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A B S T R A C T

Background

The reading skills of 16% of children fall below the mean range for their age, and 5% of children have significant and severe reading
problems. Phonics training is one of the most common reading treatments used with poor readers, particularly children.

Objectives

To measure the eBect of phonics training and explore the impact of various factors, such as training duration and training group size, that
might moderate the eBect of phonics training on literacy-related skills in English-speaking poor readers.

Search methods

We searched CENTRAL, MEDLINE, Embase, 12 other databases, and three trials registers up to May 2018. We also searched reference lists
of included studies and contacted experts in the field to identify additional studies.

Selection criteria

We included studies that used randomisation, quasi-randomisation, or minimisation to allocate participants to a phonics intervention
group (phonics training only or phonics training plus one other literacy-related skill) or a control group (no training or non-literacy training).
Participants were English-speaking poor readers with word reading one standard deviation below the appropriate level for their age
(children, adolescents, and adults) or one grade or year below the appropriate level (children only), for no known reason. Participants had
no known comorbid developmental disorder, or physical, neurological, or emotional problem.

Data collection and analysis

We used standard methodological procedures expected by Cochrane.

Main results

We included 14 studies with 923 participants in this review. Studies took place in Australia, Canada, the UK, and the USA. Six of the 14
included studies were funded by government agencies and one was funded by a university grant. The rest were funded by charitable
foundations or trusts. Each study compared phonics training alone, or in conjunction with one other reading-related skill, to either no
training (i.e. treatment as usual) or alterative training (e.g. maths). Participants were English-speaking children or adolescents, of low and
middle socioeconomic status, whose reading was one year, one grade, or one standard deviation below the level expected for their age
or grade for no known reason. Phonics training varied between studies in intensity (up to four hours per week), duration (up to seven
months), training group size (individual and small groups), and delivery (human and computer). We measured the eBect of phonics training
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on seven primary outcomes (mixed/regular word reading accuracy, non-word reading accuracy, irregular word reading accuracy, mixed/
regular word reading fluency, non-word reading fluency, reading comprehension, and spelling). We judged all studies to be at low risk of
bias for most risk criteria, and used the GRADE approach to assess the quality of the evidence.

There was low-quality evidence that phonics training may have improved poor readers' accuracy for reading real and novel words
that follow the letter-sound rules (standardised mean diBerence (SMD) 0.51, 95% confidence interval (CI) 0.13 to 0.90; 11 studies, 701
participants), and their accuracy for reading words that did not follow these rules (SMD 0.67, 95% CI 0.26 to 1.07; 10 studies, 682
participants). There was moderate-quality evidence that phonics training probably improved English-speaking poor readers' fluency for
reading words that followed the letter-sounds rules (SMD 0.45, 95% CI 0.19 to 0.72; 4 studies, 224 participants), and non-word reading
fluency (SMD 0.39, 95% CI 0.10 to 0.68; 3 studies, 188 participants), as well as their accuracy for reading words that did not follow these
rules (SMD 0.84, 95% CI 0.30 to 1.39; 4 studies, 294 participants). In addition, there was low-quality evidence that phonics training may
have improved poor readers' spelling (SMD 0.47, 95% CI –0.07 to 1.01; 3 studies, 158 participants), but only slightly improve their reading
comprehension (SMD 0.28, 95% CI –0.07 to 0.62; 5 studies, 343 participants).

Authors' conclusions

Phonics training appears to be eBective for improving literacy-related skills, particularly reading fluency of words and non-words, and
accuracy of reading irregular words. More studies are needed to improve the precision of outcomes, including word and non-word reading
accuracy, reading comprehension, spelling, letter-sound knowledge, and phonological output. More data are also needed to determine
if phonics training in English-speaking poor readers is moderated by factors such as training type, intensity, duration, group size, or
administrator.

P L A I N   L A N G U A G E   S U M M A R Y

Phonics training for English-speaking poor readers

Review question

Does phonics training improve literacy-related skills in English-speaking poor readers.

Background

The reading skills of 16% of children fall below the average range for their age, and 5% of children have significant and severe reading
problems. Poor reading is associated with higher risk of school dropout, as well as anxiety, depression, low self-concept, self-harm and
suicide. Therefore, it is important to provide poor readers with early and eBective help.

'Phonics' training is one of the most common reading treatments used with poor readers, particularly children. Phonics training teaches
readers to: identify each letter or letter-cluster in a new word (e.g. S H I P); transpose each letter or letter-cluster into its corresponding
speech sound ('sh' 'i' 'p'); and blend those speech sounds into a word ('ship').

Study characteristics

The search, updated in May 2018, identified 14 studies that tested phonics training in 923 English-speaking poor readers. The studies
took place in Australia, Canada, the UK, and the USA. Six of the 14 included studies were funded by government agencies and one was
funded by a university grant. The rest were funded by charitable foundations or trusts. Each study compared phonics training alone, or
with one other reading-related skill, to either no training (i.e. treatment as usual) or alterative training (e.g. maths). Participants were
English-speaking children or adolescents, of low and middle socioeconomic status, whose reading was one year, one grade, or one standard
deviation (distance from the average) below the level expected for their age or grade for no known reason. Phonics training varied between
studies in frequency (up to four hours per week), duration (up to seven months), training group size (individual and small groups), and
delivery (human and computer). We measured the eBect of phonics training on poor readers' ability to read words and novel words (non-
words) accurately and fluently, as well as their comprehension of text, and their knowledge of letter-sound rules (letter-sound knowledge)
and speech sounds (phonological output).

Key results

We found that phonics training in English-speaking poor readers probably improved irregular word reading accuracy, mixed/regular
word reading fluency, and non-word reading fluency. It may also have improved mixed/regular word reading accuracy, non-word reading
accuracy, reading comprehension, spelling, letter-sound knowledge, and phonological output.

Quality of the evidence

The overall quality of the evidence ranged from low to moderate. This was primarily due to large diBerences in the size of phonics-training
eBects between studies. More studies are needed to improve the precision of the outcomes.

Conclusions
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The evidence suggests that phonics training can improve literacy in English-speaking poor readers. The positive eBects of phonics training
on all reading-related outcomes suggests that phonics training is not harmful for poor readers.
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S U M M A R Y   O F   F I N D I N G S

 

Summary of findings for the main comparison.   Phonics training versus control (no training or alternative training) for English-speaking poor readers

Phonics training versus control (no training or alternative training) for English-speaking poor readers

Patient or population: English-speaking poor readers

Setting: English-speaking countries

Intervention: phonics

Comparison: control (no training or alternative training)

Illustrative comparative risks (SMD* 95% CI*)

Assumed risk Corresponding risk

Outcomes

Control (no
training or
alternative
training)

Phonics training

Relative effect
(95% CI)

N° of partici-
pants
(studies)

Quality of the
evidence
(GRADE)*

Comments

Mixed/regular word
reading accuracy

Assessed with: various
scales

Follow-up: immediate

— The mean score in the in-
tervention groups was 0.51
standard deviations higher
(0.13 higher to 0.90 higher)

— 701 (11 studies) ⊕⊕⊝⊝

Lowa

A standard deviation of 0.51 repre-
sented a moderate effect between
groups.

Phonics training "may improve"
outcome (Ryan 2016).

Non-word reading ac-
curacy

Assessed with: various
scales

Follow-up: immediate

— The mean score in the in-
tervention groups was 0.67
standard deviations higher
(0.26 higher to 1.07 higher)

— 682 (10 studies) ⊕⊕⊝⊝

Lowa

A standard deviation of 0.67 pre-
sented a moderate effect between
groups.

Phonics training "may improve"
outcome (Ryan 2016).

Irregular word read-
ing accuracy

Assessed with: various
scales

Follow-up: immediate

— The mean score in the in-
tervention groups was 0.84
standard deviations higher
(0.30 higher to 1.39 higher)

— 294 (4 studies) ⊕⊕⊕⊝

Moderatea,c

A standard deviation of 0.84 pre-
sented a large effect between
groups.

Phonics training "probably im-
proves" outcome (Ryan 2016).
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Mixed/regular word
reading fluency

Assessed with: various
scales

Follow-up: immediate

— The mean score in the in-
tervention groups was 0.45
standard deviations higher
(0.19 higher to 0.72 higher)

— 224 (4 studies) ⊕⊕⊕⊝

Moderateb

A standard deviation of 0.45 pre-
sented a moderate effect between
groups.

Phonics training "probably im-
proves" outcome (Ryan 2016).

Non-word reading
fluency

Assessed with: various
scales

Follow-up: immediate

— The mean score in the in-
tervention groups was 0.39
standard deviations higher
(0.10 higher to 0.68 higher)

— 188 (3 studies) ⊕⊕⊕⊝

Moderateb

A standard deviation of 0.39 pre-
sented a moderate effect between
groups.

Phonics training "probably im-
proves" outcome (Ryan 2016).

Reading comprehen-
sion

Assessed with: various
scales

Follow-up: immediate

— The mean score in the in-
tervention groups was 0.28
standard deviations higher
(0.07 lower to 0.62 higher)

— 343 (5 studies) ⊕⊕⊝⊝

Lowa

A standard deviation of 0.28 pre-
sented a small effect between
groups.

Phonics training "may improve"
outcome (Ryan 2016).

Spelling

Assessed with: various
scales

Follow-up: immediate

— The mean score in the in-
tervention groups was 0.47
standard deviations higher
(0.07 lower to 1.01 higher)

— 158 (3 studies) ⊕⊕⊝⊝

Lowa

A standard deviation of 0.47 pre-
sented a moderate effect between
groups.

Phonics training "may improve"
outcome (Ryan 2016).

SMD: standardised mean difference. Different studies used different continuous measures. Thus, effect sizes are reflected by size of phonics training effect as indexed using
SMDs. The results are expressed as standard deviation (SD) units. As a general rule, 0.2 SMD represents a small effect size, 0.5 a moderate effect size, and 0.8 a large effect
size.

CI: confidence interval.

GRADE: Working Group grades of evidence
High quality: we are very confident that the true effect lies close to the that of the estimate of the effect.
Moderate quality: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is sub-
stantially different.
Low quality: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of effect.
Very low quality: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

aDowngraded two levels due to very serious imprecision: very wide confidence intervals (greater than 0.6; Schünemann 2011b).
bDowngraded one level due to serious imprecision: wide confidence intervals (0.3 to 0.6; Schünemann 2011b).
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cUpgraded one level due to large eBect: SMD greater than 0.8 (Ryan 2016).
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B A C K G R O U N D

Description of the condition

The reading skills of 16% of children fall below the mean range for
their age, and 5% of children have significant and severe reading
problems (Shaywitz 1992). When children first learn to read, all
written words are new to them. To read these words correctly,
children need to learn how to: identify each letter in a word (e.g.
S H I P); transpose each letter (I and P) or letter cluster (SH)
into its correct speech sound using the letter-sound rules ('sh'
'i' 'p'); and blend these speech sounds into a word that can be
said aloud ('ship'). These skills – which collectively can be termed
'phonics-based reading' – are detailed in a range of theoretical
and computational models of reading (Coltheart 2001; Harm 1999;
Perry 2007).

According to the "self-teaching hypothesis" (Share 1995), each time
a new word is read via phonics-based reading, it forms and then
strengthens a memory of that word's written form (e.g. SHIP).
Subsequently, each time a person sees this word, this memory of
the written form is activated, which, in turn, activates the meaning
of that word (a boat), and the spoken version of that word ('ship'),
which can be said aloud. Reading words via these processes is
sometimes called 'sight-word reading'. These processes are also
detailed in cognitive models of reading (Coltheart 2001; Harm 1999;
Perry 2007).

Sight-word reading is particularly important for reading English for
two reasons. First, it is faster and less eBortful than reading via
phonics-based reading skills (Ehri 2014; Weekes 1997). Second, a
large proportion of written words in English contain letters that do
not follow the letter-sound rules (i.e. they are 'irregular'; Vousden
2008); for example, we pronounce the ACH in YACHT like 'o' and
not 'atch'. Most irregular words can be partially read with phonics-
based reading since all irregular words have some letters that
follow the letter-sound rules (e.g. Y and T in YACHT follow the letter-
sound rules 'y' and 't'). However, to be read accurately, irregular
words must be recognised individually via sight-word reading.

If a person has a problem with any of the processes involved in
phonics-based reading or sight-word reading, then this will impair
their ability to read. For example, if a person has poor phonics-
based reading, they will have diBiculty reading new words or
names (e.g. EXPELLIARMUS) or non-words (i.e. nonsense words
such as CHUB; Castles 1993) that follow the letter-sound rules.
Alternatively, if a reader has poor sight-word reading, they should
find it diBicult to read irregular words accurately (such as YOU) and
regular words eBiciently (such as THINK; Castles 1993).

Poor reading is associated with higher risk of school dropout
(Daniel 2006), as well as anxiety, depression, low self-concept,
and self-harm and suicide (Alexander-Passe 2015; Carroll 2006;
Maughan 2003; McArthur 2016).

Description of the intervention

This review focused on the most commonly investigated reading
intervention for poor word readers: phonics. Phonics training
teaches people to read via phonics-based reading, which depends
upon the abilities to: identify each letter or letter-cluster in a
word (e.g. S H I P); transpose each letter or letter cluster into
its correct speech sound ('sh' 'i' 'p') using the letter-sound rules;
and blend these speech sounds into a word that can be said

aloud ('ship'; Savage 2018). Not all programmes that claim to
be phonics programmes focus on phonics-based reading skills
alone. Most programmes train numerous skills in combination
with phonics, such as sight-word reading, phonological output,
or reading comprehension. The results of these multi-faceted
programmes are diBicult to interpret because improvements in
literacy-related outcomes could stem from phonics training, non-
phonics training, or an interaction between the two. Therefore, the
best way to test the eBicacy of phonics training is to focus on 'pure'
phonics programmes that train phonics-based reading skills alone.

How the intervention might work

According to evidence-based computational models of reading,
phonics programmes should improve performance on tests of the
individual processes that are involved in phonics-based reading
(e.g. letter identification, letter-sound knowledge, sound blending),
as well as on tests that tax all these processes simultaneously (such
as regular word reading and non-word reading; Coltheart 2001;
Harm 1999; Perry 2007). Since improvements in phonics-based
reading should increase memories of whole written words, phonics
should also improve performance on tests of processes involved
in sight-word reading (e.g. memories of the written form of words,
the meaning of words, and the spoken form of words) and on tests
that tax these processes simultaneously (regular and irregular word
reading). These gains in word reading may have knock-on eBects on
more complex literacy skills that depend on word reading such as
reading comprehension and spelling.

The eBect of phonics training on these reading skills may be
influenced (i.e. moderated) by a number of factors. One factor is the
type of training. As outlined above (Description of the intervention),
most phonics interventions do not train phonics-based reading
skills alone – 'pure' phonics interventions are rare. Thus, this
review also considered phonics programmes that trained phonics-
based reading skills plus one other literacy-related ability. The most
common literacy-related skills that are trained alongside phonics
reading skills are phoneme awareness (i.e. the ability to perceive,
identify, discriminate, and manipulate speech sounds; see, for
example, Blachman 2000; Hatcher 1994; Stahl 1994) and sight-word
reading. We performed subgroup analyses to compare the eBects
of phonics training only, phonics training plus phoneme awareness
training, and phonics training plus sight-word reading training on
literacy outcomes.

