collected to monitor children’s progress can assist schools in

identifying children who require further support in the form of tier 2 or small group

intervention. At this level of support, 5% to 10% of children are able to progress in

their learning. However, there may be a small proportion of children (1% - 5%) that

require tier 3 or individual intervention to assist in their learning. According to this

framework, the outcomes at which children are expected to achieve can be defined

by the school and the children themselves. This makes it a flexible and adaptive

framework.

Duffy (2007) stated that there are two commonly used strands of the framework

within schools. These are ‘standard treatment’ and ‘problem-solving protocol’.

‘Standard treatment’ of the framework follows a 4-step approach (‘assess; identify

problems; intervene; assess’ from Duffy, 2007, p. 5). The ‘problem-solving protocol’

is highly similar to the ‘standard treatment’ and only differs in the amount of time

spent on analysing the problem through problem identification and problem definition

(Brown-Chidsey & Steege, 2010). Within Educational Psychology practice, these

strands of Response to Intervention framework resonates with the guidelines

(assess-plan-do-review cycle) set out in the Code of Practice (Department for

Education, 2015).

The movement up the pyramid, according to Fuchs and Fuchs (2006), occurs

through five ways (increasing the amount of teacher-led and explicit instruction;

increasing frequency of intervention; increasing duration of intervention; decreasing

group size; utilising the skills of more experienced ‘interventionist’). Although

research has shown evidence in support of increasing frequency of teaching

sessions (Smith & Rothkopf, 1984), increasing duration of teaching sessions may not

be entirely necessary as seen in the model for Precision Teaching (Johnson &



Doctorate in Educational and Child Psychology Izzah Bistamam

5

Street, 2013). Nonetheless, VanDerHeyden and Burns (2010) highlighted that costs

associated with intervention implementation increases when moving up the pyramid.

This can be attributed to increasing frequency of intervention and increasing

precision for data collection and progress monitoring.

Response to Intervention framework has been implemented in primary school aged

children (Simmons, Coyne, Kwok, McDonagh, Harn & Kame’enui, 2008) to improve

literacy skills and in secondary school aged children (Duffy, 2007) to improve literacy

and numeracy skills. This provides evidence for use of the framework across age

range, including children in the early years’ settings.

In 2014, a survey on the Educational Psychology Services in the UK showed that

81% of these services reported they were unable to meet with the demands placed

on their service (Truong & Ellam, 2014). With the introduction of the new Code of

Practice (Department for Education, 2015), Educational Psychologists are now

facing greater demands for their time and services as the age range for statutory

work has been extended. Therefore, a school-based intervention based on

Response to Intervention framework, provides an opportunity for Educational

Psychologists to implement systemic changes for schools to prevent escalation of

literacy difficulties in children. At the same time, this framework allows Educational

Psychologists to build schools’ capacity for intervening early using evidence-based

practice.

The current review attempts to explore literacy interventions delivered within this

framework. Therefore, studies included in this review may vary in the tiers targeted.

According to the National Literacy Trust (2014), gaps seen in literacy level at early

years continue to Key Stage 1, especially for boys and children receiving free school
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meals. Therefore, the importance of targeting literacy intervention at the early years

stage needs to be addressed, which means the current review focuses on preschool

children.

The current review aims to address the following question: How effective is

Response to Intervention framework in improving literacy ability of preschool

children?
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Critical Review of the Evidence Base

Literature search

A literature search was conducted on 31st January 2016 and repeated on 7th

February 2016. The second search was carried out to check for accuracy in the final

selection of studies included in this review. On both occasions, literature search was

carried out using electronic databases PsycINFO and Web of Science.

The search terms used are shown in Table 1. These were based on topic and

keywords. The resulting studies listed indicated the use of Response to Intervention

framework either as a general framework adapted to the participants’ needs or a

specific curriculum or programme based on the principles of Response to

Intervention framework. Furthermore, the studies listed focused on literacy ability of

children that included those of preschool age. The literature search was refined to

include only peer-reviewed journals (in PsycINFO) and articles (in Web of Science).

For both electronic databases, only studies published in English were listed.

Table 1

Search terms used in electronic databases

1 2 3 4

Response to
Intervention

Literacy Ability Preschool

RtI Read* Attainment Early years

Achievement Kindergarten

Fluency
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The literature search initially listed 100 studies based on the search terms in Table 1.

These were then screened based on the title for relevance to the current review

question. Therefore, the remaining 28 studies were subjected to abstract screening,

from which 10 studies were excluded. The remaining 18 studies were subjected to

full text screening based on the inclusion criteria in Table 2. This resulted in 6 studies

being included in the current review (see Table 3). A summary of the literature

search process can be seen in Figure 2.

For a full list of studies excluded through the full text screening based on the

inclusion criteria (see Table 2), refer to Appendix A.
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Figure 2. Flow chart of literature search carried out between 31st January 2016 and
7th February 2016

Literature search

Web of Science n = 100
PsycINFO

Abstract screening

n = 28

Title screening excluded

n = 72

Full text screening

n = 18

Abstract screening
excluded

n = 10

Studies included for
review

n = 5*

Exclusion based on
criteria in Table 2

n = 13

*One of these articles
contained two studies.
Therefore, 6 studies were
included for review.
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Table 2

Inclusion criteria with rationale

Criterion Number Inclusion Exclusion Rationale

Participants/Setting 1 Children must be attending
preschool/kindergarten/early
years setting

Children who do not attend
preschool/kindergarten/early
years setting

Response to Intervention is a school
based intervention

2 Children must be lower than
the formal school age

Children at or above the
formal school age

Early literacy skills have been
shown to influence literacy
outcomes at a later age (Duncan et
al., 2007)

Intervention/Study
details

1 The study must implement
Response to Intervention
framework only

The study does not
implement Response to
Intervention framework

The review focuses on this
framework

2 The study must use
Response to Intervention
framework tailored to the
participants’ needs

The study does not tailor the
framework based on
participants’ needs

The rationale behind this framework
is the use of targeted intervention
(Catts, Nielsen, Bridges, Liu &
Bontempo, 2015)
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Criterion Number Inclusion Exclusion Rationale

3
The study must measure
literacy skills for English
language

The study measures literacy
skills for languages besides
English

The review is done in England
where majority of the population
speaks English
(Office for National Statistics, 2011)

4 The study must collect pre-
and post- data on literacy or
reading outcomes

The study measures other
outcomes besides literacy or
reading

The review focuses on literacy

5 The study must measure
outcomes at the
preschool/kindergarten/early
years setting

The study measures
outcomes reached at a later
stage such as at Year 1 or
later

The review focuses impact of
Response to Intervention framework
on literacy skills of children within
this age group

Publication type 1 The study must be
published in a peer
reviewed journal

The study is published in
any other publications
besides a peer reviewed
journal

The research has been evaluated
by at least another individual before
publication (Weller, 2001)

2 The study must be written in
English

The study is not written in
English

The review is done in England
where majority of the population
speaks English(Office for National
Statistics, 2011)
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Table 3

Studies included in the review based on the inclusion criteria in Table 2

No. Details of study

1 VanDerHeyden, A. M., Snyder, P. A., Broussard, C. & Ramsdell, K. (2007).
Measuring response to early literacy intervention with preschoolers at risk.
Topics in Early Childhood Special Education, 27(4), 232-249

2 Gajus, J. & Barnett, D. (2010). Classwide consultation in preschools: A case
study of comprehensive supports. Psychology in the Schools 47(9), 871-886

3 Vadasy, P. F. & Sanders, E. A. (2010). Efficacy of supplemental phonics-based
instruction for low-skilled kindergarteners in the context of language minority
status and classroom phonics instruction. Journal of Educational Psychology,
102(4), 786-803

4 Kruse, L. G., Spencer, T. D., Olszewski, A. & Goldstein, H. (2015). Small
groups, big gains: Efficacy of a tier 2 phonological awareness intervention with
preschoolers with early literacy deficits. American Journal of Speech-Language
Pathology, 24(2), 189-205

5 *Lonigan, C. J. & Phillips, B. M. (2016). Response to instruction in preschool:
Results of two randomized studies with children at significant risk of reading
difficulties. Journal of Educational Psychology, 108(1), 114-129

*This article contained two studies. Therefore, 6 studies were included for review.
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Evaluation

A summary of the studies included in the review can be seen in Table 4 below.