A second factor that may moderate the eBect of phonics training is
training intensity. Previous studies conducted with typical readers
have reported that phonics programmes that include a greater
number of training sessions per week have a greater eBect than
programmes with fewer sessions (Bus 1999). Although logic would
dictate that the same should be true for poor readers, this has
yet to be tested empirically. We performed subgroup analyses that
compared the eBicacy of phonics programmes that involved up
to two hours of training per week versus more than two hours of
training per week.

A third moderating factor on phonics training may be the duration
of the training period. We predicted that longer periods of
phonics training would lead to greater reading gains than shorter
programmes, and performed subgroup analyses to compare the
eBicacy of phonics programmes that were shorter than three
months to those that were at least three months long.

Phonics training for English-speaking poor readers (Review)
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A fourth factor that may moderate the eBect of phonics is training
group size. Previous research with typical readers has found that
one-to-one phonics training is more eBective than phonics training
in a group (Ehri 2001). We expected the same to be true for poor
readers and performed subgroup analyses to compare the eBects
of phonics in studies that conducted one-to-one training with poor
readers and studies that trained small groups of poor readers.

A fiRh moderating factor of phonics training may be the
training administrator. One study reported that a reading training
programme administered by a teacher is more eBective than a
programme administered by a computer (Dawson 2000), whereas
another study found that delivering a reading programme via
a computer alone is just as eBective as delivering the same
programme via a teacher and a computer (Torgesen 2010). In this
review, we performed subgroup analyses to compare the eBects of
phonics training administered by a human versus phonics training
administered via computer.

Why it is important to do this review

Many studies have tested the eBect of phonics training in poor
readers. Yet, surprisingly, there are few systematic reviews or meta-
analyses on the eBect of phonics training in people with poor
reading. A very early review by Chall 1967 supported the use of
phonics training for reading instruction, particularly for children
from low socioeconomic backgrounds. However, this review did not
measure the eBect of phonics in poor readers specifically. The same
was true for later meta-analyses by Elbaum 2000, Swanson 1999,
and Therrien 2004. In contrast, three meta-analyses have measured
the eBect of phonics programmes specifically in poor readers (Ehri
2001; Galushka 2014; Suggate 2010). However, the review by Ehri
was conducted well over a decade ago (Ehri 2001); the Galushka
2014 review focused on phonics interventions that simultaneously
trained non-phonics skills; and the Suggate 2010 review excluded
unpublished studies, focusing solely on children. Thus, in 2012, we
conducted a review of the eBects of specific phonics training in poor
readers regardless of age (McArthur 2012). The current review is an
update of this work.

We are not aware of any studies that have tested the eBect
of phonics training on each of the skills involved in phonics-
based reading and sight-word reading. It would be clinically
and theoretically useful to look at the eBects of phonics
training on these specific processes (e.g. letter-sound knowledge,
phonological output). It would also be informative to look at
the eBicacy of phonics training on reading skills that depend on
these processes, such as regular-, irregular-, and non-word reading
accuracy and fluency, as well as reading comprehension, and
spelling.

Finally, we currently have little knowledge about the impact
of moderating factors on phonics training in poor readers. For
example, we do not know how intense or how long phonics training
has to be, whether phonics training should be administered
individually or in a small group, or if it should be delivered by a
human or a computer. Again, this information will help teachers
and therapists maximise the eBicacy of their phonics training
programmes.

O B J E C T I V E S

To measure the eBect of phonics training and explore the impact
of various factors, such as training duration and training group
size, that might moderate the eBect of phonics training on literacy-
related skills in English-speaking poor readers.

M E T H O D S

Criteria for considering studies for this review

Types of studies

Studies that allocated participants using random allocation,
quasi-random allocation (e.g. defined by recruitment periods), or
minimisation (i.e. minimised diBerences between groups for one or
more factors).

Types of participants

Studies that recruited English-speaking children, adolescents, or
adults, whose word reading was either one grade or one year (for
children) or one standard deviation (SD) (for children, adolescents,
and adults) below the appropriate level, for no known reason; that
is, their poor reading did not stem from a comorbid developmental
disorder (e.g. autism, language impairment, attention deficit
hyperactivity disorder, attention deficit disorder); a physical
problem (e.g. impaired vision); a neurological problem (e.g. brain
damage); or an emotional problem (e.g. long-term depression).
This review did not exclude samples of poor word readers with
a low intelligence quotient (IQ), since a discrepancy between IQ
and reading is not predictive of prognosis or response to reading
intervention (Fletcher 2005). Nor did it exclude participants based
on age, gender, or socioeconomic status (SES), since response
to reading intervention is not associated with a particular age,
gender, or SES. This review was restricted to English-speaking poor
readers because reading systems in diBerent languages diBer in the
degree to which words can be read accurately using phonics-based
reading skills. This review included studies that were conducted
with poor readers who spoke English as their primary language
at school or work, who lived in a country where English was the
oBicial language, and who were receiving phonics instruction in
English. We excluded studies that included non-English speaking
participants who had just arrived in an English-speaking country.

Types of interventions

Any phonics programme that trained a maximum of one other
literacy-related skill (e.g. phoneme awareness training or sight-
word training), compared with no treatment (eBectively 'treatment
as usual'), an alternate treatment (e.g. maths training), or a
preintervention, double-baseline, no-training period.

Types of outcome measures

We measured the eBect of phonics training on the primary and
secondary outcomes listed below. The tests used by each study to
measure the outcomes are summarised in Table 1.

Primary outcomes

1. Mixed/regular word reading accuracy (British Ability Scale –
Word Reading).

2. Non-word reading accuracy (e.g. Castles and Coltheart 2 Test).
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3. Irregular word reading accuracy (e.g. Castles and Coltheart 2
Test).

4. Mixed/regular word reading fluency (e.g. Test of Word Reading
EBiciency – Sight Word EBiciency).

5. Non-word reading fluency (e.g. Test of Word Reading EBiciency
– Phonemic Decoding EBiciency).

6. Reading comprehension (e.g. Neale Analysis of Reading Ability).

7. Spelling (e.g. Test of Written Spelling).

Secondary outcomes

1. Letter-sound knowledge (e.g. Woodcock Reading Mastery Test).

2. Phonological output (e.g. Children's Test of Phonological
Processing).

Timing of outcome assessment

We measured the eBect of phonics training in English-speaking
poor readers immediately aRer training.

Search methods for identification of studies

We ran the searches for the original review in July 2012
(McArthur 2012), and for this update in February 2017 and May
2018. We used the Cochrane highly sensitive search strategy for
identifying randomised trials in MEDLINE (Lefebvre 2011), and,
where appropriate, adapted this strategy for use in the other
databases. We limited the search by English language only when
searching the ProQuest Dissertations and Theses database in May
2018. The search strategies for each database are reported in
Appendix 1.

Electronic searches

We searched the following databases and trials registers.

1. Cochrane Central Register of Controlled Trials (CENTRAL;
2018, Issue 4), in the Cochrane Library, which includes the
Cochrane Developmental, Psychosocial and Learning Problems
Specialised Register (searched 9 May 2018).

2. MEDLINE Ovid (1946 to April week 4 2018).

3. MEDLINE In-Process & Other Non-Indexed Citations Ovid
(searched 9 May 2018).

4. MEDLINE Epub Ahead of Print Ovid (searched 9 May 2018).

5. Embase Ovid (1980 to 2018 week 19).

6. Cochrane Database of Systematic Reviews (CDSR; 2018, Issue 4),
part of the Cochrane Library (searched 9 May 2018).

7. Database of Abstracts of Reviews of EBects (DARE; 2015, Issue
2), part of the Cochrane Library (final issue of DARE, searched 15
February 2017).

8. ERIC EBSCOhost (Education Resources Information Center; 1966
to 9 May 2018).

9. PsycINFO Ovid (1966 to 9 May 2018).

10.CINAHL Plus EBSCOhost (Cumulative Index to Nursing and Allied
Health Literature; 1966 to current).

11.Science Citation Index – EXPANDED Web of Science (SCI-
EXPANDED; 1970 to 11 May 2018).

12.Social Science Citation Index Web of Science (SSCI; 1970 to 11
May 2018).

13.Conference Proceedings Citation Index – Science Web of Science
(CPCI-S; 1990 to 11 May 2018).

14.Conference Proceedings Citation Index – Social Sciences &
Humanities Web of Science (CPCI-SS&H; 1990 to 11 May 2018).

15.ZETOC (zetoc.jisc.ac.uk; searched 9 May 2018).

16.ClinicalTrials.gov (clinicaltrials.gov; searched 11 May 2018).

17.World Health Organization International Clinical Trials Registry
Platform (WHO ICTRP; apps.who.int/trialsearch; searched 11
May 2018).

18.metaRegister of Controlled Trials (www.isrctn.com; searched 11
May 2018).

19.ProQuest Dissertations and Theses Global (searched 24 May
2018).

Searching other resources

We examined the reference lists of published studies to identify
further relevant studies. We contacted experts in the field and asked
them to forward any published or unpublished, including ongoing,
studies that we may have missed.

Data collection and analysis

Selection of studies

The team of review authors were divided into five pairs. Each pair
of review authors was assigned one-fiRh of the studies identified
by the search terms. Each review author independently assessed
their allocated studies against the inclusion criteria (Criteria for
considering studies for this review). They then met with their
corresponding partner to compare included and excluded studies,
and discuss any disagreements. If no agreement was reached, the
first author of this review made the final decision. Included studies
undertaken by authors of this review were not assessed by said
authors. Specifically, McArthur 2015a and McArthur 2015b were
assessed by other review authors not engaged in these studies.

Data extraction and management

Five review author pairs (each author acting independently)
extracted the data from each included study using the same
data extraction form used for the original review. Data were
collected on sample characteristics (including sample size);
intervention characteristics (training type, training intensity,
training duration, training group size, training administrator);
and primary and secondary outcome measures (means, SDs,
number of participants, and statistics). They then met with their
corresponding partner to compare extracted data and resolve any
disagreements. Any data missing from a study were dealt with using
the procedures outlined in the Dealing with missing data section.
The final data were entered into the Data and analyses section by
the first author of this review (GMcA). It was double checked by the
second author (YS) and then the fourth author (DF). Yet again, it
is noteworthy that data extraction for included studies undertaken
by authors of this review was not carried out by said authors (i.e.
McArthur 2015a; McArthur 2015b).

Assessment of risk of bias in included studies

Following the Cochrane Handbook for Systematic Reviews of
Interventions (Higgins 2011), we rated each study at low, unclear, or
high risk of bias, on the following seven domains: random sequence
generation (selection bias), allocation concealment (selection
bias), blinding of participants and personnel (performance bias),
blinding of outcome assessment (detection bias), incomplete
outcome data (attrition bias), selective reporting (reporting bias),
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and other bias. We presented our ratings in the 'Risk of bias' tables for each study (e.g. Lovett 2000), and graphically summarise them
for all studies in Figure 1.
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Figure 1.   Risk of bias summary: review authors' judgements about each risk of bias item for each included study.
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Measures of treatment e>ect

Continuous data

All studies reported continuous data. DiBerent studies used
diBerent tests to measure outcomes that used diBerent scales
(see Table 1 for measures used in each study). Therefore, we
used standardised mean diBerences (SMDs) with 95% confidence
intervals (CIs) calculated from post-training group means and SDs
for intervention and control groups. We considered SMDs of 0.20 to
represent small, 0.50 to represent moderate, and 0.80 to represent
large eBects (Cohen 1988). In line with Schünemann 2011a, we
considered 95% CIs to be narrow if the range was around 0.10;
medium if the range was around 0.30; and wide if over 0.60. These
95% CI ranges translate to high precision, moderate precision, and
low precision in data. We considered intervention eBects with a
P value of 0.05 or less to be statistically reliable or statistically
significant.

Unit of analysis issues

Multiple intervention groups

For the four studies that included more than one intervention
group that received phonics training, we combined the post-
training means, SDs, and numbers of participants (n) values of the
groups (Hurford 1994; Levy 1997; Levy 1999; Savage 2003). See
Characteristics of included studies table for more details of these
studies.

Three studies tested mixed/regular word reading or irregular word
reading with two tests (Barker 1995; Lovett 1990; Lovett 2000).
Lovett 1990 tested word reading fluency with two tests (a mixed/
regular word test and an irregular word test) and tested spelling
with two tests (mixed/regular word spelling and irregular word
spelling). For tests that used the same scale (e.g. Z scores that had a
mean of 0 and SD of 1, or standard scores that had a mean of 100 and
SD of 15), we calculated the average mean and average SD across
the two tests. If the two tests used diBerent scales (e.g. one test used
Z scores and the other used standard scores), we:

1. calculated the SMDs for each test separately using the meta-
analysis function in Review Manager 5 (Review Manager 2014);

2. calculated the mean SMDs for the two tests;

3. removed the data entries for the two tests; and

4. inserted a new entry that used the mean SMD for the
experimental group, 0 for the control mean, 1 for the SDs of both
groups, and the n of the study.

In this update, we estimated eBect sizes for mixed/regular and
irregular words separately (see Summary of findings for the main
comparison). In the original review, we estimated the eBect size for
these outcomes combined, due to a lack of studies testing each
outcome separately (McArthur 2012).

Dealing with missing data

If a study had missing data (e.g. means, SDs, amount of training,
dropout rates), we requested that data from the corresponding
author (see Characteristics of included studies table for details
of communications). If this request failed, we contacted the
coauthors. If a study excluded data for participants who failed
to complete the training, or failed to adhere to the treatment
programme, we asked the study authors for information about
these cases. If an appeal for missing data did not result in a full

data set, we only included data for participants whose results were
known. We addressed the potential impact of any missing data in
each study's 'Risk of bias' table (Figure 1) and the Risk of bias in
included studies section.

Assessment of heterogeneity

We used a Chi2 test with a P value of 0.10 to examine the degree
of consistency in the eBect sizes found by the included studies (i.e.

heterogeneity; Deeks 2011). Further, we used the I2 statistic (with a
cut-oB value of 70%) to estimate the percentage of variance in the
eBects owing to heterogeneity rather than chance.

Assessment of reporting biases

We used funnel plots to explore reporting bias for any outcome that
had data from more than 10 studies which did not have similar
standard errors for their eBect sizes (Sterne 2011).

Data synthesis

We synthesised the outcomes of studies that used similar types
of training (phonics alone, phonics plus one other literacy-related
skill). We synthesised the outcomes of studies that trained children,
adolescents, or adults, because there is no evidence that poor
readers at diBerent ages respond diBerently to diBerent types of
phonics training. See DiBerences between protocol and review.

Subgroup analysis and investigation of heterogeneity

Subgroup analysis

The secondary aim of this review was to explore potential
moderators on the eBicacy of phonics training. We conducted
subgroup analyses to test five potential moderators.

1. Training type (phonics alone, phonics and phoneme awareness,
phonics and sight words).

2. Training intensity (less than two hours per week, at least two
hours per week).

3. Training duration (less than three months, at least three
months).

4. Training group size (one-to-one, small group).

5. Training administrator (human, computer).

Investigation of heterogeneity

We used a Chi2 test with a P value of 0.10 to examine the degree
of consistency in the eBect sizes found by the included studies (i.e.

heterogeneity; Deeks 2011). Further, we used the I2 statistic (with a
cut-oB value of 70%) to estimate the percentage of variance in the
eBects owing to heterogeneity rather than chance. Where we found

heterogeneity between studies (i.e. I2 value greater than 70%), we:
double-checked the data; reconsidered the validity and reliability
of the measures; and examined outlier studies to see if there was
an obvious reason for the outlying result and whether the outlying
eBects should be removed from each analysis.