Table 4

Summary of studies included in the review

Authors Sample Design & Delivery Relevant measures Key findings

VanDerHey
den,
Snyder,
Broussard &
Ramsdell
(2007)

Total N=35
(Urban Head
Start: N=20
Rural Public
Preschool: N=15)

Age range:4
years 5 months –
5 years 10
months

Design: Quasi-experimental, pre-
post test design (4-week baseline
data collected for Rural Public
Preschool)

Delivery: 5-week intervention
period × 10 minutes per session –
each child received 20 whole
class sessions (Tier 1) and 20
individual sessions (Tier 3)

Intervention: Head Start children
received whole class (Tier 1)
rhyming intervention and
individual (Tier 3) alliteration
intervention; public preschool
children received whole class
(Tier 1) alliteration intervention
and individual (Tier 3) rhyming
intervention

Pre-test:
 Brigance Preschool Screen
 Curriculum-based

measurements (alliteration and
rhyming probes)

Weekly probe (Week 1 to Week 5):
 Curriculum-based

measurements from Early
Childhood Research Institute for
Measuring Growth and
Development (1998/2000)
(alliteration and rhyming probes)

Whole class (Tier 1) and
individual (Tier 3) intervention for
alliteration resulted in
improvements for the lower ability
children only
(Tier 1: Mweek 1=0.5 sounds
correct in 2 minutes; Mweek 5=8.5
sounds correct in 2 minutes)
(Tier 3: Mweek 1=2.2 sounds
correct in 2 minutes; Mweek 5=8.0
sounds correct in 2 minutes)

Whole class (Tier 1) intervention
for rhyming resulted in
improvements for the lower ability
children only (Mweek 1=2.3 sounds
correct in 2 minutes; Mweek 5=7.0
sounds correct in 2 minutes)
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Authors Sample Design & Delivery Relevant measures Key findings

Gajus &
Barnett
(2010)

N=24
(12 students each
in morning and
afternoon
classes)

Age range:3
years old – 5
years old

Design: Quasi-experimental, A-
B-B’ design

Delivery: 4-month intervention
period × 15-minute circle time
sessions and x-minute centre
time sessions (daily circle and
centre time – no information
provided on length of centre time
sessions)

Intervention: All children
received whole class (Tier 1)
intervention

Baseline (3 data collection points
within a month):
 Dynamic Indicators of Basic

Early Literacy Skills (DIBELS) –
letter-naming fluency probe
(LNF)

Twice-monthly probe (Month 1 to
Month 5):
 Dynamic Indicators of Basic

Early Literacy Skills (DIBELS) –
letter-naming fluency probe
(LNF)

Whole class (Tier 1 ) intervention
for letter-naming fluency
improved outcomes (Mbaseline

1=1.38 correct letters per minute;
Mmonth 4=11.27 correct letters per
minute

Vadasy &
Sanders
(2010)

N=148
(67 children in
treatment group;
81 children in
comparison
group)

Design: Experimental

Delivery: 18-week intervention
period × 30 minute sessions (20
minutes on phonics and 10
minutes on scaffolding oral
reading practice)

Screening:
 Phonological awareness

Subtest from Comprehensive
Test of Phonological Processing
– Sound Matching

Children in treatment group
performed better (statistically
significant difference) than
children in comparison group in
alphabetic knowledge, word
reading, spelling, comprehension
and passage reading fluency (i.e.
all outcome measures except
phonological awareness)
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Authors Sample Design & Delivery Relevant measures Key findings

Age range:
Kindergarten age

Intervention: Treatment group
received individual (Tier 3)
intervention for phonics;
comparison group received whole
class literacy instruction as usual

Pre-test:
 Receptive vocabulary

Peabody Picture Vocabulary
Test IIIA

 Alphabetic knowledge
 Phonological awareness

Subtests from Comprehensive
Test of Phonological Processing
– Blending Words; Elision

 Word reading
Subtests from Woodcock
Reading Mastery Test-Revised –
Word Attack; Word Identification

 Spelling
Wide Range Achievement Test-
Revised

Post-test:
 Alphabetic knowledge

 Phonological awareness
Subtests from Comprehensive
Test of Phonological Processing
– Blending Words; Elision;
Sound Matching
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Authors Sample Design & Delivery Relevant measures Key findings

 Word reading &
comprehension
Subtests from Woodcock
Reading Mastery Test-Revised –
Word Attack; Word Identification;
Passage Comprehension

 Spelling
Wide Range Achievement Test-
Revised

 Passage reading fluency

Kruse,
Spencer,
Olszewski &
Goldstein
(2015)

N=7

Age range: 4
years old – 4
years 11 months

Design: Single-subject study
(multiple-baseline design)
Delivery: 10- to 15-week
intervention period × 10 minutes
per session

Intervention: Small group (Tier
2) literacy intervention on
phonological awareness and
alphabet knowledge

Screening:
 The Clinical Evaluation of

Language Fundamentals-2 –
Sentence Structure; Word
Structure; Expressive
Vocabulary

 Test of Preschool Early Literacy
– Print Knowledge; Phonological
Awareness

 Individual Growth and
Development Indicators –
Rhyming; Sound ID

 First Sound Fluency
 Word Parts Fluency

Overall, the children showed
improvements in one of the
proximal outcome measure (First
Sound Fluency) whereas mixed
evidence was seen in the other
proximal outcome measure
(Word Parts Fluency) from
baseline to maintenance period
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Authors Sample Design & Delivery Relevant measures Key findings

Pre-test:
 Test of Preschool Early Literacy

– Print Knowledge; Phonological
Awareness

 Individual Growth and
Development Indicators –
Rhyming; Sound ID

 First Sound Fluency
 Word Parts Fluency

Post-test:
 Test of Preschool Early Literacy

– Print Knowledge; Phonological
Awareness

 Individual Growth and
Development Indicators –
Rhyming; Sound ID

 First Sound Fluency
 Word Parts Fluency

Maintenance:
 First Sound Fluency
 Word Parts Fluency

At immediate post-test stage, the
children showed statistically
significant improvements in the
following
(proximal outcomes)
 First Sound Fluency
 Word Parts Fluency
(distal outcomes)
 Individual Growth and

Development Indicators –
Rhyming

 Test of Preschool Early
Literacy – Print Knowledge
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Authors Sample Design & Delivery Relevant measures Key findings

*Lonigan &
Phillips
(2016) –
study 1

N=165

N=93 for
intervention
group
30 children in
code-focused
group; 9 children
in language-
focused group;
54 children in
both groups

N=72 in control
group
43 children in
control group for
code-focused
group and 29
children in control
group for
language-focused
group

Age range: 4
years 3 months –
5 years 5 months

Design: Quasi-experimental

Delivery: 11-week intervention
period × 80-160 minute sessions
per week (depending on
intervention received)

Intervention: Small group (Tier
2) intervention for code-focused
(phonological awareness or print
knowledge) or language focused
(oral language) group (depending
on need); control group received
whole class (Tier 1) instruction

Screening:
 Preschool Comprehensive Test

of Phonological and Print
Processing – Receptive
Vocabulary; Definitional
Vocabulary; Elision; Blending;
Print

 Clinical Evaluation of Language
Fundamentals-Preschool –
Receptive; Expressive

 Test of Early Reading Ability-3rd

edition

Pre-test:
 Preschool Comprehensive Test

of Phonological and Print
Processing – Receptive
Vocabulary; Definitional
Vocabulary; Elision; Blending;
Print

 Clinical Evaluation of Language
Fundamentals-Preschool –
Receptive; Expressive

 Test of Early Reading Ability-3rd

edition

The results were mixed indicating
that children assigned to code-
focused (phonological awareness
or print knowledge) or language-
focused group or both did not
perform better (in terms of
statistical significance) compared
to the control group
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Authors Sample Design & Delivery Relevant measures Key findings

Post-test:
 Preschool Comprehensive Test

of Phonological and Print
Processing – Receptive
Vocabulary; Definitional
Vocabulary; Elision; Blending;
Print

 Clinical Evaluation of Language
Fundamentals-Preschool –
Receptive; Expressive

 Code and Language Intervention
Posttest – Vocabulary;
Language; Letter Names; Letter
Sounds

 Test of Early Reading Ability-3rd

edition

*Lonigan &
Phillips
(2016) –
study 2

N=325
N=184
42 children in
code-focused
group; 23
children in
language-focused
group; 119

Design: Quasi-experimental

Delivery: 11-week intervention
period × 60-160 minute sessions
per week (depending on
intervention received)

Screening:
Preschool Comprehensive Test
of Phonological and Print
Processing – Receptive
Vocabulary; Definitional
Vocabulary; Elision; Blending;
Print

Children in the language-focused
group performed significantly
better than the control group on
certain measures (Preschool
Comprehensive Test of
Phonological and Print
Processing – Receptive
Vocabulary; Code and Language
Intervention Posttest-2)
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Authors Sample Design & Delivery Relevant measures Key findings

children in both
groups

N=141 in control
group
75 children in
control group for
code-focused
group and 66
children in control
group for
language-focused
group

Age range: 4
years 4 months –
5 years 4 months

Intervention: Small group (Tier
2) intervention for code-focused
(phonological awareness or print
knowledge) or language focused
(oral language) group (depending
on need); control group received
whole class (Tier 1) instruction

Differs from Study 1:
 Content for all three

interventions were narrowed
 Group size reduced from six

to four children
Increased monitoring
assessments for phonological
awareness intervention

 Clinical Evaluation of Language
Fundamentals-Preschool –
Receptive; Expressive

 Test of Early Reading Ability-3rd

edition

Pre-test:
 Preschool Comprehensive Test

of Phonological and Print
Processing – Receptive
Vocabulary; Definitional
Vocabulary; Elision; Blending;
Print

 Clinical Evaluation of Language
Fundamentals-Preschool –
Receptive; Expressive

 Test of Early Reading Ability-3rd

edition

Performance of children in the
language-focused group was
significantly predicted by group
size

Children in the code-focused
group performed significantly
better than the control group on
certain measures (Preschool
Comprehensive Test of
Phonological and Print
Processing – Elision, Print; Code
and Language Intervention
Posttest-2 – Targeted Letter
Names, Targeted Letter Sounds)
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Authors Sample Design & Delivery Relevant measures Key findings

Post-test:
 Preschool Comprehensive Test

of Phonological and Print
Processing – Receptive
Vocabulary; Definitional
Vocabulary; Elision; Blending;
Print

 Clinical Evaluation of Language
Fundamentals-Preschool –
Receptive; Expressive

 Code and Language Intervention
Posttest-2 – Vocabulary;
Language; Letter Names; Letter
Sounds; Targeted Letter Names;
Targeted Letter Sounds

 Test of Early Reading Ability-3rd

edition
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The studies listed in Table 4 above were appraised for quality and relevance using

the Weight of Evidence (WoE) framework set out by Gough (2007). This framework

was chosen as it allowed the reviewer to make judgements on whether each study

addressed the review question and if so, to what extent. The WoE framework is

comprised of four parts: WoE A for appraisal on methodological quality; WoE B for

appraisal on methodological relevance; WoE C for appraisal on the topic relevance

to the review question; WoE D for an overall weight assigned to each study (based

on averages of WoE A, WoE B and WoE C). Further details on criteria and rationale

used by the reviewer for WoE A, WoE B, WoE C and WoE D are attached in

Appendices C and D.

WoE A for methodological quality was rated using protocols either by Horner, Carr,

Halle, McGee, Odom and Wolery (2005) or Gersten, Fuchs, Compton, Coyne,

Greenwood and Innocenti (2005). The decision to use either of the above protocol

was dependent upon the study design. The protocol by Horner et al. (2005) was

intended for the evaluation of evidence-based practice in single-subject research

whereas the protocol by Gersten et al. (2005) was intended for the evaluation of

evidence-based practice in group experimental and quasi-experimental research.

Full coding protocols are attached in Appendix B.

Table 5 below provides a summary of the weights given to each study based on the

WoE framework.
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Table 5

Summary of the weights assigned to each study based on WoE framework

Authors WoE A
Methodological

quality

WoE B
Methodological

relevance

WoE C
Topic

relevance

WoE D
Overall

weight of
evidence

VanDerHeyden,
Snyder,

Broussard &
Ramsdell

(2007)

Medium
(2)

High
(3)

High
(3)

High
(2.7)

Gajus & Barnett
(2010)

Low
(0.5)

Low
(1)

Medium (1.5) Low
(1)

Vadasy &
Sanders (2010)

High
(3)

Medium
(2)

Medium
(2)

Medium
(2.3)

Kruse,
Spencer,

Olszewski &
Goldstein

(2015)

High
(2.7)

High
(3)

Medium
(2)

High
(2.6)

*Lonigan &
Phillips (2016)

– study 1

Medium
(2)

High
(3)

High
(3)

High
(2.7)

*Lonigan &
Phillips (2016)

– study 2

Medium
(2)

High
(3)

High
(3)

High
(2.7)
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Comparison of selected studies

Participants

All studies sampled participants from the USA. The number of participants in the

studies included in this review ranged from 7 to 325 participants. These studies

reported the age range of participants as 3 years old to 5 years 5 months old.

However, Vadasy and Sanders (2010) did not report the age range of their

participants although the authors made it clear the participants were kindergarteners

at public schools in USA. This can be assumed to include 5 to 6 year olds (Fulbright

Commission, n.d.).

Two studies reported similar numbers of male and female participants

(VanDerHeyden et al., 2007; Vadasy & Sanders, 2010) whereas one study reported

a majority of female participants (Kruse et al, 2015). However, the remaining three

studies did not report participants’ demographics (Gajus & Barnett, 2010) or reported

demographics for participants in the intervention groups only (Lonigan & Phillips –

studies 1 & 2, 2016). Lonigan and Phillips (2016) (study 1) had 62.4% male

participants in their intervention group whereas Lonigan and Phillips (2016) (study 2)

had 59.2% male participants in their intervention group.

All studies reported a mixed ethnic background of participants (e.g. Caucasian;

African American; Hispanic), inclusion of participants with English as an additional

language and/or receiving special education services.

These studies conducted interventions at Title 1 or Head Start settings (indicator of

low socioeconomic status) with the exception of VanDerHeyden et al. (2007), which

also included participants from a rural preschool. Settings with Title 1 designation

indicate receipt of financial support to meet the needs of the community where there
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is a high number of low-income families (US Department of Education, 2015). An

income eligibility criteria is set for entry to Head Start setting as it is designed to

support children from low-income families (Head Start, 2015). Therefore, 97.9% of

total participants were from low-income families.

It is important to note that a combination of these factors (low socio-economic status;

English as an additional language; in receipt of special education services) have

been shown to increase the risk of poorer cognitive outcomes, which includes

literacy ability (Taggart et al., 2004).

Design

One study used a single-subject design (Kruse et al., 2015) whereas other studies

used pre-test post-test design with (Vadasy & Sanders, 2010; Lonigan & Phillips –

studies 1 & 2, 2016) or without (VanDerHeyden et al., 2007; Gajus & Barnett, 2010)

control/comparison groups. The differences in design were reflected in WoE B

criteria and ratings were given by the reviewer.

Studies without an active control or comparison group were subject to threats of

internal validity as the change in participants’ outcome measures could not be

confidently attributed to Response to Intervention framework (Barker, Pistrang &

Elliot, 1994). Kruse et al. (2015) attempted to minimise this threat by collecting

multiple baseline data. VanDerHeyden et al. (2007) also attempted to minimise this

threat by counterbalancing the types of intervention (alliteration v rhyming) across

tiers (whole class v individual). However, Gajus and Barnett’s (2010) attempt at

minimising threats to internal validity by collecting multiple baseline data were

reflected in a ‘low’ WoE B rating.
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Although the studies had a range of intervention period (from 5 weeks to 4 months),

the reviewer differentiated these studies based on frequency of intervention

sessions, as reflected in WoE C criteria and ratings. This decision was made based

on evidence that frequency of teaching sessions had better impact on literacy

outcomes (Formby, 2014).

Intervention

The studies included in this review implemented interventions based on Response to

Intervention framework only. However, the studies also differed based on the

intervention tiers implemented, which were clearly stated by the authors. This

variation was reflected in WoE C criteria and rating to determine if the study

implemented a whole-class (tier 1) and a more individualised approach (through

small group/tier 2 or individual/tier 3 intervention) or if only one tier of intervention

was implemented.

As the framework is designed to be dynamic, authors had to design interventions to

meet the needs of their participants. Therefore, it was important that a scripted and

structured intervention was implemented to ensure consistency across and within

interventionists. This was addressed partly in WoE A and WoE C.

The fidelity of implementation described by Gajus and Barnett (2010) was high

based on their monitoring but little description was provided on how the intervention

was implemented. This reduced the WoE A and WoE C rating for their study.

Although two studies (Lonigan & Phillips – studies 1 & 2, 2016) did not provide a

clear description of the whole class/Tier 1 instruction, their Tier 2 intervention was

clearly described and highly structured with high fidelity ratings and inter-rater

reliability. This gave the studies better ratings for WoE A and WoE C.
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Measures

All studies except one (Gajus & Barnett, 2010) used multiple measures to evaluate

improvements in literacy ability. However, it should be noted that Gajus & Barnett

(2010) measured outcomes in other areas (e.g. impact of intervention on teachers’

intentional instruction) that were not relevant to this review. The number of outcome

measures used impacted upon WoE A rating.

VanDerHeyden et al. (2007) used curriculum-based measures and reported these

measures as having a medium to high concurrent correlation with Peabody Picture

Vocabulary Test, which is a standardised test, and with Dynamic Indicators of Basic

Early Literacy Skills, which is a criterion-referenced measure that has evidence for

use as a predictor of a child’s later reading ability (Kaminski, Cummings, Powell-

Smith & Good, 2008).

Other studies used Dynamic Indicators of Basic Early Literacy Skills (Gajus &

Barnett, 2010) or a combination of measures that included standardised tests

(Vadasy & Sanders, 2010; Kruse et al., 2015; Lonigan & Phillips – studies 1 & 2,

2016).