To test the impact of heterogeneity on the outcomes, we calculated
and compared (inverse variance) eBect sizes using fixed-eBect
meta-analyses (which assumes the treatment eBect is the same
in each study) and random-eBects meta-analyses (which assumes
the treatment eBect follows a distribution across studies; see
Table 2). If the results for all outcomes proved similar, we
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reported the random-eBects analyses since these adjust estimates
to incorporate heterogeneity (Deeks 2011).

Sensitivity analysis

We conducted three sensitivity analyses:

1. removal of any studies with unclear random sequence
generation;

2. removal of any studies with 10 or fewer participants in
experimental and control groups (Blythe 2006; Chen 2014; Ford
2009);

3. comparison of fixed-eBect and random-eBects meta-analyses
for outcomes with high heterogeneity.

R E S U L T S

Description of studies

Results of the search

The searches for the original review, conducted in May 2011
and July 2012, resulted in 11 included studies (from 14 reports)
(McArthur 2012).

For this update, our initial searches in February 2017 yielded a
total of 2438 records. Having removed 830 duplicates, we screened
the titles and abstracts of the remaining 1608 records against
the inclusion criteria (Criteria for considering studies for this
review), and identified 151 potentially relevant reports. Of these,
we rejected 118 reports as irrelevant, formally excluded a further
29 with reasons (see Excluded studies), and included three new
studies (from four reports) in the update. One of these reports, Chen
2016, was a corrigendum for Chen 2014, which supplied appendices
that the journal had failed to publish with the 2014 paper. This
corrigendum did not include additional data.

We ran top-up searches in May 2018 and identified 560 additional
records. We removed four duplicates and screened the titles and
abstracts of the 556 remaining records against our criteria (Criteria
for considering studies for this review). We rejected 537 records
as irrelevant, leaving 19 reports of potentially eligible studies.
We formally excluded all 19 reports with reasons (see Excluded
studies).

Therefore, this review included 14 included studies (from 18
reports), three of which were new to this update. See Figure 2.
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Figure 2.   Study flow diagram.

 
Included studies

Fourteen studies with 923 participants (see Table 3) met the
inclusion criteria for this review (Barker 1995; Blythe 2006; Chen
2014; Ford 2009; Hurford 1994; Hurry 2007; Levy 1997; Levy 1999;
Lovett 1990; Lovett 2000; McArthur 2015a; McArthur 2015b; Savage
2003; Savage 2005). Three of these studies (from four reports) were
new to this update (Chen 2014; McArthur 2015a; McArthur 2015b).
Three other papers described subsamples from Lovett 2000. Thus,
this review included 14 studies from 18 reports.

Study design

All studies compared phonics training to a control group. All studies
allocated participants using randomisation (Barker 1995; Blythe
2006; Chen 2014; Ford 2009; Hurford 1994; Hurry 2007; Levy 1997;
Levy 1999; Lovett 1990; Lovett 2000; Savage 2003; Savage 2005),

quasi-randomisation (McArthur 2015a), or minimisation (McArthur
2015b).

Location of studies

Five studies were carried out in Canada (Chen 2014; Levy 1997;
Levy 1999; Lovett 1990; Lovett 2000), and three each in the UK
(Hurry 2007; Savage 2003; Savage 2005), the USA (Barker 1995; Ford
2009; Hurford 1994), and Australia (Blythe 2006; McArthur 2015a;
McArthur 2015b).

Participants

See Table 3 for details about the participants in the individual
studies. All studies reported details for participants who started the
study rather than completed the study. However, it is noteworthy
that all studies had very low or zero dropout rates, and dropout
rates were similar across groups.
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Reading ability

The criteria used to recruit poor readers diBered between studies.
Nine studies used some type of 'cut-oB' point on a reading
measure(s) such as: below the 40th, 20th, or 25th percentile (Barker
1995; Lovett 1990; Lovett 2000); a standard score less than 91
(Hurford 1994) or less than 90 (Levy 1999); less than seven words
read correctly in an experimental measure (Levy 1997); a Z score or
SD of –1 or less below the expected mean for age or grade (Chen
2014; McArthur 2015a; McArthur 2015b). Three studies recruited
the poorest readers from a large sample of screened children
(Hurry 2007; Savage 2003; Savage 2005), while two studies recruited
children if they were participating in remedial reading at school
(Blythe 2006; Ford 2009; note: data presented by these studies
showed that the reading scores of these samples fell more than one
SD below the level expected for their age, so the samples met the
criteria for this review). Three studies also required participants to
perform poorly on non-reading tests such as phoneme awareness
tasks (Barker 1995; Savage 2003; Savage 2005). It is important
to note that the diBerent criteria used by each study did not
determine its inclusion in this review, which used criteria broadly
representative of those used by scientific reading researchers to
identify studies with poor readers (see Types of participants).

Common exclusion criteria

Five of the 14 included studies reported criteria for exclusion from
the study. The most common exclusion criteria were: low IQ scores
(Blythe 2006; Lovett 1990); English as a second language (Lovett
1990; Lovett 2000); and a history of perceptual, psychological,
or neurological problems (Lovett 1990; McArthur 2015a; McArthur
2015b). The remaining studies did not state exclusion criteria. Thus,
diBerences between studies relating to exclusionary criteria added
to the heterogeneity of samples both within and between studies.

Intelligence quotient

Two of the 14 included studies excluded participants with low
IQ scores from their samples (Blythe 2006; Lovett 1990). Ten
studies reported the verbal, non-verbal, or full IQ scores of their
participants (Barker 1995; Blythe 2006; Chen 2014; Hurford 1994;
Hurry 2007; Levy 1999; Lovett 1990; Lovett 2000; McArthur 2015a;
McArthur 2015b). The data suggested that most poor readers in
these studies had IQ scores within or above the mean range.

English speakers (first or second language)

Four of the 14 included studies reported the ethnicity of their
samples, which were either mixed (Ford 2009; Hurry 2007; Levy
1999), or predominantly white (Hurford 1994). One study reported
participants being bilingual speakers of English and French (Chen
2014).

Age

Nine of the 14 included studies tested children aged between five
and eight years (Barker 1995; Blythe 2006; Chen 2014; Hurford 1994;
Hurry 2007; Levy 1997; Levy 1999; Savage 2003; Savage 2005). Four
studies tested a slightly older and broader age group: seven to 13
years (Lovett 1990; Lovett 2000; McArthur 2015a; McArthur 2015b).
One study tested adolescents (Ford 2009).

Gender

Eight of the 14 included studies tested about equal numbers of
females and males (Ford 2009; Hurford 1994; Hurry 2007; Levy

1997; Levy 1999; McArthur 2015b; Savage 2003; Savage 2005). Four
studies tested a larger proportion of males (around 63% to 75%)
than females (around 25% to 36%) (Blythe 2006; Lovett 1990; Lovett
2000; McArthur 2015a). One study tested a larger proportion of
females than males (Chen 2014). One study did not report the
numbers of girls and boys in the study (Barker 1995).

Socioeconomic status

Three of the 14 included studies reported the SES of their sample,
which was either low SES (Ford 2009; Savage 2005) or middle SES
(Lovett 1990).

Interventions

Four of the 14 included studies included more than one phonics
training group (Hurford 1994; Levy 1997; Levy 1999; Savage 2003); in
these cases, we merged the data from the phonics training groups.
Eight of the 14 studies included additional non-phonics training
groups that were not included in the review (Barker 1995; Hurry
2007; Levy 1997; Levy 1999; Lovett 1990; Lovett 2000; McArthur
2015a; McArthur 2015b). See Characteristics of included studies
tables for details.

Studies in this review used training programmes that diBered in
training: type (phonics only, phonics and phoneme awareness
training, or phonics and sight-word training); intensity (less than
two hours per week or at least two hours per week); duration (less
than three months or at least three months); group size (one-to-one
or small group); and administrator (human or computer). These five
categories corresponded to our five subgroup analyses (Subgroup
analysis and investigation of heterogeneity). The studies that fall
into each of the subgroups are summarised in Table 4 and are
discussed, in turn, below.

Training type

Phonics only

Five of the 14 included studies trained poor readers with a
programme that focused on training children to read using phonics-
based reading skills (Barker 1995; Levy 1997; Levy 1999; McArthur
2015a; McArthur 2015b). Barker 1995 used the Hint and Hunt
programme that taught children to read with the letter-sound rules
for short vowel sounds. Levy 1997 and Levy 1999 taught children to
read using the letter-sound rules for rime segments in words (i.e.
the string of letters that follow an onset phoneme; e.g. w (onset)
ine (rime)). McArthur 2015a and McArthur 2015b taught children
how to read using computer programs that trained the pairings of
graphemes (letter units) to phonemes (speech sounds) within the
context of letter units, within parts of syllables, or within parts of
regular words (note: children were not trained to read words per se).

Phonics and phoneme awareness

Seven of the 14 included studies trained poor readers with a
programme that focused on training phoneme awareness as well
as on training phonics-based reading skills (Blythe 2006; Ford
2009; Hurford 1994; Hurry 2007; Lovett 2000; Savage 2003; Savage
2005). Blythe 2006 trained phoneme awareness, letter-sound
rules, and blending. Ford 2009 trained phonemic awareness and
decoding multi-syllabic words using letter-sound rules. Hurford
1994 trained various phoneme awareness skills (discrimination,
segmentation, blending) with letters. Hurry 2007 trained various
phoneme awareness skills (alliteration, rhyme, boundary sounds,
vowel sounds, digraph sounds (i.e. sounds associated with letter
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groups that make a single sound such as TH)), as well as using
plastic letters to build words using letter-sound rules. Lovett
2000 trained various phoneme awareness skills (segmentation,
blending, rhyming) and used a special orthography (highlighting
salient features of some letters) to teach letter-sound rules. Savage
2003 and Savage 2005 taught children to read using the letter-
sound rules for phonemes (e.g. the letters C, S, and M) and rimes
or rhymes (e.g. AT, as in CAT, SAT, MAT), and trained phoneme
awareness for phonemes and rimes or rhymes.

Phonics and sight words

Two of the 14 included studies trained poor readers with a
programme that focused on training children to read using letter-
sound rules as they appear in whole words (e.g. the sound /sh/ was
taught in the word /she/; Chen 2014; Lovett 1990).

Training intensity

Less than two hours per week

Ten of the 14 included studies trained poor readers for less than
two hours per week. Seven studies trained children between 60 and
90 minutes per week (Barker 1995; Blythe 2006; Chen 2014; Levy
1997; Levy 1999; Savage 2003; Savage 2005). Three studies trained
children for, on average, 15 to 45 minutes per week (Ford 2009;
Hurford 1994; Hurry 2007).

At least two hours per week

Four of the 14 included studies trained poor readers for four hours
per week (Lovett 1990; Lovett 2000; McArthur 2015a; McArthur
2015b).

Training duration

Less than three months

Twelve of the 14 included studies conducted their training for less
than three months (Barker 1995; Blythe 2006; Chen 2014; Ford 2009;
Levy 1997; Levy 1999; Lovett 1990; Lovett 2000; McArthur 2015a;
McArthur 2015b; Savage 2003; Savage 2005).

At least three months

Only two studies carried out training for over three months: Hurford
1994 (five months) and Hurry 2007 (seven months).

Training group size

One-to-one

Eight of the 14 included studies provided poor readers with
one-to-one training by a reading professional (teacher, clinician,
researcher) or computer (Blythe 2006; Ford 2009; Hurford 1994;
Hurry 2007; Levy 1997; Levy 1999; McArthur 2015a; McArthur
2015b).

Small group

Six of the 14 included studies trained poor readers in small groups
comprising fewer than five trainees (Barker 1995; Chen 2014; Lovett
1990; Lovett 2000; Savage 2003; Savage 2005).

Training administrator

Human

Eight of the 14 included studies administered training primarily via
a human, that is, researcher, teacher, or clinician (Chen 2014; Hurry

2007; Levy 1997; Levy 1999; Lovett 1990; Lovett 2000; Savage 2003;
Savage 2005).

Computer

Six of the 14 included studies used computers as the primary
training method (Barker 1995; Blythe 2006; Ford 2009; Hurford
1994; McArthur 2015a; McArthur 2015b).

Comparisons

All studies compared a phonics intervention to a control group that
did either no training (i.e. treatment as usual; nine studies: Blythe
2006; Ford 2009; Hurry 2007; Hurford 1994; Levy 1997; McArthur
2015a; McArthur 2015b; Savage 2003; Savage 2005), or alternative
training (five studies: Barker 1995; Chen 2014; Levy 1999; Lovett
1990; Lovett 2000).

Outcome measures

The tests used by each study to measure primary and secondary
outcomes are outlined in the Characteristics of included studies
table. They are summarised in Table 1, and discussed below.

Primary outcomes

Mixed/regular word reading accuracy

Eleven of the 14 included studies measured mixed/regular
word reading accuracy. In five studies, the tests were bespoke
experimental tasks that presented readers with regular or irregular
words (Levy 1997; Levy 1999; Lovett 1990; Lovett 2000; Savage
2003). Three studies used versions of the Word Identification
subtest from the Woodcock-Johnson Reading Mastery Test (Barker
1995; Ford 2009; Hurford 1994). One study used the Wechsler
Individual Achievement Test (Blythe 2006), one used the Word
Reading Test from the British Ability Scales (Hurry 2007), and one
used the Group Reading Assessment and Diagnostic Evaluation
Level 1 Version A: Word Recognition Assessment (Chen 2014).

Non-word reading accuracy

Ten of the 14 included studies tested non-word reading accuracy.
Four studies used a non-word reading test from a version of the
Woodcock-Johnson Reading Mastery Test (Barker 1995; Ford 2009;
Hurford 1994; Lovett 2000), five studies used experimental non-
word reading tests that were developed specifically for the study
(Levy 1997; Levy 1999; McArthur 2015a; McArthur 2015b; Savage
2003), and one study used a non-word reading test from the
Wechsler Individual Achievement Test (Blythe 2006).

Irregular word reading accuracy

Four of the 14 included studies tested irregular word reading
accuracy through experimental irregular word reading tests that
were developed for the study (Lovett 1990; Lovett 2000; McArthur
2015a; McArthur 2015b).

Mixed/regular word reading fluency

Four of the 14 included studies measured mixed/regular word
reading fluency. Three studies used the Sight Word test from
the Test of Word Reading EBiciency (Ford 2009; McArthur 2015a;
McArthur 2015b). A fourth study used two experimental tests of
regular and irregular words that were designed specifically for
the study (Lovett 1990). For the meta-analysis in this review, we
calculated the mean eBect sizes of the two outcomes used in Lovett
1990 using the procedures outlined in Unit of analysis issues.
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Non-word reading fluency

Four of the 14 included studies tested non-word reading fluency
using the Phonemic Decoding test from the Test of Word Reading
EBiciency (Ford 2009; Lovett 1990; McArthur 2015a; McArthur
2015b).

Reading comprehension

Five of the 14 included studies tested reading comprehension.
One study used the Neale Analysis of Reading Ability (Hurry 2007),
one used the Wechsler Individual Achievement Test (Blythe 2006),
and one used the Gates-MacGinitie Reading Test (Ford 2009).
Two studies used the Test of Everyday Reading Comprehension
(McArthur 2015a; McArthur 2015b).