Findings

The reviewer extracted effect sizes from the studies or calculated Standard Mean

Difference using the available data when no effect sizes on pre and post intervention

change were provided (see Appendix F). Table 6 below shows a comparison of

effect size indicators (as detailed in Appendix E) and WoE D ratings.
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Table 6

Comparison of effect size indicators and WoE D ratings

Authors Outcome measure Effect size indicator WoE D rating

VanDerHeyden,
Snyder,

Broussard &
Ramsdell (2007)

Alliteration probe Overall: Very large effect High

Head Start group (Tier 3/individual intervention): Very large
effect

Public preschool group (Tier 1/whole class intervention):
Very large effect

Rhyming probe Overall: Very large effect

Head Start group (Tier 1/whole class intervention): Very
large effect

Public preschool group (Tier 3/individual intervention): Very
large effect
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Authors Outcome measure Effect size indicator WoE D rating

Gajus & Barnett
(2010)

Dynamic Indicators of Basic
Early Literacy Skills (DIBELS)
– letter-naming fluency probe

(LNF)

Morning class: Very large effect Low

Afternoon class: Very large effect

Vadasy &
Sanders (2010)

Alphabetic knowledge Language minority group: Large effect Medium

Non-language minority group: Large effect

Phonological awareness Language minority group: Small effect

Non-language minority group: Small effect

Word reading Language minority group: Large effect
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Authors Outcome measure Effect size indicator WoE D rating

Non-language minority group: Large effect

Spelling Language minority group: Large effect

Non-language minority group: Very large effect

Kruse, Spencer,
Olszewski &

Goldstein
(2015)

First Sound Fluency Large effect High

Word Parts Fluency Medium effect

*Lonigan &
Phillips (2016) –

study 1

Language-focused
intervention:

Preschool Comprehensive
Test of Phonological and

Print Processing – Receptive
Vocabulary

Small effect (negative) High
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Authors Outcome measure Effect size indicator WoE D rating

Language-focused
intervention:

Preschool Comprehensive
Test of Phonological and

Print Processing –Definitional
Vocabulary

Small effect (negative)

Language-focused
intervention:

Clinical Evaluation of
Language Fundamentals-

Preschool – Receptive

Large effect

Language-focused
intervention:

Clinical Evaluation of
Language Fundamentals-

Preschool –Expressive

Large effect
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Authors Outcome measure Effect size indicator WoE D rating

Code-focused intervention:

Preschool Comprehensive
Test of Phonological and
Print Processing –Elision

Medium effect

Code-focused intervention:

Preschool Comprehensive
Test of Phonological and

Print Processing – Blending

Medium effect (negative)

Code-focused intervention:

Preschool Comprehensive
Test of Phonological and
Print Processing –Print

Small effect

Code-focused intervention:

Test of Early Reading Ability-
3rd edition

Small effect (negative)
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Authors Outcome measure Effect size indicator WoE D rating

*Lonigan &
Phillips (2016) –

study 2

Language-focused
intervention:

Preschool Comprehensive
Test of Phonological and

Print Processing – Receptive
Vocabulary

Small effect High

Language-focused
intervention:

Preschool Comprehensive
Test of Phonological and

Print Processing –Definitional
Vocabulary

Very small effect (negative)

Language-focused
intervention:

Clinical Evaluation of
Language Fundamentals-

Preschool – Receptive

Small effect
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Authors Outcome measure Effect size indicator WoE D rating

Language-focused
intervention:

Clinical Evaluation of
Language Fundamentals-
Preschool – Expressive

Very small effect (negative)

Code-focused intervention:

Preschool Comprehensive
Test of Phonological and
Print Processing –Elision

Large effect

Code-focused intervention:

Preschool Comprehensive
Test of Phonological and

Print Processing –Blending

Small effect

Code-focused intervention:

Preschool Comprehensive
Test of Phonological and
Print Processing –Print

Small effect
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Authors Outcome measure Effect size indicator WoE D rating

Code-focused intervention:

Test of Early Reading Ability-
3rd edition

Small effect (negative)
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Three studies did not provide statistical analyses for change in pre and post

intervention outcome measures (Gajus & Barnett, 2010; Lonigan & Phillips (2016) –

studies 1 & 2). Although large effect sizes were calculated from Gajus and Barnett’s

(2010) data, this was not supported by the ‘low’ WoE D rating obtained. Lonigan &

Phillips’ (2016) (study 1) received a mix of effect sizes with a ‘high’ WoE D rating.

The negative effect sizes obtained were either very small and thus can be

considered negligible or medium, which showed that the control group improved

more than the treatment group (code-focused intervention) on a given outcome

measure. As the authors (Lonigan & Phillips (2016) – study 1) assigned participants

to type of treatment based on need, it is possible that the results were confounded.

Therefore, the authors refined the intervention further (Lonigan & Phillips (2016) –

study 2). The resulting effect sizes were generally small with the exception of code-

focused intervention outcome on Preschool Comprehensive Test of Phonological

and Print Processing –Elision, which showed a large effect size. Lonigan & Phillips

(2016) (study 2) received a ‘high’ WoE D rating due to high WoE B or methodological

relevance and WoE C or topic relevance ratings. This needs to be considered in

comparison with the small effect sizes obtained.

VanDerHeyden et al. (2007) showed promising results for Response to Intervention

framework. The Head Start group received individual/tier 3 intervention whereas the

public preschool group received whole class/tier 1 intervention for alliteration. The

opposite occurred for rhyming intervention. The authors demonstrated statistically

significant difference (p=.0001) on both outcome measures. For both interventions,

the individual/tier 3 intervention group outperformed the whole class/tier 1

intervention group. This can be further supported by a ‘high’ WoE D rating.
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Vadasy and Sanders (2010) showed similarly strong results. The authors

demonstrated a statistically significant main effect of treatment (p<.001) only for

alphabetic knowledge, word reading and spelling. The reviewer obtained large or

very large effect sizes in language minority and non-language minority groups on

those three outcome measures. Phonological awareness resulted in a small effect

size and no statistically significant main effect of treatment. This can be partly

supported by a ‘medium’ WoE D rating.
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Conclusion and Recommendations

The studies presented above aimed to demonstrate the effectiveness of Response

to Intervention framework in improving literacy skills of preschool children. However,

due to the nature of the framework being divided into three tiers, it was challenging

to make suitable comparisons as the authors focused on different levels of support

based on perceived needs of the children in their sample. Furthermore, as

intervention was allocated based on need, it was difficult to determine if

improvements in literacy skills were solely due to effects of intervention

implementation. This could have been addressed by some of the studies through

more rigorous methodological quality (e.g. presence of control or comparison group;

use of proximal and distal outcome measures).

It must be noted that studies with effect size indicators that tallied with the WoE D

rating were those that compared the outcomes of different levels of intervention on

literacy skills. This is an area that appears to provide promising evidence to support

the theoretically sensible Response to Intervention framework.

As the studies sampled participants from low socio-economic status (based on

attendance at Title 1 preschools or Head Start settings), this review may be useful to

early years settings in the UK. According to the Office for Standards in Education,

Children’s Services and Skills (2015), at least 80% of early years settings (including

home-based ones) have received ‘good’ or ‘outstanding’ status. However, within the

Early Years Foundation Stage, there exists a 19% point gap in literacy between

children receiving free school meals and children not receiving free school meals.

Although this difference reduces to a 12% point gap when children enter Key Stage
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1, it highlights the relevance of this review to improving literacy skills of preschool

children from low socio-economic status.

A study included in the review that implemented a tier 1 or whole class intervention

only failed to convince the reviewer that the large effect sizes obtained were of

relevance as it had some methodological issues, and therefore a ‘low’ WoE D rating.

Therefore, future research into using the framework must ensure good

methodological quality and design. This is especially important when considering

that Response to Intervention is essentially a framework with flexibility for

intervention design and implementation. Without ensuring consistency in intervention

implementation across interventionists, it would be challenging to support or refute

the effectiveness of this framework as a whole.

The understanding gained from Sugai and Horner’s (2008) pyramid is that a method

of screening children requiring further support could be of use when considering who

would benefit from tiers 2 (small group) or 3 (individual) of the framework. When

using a universal screening, this assumes that schools are efficient and skilled at

identifying children whose scores lie near the cut-off point. As Jenkins, Hudson and

Johnson (2007) demonstrated, this group of children are most affected by the errors

made for screening decisions. Therefore, it would be useful to consider a threshold

model highlighted by VanDerHeyden (2013) to reduce risks associated with errors in

screening. In this model, VanDerHeyden (2013) suggested effective screening and

assessments be used on children that schools cannot be certain would either benefit

or not benefit from an intervention. This creates a responsibility on schools to justify

the need for screening or assessments. Thus, it is possible that those given further

support would be those that actually require it and would benefit from it.
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In conclusion, this review provided some promising but mixed evidence for the use of

Response to Intervention framework due to the issues discussed in this section.

Future research into this area must be able to compare the effectiveness of different

levels of intervention on proximal and distal outcome measures of literacy skills using

different intervention periods before the review question can truly be addressed.
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Appendix A

Table of excluded studies with rationale based on inclusion criteria in Table 2

No. Details of study Rationale

1 Al Otaiba, S., Connor, C. M., Folsom, J. S.,
Greulich, L., Meadows, J. & Li, Z. (2011).
Assessment data-informed guidance to
individualize kindergarten reading instruction:
Findings from a cluster-randomized control
field trial. The Elementary School Journal,
111(4), 535-560

 Did not meet inclusion criteria
‘Intervention/Study details’ (1,
4 & 5)

 Study measured effects of
ongoing professional
development on Response to
Intervention framework for
children’s reading

2 Simmons, D. C., Kim, M., Kwok, O. M.,
Coyne, M. D., Simmons, L. E., Oslund, E.,
Fogarty, M., Hagan-Burke, S., Little, M. E. &
Rawlinson, D. (2015). Examining the Effects
of Linking Student Performance and
Progression in a Tier 2 Kindergarten Reading
Intervention. Journal of Learning Disabilities,
48(3), 255-270

 Did not meet inclusion criteria
‘Intervention/Study details’ (1
& 2)

 Study used a specific
programme (Early Reading
Intervention) based on
principles of Response to
Intervention framework

3 Yurick, A., Cartledge, G., Kourea, L. & Keyes,
S. (2010). Reducing reading failure for
kindergarten urban students: A study of early
literacy instruction, treatment quality, and
treatment duration. Remedial and Special
Education, 33(2), 89-102

 Did not meet inclusion criteria
‘Intervention/Study details’ (1
& 2)

 Study used a specific
programme (Early Reading
Intervention) based on
principles of Response to
Intervention framework

4 Anthony, J. L., Williams, J. M., Durán, L. K.,
Gillam, S. L., Liang, L., Aghara, R., Swank, P.
R., Assel, M. A. & Landry, S. H. (2011).
Spanish phonological awareness:
Dimensionality and sequence of development
during the preschool and kindergarten years.
Journal of Educational Psychology, 103(4),
857-876

 Did not meet inclusion criteria
‘Intervention/Study details’ (3)

 Study measured outcomes for
Spanish language
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No. Details of study Rationale

5 Jiménez, J. E., Rodríguez, C., Crespo, P.,
González, D., Artiles, C. & Alfonso, M. (2010).
Implementation of Response to Intervention
(RtI) Model in Spain: An example of a
collaboration between Canarian universities
and the department of education of the
Canary Islands. Psicothema, 22(4), 935-942

 Did not meet inclusion criteria
‘Participants/Setting’ (2) and
‘Intervention/Study details’ (1
& 2)

 Study included children that
were attending early years
and primary school
(participants were between 5
and 8 years old)

 Study used a specific
curriculum (Prevencion de las
Dificultades Especificas de
Aprendizaje, PREDEA)

6 Richards, C., Leafstedt, J. M. & Gerber, M. M.
(2006). Qualitative and Quantitative
Examination of Four Low-Performing
Kindergarten English Learners
Characteristics of Responsive and
Nonresponsive Students. Remedial and
Special Education, 27(4), 218-234

 Did not meet inclusion criteria
‘Intervention/Study details’ (1
& 2)

 Study used a specific
curriculum (Early Reading
Project) based on principles of
Response to Intervention
framework

7 Hamm, E. M. & Harper, K. A. (2014). The
Role of RtI in a Kindergarten Enrichment
Program. Reading & Writing Quarterly, 30(1),
32-50

 Did not meet inclusion criteria
‘Intervention/Study details’ (1
& 2)

 Study used a specific
enrichment programme
(KidSkills) based on principles
of Response to Intervention
framework

8 Little, M. E., Rawlinson, D., Simmons, D. C.,
Kim, M., Kwok, O. M., Hagan‐Burke, S.,
Simmons, L. E., Fogarty, M., Oslund, E. &
Coyne, M. D. (2012). A comparison of
responsive interventions on kindergarteners’
early reading achievement. Learning
Disabilities Research & Practice, 27(4), 189-
202

 Did not meet inclusion criteria
‘Intervention/Study details’ (1
& 2)

 Study used a specific
programme (Early Reading
Intervention) based on
principles of Response to
Intervention framework
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No. Details of study Rationale

9 Lipka, O. & Siegel, L. S. (2010). The
improvement of reading skills of L1 and ESL
children using a Response to Intervention
(RtI) MODEL. Psicothema, 22(4), 963-969

 Did not meet inclusion criteria
‘Intervention/Study details’ (5)

 Study measured outcome till
Grade 7 (longitudinal study)

10 Schuele, C. M., Justice, L. M., Cabell, S. Q.,
Knighton, K., Kingery, B. & Lee, M. W.
(2008). Field-based evaluation of two-tiered
instruction for enhancing kindergarten
phonological awareness. Early Education and
Development, 19(5), 726-752

 Did not meet inclusion criteria
‘Intervention/Study details’ (1
& 2)

 Study used a specific
curriculum and a program
(Phonemic Awareness in
Young Children: A Classroom
Curriculum; Intensive
Phonological Awareness
Program)

11 Zucker, T. A., Solari, E. J., Landry, S. H. &
Swank, P. R. (2013) Effects of a brief tiered
language intervention for prekindergartners at
risk. Early Education and Development 24(3),
366-392

 Did not meet inclusion criteria
‘Intervention/Study details’ (1)

 Study used a combination of
Response to Intervention
framework and Shared
Reading

12 Catts, H. W., Nielsen, D. C., Bridges, M. S.,
Liu, Y. S., & Bontempo, D. E. (2015). Early
identification of reading disabilities within an
RTI framework. Journal of learning
disabilities, 48(3), 281-297

 Did not meet inclusion criteria
‘Intervention/Study details’ (5)

 Study measured outcome at
the end of Grade 1
(longitudinal study)

13 Wanzek, J., Roberts, G., Al Otaiba, S. & Kent,
S. C. (2014). The relationship of print reading
in Tier 1 instruction and reading achievement
for kindergarten students at risk of reading
difficulties. Learning Disability Quarterly,
37(3), 148-160

 Did not meet inclusion criteria
‘Intervention/Study details’ (1
& 2)

 Study measured the
relationship between amount
of time spent actively reading
with reading ability
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Appendix B: Examples of coding protocol for methodological quality (WoE A)

Using the WoE framework by Gough (2007), the protocols by Horner et al. (2005)
and Gersten et al. (2005) were applied to the studies in this review based on the
research design.

----------------------------------------------------------------------------------------------------------------

Study ID Number: 1

Coding protocol: Gersten, R., Fuchs, L. S., Compton, D., Coyne, M., Greenwood,
C. & Innocenti, M. S. (2005). Quality indicators for group experimental and quasi-
experimental research in special education. Exceptional children, 71(2), 149-164

Name of Coder:

Date: 9th February 2016

Full Study Reference: VanDerHeyden, A. M., Snyder, P. A., Broussard, C. &
Ramsdell, K. (2007). Measuring response to early literacy intervention with
preschoolers at risk. Topics in Early Childhood Special Education, 27(4), 232-249

Intervention Name (description of study): Brief intervention using Response to
Intervention framework (Tier 1 & Tier 3) on phonemic awareness skills (alliteration &
rhyming)

Research design: Quasi-experimental design

Type of Publication: Journal article

Essential Quality Indicators

Describing Participants

Was sufficient information provided to determine/confirm whether the participants
demonstrated the disability(ies) or difficulties presented?
☒ Yes

☐ No

☐ N/A

☐ Unknown/Unable to Code

Were appropriate procedures used to increase the likelihood that relevant
characteristics of participants in the sample were comparable across conditions?
☒ Yes

☐ No

☐ N/A

☐ Unknown/Unable to Code
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Was sufficient information given characterizing the interventionists or teachers
provided? Did it indicate whether they were comparable across conditions?
☒ Yes

☐ No

☐ N/A

☐ Unknown/Unable to Code

Implementation of the Intervention and Description of Comparison Conditions

Was the intervention clearly described and specified?
☒ Yes

☐ No

☐ N/A

☐ Unknown/Unable to Code

Was the fidelity of implementation described and assessed?
☒ Yes

☐ No

☐ N/A

☐ Unknown/Unable to Code

Was the nature of services provided in comparison conditions described?

☐ Yes

☐ No

☒ N/A

☐ Unknown/Unable to Code

Outcome Measures

Were multiple measures used to provide an appropriate balance between measures
closely aligned with the intervention and measures of generalised performance?

☐ Yes

☒ No

☐ N/A

☐ Unknown/Unable to Code

Were outcomes for capturing the intervention’s effect measured at the appropriate
times?
☒ Yes

☐ No

☐ N/A

☐ Unknown/Unable to Code

Data Analysis

Were the data analysis techniques appropriately linked to key research questions
and hypotheses? Were they appropriately linked to the unit of analysis in the study?
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☒ Yes

☐ No

☐ N/A

☐ Unknown/Unable to Code

Did the research report include not only inferential statistics but also effect size
calculations?
☒ Yes

☐ No

☐ N/A

☐ Unknown/Unable to Code

Desirable Quality Indicators

Was data available on attrition rates among intervention samples? Was severe
overall attrition documented? If so, is attrition comparable across samples? Is overall
attrition less than 30%?

☐ Yes

☐ No

☐ N/A

☒ Unknown/Unable to Code

Did the study provide not only internal consistency reliability but also test-retest
reliability and interrater reliability (when appropriate) for outcome measures? Were
data collectors and/or scorers blind to study conditions and equally (un)familiar to
examinees across study conditions?

☐ Yes

☐ No

☒ N/A

☐ Unknown/Unable to Code

Were outcomes for capturing the intervention’s effect measured beyond an
immediate post-test?

☐ Yes

☒ No

☐ N/A

☐ Unknown/Unable to Code

Was evidence of the criterion-related validity and construct validity of the measures
provided?