Spelling

Three of the 14 included studies tested mixed/regular or irregular
word spelling (Chen 2014; Lovett 1990; Savage 2003). Lovett 1990
tested spelling with separate mixed/regular and irregular spelling
tests that were designed specifically for the study. For the meta-
analysis in this review, we calculated the mean eBect sizes of the
two outcomes used in Lovett 1990 using the procedures outlined
in Unit of analysis issues. Chen 2014 and Savage 2003 used
experimental spelling tests that were developed specifically for
each study.

Secondary outcomes

Letter-sound knowledge

Three of the 14 included studies tested letter-sound knowledge.
This was unexpected since letter-sound knowledge is the focus of
phonics training. The three studies tested letter-sound knowledge
using experimental tasks designed specifically for the study (Lovett
1990; Savage 2003; Savage 2005).

Phonological output

Four of the 14 included studies tested phonological output. Three
studies used experimental tasks designed specifically for the study
(Barker 1995; Savage 2003; Savage 2005), and one study used the
Goldman Fristoe Woodcock Sound Analysis test (Lovett 2000).

Funding

Of the 14 studies included in this review, eight stated that they were
supported by funding organisations: Qualifications and Curriculum
Authority (Hurry 2007), Ontario Mental Health Foundation (Levy
1997; Lovett 2000), Social Sciences and Humanities Research
Council of Canada (Levy 1999; Lovett 1990), Velleman Foundation
(Lovett 2000), National Institute of Health and Child Development
(Lovett 2000), National Health and Medical Research Council
(McArthur 2015a; McArthur 2015b), Australian Research Council
(McArthur 2015a; McArthur 2015b), JJ Trust (Savage 2003), Helen
Arkell Dyslexia Association (Savage 2003), and McGill University
(Savage 2003).

Excluded studies

In the Characteristics of excluded studies table, we listed studies
that reading researchers might expect to be included in this review
but were excluded because they failed to meet our review criteria
(Criteria for considering studies for this review). We excluded 29
studies because interventions included phonics training plus two
or more other skills such as text reading, phoneme awareness,

and reading comprehension (Foorman 1997; Foorman 1998; Gillon
1997; Goldstein 2017; Gorard 2015; Hatcher 1994; Hatcher 2006;
JeBes 2016; King 2015; Lovett 1988; Lovett 1989; Lovett 2012;
Merrell 2015; Metsala 2017; Munro 2017; Olson 1997; Rashotte 2001;
Schlesinger 2017; Seiler 2018; Steacy 2016; Storey 2017; Torgesen
1999a; Torgesen 2006; Vellutino 1986; Vellutino 1987; Vellutino
1996; Wheldall 2017; Wise 1997; Wise 1999). Thirteen other studies
did not use randomisation, quasi-randomisation, or minimisation
(Gillon 2000; Gillon 2002); did not assess reading at pre- and post-
training (Torgesen 1997); used participants who did not meet our
inclusion criteria (Arnold 2016; Bhide 2013; Christodoulou 2017;
Dubois 2014; Lovett 1994; Savage 2018; Schaars 2017; Van Gorp
2017); did not include a control group that was untrained or did
non-phonics alternative training (Alexander 1991); or was a review
paper (Olson 1992). We excluded six studies for multiple reasons:
four studies did not meet the criteria for phonics training or did
not include a control group that was untrained or did non-phonics
alternative training (Berninger 2013; Torgesen 2001; Wise 1995;
Wise 2000); and in two studies neither the intervention nor the
participants met our inclusion criteria (Aboud 2018; Messer 2018).

Risk of bias in included studies

Below, and in Figure 1, we provided a summary of the results of our
'Risk of bias' assessment for each included study. Further details
can be found in the 'Risk of bias' tables (see Characteristics of
included studies tables).

Ten studies did not describe their random sequence generation
(Barker 1995; Blythe 2006; Hurford 1994; Hurry 2007; Levy 1997;
Levy 1999; Lovett 1990; Lovett 2000; Savage 2003; Savage 2005),
and 11 studies did not provide information about allocation
concealment and blinding Barker 1995; Blythe 2006; Ford 2009;
Hurford 1994; Hurry 2007; Levy 1997; Levy 1999; Lovett 1990; Lovett
2000; Savage 2003; Savage 2005). We contacted the authors of these
studies and all supplied further information regarding these 'Risk
of bias' factors (see directly below and the 'Risk of bias' tables for
each study for more information).

Allocation

Random sequence generation

Information provided in publications and from personal
communications with study authors indicated that all studies
allocated participants to groups using randomisation (Barker 1995;
Blythe 2006; Chen 2014; Ford 2009; Hurford 1994; Hurry 2007; Levy
1997; Levy 1999; Lovett 1990; Lovett 2000; Savage 2003; Savage
2005), quasi-randomisation (McArthur 2015a), or minimisation
(McArthur 2015b). See Characteristics of included studies table
for details. The study that used quasi-randomisation provided
evidence for why risk of bias was low (see Characteristics of
included studies table). Thus, we rated all studies at low risk of bias
on this domain.

Allocation concealment

All studies used central allocation of participants to groups so
personnel could not have foreseen assignment due to groups.
Therefore, we rated all studies at low risk of bias on this domain.
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Blinding

Participants and personnel

It is diBicult to absolutely ensure blinding of personnel that
deliver any cognitive treatment, which are oRen delivered by
humans who must to be aware of what they are doing. Blinding of
participants in cognitive reading treatment trials is of less concern
since participants (mostly children) do not have the expertise to
discern the nature of the experimental or control intervention
– if, indeed, they are aware a control intervention exists. Thus,
degree of performance bias in the current review was primarily
driven by how a study tackled the blinding of personnel. Seven
studies employed methods or procedures that explicitly addressed
personnel blinding (Blythe 2006; Levy 1997; Levy 1999; McArthur
2015a; McArthur 2015b; Savage 2003; Savage 2005). We judged
these studies at low risk of performance bias. The seven remaining
studies did not report explicit attempts to minimise performance
bias and hence we judged them at unclear risk of performance
bias (Barker 1995; Chen 2014; Ford 2009; Hurford 1994; Hurry 2007;
Lovett 1990; Lovett 2000).

Outcome assessment

Concerns about blinding of outcome assessment in reading trials
are mitigated by the fact that such trials use objective tests of
literacy-related skills that are explicitly designed to avoid assessor
bias via standardised administration and scoring procedures. In
this review, nine studies employed such tests and made explicit
attempts to address blinding of outcome assessment (Ford 2009;
Hurford 1994; Hurry 2007; Lovett 1990; Lovett 2000; McArthur
2015a; McArthur 2015b; Savage 2003; Savage 2005). We judged
these studies at low risk of detection bias. Two studies used
objective literacy-related tests but did not report explicit attempts
to minimise blinding of outcome assessment (Barker 1995; Chen
2014), while the three remaining studies used objective literacy-
related tests and reported that it did not make an explicit attempt to
minimise blinding of outcome assessment (Blythe 2006; Levy 1997;
Levy 1999). We rated these five studies at unclear risk of bias.

Incomplete outcome data

Five of the 14 included studies indicated that there was no attrition
across the study, so we judged these at low risk of attrition bias
(Blythe 2006; Chen 2014; Levy 1997; Levy 1999; Lovett 2000). Eight
studies reported minor attrition across the study, with groups
similarly aBected, so we judged these at low risk of attrition bias
also (Ford 2009; Hurford 1994; Hurry 2007; Lovett 1990; McArthur
2015a; McArthur 2015b; Savage 2003; Savage 2005). One study did
not provide any information about incomplete outcome data, so we
judged it at unclear risk of attrition bias (Barker 1995).

Selective reporting

For all but one study, there were no apparent missing literacy tests
(Chen 2014); Chen 2014 did not provide post-test data for a single
secondary outcome – blinding. Nevertheless, the absence of review
protocols, or explicit statements by studies that no tests had been
excluded from analysis or publication, meant that we had to rate all
studies as unclear for selective reporting.

Other potential sources of bias

No study reported any other potential sources of bias, and hence
we rated all studies at low risk of other potential sources of bias.

E>ects of interventions

See: Summary of findings for the main comparison Phonics
training versus control (no training or alternative training) for
English-speaking poor readers

The primary aim of this review was to measure the eBect of phonics
training on literacy-related skills in English-speaking poor readers.
To this end, we calculated the eBects of phonics training on seven
primary and two secondary outcomes (see below). A summary
of the statistics, including GRADE quality ratings, can be found
in Summary of findings for the main comparison and Table 1. A
summary of the tests used to measure the outcomes can be found
in Table 2.

Primary outcomes

Mixed/regular word reading accuracy

Eleven of the 14 studies (701 participants) tested the eBect of
phonics on mixed/regular word reading accuracy (Barker 1995;
Blythe 2006; Chen 2014; Ford 2009; Hurford 1994; Hurry 2007; Levy
1997; Levy 1999; Lovett 1990; Lovett 2000; Savage 2003). Three
studies used multiple mixed/regular reading tests (Barker 1995;
Lovett 1990; Lovett 2000). We dealt with repeated measures of the
same outcome as outlined in the Unit of analysis issues section,
and further explained in the respective Characteristics of included
studies table. Heterogeneity for this outcome was considerable,

exceeding 70% (Chi2 = 52.11; P < 0.001; I2 = 81%). We wondered if

the large I2 value was due to the atypical negative eBect found by
Barker 1995 (SMD –0.16) and the unusually large eBect found by
Levy 1999 (SMD 1.80). However, following the three steps outlined
in Assessment of heterogeneity, we concluded that there was no
reason to adjust or exclude the data from any studies, and hence we
compared a fixed-eBect and random-eBects meta-analysis for this
outcome. The results were similar (see Table 2), so we focused on
those from the random-eBects model, which adjusted estimates to
incorporate heterogeneity (Deeks 2011).

The SMD was 0.51 (95% CI 0.13 to 0.90; Z = 2.59; P = 0.01; Analysis
1.1). The GRADE rating for this moderate eBect was low. According
to criteria outlined by Ryan 2016, this means that phonics training
in English-speaking poor readers may improve mixed/regular word
reading accuracy. More data are required to increase the precision
of the data and certainty of this eBect.

We drew a funnel plot to explore reporting bias for the one outcome
that had data from more than 10 studies and did not have similar
standard errors for their eBect sizes (mixed/regular word reading
accuracy). The plot showed that studies with the least power and
imprecision (at the bottom of the graph) did not scatter more widely
than those at the top. This suggested an absence of reporting bias.
See Figure 3.
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Figure 3.   Funnel plot of comparison: 1 Treatment versus control random-e>ects model, outcome: 1.1 Mixed/regular
word reading accuracy.

 
Non-word reading accuracy

Ten of the 14 studies (682 participants) used eight diBerent
measures to test the eBect of phonics on non-word reading
accuracy (Barker 1995; Blythe 2006; Ford 2009; Hurford 1994; Levy
1997; Levy 1999; Lovett 2000; McArthur 2015a; McArthur 2015b;

Savage 2003). Heterogeneity for this outcome exceeded 70% (Chi2 =

50.72; P < 0.001; I2 = 82%). We wondered if it was due to an atypical
negative eBect found by Barker 1995 (SMD –0.50). Following the
steps outlined in Assessment of heterogeneity, we determined
not to adjust or exclude the data from any studies, and hence
we compared fixed-eBect and random-eBects meta-analyses. The
results were similar (see Table 2), so we focused on those from the
random-eBects model.

The SMD was 0.67 (95% CI 0.26 to 1.07; Z = 3.24; P = 0.001; Analysis
1.2). The GRADE rating for this moderate eBect was low. According
to Ryan 2016's criteria, phonics training in English-speaking poor
readers may improve non-word reading accuracy. More data are
required to increase the precision of the data and certainty of this
eBect.

Irregular word reading accuracy

Four of the 14 studies (294 participants) tested the eBect of phonics
training on irregular word reading accuracy in poor readers (Lovett
1990; Lovett 2000; McArthur 2015a; McArthur 2015b). We dealt with
repeated measures of the same outcome in Lovett 1990 as outlined
in the Unit of analysis issues section, and further explained in the

Characteristics of included studies table. Heterogeneity for this

outcome exceeded 70% (Chi2 = 14.41; P = 0.002; I2 = 79%). As per
the steps outlined in Assessment of heterogeneity, we identified no
reason to adjust or exclude the data from any studies, and hence
we compared fixed-eBect and random-eBects meta-analyses. The
results were similar for the two analyses (see Table 2), so we focus
on those from the random-eBects model.

The SMD was 0.84 (95% CI 0.30 to 1.39; Z = 3.04; P = 0.002; Analysis
1.3). The GRADE rating for this large eBect was moderate. According
to Ryan 2016, phonics training in English-speaking poor readers
probably improves irregular word reading accuracy. More data are
required to increase the precision of the data and certainty of this
eBect.

Mixed/regular word reading fluency

Four of the 14 studies (224 participants) tested the eBect of
phonics on mixed/regular word reading fluency (Ford 2009; Lovett
1990; McArthur 2015a; McArthur 2015b). We dealt with repeated
measures of the same outcome in Lovett 1990 as outlined in
the Unit of analysis issues section, and further explained in the
respective Characteristics of included studies table. We dealt with
inverted scale issues in Lovett 1990 (i.e. high scores represented
poorer performance – in contrast to the three other studies)
as outlined in the Characteristics of included studies table.

Heterogeneity for this outcome was low (Chi2 = 2.20; P = 0.53; I2 =
0%).
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The SMD was 0.45 (95% CI 0.19 to 0.72; Z = 3.33; P < 0.001;
Analysis 1.4). The GRADE rating for this moderate eBect was
moderate. Thus, phonics training in English-speaking poor readers
probably improves mixed/regular word reading fluency (Ryan
2016); however, more data are required to increase the precision of
the data and the certainty of this eBect.

Non-word reading fluency

Three of the 14 studies (188 participants) tested the eBect of
phonics on non-word reading fluency (Ford 2009; McArthur 2015a;

McArthur 2015b). Heterogeneity for this outcome was low (Chi2 =

0.02; P = 0.99; I2 = 0%).

The SMD was 0.39 (95% CI 0.10 to 0.68; Z = 2.63; P = 0.009;
Analysis 1.5). The GRADE rating for this moderate eBect was
moderate, suggesting that phonics training in English-speaking
poor readers probably improves non-word reading fluency (Ryan
2016). However, more data are required to increase the precision of
the data and the certainty of this eBect.

Reading comprehension

Five of the 14 studies (343 participants) tested the eBect of phonics
on reading comprehension (Blythe 2006; Ford 2009; Hurry 2007;
McArthur 2015a; McArthur 2015b). Heterogeneity for this outcome

was moderate (Chi2 = 8.45; P = 0.08; I2 = 53%).

The SMD was 0.28 (95% CI –0.07 to 0.62; Z = 1.54; P = 0.12; Analysis
1.6). The GRADE rating for this small eBect was low, which means
that phonics training in English-speaking poor readers may slightly
improve poor reading comprehension (Ryan 2016). More data are
required to increase the precision of the data and the certainty of
this eBect.

Spelling

Three of the 14 studies (158 participants) tested the eBect of
phonics on spelling words (Chen 2014; Lovett 1990; Savage 2005).
We dealt with repeated measures of the same outcome in Lovett
1990 as outlined in the Unit of analysis issues section, and further
explained in the respective Characteristics of included studies

table. Heterogeneity for this outcome was moderate (Chi2 = 3.89; P

= 0.14; I2 = 49%).