☐ Yes

☒ No

☐ N/A

☐ Unknown/Unable to Code
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Did the research team assess not only surface features of fidelity implementation
(e.g. number of minutes allocated to the intervention or teacher/interventionist
following procedures specified), but also examine quality of implementation?
☒ Yes

☐ No

☐ N/A

☐ Unknown/Unable to Code

Was any documentation of the nature of instruction or series provided in comparison
conditions?

☐ Yes

☐ No

☒ N/A

☐ Unknown/Unable to Code

Did the research report include actual audio or videotape excerpts that capture the
nature of the intervention?
☒ Yes

☐ No

☐ N/A

☐ Unknown/Unable to Code

Were results presented in a clear, coherent fashion?

☐ Yes

☒ No

☐ N/A

☐ Unknown/Unable to Code

Overall Rating of Evidence: ☐ 3 ☒ 2 ☐ 1 ☐ 0
(Fulfils 2 ‘essential’ and 2 ‘desirable’ indicators)

----------------------------------------------------------------------------------------------------------------

Study ID Number: 4

Coding protocol: Horner, R. H., Carr, E. G., Halle, J., McGee, G., Odom, S. &
Wolery, M. (2005). The Use of Single-Subject Research to Identify Evidence-Based
Practice in Special Education. Exceptional Children, 71(2), 165-179

Name of Coder:

Date: 9th February 2016

Full Study Reference: Kruse, L. G., Spencer, T. D., Olszewski, A. & Goldstein, H.
(2015). Small groups, big gains: Efficacy of a tier 2 phonological awareness
intervention with preschoolers with early literacy deficits. American Journal of
Speech-Language Pathology, 24(2), 189-205
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Intervention Name (description of study): Small group (Tier 2) literacy intervention
on phonological awareness and alphabet knowledge

Research design: Single-subject

Type of Publication: Journal article

Article Reference:

Description of Participants and Setting

Participants are described with sufficient detail to allow others to select individuals
with similar characteristics; (e.g., age, gender, disability, diagnosis).

Yes

No

N/A

Unknown/Unable to Code

The process for selecting participants is described with operational precision.

Yes

No

N/A

Unknown/Unable to Code

Critical features of the physical setting are described with sufficient precision to allow
replication.

Yes

No

N/A

Unknown/Unable to Code

Overall Rating of Evidence for ‘Description of Participants and Setting’:

3 2 1 0
(Fulfils 2 out 3 criteria in this section)

Dependent Variable

Dependent variables are described with operational precision.

Yes

No

N/A

Unknown/Unable to Code
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Each dependent variable is measured with a procedure that generates a
quantifiable index.

Yes

No

N/A

Unknown/Unable to Code

Measurement of the dependent variable is valid and described with replicable
precision.

Yes

No

N/A

Unknown/Unable to Code

Dependent variables are measured repeatedly over time.

Yes

No

N/A

Unknown/Unable to Code

Data are collected on the reliability or inter-observer agreement associated with each
dependent variable, and IOA levels meet minimal standards

Yes

No

N/A

Unknown/Unable to Code

Overall Rating of Evidence for ‘Dependent Variable’: 3 2 1 0
(Fulfils 5 out 5 criteria in this section)

Independent Variable

Independent variable is described with replicable precision.

Yes

No

N/A

Unknown/Unable to Code

Independent variable is systematically manipulated and under the control of the
experimenter.

Yes

No

N/A

Unknown/Unable to Code
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Overt measurement of the fidelity of implementation for the independent variable is
highly desirable.

Yes

No

N/A

Unknown/Unable to Code

Overall Rating of Evidence for ‘Independent Variable’: 3 2 1 0
(Fulfils 2 out 2 criteria in this section)

Baseline

The majority of single-subject research studies will include a baseline phase that
provides repealed measurement of a dependent variable and establishes a pattern
of responding that can be used to predict the pattern of future performance, if
introduction or manipulation of the independent variable did not occur.

Yes

No

N/A

Unknown/Unable to Code

Baseline conditions are described with replicable precision.

Yes

No

N/A

Unknown/Unable to Code

Overall Rating of Evidence for ‘Baseline’: 3 2 1 0
(Fulfils 2 out 2 criteria in this section)

Experimental Control/Internal Validity

The design provides at least three demonstrations of experimental effect at three
different points in time.

Yes

No

N/A

Unknown/Unable to Code

The design controls for common threats to internal validity (e.g., permits elimination
of rival hypotheses).

Yes

No

N/A
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Unknown/Unable to Code

The results document a pattern that demonstrates experimental control.

Yes

No

N/A

Unknown/Unable to Code

Overall Rating of Evidence for ‘Experimental Control/Internal Validity’:

3 2 1 0
(Fulfils 3 out 3 criteria in this section)

External Validity

Experimental effects are replicated across participants, settings, or materials to
establish external validity.

Yes

No

N/A

Unknown/Unable to Code

Overall Rating of Evidence for ‘External Validity’:

3 2 1 0
(Fulfils 1 out 1 criteria in this section)

Social Validity

The dependent variable is socially important.

Yes

No

N/A

Unknown/Unable to Code

The magnitude of change in the dependent variable resulting from the intervention is
socially important.

Yes

No

N/A

Unknown/Unable to Code

Implementation of the independent variable is practical and cost effective

Yes

No

N/A
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Unknown/Unable to Code

Social validity is enhanced by implementation of the independent variable over
extended time periods, by typical intervention agents, in typical physical and social
contexts.

Yes

No

N/A

Unknown/Unable to Code

Overall Rating of Evidence for ‘Social Validity’:

3 2 1 0
(Fulfils 2 out 4 criteria in this section)

Average WoE A across the 7 judgement areas:
Sum of X / N = 19/7 = 2.7
X = individual quality rating for each judgement area
N = number of judgement areas

Overall Rating of Evidence: 3 2 1 0
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Appendix C: Weight of Evidence criteria

Weight of Evidence A (WoE A) – Methodological Quality

The WoE A appraisal for experimental and quasi-experimental designs were based
on Gersten et al. (2005) whereas the WoE A criteria for single-subject design was
based on Horner et al. (2005).

For both protocols, a ‘high’ WoE A was assigned to ratings between 2.5 and 3; a
‘medium’ WoE A was assigned to ratings between 1.5 and 2.4; a ‘low’ WoE A was
assigned to ratings between 0 and 1.4. Please note that indicators or parts thereof
coded as ‘unknown/unable to code’ were judged as not fulfilling the quality indicator.

Based on Horner et al. (2005), seven criteria or sections were used to evaluate a
study’s methodological quality as seen in Table 7 below. An average of the criteria
ratings were calculated to obtain an overall rating for a given study:

Sum of X / N = ……
X = individual quality rating for each judgement area
N = number of judgement areas

Table 7

Criteria for overall quality rating based on Horner et al. (2005) for single-subject
design

Criterion Rating of 3 (‘high’
quality):

Rating of 2
(‘medium’
quality):

Rating of 1 (‘low’
quality):

Description of
Participants and
Setting

The study must
fulfil 3 criteria out
of 3

The study must
fulfil 2 criteria out
of 3

The study must
fulfil 1 criteria out
of 3

Dependent
Variable

The study must
fulfil 5 criteria out
of 5

The study must
fulfil 3 criteria out
of 5

The study must
fulfil 1 criteria out
of 5

Independent
Variable

The study must
fulfil 3 criteria out
of 3

The study must
fulfil 2 criteria out
of 3

The study must
fulfil 1 criteria out
of 3

Baseline The study must
fulfil 2 criteria out
of 2

The study must
fulfil 1 criteria out
of 2

The study does
not fulfil any
criteria



Doctorate in Educational and Child Psychology Izzah Bistamam

62

Criterion Rating of 3 (‘high’
quality):

Rating of 2
(‘medium’
quality):

Rating of 1 (‘low’
quality):

Experimental
Control/Internal
Validity

The study must
fulfil 3 criteria out
of 3

The study must
fulfil 2 criteria out
of 3

The study must
fulfil 1 criteria out
of 3

External Validity The study must
fulfil the criteria

N/A The study does
not fulfil any
criteria

Social Validity The study must
fulfil 4 criteria out
of 4

The study must
fulfil 2 criteria out
of 4

The study does
not fulfil any
criteria

Based on Gersten et al. (2005), overall quality indicators can be rated as ‘high’
quality or ‘acceptable’ quality. The set of quality indicators used by this review
contained four ‘essential’ and eight ‘desirable’ indicators. ‘High’ quality, according to
Gersten et al. (2005), was represented by fulfilling at least three ‘essential’ and four
‘desirable’ indicators. ‘Acceptable’ quality, on the other hand, was represented by
fulfilling at least three ‘essential’ and at least one ‘desirable’ indicators. However,
Gersten et al. (2005) stated that these definitions of quality were tentative. Thus, this
review adapted Gersten et al.’s (2005) criteria for quality as seen in Table 8 below.

Table 8

Adapted criteria for overall quality rating based on Gersten et al. (2005) for
experimental and quasi-experimental designs

Rating of 3 (‘high’
quality):

Rating of 2 (‘medium’
quality):

Rating of 1 (‘low’
quality):

The study must fulfil
 At least three

‘essential’ indicators
 At least three

‘desirable’ indicators

The study must fulfil
 At least two ‘essential’

indicators
 At least two ‘desirable’

indicators

The study must fulfil
 At least one ‘essential’

indicator
 At least one ‘desirable’

indicator
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Weight of Evidence B (WoE B) – Methodological Relevance

The appraisal for WoE B considered if the design of each study was suitable for
evaluating the efficacy of Response to Intervention framework in improving literacy
ability of pre-school children.

The rationale for each rating for WoE B is included in Table 9 below.

Table 9

Rationale for WoE B (methodological relevance)

Rating of 3 (‘high’): Rating of 2 (‘medium’): Rating of 1 (‘low’):

The study must have:
 An active control

group (i.e. receiving
another tier of
intervention)

Plus at least two of the
following:
 Measures taken pre

and post intervention
 Multiple measures for

literacy ability
 Multiple baseline data

collection points

The study must have
 A comparison group
Plus at least two of the
following:
 Measures taken pre

and post intervention
 Multiple measures for

literacy ability
 Multiple baseline data

collection points

The study must have at
least two of the following:
 Measures taken pre

and post intervention
 Multiple measures for

literacy ability
 Multiple baseline data

collection points

Weight of Evidence C (WoE C) – Topic Relevance

The appraisal for WoE C considered if each study and its findings were suitable for
evaluating the efficacy of Response to Intervention framework in improving literacy
ability of pre-school children.

The rationale for WoE C was based on the following:

 Response to Intervention framework reflects an increasing level of support to
meet a child’s needs (Berkeley, Bender, Peaster & Saunders, 2009).
Therefore, it was assumed that an intervention using this framework must
have demonstrated this by implementing different tiers throughout the
intervention.

 The framework is meant to be dynamic. Therefore, ongoing progress
monitoring would have ensured that the researchers had the opportunity to
modify the intervention when necessary.
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 Formby (2014) showed evidence that reading daily contributed to improved
vocabulary in children compared to those that read less frequent. Therefore,
more frequent literacy intervention would have contributed to better outcomes.

 The amount of structure given for implementation of intervention would have
impacted on fidelity of implementation.

The rationale for each rating for WoE C is included in Table 10 below.

Table 10

Rationale for WoE C (topic relevance)

Rating of 3 (‘high’): Rating of 2 (‘medium’): Rating of 1 (‘low’):

The study must have:
 A Tier 2 or Tier 3

intervention in place
alongside Tier 1
intervention/instruction

Plus any two of the
following:
 Ongoing progress

monitoring using pre
and post intervention
outcome measures

 Intervention occurred
at least 4 days a week
for each child

 Highly structured
intervention (for Tier 2
and Tier 3)

The study must have:
 A Tier 2 or Tier 3

intervention in place

Plus any two of the
following:
 Ongoing progress

monitoring using any
relevant measure

 Intervention occurred
at least 3 days a week
for each child

 Semi-structured
intervention

The study must have:
 A Tier 1 intervention in

place

Plus any two of the
following:
 Only pre and post

intervention outcome
measures collected

 Intervention occurred
at least 2 days a week
for each child

 Unstructured
intervention

Weight of Evidence D (WoE D) – Overall Weight of Evidence

This was calculated by averaging the values of WoE A, WoE B and WoE C. Note
that a ‘high’ rating for WoE D was assigned to values between 2.5 and 3; a ‘medium’
rating was assigned to values between 1.5 and 2.4; a ‘low’ rating was assigned to
values between 0 and 1.4.
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Appendix D

Table of Weight of Evidence (A, B and C) rating and rationale

Authors WoE A
Methodological quality

WoE B
Methodological relevance

WoE C
Topic relevance

VanDerHeyden,
Snyder, Broussard
& Ramsdell (2007)

Medium (2):
Clear description of intervention
implementation; lack of detail on

ongoing whole class (Tier 1) literacy
instruction; no maintenance effect
post-intervention was measured

High (3):
Both groups received alliteration

and rhyming intervention at
different tiers; two outcome

measures used at pre and post
intervention points; multiple

baseline data collection only for
one group of children

High (3):
Whole class/tier 1 (daily) and

individual/tier 3 (4 days a week)
interventions were implemented;

weekly probes using the
outcome measures were taken

for progress monitoring; a
protocol for Tier 3 was provided
to interventionists (an example
was provided by the authors)

Gajus & Barnett
(2010)

Low (0.5):
No information provided on length of

centre time sessions (part of
intervention); no control or
comparison group; lack of

information on implementation of
intervention

Low (1):
No control or comparison group;
multiple baseline data collection

points; outcome measure taken at
pre and post intervention points

Low-medium (1.5):
Whole class/tier 1 (daily)

intervention was implemented;
twice monthly probes using the
outcome measures were taken;
a script was provided for circle

time session
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Authors WoE A
Methodological quality

WoE B
Methodological relevance

WoE C
Topic relevance

Vadasy & Sanders
(2010)

High (3):
Thorough description of sampling

methods; clearly described
intervention implementation and
fidelity; lack of detail on control

group’s whole class (Tier 1) literacy
instruction

Medium (2):
Comparison group received
literacy instruction as usual;

multiple outcome measures taken
at pre and post intervention points

Medium (2):
Individual/tier 3 (4 days a week)
intervention was implemented;

no ongoing progress monitoring
using outcome or other relevant
measures; scripts were provided

to interventionists

Kruse, Spencer,
Olszewski &

Goldstein (2015)

High (2.7)
Thorough description of variables

and multiple baseline administration;
design controlled for threats to

internal validity

High (3):
Multiple-baseline design; multiple
baseline data collection points;
multiple outcome measure taken at
pre and post intervention points

Medium (2):
Small group/tier 2

(approximately 3 days a week)
intervention was implemented;

approximately once a week
progress monitoring using the
outcome and other relevant

measures were taken; scripts
were provided to interventionists
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Authors WoE A
Methodological quality

WoE B
Methodological relevance

WoE C
Topic relevance

*Lonigan & Phillips
(2016) – study 1

Medium (2):
Clear description on implementation
of interventions and justification for
need; lack of information on control

group and ongoing whole class (Tier
1) literacy instruction

High (3):
Control group received whole class

(Tier 1 ) literacy instruction;
multiple outcome measures take at

pre and post intervention points

High (3):
Whole class/tier 1 (daily) and

individual/tier 3 (4 days a week)
interventions were implemented;
no ongoing progress monitoring
using outcome or other relevant

measures; highly structured
intervention for Tier 3

implementation via training and
daily lesson plans

*Lonigan & Phillips
(2016) – study 2

Medium (2):
Clear description on implementation
of interventions and justification for
modifying the interventions; lack of
information on control group and

ongoing whole class (Tier 1) literacy
instruction

High (3):
Control group received whole class
(Tier 1 ) literacy instruction;
multiple outcome measures take at
pre and post intervention points

High (3):
Whole class/tier 1 (daily) and

individual/tier 3 (4 days a week)
interventions were implemented;
no ongoing progress monitoring
using outcome or other relevant

measures; highly structured
intervention for Tier 3

implementation via training and
daily lesson plans
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Appendix E

Table of effect size indicators

Type of effect size Small Medium Large

Partial eta squared, R2

(based on Fritz, Morris &
Richler, 2012; Cohen, 1988)

0.01 0.06 0.14

SMD
(Cohen, 1988)

0.2 0.5 0.8
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Appendix F

Table of effect sizes for pre and post intervention

Authors Calculation of
effect size

Outcome
measure

Effect size Indicator

VanDerHeyden,
Snyder,
Broussard &
Ramsdell (2007)

Extracted from the
article

Alliteration probe Overall:
R2 = 0.8813

According to Fritz et al.
(2012), these are comparable
to a very large effect based
on Cohen’s d (Cohen, 1988)

Head Start group (Tier 3/individual
intervention):
R2 = 0.8527

Public preschool group (Tier
1/whole class intervention):
R2 = 0.326
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Authors Calculation of
effect size

Outcome
measure

Effect size Indicator

Rhyming probe Overall:
R2 = 0.8325

Head Start group (Tier 1/whole
class intervention):
R2 = 0.9264

Public preschool group (Tier
3/individual intervention):
R2 = 0.263

Gajus & Barnett
(2010)

Calculated by
reviewer using M
and SD of overall
baseline with M and
SD of post
intervention
outcome measure
based on Becker
(1988)

Dynamic Indicators
of Basic Early
Literacy Skills
(DIBELS) – letter-
naming fluency
probe (LNF)

Morning class:

SMD = (Mpost – Mpre)/SDpre

= (11.27-1.38)/1.92
= 5.15

This is comparable to a very
large effect based on
Cohen’s d (Cohen, 1988)

Afternoon class:

SMD = (Mpost – Mpre)/SDpre

= (12.82-3.00)/3.61
= 2.72
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Authors Calculation of
effect size

Outcome
measure

Effect size Indicator

Vadasy &
Sanders (2010)