The SMD was 0.47 (95% CI –0.07 to 1.01; Z = 1.72; P = 0.09;
Analysis 1.7). The GRADE rating for this moderate eBect was low,
meaning that phonics training in English-speaking poor readers
may improve poor spelling (Ryan 2016). More data is required to
increase the precision of the data and the certainty of this eBect.

Secondary outcomes

Letter-sound knowledge

Three of the 14 studies (192 participants) tested the eBect of
phonics on letter-sound knowledge (Lovett 1990; Savage 2003;
Savage 2005). We dealt with repeated measures of the same
outcome in Lovett 1990 as outlined in the Unit of analysis issues
section, and further explained in the respective Characteristics of
included studies table. The heterogeneity for this outcome was low

(Chi2 = 0.11; P = 0.95; I2 = 0%).

The SMD was 0.35 (95% CI 0.04 to 0.65; Z = 2.22; P = 0.03; Analysis
1.8). The GRADE rating for this moderate eBect was low. According

to Ryan 2016, this means that phonics training in English-speaking
poor readers may improve letter-sound knowledge. More data are
required to increase the precision of the data and the certainty of
this eBect.

Phonological output

Four of the 14 studies (280 participants) tested the eBect of phonics
on phonological output (Barker 1995; Lovett 2000; Savage 2003;
Savage 2005). Following the steps in Assessment of heterogeneity,
we identified no reason to adjust or exclude the data from any
studies, and hence we compared fixed-eBect and random-eBects
meta-analyses. The results were similar for the two analyses (see
Table 2), so we focused on those from the random-eBects model.

The SMD was 0.38 (95% CI –0.04 to 0.80; Z = 1.77; P = 0.08; Analysis
1.9). The GRADE rating for this moderate eBect was low. According
to Ryan 2016, this means that phonics training in English-speaking
poor readers may improve phonological output. More data are
required to increase the precision of the data and the certainty of
this eBect.

Subgroup analyses

The secondary aim of this review was to explore the impact of
moderating factors on the eBicacy of phonics training in poor
readers (see Analysis 2.1; Analysis 2.2). A summary of the statistics
can be found in Table 5, which shows that: no subgroup analysis
included more than nine studies (most comprised only two to seven
studies); and the heterogeneity of data with most subgroups was

high (i.e. I2 greater than 70%). Therefore, we concluded that there
were not enough reliable data to make confident conclusions from
these subgroup analysis at this time.

Sensitivity analyses

In addition to the sensitivity analyses that compared the results
from a fixed-eBect meta-analysis with those from a random-eBects
meta-analyses for outcomes with high heterogeneity (reported
above), we conducted the two following sensitivity analyses.

Random sequence generation

The combined information from publications and personal
communications (see Included studies and Table 6) indicated that
almost all studies were controlled trials that used randomisation
or minimisation. We were unsure about Hurford 1994 due to the
discrepancy between the published report and personal contact
with the author, so we included the study but undertook sensitivity
analyses to determine the impact of removing it. Hurford 1994
contributed data to just two outcomes: mixed/regular word reading
accuracy and non-word reading accuracy. The SMD for mixed/
regular word reading accuracy with and without Hurford 1994
were 0.51 (95% CI 0.13 to 0.90; Z = 2.59; P = 0.01; 11 studies, 701
participants; Analysis 1.1) and 0.52 (95% CI 0.09 to 0.95; Z = 2.38; P
= 0.02; 10 studies, 651 participants; Analysis 4.1), respectively. The
SMD for non-word reading accuracy with and without Hurford 1994
were 0.67 (95% CI 0.26 to 1.07; Z = 3.24; P = 0.001; 10 studies, 682
participants; Analysis 1.2) and 0.69 (95% CI 0.24 to 1.14; Z = 3.03;
P = 0.002; 9 studies, 632 participants; Analysis 4.2), respectively.
These very similar outcomes suggest that the unclear random
allocation for Hurford 1994 did not have undue influence on the
overall outcomes.
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Group size

We undertook a second sensitivity analysis to determine the
influence of three relatively small studies on the outcomes (i.e. 10 or
fewer participants in the experimental and control groups): Blythe
2006 (n = 10), Chen 2014 (n = 9), and Ford 2009 (n = 9). The SMD for
the outcomes tested by these studies were very similar to those for
the full study set: mixed/regular word reading accuracy: 0.53 (95%
CI 0.07 to 1.00; Z = 2.26; P = 0.02; 8 studies, 654 participants; Analysis
5.1); non-word reading accuracy: 0.66 (95% CI 0.20 to 1.11; Z = 2.82;
P = 0.005; 8 studies, 644 participants; Analysis 5.2); irregular word
reading accuracy: 0.84 (95% CI 0.30 to 1.39; Z = 3.03; P = 0.002; 4
studies, 294 participants; Analysis 5.3), mixed/regular word reading
fluency: 0.50 (95% CI 0.22 to 0.78; Z = 3.53; P < 0.001; 3 studies, 206
participants; Analysis 5.4), non-word reading fluency: 0.39 (95% CI
0.08 to 0.69; Z = 2.50; P = 0.01; 2 studies, 170 participants; Analysis
5.5), reading comprehension: 0.25 (95% CI –0.15 to 0.64; Z = 1.22; P
= 0.22; 3 studies; 305 participants; Analysis 5.6), and spelling: 0.36
(95% CI –0.27 to 0.99; Z = 1.12; P = 0.26; 2 studies, 140 participants;
Analysis 5.7). Thus, small studies did not appear to have undue
influence on the overall outcomes.

D I S C U S S I O N

Summary of main results

We included 14 studies with 923 participants in this review;
three studies were new to this update (Chen 2014; McArthur
2015a; McArthur 2015b). A meta-analysis of the data revealed
that phonics training in English-speaking poor readers probably
improved irregular word reading accuracy, mixed/regular word
reading fluency, and non-word reading fluency. It may improve
mixed/regular word reading accuracy, non-word reading accuracy,
spelling, letter-sound knowledge, and phonological output. And it
may slightly improve reading comprehension. The positive eBects
of phonics training on all outcomes indicated that phonics did not
harm literacy-related skills in English-speaking poor readers. The
quality of evidence provided by the studies that generated these
eBect sizes was moderate or low. The wide CIs around the SMD for
each outcome raised concern about the precision of the data, and
highlighted the need for studies that assess the eBect of phonics
training on more homogeneous groups of poor readers who are
known to have problems in their phonics skills that match the types
of phonics training included in a programme.

This review conducted a series of subgroup analyses to determine if
phonics training in English-speaking poor readers is modulated by
training type, training intensity, training duration, or training group
size. A lack of studies, and high heterogeneity in results, meant that
we could not draw conclusions with any confidence. Many more
studies are needed to determine if any of these factors modulate
the eBect of phonics training in English-speaking poor readers.

Overall completeness and applicability of evidence

The outcomes of the 14 studies in this review appear applicable
to English-speaking poor readers in the general population for at
least five reasons. First, the fact that many of the studies were
published since 2003 indicates that the findings are applicable
to poor word readers in current times (Blythe 2006; Chen 2014;
Ford 2009; Hurry 2007; McArthur 2015a; McArthur 2015b; Savage
2003; Savage 2005). Second, a similar number of studies were
done in each of the major English-speaking countries in the world;
specifically, studies were done in Canada (five studies), the USA

(three studies), the UK (three studies), and Australia (three studies).
Third, research has established that poor reading is not restricted
to a particular culture or SES. The studies in this review recruited
samples with a variety of ethnic backgrounds and SES', which
is representative of English-speaking poor readers in the general
population. Fourth, the studies included similar numbers of males
and females. There is a popular perception that more males than
females are poor readers. This view has arisen from recruitment
bias: people are more likely to notice poor reading in boys than
girls, possibly because boys are more likely to misbehave when they
are frustrated or bored. Studies minimising recruitment bias have
found about equal proportions of male and female poor readers
(Shaywitz 2001). Thus, by recruiting similar numbers of males
and females, the studies included in this review represented the
proportion of males and females with poor reading in the general
population. The fiRh reason related to IQ. Most poor readers from
the studies included in this review had IQ scores within or above
the mean range. This reflects the type of poor reader who gains
the most attention in society (i.e. those with poor reading despite
average intelligence). As mentioned in the Background section,
there is growing evidence that IQ is not predictive of poor reading
or response to intervention. Thus, the outcomes of this review are
applicable to poor readers with various levels of IQ.

It is noteworthy that all but one study tested children, and so the
results of this review are more directly applicable to children than
adults. There is currently no evidence to suggest that adults with
poor reading respond diBerently to phonics training than children
with poor reading, but the number of studies addressing this issue
is limited. It is also noteworthy that only three studies included
letter-sound knowledge as an outcome measure. This is surprising
given that phonics training focuses on this skill. Future studies
should include letter-sound knowledge measures to ensure a more
complete understanding of the eBects of phonics on poor readers.

Quality of the evidence

There are at least five factors that have the potential to aBect the
quality of evidence in this review.

First, there is risk of bias. As illustrated by the 'Risk of bias' table
(Figure 1), all studies had a low-risk judgement for the majority of
the seven biases assessed in this review (see Figure 1).

Second factor was quality of evidence. According to GRADE
(Schünemann 2011a), randomised and pseudo randomised trials
– the only type of trial included in this review – are initially
rated as high quality, with quality subsequently downgraded for
a number of factors (see Table 6). The quality of evidence was
moderate for the three primary outcomes of irregular word reading
accuracy, mixed regular/regular word reading fluency, and non-
word reading fluency, but low for the four primary outcomes
(mixed/regular word reading accuracy, non-word reading accuracy,
reading comprehension, and spelling). For all primary outcomes,
the quality of evidence was limited by imprecision, with wide CIs
around the SMDs for each. This is unsurprising given that poor
readers are a heterogeneous population. There is a great need for
future studies to closer match the nature of the phonics problems
in a sample and the type of phonics training delivered. This will
reduce the heterogeneity of response to phonics training and hence
improve the precision of results.

Phonics training for English-speaking poor readers (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

21



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Third, there is variability in the amount of data used to calculate
eBects for each outcome. While the eBects for mixed/regular word
reading accuracy and non-word reading accuracy were calculated
from 10 to 11 studies, the eBects for the remaining nine outcome
measures were calculated from three to five studies.

Fourth, there was the chance that some training studies exposed
participants in a treatment group – but not a control group – to
content that is included in the outcomes. While it is possible that
some phonics training programmes may expose children to words,
or parts of words, that may be included in the post-tests, phonics
training programmes typically use a wide range of constantly
changing stimuli to teach children the letter-sound rules, rather
than repeatedly using the same content (i.e. specific words or
non-words). Since phonics training typically focuses on repeatedly
training rules, rather than specific content, the eBect of content
exposure during training should be minimal in typical phonics
training studies.

FiRh, the quality of evidence may be aBected by publication bias. As
outlined in the methods, we planned to use funnel plots to explore
reporting bias for any outcome that had data from more than 10
studies which did not have similar standard errors for their eBect
sizes (Sterne 2011). In this review, only one outcome had data from
more than 10 studies (mixed/regular word reading accuracy). The
funnel plot for this outcome, which is shown in Figure 3, indicated
that studies with the least power and imprecision (at the bottom
of the graph) did not scatter more widely than those at the top.
This suggested an absence of bias against publishing small studies
with non-significant eBects (in which case there would be a clear
gap in the bottom leR of the graph), or towards publishing studies
based on P values alone (in which case, the plot would have more
studies at the leR and right sides of the graph than in the middle
(Sterne 2011). Thus, publication bias did not appear to account
for the heterogeneity for the mixed/regular word reading accuracy
outcome at least.

Potential biases in the review process

The various analyses conducted in this review suggested that
potential biases were minimal for seven reasons. First, almost
all studies had low risk of bias for random sequence generation,
incomplete outcome data, and selective reporting. The majority
also had low or unclear risk of bias for allocation concealment,
blinding of outcome assessment, and blinding of personnel and
participants. Second, excessive heterogeneity applied to just three
outcomes, with an analysis revealing no systematic explanation
for this variance. Third, a funnel plot of the mixed/regular word
reading accuracy outcome suggested no evidence of publication
bias, bias introduced by using P values, or bias owing to outliers.
Fourth, a comparison of eBects using fixed- and random-eBects
analyses revealed very similar outcomes, suggesting a degree of
statistical reliability. FiRh, two sensitivity analyses produced very
similar results to the primary analysis. Sixth, the quality of evidence
for most primary outcomes was moderate. Seventh, we ensured
that review authors who were also authors of the included studies
did not assess the eligibility of these studies for inclusion and did
not extract the data.

Agreements and disagreements with other studies or
reviews

There are two previous meta-analyses that are highly relevant to
this review. The National Reading Panel in the USA found small-to-
moderate eBects of phonics on the reading skills of poor readers
(Ehri 2001). In line with this, the current review found moderate
eBects of phonics training on mixed/regular word reading accuracy,
non-word reading accuracy, mixed/regular word reading fluency,
non-word reading accuracy, spelling, letter-sound knowledge and
phonological output; and a small eBect on reading comprehension.
Interestingly, this review found large eBects of phonics training on
irregular word reading accuracy in English-speaking poor readers.

A likely explanation for any slight discord in the results between the
two reviews was the diBerent criteria used for study inclusion. In the
current study, we were interested in the specific eBect of phonics
training. Ideally, we would have only included studies that used
'pure' phonics training programmes (i.e. programmes that only
taught reading via phonics-based reading skills). However, prior
to doing this review, we suspected pure phonics training studies
might be rare. Thus, our criteria for phonics training included
programmes that trained phonics alone, or trained phonics plus
one other reading-related skill (sight word reading, phoneme
awareness). The National Reading Panel in the USA did not use
such strict criteria, and so included many more studies that used
programmes that trained at least two other reading skills in
addition to phonics (Ehri 2001). As discussed above, the outcomes
of such complex phonics programmes are diBicult to interpret
because reading gains could stem from phonics training, non-
phonics training, or an interaction between the two. The fact that
the current review found moderate and large eBects for some
outcomes suggests that the inclusion of non-phonics training in
complex phonics programmes may weaken training eBects for
some reading-related outcomes – perhaps because less time is
dedicated to phonics training per se.

A second previous meta-analysis, conducted by Suggate 2010,
found a moderate eBect size of phonics training on reading skills,
prereading skills, and comprehension skills in children who were
struggling readers. Suggate's criteria for phonics training were
quite similar to the current review, and Suggate's criteria for
struggling readers were similar to our criteria for poor readers (see
Criteria for considering studies for this review). This may explain
why our moderate eBects reflect those of Suggate, and why Suggate
identified a similar number of relevant phonics training studies (13)
in struggling readers in the first seven years of school. However,
unlike the current review, Suggate 2010 focused on children and
did not include unpublished studies. Thus, the slightly diBerent
outcomes of the two studies could be explained by diBerent study
sets.