Calculated by
reviewer using M
and SD of treatment
and comparison
group at pre and
post intervention
points based on
Morris (2007)

Alphabetic
knowledge

Language minority group:

SMD = treat - control

pooled SDpre

= (44.82-8.72) - (31.61-6.47)

8.4168
= 1.30

This is comparable to a large
effect based on Cohen’s d
(Cohen, 1988)

Non-language minority group:

SMD = treat - control

pooled SDpre

= (48.51-14.76) - (35.80-14.38)

11.3451
= 1.09

This is comparable to a large
effect based on Cohen’s d
(Cohen, 1988)
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Authors Calculation of
effect size

Outcome
measure

Effect size Indicator

Phonological
awareness
Subtests from
Comprehensive
Test of
Phonological
Processing –
Blending Words;
Elision

Language minority group:

SMD = treat - control

pooled SDpre

= (89.50-81.42) - (89.20-83.13)

6.7843
= 0.30

This is comparable to a small
effect based on Cohen’s d
(Cohen, 1988)

Non-language minority group:

SMD = treat - control

pooled SDpre

= (98.21-89.17) - (92.60-86.11)

8.5597
= 0.30

This is comparable to a small
effect based on Cohen’s d
(Cohen, 1988)
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Authors Calculation of
effect size

Outcome
measure

Effect size Indicator

Word reading
Subtests from
Woodcock
Reading Mastery
Test-Revised –
Word Attack; Word
Identification

Language minority group:

SMD = treat - control

pooled SDpre

= (108.83-92.70) - (103.17-92.71)

5.0049
= 1.13

This is comparable to a large
effect based on Cohen’s d
(Cohen, 1988)

Non-language minority group:

SMD = treat - control

pooled SDpre

= (112.47-93.62) - (102.84-93.10)

6.0259
= 1.51

This is comparable to a large
effect based on Cohen’s d
(Cohen, 1988)
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Authors Calculation of
effect size

Outcome
measure

Effect size Indicator

Spelling
Wide Range
Achievement Test-
Revised

Language minority group:

SMD = treat - control

pooled SDpre

= (59.05-4.61) - (45.98-4.54)

7.4950
= 1.73

This is comparable to a large
effect based on Cohen’s d
(Cohen, 1988)

Non-language minority group:

SMD = treat - control

pooled SDpre

= (77.72-8.34) - (44.89-8.29)

12.6087
= 2.60

This is comparable to a very
large effect based on
Cohen’s d (Cohen, 1988)
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Authors Calculation of
effect size

Outcome
measure

Effect size Indicator

Kruse, Spencer,
Olszewski &
Goldstein (2015)

Extracted from the
article

First Sound
Fluency

Average nonoverlap of all pairs
(NAP) = 0.94

Large effect (the authors
referred to Parker & Vannest,
2009)

Word Parts
Fluency

Average nonoverlap of all pairs
(NAP) = 0.78

Medium effect (the authors
referred to Parker & Vannest,
2009)

*Lonigan &
Phillips (2016) –
study 1

Calculated by
reviewer using Adj-
M and SD of
treatment and
control group at pre
and post
intervention points
based on Morris
(2007)

Language-focused
intervention:

Preschool
Comprehensive
Test of
Phonological and
Print Processing –
Receptive
Vocabulary

SMD = treat - control

pooled SDpre

= (28.21-24.86) - (29.55-25.11)

5.4567
= -0.20

This is comparable to a small
effect based on Cohen’s d
(Cohen, 1988)
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Authors Calculation of
effect size

Outcome
measure

Effect size Indicator

Note: Adj-M -
adjusted for
children’s
chronological ages
(pre intervention)
and chronological
ages and pre
intervention scores
(post intervention)

Language-focused
intervention:

Preschool
Comprehensive
Test of
Phonological and
Print Processing –
Definitional
Vocabulary

SMD = treat - control

pooled SDpre

= (42.41-39.15) - (45.75-39.08)

13.5828
= -0.25

This is comparable to a small
effect based on Cohen’s d
(Cohen, 1988)

Language-focused
intervention:

Clinical Evaluation
of Language
Fundamentals-
Preschool –
Receptive

SMD = treat - control

pooled SDpre

= (18.65-13.89) - (16.57-15.81)

5.2520
= 0.76

This is comparable to a large
effect based on Cohen’s d
(Cohen, 1988)
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Authors Calculation of
effect size

Outcome
measure

Effect size Indicator

Language-focused
intervention:

Clinical Evaluation
of Language
Fundamentals-
Preschool –
Expressive

SMD = treat - control

pooled SDpre

= (19.45-15.00) - (17.65-17.55)

5.4068
= 0.80

This is comparable to a large
effect based on Cohen’s d
(Cohen, 1988)

Code-focused
intervention:

Preschool
Comprehensive
Test of
Phonological and
Print Processing –
Elision

SMD = treat - control

pooled SDpre

= (9.70-6.68) - (9.07-7.51)

3.4361
= 0.42

This is comparable to a
medium effect based on
Cohen’s d (Cohen, 1988)
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Authors Calculation of
effect size

Outcome
measure

Effect size Indicator

Code-focused
intervention:

Preschool
Comprehensive
Test of
Phonological and
Print Processing –
Blending

SMD = treat - control

pooled SDpre

= (13.69-11.33) - (14.75-10.57)

4.2518
= -0.43

This is comparable to a
medium effect based on
Cohen’s d (Cohen, 1988)

Code-focused
intervention:

Preschool
Comprehensive
Test of
Phonological and
Print Processing –
Print

SMD = treat - control

pooled SDpre

= (19.53-14.52) - (18.63-15.65)

8.3728
= 0.24

This is comparable to a small
effect based on Cohen’s d
(Cohen, 1988)
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Authors Calculation of
effect size

Outcome
measure

Effect size Indicator

Code-focused
intervention:

Test of Early
Reading Ability-3rd

edition

SMD = treat - control

pooled SDpre

= (14.78-11.98) - (15.23-11.91)

6.5433
= -0.08

This is comparable to a small
effect based on Cohen’s d
(Cohen, 1988)

*Lonigan &
Phillips (2016) –
study 2

Calculated by
reviewer using Adj-
M and SD of
treatment and
control group at pre
and post
intervention points
based on Morris
(2007)

Language-focused
intervention:

Preschool
Comprehensive
Test of
Phonological and
Print Processing –
Receptive
Vocabulary

SMD = treat - control

pooled SDpre

= (30.26-27.40) - (29.23-27.45)

4.8110
= 0.22

This is comparable to a small
effect based on Cohen’s d
(Cohen, 1988)
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Authors Calculation of
effect size

Outcome
measure

Effect size Indicator

Note: Adj-M -
adjusted for
children’s
chronological ages
(pre intervention)
and chronological
ages and pre
intervention scores
(post intervention)

Language-focused
intervention:

Preschool
Comprehensive
Test of
Phonological and
Print Processing –
Definitional
Vocabulary

SMD = treat - control

pooled SDpre

= (47.54-41.78) - (47.90-41.96)

10.3441
= -0.02

This is comparable to a very
small effect based on
Cohen’s d (Cohen, 1988)

Language-focused
intervention:

Clinical Evaluation
of Language
Fundamentals-
Preschool –
Receptive

SMD = treat - control

pooled SDpre

= (19.68-16.53) - (19.19-16.86)

5.8341
= 0.14

This is comparable to a small
effect based on Cohen’s d
(Cohen, 1988)
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Authors Calculation of
effect size

Outcome
measure

Effect size Indicator

Language-focused
intervention:

Clinical Evaluation
of Language
Fundamentals-
Preschool –
Expressive

SMD = treat - control

pooled SDpre

= (20.07-18.51) - (20.09-18.52)

5.4600
= -0.002

This is comparable to a very
small effect based on
Cohen’s d (Cohen, 1988)

Code-focused
intervention:

Preschool
Comprehensive
Test of
Phonological and
Print Processing –
Elision

SMD = treat - control

pooled SDpre

= (10.27-6.70) - (8.60-7.36)

2.94
= 0.79

This is comparable to a large
effect based on Cohen’s d
(Cohen, 1988)
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Authors Calculation of
effect size

Outcome
measure

Effect size Indicator

Code-focused
intervention:

Preschool
Comprehensive
Test of
Phonological and
Print Processing –
Blending

SMD = treat - control

pooled SDpre

= (13.81-12.12) - (13.26-12.15)

3.8373
= 0.15

This is comparable to a small
effect based on Cohen’s d
(Cohen, 1988)

Code-focused
intervention:

Preschool
Comprehensive
Test of
Phonological and
Print Processing –
Print

SMD = treat - control

pooled SDpre

= (22.02-14.96) - (20.26-15.54)

8.3049
= 0.28

This is comparable to a small
effect based on Cohen’s d
(Cohen, 1988)
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Authors Calculation of
effect size

Outcome
measure

Effect size Indicator

Code-focused
intervention:

Test of Early
Reading Ability-3rd

edition

SMD = treat - control

pooled SDpre

= (14.92-12.08) - (15.73-11.56)

7.3720
= -0.18

This is comparable to a small
effect based on Cohen’s d
(Cohen, 1988)
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