A third previous meta-analysis – carried out by Galushka 2014
– found a small but significant eBect of phonics training on
reading skills of children and adolescents with poor reading. As
mentioned above, this review included a variety of phonics training,
many of which trained phonics in conjunction with other skills.
Thus, as per Ehri 2001, the inclusion of non-phonics training in
such multi-faceted phonics programmes may have weakened the
eBect of phonics per se on reading. In addition, Galushka 2014
calculated the mean eBect of phonics across diBerent reading
outcome measures. In the current review, with the exception of the
irregular word reading result (based on only four studies), there is
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evidence that phonics had larger eBects on reading outcomes that
depended directly upon phonics-related reading skills (e.g. non-
word reading accuracy, mixed/regular word reading accuracy) than
those that also depended upon other cognitive skills (e.g. reading
comprehension, phonological output).

A U T H O R S '   C O N C L U S I O N S

Implications for practice

The outcomes of this review suggest that phonics training is
probably eBective for treating poor reading fluency for regular
words and non-words. It may be eBective for treating poor reading
accuracy for regular words, non-words, and irregular words, as
well as poor spelling, letter-sound knowledge, and phonological
output. It may be slightly eBective for treating poor reading
comprehension. The positive eBects of phonics training on all
outcomes suggests that phonics training is not harmful for English-
speaking poor readers. These findings suggest that phonics training
is an appropriate treatment of choice to improve certain literacy-
related skills in poor readers.

Implications for research

There is a widely held belief that phonics training is the best way
to treat poor reading, yet we found only 14 studies that examined
the eBect of phonics training specifically in English-speaking poor
readers. That is, only 14 studies have tested the eBect of a training
programme that used either phonics alone, or phonics plus one
other literacy-related skill. More studies are needed to further
improve our confidence about the strength and extent of the
specific eBect of phonics training in English-speaking poor readers.

More studies are also needed to assess the eBect of phonics
training on skills beyond word reading accuracy. For example,
only three studies tested non-word reading fluency, and only three
studies measured letter-sound knowledge – a surprising finding
given this is the primary focus of phonics training. Future studies
should include a more comprehensive range of reading outcomes
to further understand the underlying cognitive processes that are
influenced by phonics training in poor readers.

More research is needed to understand the eBect that moderator
variables – such as training type, training intensity, training
duration, training group size, and training administrator – have on
the eBectiveness of phonics training for poor readers. In this review,
we attempted to address these issues via the subgroup analyses
for each outcome. However, the number of studies contributing to
each subgroup was too small, and the heterogeneity of data for
the majority of outcomes too high, to draw any conclusions with
confidence.

A surprising finding of this review was that phonics training had its
largest eBect on irregular word reading accuracy. According to most
models of word reading, phonics training should have its largest
eBect on the ability to read regular words or non-words (Coltheart
2001; Harm 1999).

Finally, future studies of phonics training for poor readers need
to report more explicitly their methods for generating allocation
sequences and concealment. While double blinding is diBicult to
guarantee in cognitive treatment trials, few studies explained how
they at least attempted to instigate double blinding. Thus, future
RCTs of phonics programmes need to explain the methods of their
randomised controlled trials in more detail. The CONSORT 2010
guidelines may prove useful in this respect (Shultz 2010).
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Criteria: score ≤ 40th percentile on the WJRMT Word Identification subtest; score < 50th percentile on
the Sound Categorisation subtest

Recruits: 54 English-speaking children, who scored slightly below mean range on Vocabulary subtest
form Stanford Binet IV-Revised (mean 16.5, SD 2.36; range 11–22)

Sex: not reported

Mean age: not reported (SD not reported; range 6 years, 2 months to 7 years, 8 months)

Ethnicity: not reported

Sample size: 32 English-speaking children

Allocation: "Children were randomly assigned to one of three conditions" (quote, p 95). This review
used the phonological decoding training group as the intervention group and the maths training group
as the control group. There was also a phonological awareness control group (see notes), which was
not used by this review.

Intervention groups:

1. phonics: n = 18 (mean age, SD, and range not reported)

2. phonological awareness: n = 18 (mean age, SD, and range not reported)

Control group: n = 18 (mean age, SD, and range not reported)

Interventions Intervention:

1. phonics training: phonological decoding training: Hint and Hunt I programme: "designed to acquaint
children with the basic short vowel sounds and provide practice in identifying words containing those
sounds" (quote, p 94; phonics)

2. phonological awareness: phoneme awareness training using Daisy Quest

Control: attentional control group: maths-oriented software programs (Alien Addition, Math Rabbit,
Math Blaster)

Procedure: training took place in school psychologist's office. Groups of 3 and 4 throughout the school
day. 25-minute sessions, 4 times/week (Monday to Thursday) for 8 weeks. Friday used as make-up ses-
sions. 1 experimenter at each site who set up each station with appropriate programme for each stu-
dent. Training done via computer. Experimenter helped with technical issues but no conceptual issues.
Students rewarded with 1 sticker at end of session.

Outcomes Time of post-test: immediately after training completed

Primary and secondary outcomes: non-word reading accuracy (Word Analysis subtest from WJRMT),
regular and irregular word reading accuracy (Word Identification subtest from WJRMT), and phonologi-
cal awareness (experimental: phoneme elision)

Notes 1. The phonological awareness training group used Daisy Quest andDaisy's Castle. Daisy Quest trains
recognising words that rhyme; recognising words that have the same beginning, middle, and end-
ing sounds. Daisy's Castle teaches these additional skills: recognising words formed from a series of
phonemes presented as onset and rime; recognising words that can be formed from a series of sep-
arately presented phonemes; counting the number of sounds in words. These programmes did not
include phonics and so were not included as an intervention in this review.

2. 2 measures were used to test reading accuracy: non-words. We only included the Word Analysis sub-
test of the WJRMT as it is a published test with known reliability.

3. 2 measures were used to test reading accuracy: words. We just used Word Identification of the WJRMT
to represent mixed/regular word reading accuracy.

Study start and end dates: not reported

Funding: not reported
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote from publication: "Children were randomly assigned to one of three
conditions" (p 95)

Comment: no other information provided

Allocation concealment
(selection bias)

Low risk Comment: could not foresee assignment due to central allocation of partici-
pants to groups.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Comment: no information provided; however, participants were children with
little understanding of reading treatment techniques and hence were unlikely
to understand allocation.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Comment: no information provided; however, this study used objective tests
of literacy-related skills that are designed to avoid assessor bias.

Incomplete outcome data
(attrition bias) 
All outcomes

Unclear risk Comment: no information provided; allocated group sizes not reported in
publication, and no response to request for information.

Selective reporting (re-
porting bias)

Unclear risk Comment: data reported for all phonological and reading tests listed in meth-
ods; adequate detail for data to be included in analysis.

Other bias Low risk Comment: none apparent

Barker 1995  (Continued)

 
 

Methods Randomised controlled trial

1 intervention group (phonics + phonological awareness) and 1 control group (untrained)

Participants Location/setting: medium-sized private primary school in Western Sydney, Australia

Criteria: received weekly group-based remedial reading instruction at the school and referred to the
study by a support teacher.

Recruits: the participants had no other comorbid specific learning disorders. They had a mean delay
of 13 months on a word reading task (subtest on WIAT-II); 11 months on a reading comprehension task
(subtest on WIAT-II), and 25 months on a pseudoword decoding task (subtest on WIAT-II). Participants
had a mean FSIQ of 100.15 (SD 9.38).

Sex: 15 males; 5 females

Mean age: 101.35 months (SD 17.58 months; range not reported)

Ethnicity: not reported

Sample size: 20 English-speaking dyslexic primary students

Allocation: random allocation

Intervention group: n = 10 (mean age 99.8 months; SD 18.94; range not reported)

Blythe 2006 
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Control group: n = 10 (mean age 102.9 months; SD 16.98; range not reported)

Interventions Intervention:Phonics Alive! 2: The Sound Blender (version 1.2): 10-week training programme. "Program
consists of 12 modules which systematically build skills in phoneme awareness, phoneme-grapheme
correspondences, sound and letter blending, and speed of processing" (quote, p 41)

Control: students continued to receive their school-based reading instruction (both in-class and at a
weekly remedial group with the support teacher).

Procedure: children in the intervention group continued their school-based instruction while they did
their training at home and at school on a computer. At home, each training module took approximate-
ly 15 minutes to complete. Students were instructed to repeat each module until they reached a mas-
tery level of 90% correct. Upon mastery of a module, students had to complete review worksheets. Ac-
cording to parents, a mean of 3.6 computer modules were attempted per child per week. "Thus, over
the 10-week training period, students completed a mean of 46 module attempts which represented ap-
proximately 11.5 hours of on-computer time" (quote) (in addition to 30 minutes/week with researcher:
5 hours). At school, children did "a weekly, 30 minute, one-on-one session with the researcher where
the student's progress was assessed by reviewing their progress chart and completed worksheets (5
minutes) and completing the current module on a computer (to verify mastery)." (quote) Any remain-
ing time was spent playing a "nonsense word game" (quote) (p 41).

Outcomes Time of post-test: immediately after training completed

Primary outcomes: non-word reading accuracy (WIAT-II: Pseudoword Decoding subtest), regular and
irregular word reading accuracy (WIAT-II: Word Reading subtest) and reading comprehension (WIAT-II
subtest)

Notes Contacted author for post-test SDs

Study start and end dates: not reported

Funding: not reported

Potential/declared conflicts of interest: none reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote from publication: "participants were randomly assigned to either a
control or treatment condition" (p 41).

Quote from personal communication: "participants who met selection crite-
ria were randomly assigned to either the Tx [treatment] or Ct [control] condi-
tion by drawing eligible names from a hat and placing sequentially into Tx/Ct
until all were assigned."

Allocation concealment
(selection bias)

Low risk Comment: could not foresee assignment due to central allocation of partici-
pants to groups.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote from personal communication: "given this was a simple Tx/Ct [treat-
ment/control] design there was no way to blind study participants or person-
nel from knowledge of who was in the treatment group. However, the trainer
had no previous knowledge or awareness of the participants and was not in-
volved in the referral process (they were referred by the school counsellor)."

Comment: participants were children with little understanding of reading
treatment techniques and hence were unlikely to understand allocation.

Blinding of outcome as-
sessment (detection bias) 

Unclear risk Quote from personal communication: "Initial assessment of IQ and reading
was conducted by the investigator on all participants PRIOR to their random

Blythe 2006  (Continued)
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All outcomes assignment to Tx [treatment] or Ct [control] conditions, and thus the assessor
was unaware of their future status in the study. Given this was a pilot study,
post-treatment assessment was conducted by the same assessor on all stu-
dents and this precluded the assessor conducting blind post-treatment assess-
ments."

Comment: study used objective tests of literacy-related skills that are de-
signed to avoid assessor bias.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: DF values indicated that data for all randomised participants were
included in the analyses. Author sent post-test SD.

Selective reporting (re-
porting bias)

Unclear risk Comment: data reported for all reading tests listed in methods; adequate de-
tail for data to be included in analysis.

Other bias Low risk Comment: none apparent

Blythe 2006  (Continued)

 
 

Methods Randomised controlled trial

1 intervention group (phonics + sight word) and 1 control group (alternative training)

Participants Location/setting: grade 2 students from a regular public sector in Quebec, Canada

Criteria: grade 2 students, considered to be 'at-risk readers,' who fell 1 SD below mean on the GRADE
(standardised test). Grade 2 (mean 2.89; SD 0.90). Using the GRADE, a stanine score was calculated cor-
responding to the raw scores. Grade 2 stanine score (mean 5; SD 2)

Recruits: 18 grade 2 students

Sex: 7 male; 11 female

Mean age: 7.06 years (SD 0.24; range 7–8 years)

Ethnicity: bilingual speakers of English and French

Sample size: 18 bilingual (French and English) students

Allocation: stratified randomisation – participants were matched with another participant in the same
class who scored similarly and in order of predetermined importance on the assessments: "phone-
mic blending assessment, word recognition test from the GRADE, spelling test and reading motiva-
tion" (quote, p 202). Within the pair, participants were randomly assigned to either GPC or word usage
group using an online random number generator (www.random.org).

Intervention group: n = 9 complex GPC group (mean age, SD, and range not reported)

Control group: n = 9 word usage group (mean age, SD, and range not reported)

Interventions Intervention: complex GPC and sight word training. Phonics was taught in the context of words (both
regular and irregular). For example, the sound /sh/ was taught in the word /she/. Participants were
shown a target GPC within a target word which was written in a different colour to the other letters,
pulled out the target GPC from the word using physical letters, heard the word in text as the researcher
read a story, had to identify the words in the text containing the target GPC, then had to read the tar-
get word aloud after. The researcher also explained to the participants where the GPC is usually locat-
ed within words.

Control: word usage condition. Lessons focused on the usage of target words in sentences through
sentence activities where participants had to use the target word in the correct way, and then by writ-
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ing sentences that used the target word. Review sessions occurred 3 times, each after 10 words were
taught, and then again on the final day to review all words that were taught.

Procedure: 20 minutes/group (4–5 students) outside the classroom. 3–4 sessions/week for 9 consecu-
tive weeks, with a total of 30 sessions. 600 minutes total (or 10 hours)

Outcomes Time of post-test: not explicitly reported but likely immediately

Primary outcomes: accuracy word reading (word recognition for words with taught GPCs; word recog-
nition assessment from GRADE), accuracy word reading (word recognition for all words), spelling (ex-
perimental test: spell 9 words that do not contain target GPC), and blending (at pretest only; phonemic
blending test by Pennington Publishing www.penningtonpublishing.com)

Secondary outcome: reading motivation (reading and self-concept scale)

Notes 1. Grade 1 students were also reported in the study; however, they did not meet criteria for 'at-risk' read-
ers and were therefore not included in this review.

2. Correspondence with authors for more information on intervention: "Our aim was to use regular
words so the students could transfer their learning to other words containing the same GPC" (quote).

3. The researcher also conducted > 4 hours of informal classroom observations. In the classroom, GPC
units were taught on the basis of individual words rather than as a theme, as is taught in the interven-
tion.

4. Chief investigator asked for further information to clarify regularity of words used in GPC training and
confirmation of group size.

Study start and end dates: not reported

Funding: not reported

Potential/declared conflicts of interest: none reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Comment: participants randomly assigned to group using online random
number generator.

Allocation concealment
(selection bias)

Low risk Comment: could not foresee assignment due to central allocation of partici-
pants to groups.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Comment: no information provided; however, participants were children with
little understanding of reading treatment techniques and hence were unlikely
to understand allocation.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Comment: no information provided; however, this study used objective tests
of literacy-related skills that were designed to avoid assessor bias.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: no information provided; however, Table 2 suggested that all 38
participants contributed data at pre- and post-test, suggesting no attrition.

Selective reporting (re-
porting bias)

Unclear risk Comment: phonemic blending was used to select and match groups. Data re-
ported pretest but no data available at post-test.

Other bias Low risk Comment: none apparent

Chen 2014  (Continued)
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Methods Randomised controlled trial

1 intervention group (phonics + phoneme awareness) and 1 control group (untrained)

Participants Location/setting: an alternative high school in Illinois, USA

Criteria: enrolled in a remedial reading programme

Recruits: 20 English-speaking participants. Most participants were bilingual. Mostly Title 1 (lower SES)

Sex: 9 male; 11 female

Mean age: 16.18 years (SD and range not reported)

Ethnicity: 4 African-American, 12 Hispanic, 2 white

Sample size: 18 English-speaking participants

Allocation: "students were randomly assigned to an experimental or control group by drawing
names" (quote, p 49).

Intervention group: n = 9 (female = 5, male = 4); mean age 16 years, 2 months; 3 African-American, 5
Hispanic, 1 white; mean standard score on TOWRE sight words: 85 (within mean) and TOWRE Phonemic
Decoding: 83 (below mean)

Control group: n = 9 (female = 5, male = 4); mean age 16 years, 1.5 months; 1 African-American, 7 His-
panic, 1 white; mean standard score on TOWRE sight words: 85 (within mean) and TOWRE Phonemic
Decoding: 81 (below mean)

Interventions Intervention: practice in phonemic awareness and decoding multi-syllable words using backwards
chaining, followed by practice on Word Workout computer program (practice skills learned in teacher-
instructed sessions)

Control: not explicitly stated; however, probably treatment and schooling as usual throughout the
training period (since all participants came from a remedial reading programme and participants were
divided into intervention and control groups via random drawing (see p 48)).

Procedure: training was conducted by the researcher in small groups or one-to-one. Children did 3 ×
15-minute sessions/week for 7 weeks.

Outcomes Time of post-test: immediately after training completed

Primary outcomes: non-word reading accuracy (WJTA-III: Word Attack subtest; forms A and B), regular
and irregular word reading accuracy (WJTA-III: Letter Word Identification subtest; forms A and B), non-
word reading fluency (TOWRE: Phonemic Decoding Efficiency subtest (forms A and B)), regular and ir-
regular word reading fluency (TOWRE: Sight Word Efficiency subtest (forms A and B)) and reading com-
prehension (Gates-MacGinitie Reading Comprehension Subtest)

Notes 1. TOWRE sight words and TOWRE Phonemic Decoding standard scores calculated using raw scores giv-
en (see pp 771–2)

2. 2 participants dropped out (1 from each group) and thus their pretest scores were removed. The thesis
only provides information on the 18 participants who completed the training.

3. Qualitative data (survey and focus groups) also collected

Study start and end dates: not reported

Funding: not reported

Potential/declared conflicts of interest: none reported
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Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote from publication: "students were randomly assigned to an experimen-
tal or control group by drawing names" (p 49).

Allocation concealment
(selection bias)

Low risk Comment: could not foresee assignment due to central allocation of partici-
pants to groups.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Comment: no information provided; however, participants were adolescents
with little understanding of reading treatment techniques and hence were un-
likely to understand allocation.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote from publication: "Tests were administered by an experienced teacher
who was not otherwise involved with the study ... to reduce tester bias" (p 49).

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Quote from publication: "One student from each group dropped out before
the conclusion" (p 68).

Comment: both groups experienced the same (low) dropout rate.

Selective reporting (re-
porting bias)

Unclear risk Comment: data reported for all reading tests listed in methods; adequate de-
tail for data to be included in analysis.

Other bias Low risk Comment: none apparent

Ford 2009  (Continued)

 
 

Methods Randomised controlled trial (most likely)

1 intervention group (phonics + phoneme awareness) and 1 control group (untrained)

Participants Location/setting: mostly middle-class US elementary schools

Criteria: standard score < 91 on the Word Attack test of the WRMT-R; standard score < 91 on the Word
Identification subtests of the WRMT-R

Recruits: children identified as at risk for RD with normal IQ or at risk for becoming poor readers with
low IQ (GV poor readers)

Sex: 48 male; 51 female

Mean age: 80.35 months (SD and range not reported)

Ethnicity: 92.8% white, 6% African-American, 5% Hispanic, and 7% Asian-American

Sample size: 99 children

Allocation: Half of the RDs and half of the GVs were included in the training group and the other half
comprised the control groups. So, there were four groups (RD trained, GV trained, RD control and GV
control). Group membership was determined by matching the students at risk for RD on the variables
outlined in the method section and then RANDOMLY assigning them to either the T (treatment) or C
(control) group. Statistical analysis was performed to determine that the T and C groups were equiva-
lent" (quote from personal communication via email). Since this review did not use IQ as an exclusion-
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ary criteria, we merged the 2 trained groups (RD and GC) to form the intervention group, and merged
the 2 untrained groups (RD and GV) to form the control group.

Intervention group: n = 49; mean = 25 (see notes below); 25 females and 24 males; mean age 79.8
months (SD and range not reported)

Control group: n = 50; mean = 25 (see notes below); 26 females and 24 males; mean age 80.9 months
(SD and range not reported)

Interventions Intervention: intrasyllable discrimination training, phonemic blending and phonemic segmentation
with letters. The training sequence was the same for each participant.

Control: no training

Procedure: intervention was one-to-one, 15–20 minutes/session. Approximately 40 sessions – twice/
week for approximately 20 weeks by computer and trainer

Outcomes Time of post-test: < 1 month after training completed

Primary outcomes: non-word reading accuracy (WJRMT-R: Word Attack subtest) and regular and irreg-
ular word reading accuracy (WJRMT-R: Word Identification subtest)

Notes 1. Study also included 332 children without reading difficulties, which we excluded as they did not meet
the criteria for inclusion.

2. Dropouts for 486 participants initially screened: 55 (13.3%), "this loss in the participant pool due to
attrition (13.3%) is similar to the attrition rate these school systems typically experience" (quote, p
649).

3. We used the Word Attack and Word Identification measures from the WRMT-R. Since we are including
all poor readers regardless of IQ, we took the mean of the 2 untrained groups (RD and GV) for control
data and the 2 trained groups (RD and GV) for experimental data. We also used the mean n for these
groups, which was 25 in each case.

4. Contacted Hurford (20 September 2011) for means and SDs for primary outcomes (discrimination,
segmentation, Word Identification and Word Attack measures) at pre- and post-test (supplied).

Study start and end dates: not reported

Funding: not reported

Potential/declared conflicts of interest: none reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote from personal communication: "Group membership was deter-
mined by matching the students at risk for RD on the variables outlined in the
method section and then RANDOMLY assigning them to either the T [treat-
ment] or C [control] group."

Allocation concealment
(selection bias)

Low risk Comment: could not foresee assignment due to central allocation of partici-
pants to groups.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Comment: no information provided; however, participants were children with
little understanding of reading treatment techniques and hence were unlikely
to understand allocation.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Personal communication: testing was done by someone who did not know
the students.

Hurford 1994  (Continued)
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Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Quote from publication: "three groups lost approximately same percentage
[13.3%] of participants" (p 649).

Comment: all groups experienced the same (relatively low) dropout rate.

Selective reporting (re-
porting bias)

Unclear risk Comment: data reported for all reading tests listed in methods; adequate de-
tail for data to be included in analysis.

Other bias Low risk Comment: none apparent

Hurford 1994  (Continued)

 
 

Methods Randomised controlled trial

2 intervention groups (phonics + phoneme awareness, Reading Recovery (not relevant)) and 2 control
groups (untrained, Reading Recovery (not relevant))

Participants Location/setting: year 2 children from English schools which provided Reading Recovery

Criteria: 1 of 7 poorest year 2 scorers in 18 schools on the Diagnostic Survey (Clay 1985)

Recruits: 42% received free school meals. 1 child was excluded from the study because of missing
baseline data. All children had IQ in the mean range (92–96).

Sex: 61% male; 39% female

Mean age: not reported (SD not reported; range 6–6.6 years)

Ethnicity: 16% spoke English as a second language

Sample size: 142 children

Allocation: random allocation (within schools) of poor readers to intervention and control groups

Intervention groups:

1. phonics + phoneme awareness: n = 96 (n = 92 for post-test data) (sex, mean age, SD, and range not
reported)

2. Reading Recovery: n = 95 (n = 89 for post-test data) (sex, mean age, SD, and range not reported)

Control groups:

1. untrained: n = 46 (n = 43 for post-test data) (sex, mean age, SD, and range not reported)

2. Reading Recovery: n = 41 (n = 40 for post-test data) (sex, mean age, SD, and range not reported)

Interventions Interventions:

1. phonics + phoneme awareness (phonological training): "Following Bradley and Bryant (1985), this in-
volved sound awareness training plus word building with plastic letters. The training initially focused
on alliteration and rhyme but also included work on boundary sounds and vowels and digraphs in
response to the child's progress. Children also matched sounds with plastic letters and constructed
words" (quote, p 234; phonics + phonological awareness).

2. Reading Recovery

Controls:

1. untrained: children in within-school control groups received standard provision available in school.
Since these children were poor readers, they received around 21 minutes of extra help per week with
reading.

2. Reading Recovery
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Procedure: intervention was 40 sessions (10 minutes each, one-to-one with tutor, spread over 7
months). 5 tutors delivered phonological training. Did not share details of intervention with classroom
teachers.

Outcomes Time of post-test: immediately after training completed

Primary outcomes: regular and irregular word reading accuracy (BAS word reading) and reading com-
prehension (Neale Prose Reading)

Notes 1. For the phonological training group, the article reported that the 6 poorest readers from 23 schools
were allocated to either the phonological training (n = 4) or the within-school control (n = 2). This
would equate to 92 participants in the phonological training group. However, Table 1 (p 232) reported
that there were 96 participants in the phonological training group. We contacted Jane Hurry to explain
this. We received a reply on the 16 January 2012: "I have now looked at the file and find that of the
23 Phon schools we actually selected the bottom 7 children from 5 of the schools. Of those 5 extra
children, there was missing baseline data for 1, so that child never made it into the study. The other
extra 4 were assigned to the intervention, hence the 96" (quote).

2. We excluded the 22 Reading Recovery schools (and controls) from our analysis since it involved text
reading (an exclusion criterion of our review).

3. We excluded the 18 untrained control schools since the within-school controls were superior controls
for the trained children because they were better matched for SES and learning environment.

4. Contacted Hurry on 14 September about which subtests were used from the Neale Prose Reading.
Replied that they used the accuracy and comprehension subtests to make up their Neale Prose Read-
ing measure (see Table 1). We used this as a measure of reading comprehension.

5. There were 3 post-tests: post-test 1 (after completion), post-test 2 (1 year later), post-test 3 (3.5 years
later). We included the first post-test results in this review since all other studies in this review reported
immediate post-test data.

6. Contacted Hurry for clarification on:
a. participant numbers (Hurry responded on 16 January 2012; see above);

b. attrition (Hurry responded on 17 January 2012; see response in 'Risk of bias' table below),

c. which subtest of the Neale (Prose) Reading was used: Neale accuracy and comprehension scores
(03 February 2012),

d. approximately how many minutes/hours the participants spent on phonological training per week
(Hurry responded on 16 February 2012: "I confirm that each child was given 40 x 10 min individual
sessions = 400 minutes" (quote)).

Study start and end dates: September 1992 to December 1996

Funding: "This work was conducted with the...funding of QCA" (quote, p 246).

Declared/potential conflicts of interest: none reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote from publication: for the relevant groups (phonological training and
within-school controls): the "six poorest readers randomly assigned to phono-
logical training (N = 4) or to within-school control condition (N = 2)" (p 231).

Allocation concealment
(selection bias)

Low risk Comment: could not foresee assignment due to central allocation of partici-
pants to groups.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Comment: no information provided; however, participants were children with
little understanding of reading treatment techniques and hence were unlikely
to understand allocation.

Hurry 2007  (Continued)
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Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote from publication: "At each of the three post-tests, members of the re-
search team tested the children 'blind', that is without knowing to which group
children belonged" (p 233).

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: for the relevant groups (phonological training and within-school
controls), 4 and 3 (respectively) children dropped out between pre- and post-
test 1. We requested more information from author. Received response on 17
January 2012 that some children "had failed to receive a sufficient amount of
the intervention, usually as a result of moving school" while others "could not
be tested because they had moved too far or were not traced" (quote). Thus,
both groups experienced the same (relatively low) dropout rate for reasons ex-
traneous to the study.

Selective reporting (re-
porting bias)

Unclear risk Comment: data reported for all reading tests listed in methods; adequate de-
tail for data to be included in analysis.

Other bias Low risk Comment: none apparent

Hurry 2007  (Continued)

 
 

Methods Randomised controlled trial

4 intervention groups (rime, onset, phoneme, whole word (not relevant)) and 1 control group (un-
trained)

Participants Location/setting: grade 2 children from 16 schools in Canada

Criteria: < 7 words read correctly on the WRMT Word Identification test; or < 7 words read correctly on
the WRAT-R Word Identification test; or < 7 training words read correctly

Recruits: 125 English-speaking children. Mean performance on WRMT at Grade 1.2 level and Word
Identification subtest of WRAT-R scores in preschool range. On average only read 3 or 4 words from the
set of 32 words to be trained

Sex: not reported

Mean age: not reported (SD not reported; range 5.9–7.9 years)

Ethnicity: not reported

Sample size: 100 English-speaking children

Allocation: children were randomly allocated to 5 groups: 4 intervention groups and 1 control group. 3
intervention groups did phonics training, so all these children were grouped together for the interven-
tion group. The 4th group did whole word training (not relevant). The 5th (untrained) group was used
as the control group.

Intervention groups:

1. rime: n = 25 (sex, mean age, SD, and range not reported)

2. onset: n = 25 (sex, mean age, SD, and range not reported)

3. phoneme: n = 25 (sex, mean age, SD, and range not reported)

4. whole word: n = 25 (sex, mean age, SD, and range not reported)

Control group: n = 25 (sex, mean age, SD, and range not reported)

Interventions Interventions:

Levy 1997 

Phonics training for English-speaking poor readers (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

41



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

"The four training groups all learned to read the same set of 32 words, as well as participated in the
classroom program... On each day of training, children in all groups read once only the entire set of 32
words printed on individual index cards. The groups differed in how the words were grouped during
learning, and in the method of instruction" (quote, p 366)

1. rime: "four written words of a rime family were shown together. First 15 days or until all 32 words pro-
nounced correctly on 2 successive days: common rime segment for each family block was written in
red to highlight the shared orthographic segment" (quote, p 366). Following 15 days or when criterion
was met: "10 black and white trials where the child pronounced the 32 words printed in black ink once
a day" (quote, p 368)

2. onset: "four written words per family block shared the initial consonant(s)-vowel segment" (quote, p
368). 15 colour trial days (or 2 successive correct readings): initial consonant(s)-vowel segment written
in red. Following the 15 days or when criterion was met: maximum of 10 black and white trials (quote,
p 368)

3. phoneme: "four written words for each block were randomly selected from the 32 words, with the
restriction that no two onset or rime family members could be in the same block. The same eight
random blocks were used on each day of training. There was no consistent relation among phonemic
units in the four words, but for each word the letters of each phoneme were printed in a different
colour... maximum of 15 colour trials and 10 black and white trials" (quote, p 368)

4. whole word: "four words per block randomly selected... words written in black ink... experiment read
each word with no segmentation" (quote, p 368)

Control: received regular classroom regimen during the training phase.

Procedure: pre-test phase, training phase, post-training phase. One-to-one training

Outcomes Time of post-test: immediately after training completed

Primary outcomes: non-word reading accuracy (experimental: 48 new non-words) and regular word
reading accuracy (experimental: 48 new regular words)

Notes 1. Paper presented 2 experiments. Experiment 1 focused on non-readers while experiment 2 focused on
poor readers. Therefore, we only included experiment 2 in our review.

2. Intervention 4 (of experiment 2) trained irregular words and therefore we did not include this in our
review or analysis.

3. Contacted author (B Levy) on 26 September 2011 for:
a. mean age (and SDs) of participants: did not know;

b. number of males/females: did not know;

c. inclusion criteria: did not know;

d. details on the control group: same as the control group in experiment;

e. length of training: depended on child's progress and speed of responding;

f. training group size: one-to-one

4. Since the rime, onset and phoneme training groups all trained phonics, we merged their results for
the experimental data.

5. There were 2 measures that tested reading accuracy: non-words (onset non-words and rime non-
words). We merged these 2 tests for a measure of reading accuracy: non-words. Similarly, there were
2 measures testing reading accuracy: regular words (onset words and rime words). We merged these
2 tests for 1 measure of reading accuracy: regular words.

6. There were 2 immediate post-tests: the day after completion, and 1 week after completion. We used
the first post-test in this review.

Study start and end dates: not reported

Funding: "This research was supported by a grant to Betty Anne Levy from the Ontario Mental Health
Foundation" (quote, p 386).

Declared/potential conflicts of interest: none reported

Risk of bias
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote from publication: "twenty-five children were randomly assigned to
each of the five training conditions" (p 378).

Quote from personal communication: "children were randomly assigned to
conditions as they arrived for the study, with the intention to keep numbers
per condition as equal as possible in each school at all times. The idea was to
balance for time of year effects and conditions in schools. Otherwise, assign-
ment per condition was random and controlled by the tester."

Allocation concealment
(selection bias)

Low risk Comment: could not foresee assignment due to central allocation of partici-
pants to groups.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote from personal communication: "the teachers and parents knew the
general purpose of the study but no details of manipulations, child assign-
ments or individual child outcomes."

Comment: participants were children with little understanding of reading
treatment techniques and hence were unlikely to understand allocation.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Quote from personal communication: "the same testers scored all tests for
both pre- and post-tests. No blinding of testers was attempted since the exper-
imenters were largely the testers."

Comment: study used objective tests of literacy-related skills that are de-
signed to avoid assessor bias.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: no explicit information about attrition, but DF suggested all ran-
domised participants were included in the analysis.

Selective reporting (re-
porting bias)

Unclear risk Comment: data reported for all outcome measures outlined in methods; ade-
quate detail for data to be included in analysis.

Other bias Low risk Comment: none apparent

Levy 1997  (Continued)

 
 

Methods Randomised controlled trial (stratified randomisation)

2 intervention groups (onset rime + phoneme segmentation, whole word (not relevant)) and 1 control
group (alternative training)

Participants Location/setting: grade 2 classrooms of the Hamilton-Wentworth Roman Catholic Separate School
Board, Canada

Criteria: English speaker; score < 90 on the WRAT-3 Word Identification test; score > half a grade below
appropriate grade on the WRMT Word Identification test; < 15 training words read correctly

Recruits: 128 English-speaking children in Grade 2

Sex: 72 male; 56 female

Mean age: 7 years 7 months (SD and range not reported)

Ethnicity: mixed racial distributions

Sample size: 96 English-speaking children

Levy 1999 

Phonics training for English-speaking poor readers (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

43



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

Allocation: fast RAN and slow RAN poor readers randomly allocated to four groups (onset rime,
phoneme segmentation, whole word, arithmetic). Two groups received phonics training (onset rime,
phoneme segmentation), and so were merged. The arithmetic group was used as the control group.

Intervention groups:

1. onset rime + phoneme segmentation: n = 64 (sex, mean age, SD, and range not reported)

2. whole word: n = 32 (sex, mean age, SD, and range not reported)

Control group: n = 32 (sex, mean age, SD, and range not reported)

Interventions Interventions:

"On each day of training, children in all groups read through the set of 48 words once only. Each word
was printed on a separate index card. On the 1st day only, the experimenter first read through the
set only once, in a manner appropriate to modelling that training condition, and then the child read
through the set in the same manner. On all subsequent days, the child read the words and the experi-
menter provided only corrective feedback. The critical differences among the three training conditions
for the fast and the slow RAN groups were how the 48 words were grouped together during the presen-
tation and how the words were segmented" (quote, pp 123–4)

1. onset rime + phoneme segmentation:
a. rime: "48 words were presented 4 at a time, where the word on each of the four cards presented

together was from the same rime family and each was segmented by colouring the rime unit in red
and the onset unit in black" (quote, p 124)

b. colour trials: 15 days or until criterion of entire 48 words read correctly on 2 successive days was
met. Following the colour trials, the words were printed in black ink only.

c. phoneme: "Each phonemic unit was printed in a different colour for the 1st 15 days of training or
until the criterion of two successive perfect readings was met" (quote). Following the colour trials,
the words were printed in black and white.

2. whole word: "Each card contained a written word written in one of three colours... each word was in a
single colour and the experimenter pronounced the whole word with no segmental breaks. The child
then read the whole words on each trial, with corrective feedback at the whole word level. On black
and white trials, the colours were removed... all words were printed in black ink" (quote, p 124)

Control (arithmetic): "Help with addition and subtraction in one-on-one sessions" (quote, p 125)

Procedure: all one-to-one training, outside of the classroom, for 15 minutes/day for 4 weeks

Outcomes Time of test: day after completion of training: immediate

Primary outcomes: non-word reading accuracy (experimental: 48 new non-words) and regular word
reading accuracy (experimental: 48 new regular words)

Notes 1. While there were 6 intervention groups (fast and slow RAN rime, phoneme and whole word) our review
focused on the rime and phoneme conditions since they were phonics training.

2. Since both the rime and phoneme intervention groups trained phonics, the experimental data used
in this review was a mean of the fast and slow RAN rime and phoneme training groups (i.e. 4 groups).
The control data was a mean of the fast and slow RAN control groups.

3. There were 2 immediate post-tests: the day after completion and 1 week after completion. We only
used the first post-test in this review.

Study start and end dates: not reported

Funding: "This research was supported by a grant to the first author from the Social Sciences and Hu-
manities Research Council of Canada" (quote, p 115).

Declared/potential conflicts of interest: none reported

Risk of bias
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Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote from publication: "the fastest RAN children were assigned to the four
fast RAN training groups and the slowest RAN children were assigned to the
four slow RAN training groups" (p 121).

Comment: 1 fast RAN group and 1 slow RAN group were allocated to each type
of training and a control group.

Quote from personal communication: "Children were randomly assigned to
conditions as they arrived for the study, with the intention to keep numbers
per condition as equal as possible in each school at all times. The idea was to
balance for time of year effects and conditions in schools. Otherwise assign-
ment per condition was random and controlled by the tester."

Allocation concealment
(selection bias)

Low risk Comment: could not foresee assignment due to central allocation of partici-
pants to groups.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote from personal communication: "the teachers and parents knew the
general purpose of the study but no details of manipulations or child assign-
ments or individual child outcomes."

Comment: participants were children with little understanding of reading
treatment techniques and hence were unlikely to understand allocation.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Unclear risk Quote from personal communication: "the same testers scored all tests for
both pre and post tests. No blinding of testers was attempted since the experi-
menters were largely the testers."

Comment: study used objective tests of literacy-related skills that are de-
signed to avoid assessor bias.

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: no explicit information about attrition, but analysis of number of
children who met criterion after training suggests that all randomised partici-
pants were included in the analysis (i.e. 16 in each group).

Selective reporting (re-
porting bias)

Unclear risk Comment: data reported for all outcome measures outlined in methods; ade-
quate detail for data to be included in analysis.

Other bias Low risk Comment: none apparent

Levy 1999  (Continued)

 
 

Methods Randomised controlled trial

2 intervention groups (phonics + sight words, sight words (not relevant)) and 1 control group (alterna-
tive training)

Participants Location/setting: children referred to the Learning Disabilities Research Program at The Hospital for
Sick Children in Toronto, Canada

Criteria: score < 25th percentile on 4 out of 5 reading tests (WRAT-3: Reading; WRMT-R: Word Identifica-
tion; WRMT-R: Word Attack; Peabody Individual Achievement Test – Revised: Reading Recognition; GFW
Sound-symbol Tests: Reading of Symbols); WISC-R Verbal and Performance IQ ≥ 85; no English as sec-
ond language, extreme hyperactivity, hearing impairment, brain damage, a chronic medical condition
or serious emotional disturbance, attention deficits; aged 7–13 years

Lovett 1990 
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Recruits: 54 disabled readers. WISC-R Mean Verbal IQ 98.4, SD 10.6; Mean Performance IQ 106.2, SD
12.6. Majority of participants were from families in the middle socioeconomic ranges according to the
Blishen scales (Index M = 43.6, SD = 11.5, range 28.9–71.7)

Sex: 38 male; 16 female

Mean age: 8.4 years (SD 1.6; range 7–13 years)

Ethnicity: not reported

Sample size: 36 disabled readers

Allocation: randomly assigned to 3 groups: REG≠EXC, REG=EXC, and control (CSS). This review used the
REG≠EXC group as the intervention group and the CSS group was the control group (see notes for re-
maining group).

Intervention groups:

1. phonics + sight words: n = 18* (sex, mean age, SD, and range not reported)

2. sight words: n = 18* (sex, mean age, SD, and range not reported)

Control group: n = 18* (sex, mean age, SD, and range not reported)

Interventions Interventions:

1. phonics + sight words: REG≠EXC; "Regular words were taught by training the constituent letter-sound
mappings. Exception words were introduced and rehearsed by whole-word methods alone... spelling
training for regular words emphasized segmentation of the word into its individual sounds, with at-
tention paid to the sequence of sounds, the sequence of individual letters, and any letter-sound pat-
terns illustrated by the word" (quote, p 770–1)

2. sight words: "regular and irregular words taught the "exception word" way" (quote, p 770)

Control: CSS programme: problem solving and study skills training

Procedure: 35 × 1-hour sessions for each programme (4/week). Children instructed in pairs in spe-
cial laboratory classrooms at a paediatric teaching hospital by special education teachers. "There was
no attempt to explicitly control for other educational experiences of the children enrolled in these
programs. Some were in special education placements in their community schools; some were not
and had never been. For those subjects receiving any other individualized remedial instruction, their
teacher was asked to refrain from training, rehearsing, or elaborating in any way on the instructional
content the child was receiving as part of his or her experimental treatment program" (quote, p 771).

Outcomes Time of post-test: not stated explicitly but appears to be immediate

Primary outcomes: regular word reading accuracy (experimental: trained and untrained words), irreg-
ular word reading accuracy (experimental: trained and untrained words), regular word reading fluen-
cy (experimental: trained and untrained words), irregular word reading fluency (experimental: trained
and untrained words), regular word spelling (experimental: trained and untrained words), and irregular
word spelling (experimental: trained and untrained words)

Secondary outcomes: letter-sound knowledge (experimental: trained and untrained letter-sound
rules)

Notes *Contacted Jan Frijters who supplied this information

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote from publication: "children were randomly assigned to a treatment
condition and to a particular teacher" (p 771).

Lovett 1990  (Continued)
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Quote from personal communication: "children were matched on decoding
ability and then random number tables were used to randomly assign treat-
ment to pair and to assign teacher to pair."

Comment: best described as matching with randomisation.

Allocation concealment
(selection bias)

Low risk Quote from personal communication: "the PI assigned treatments and
teachers to child pair based on participant identity alone. Neither children nor
teachers would have had contact with the person doing the assignment, as all
contact prior to this point was with study psychometrists."

Comment: could not foresee assignment due to central allocation of partici-
pants to groups.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Quote from personal communication: "since this is a verbally-administered
intervention with quite explicit and structured content, and teachers were
trained on the materials used, teachers could not be blind to the particular
treatment they were teaching. Participants were not told what their assign-
ments were, but on consent forms were told that they would participate in one
of three conditions, with all conditions described. Teachers did not reveal con-
dition to participants."

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote from personal communication: "All standardized/norm referenced as-
sessments were administered by trained psychometrists who were blind to as-
signment; however, some content-related and experimental measures (e.g.
the four word lists) were administered by teachers themselves at the pre-spec-
ified testing intervals. In the former case, psychometrists would have had the
participants name and testing folder alone, not the master subject-list."

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: in the publication, there was no explicit information about attri-
tion; the fact that DF varied between tests suggests missing data for some chil-
dren for some tests.

Quote from personal communication: "this one has puzzled us. We would
typically report dropouts and/or discontinuations. Given the design, we would
have expected a df of 50, which is what is reported for most measures. The
lower df would likely indicate not dropped-out participants, but equipment er-
rors, basal/ceiling problems, etc. that may have invalidated particular tests, or
in the case of speed specifically (reported as 41 df) a failure of the voice onset
recording device."

Comment: given that equipment errors etc. occur on a random basis, the low-
er DF were unlikely to relate to bias

Selective reporting (re-
porting bias)

Unclear risk Comment: data reported for all outcome measures outlined in methods; ade-
quate detail for data to be included in analysis.

Other bias Low risk Comment: none apparent

Lovett 1990  (Continued)

 
 

Methods Randomised controlled trial

2 intervention programmes (phonics + phoneme awareness, word identification (not relevant)) and a
control (alternative training)

Participants Location/setting: children referred to the Clinical Unit at The Hospital for Sick Children in Toronto,
Canada
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Criteria: score < 25th percentile on 4 out of 5 reading tests (WRAT-3: Reading; WRMT-R: Word Identifica-
tion; WRMT-R: Word Attack; Peabody Individual Achievement Test - Revised: Reading Recognition; GFW
Sound-symbol Tests: Reading of Symbols); WISC-R Verbal and Performance IQ ≥ 85; no English as sec-
ond language, extreme hyperactivity, hearing impairment, brain damage, a chronic medical condition
or serious emotional disturbance, attention deficits; aged 7–13 years

Recruits: 166 reading disabled children. Mean IQ on WISC-3 or WISC-R: Verbal IQ M 92, SD 13.7, Perfor-
mance IQ M 98.7, SD 14.3. On average, sample > 2 SD below age-norm expectations at referral, with half
of the children consistently below the first percentile for age on standardised achievement measures.
Of these 166, 84.3% of the sample (140 participants) could be classified into 1 of 3 subgroups: 54.3%
double deficit, 22.1% phonological deficit, 23.6% visual naming-speed deficit.

Sex: 113 males; 53 females

Mean age: 9.9 (SD 1.6 years; range 7–13 years)

Ethnicity: not reported

Sample size: 88 reading disabled children

Allocation: 140 children randomly assigned to 1 of 3 treatments: PhAB training; WIST Program (not rel-
evant to this review); and CSS (controls). In this review, the PhAB trainees were the intervention group
and the CSS were the control group.

Intervention groups:

1. phonics + phoneme awareness: n = 51 (sex, mean age, SD, and range not reported)

2. word identification: n = 52 (sex, mean age, SD, and range not reported)

Control group: n = 37 (sex, mean age, SD, range not reported)

Interventions Interventions:

1. phonics + phoneme awareness: PhAB skills were trained with oral and written presentations of let-
ter-sound and letter-cluster-sound correspondences. Word segmenting and blending, sound segmen-
tation and blending, rhyming. Special orthography used to teach letter sounds: "the special orthog-
raphy is a temporary convention used to highlight salient features of some letters; it provides visual
cues to the child with RD such as symbols over long vowels (macrons), letter size variation, and con-
nected letters to facilitate initial learning" (quote, p 337)

2. word identification: "instruct children in the acquisition, use, and monitoring of different word iden-
tification strategies" (quote, p 338)

Control: the CSS Program taught organisational strategies, academic problem solving, study and self-
help techniques. Children in the CSS programme received the same amount of individualised teacher
attention as did children in the remedial reading programmes.

Procedure: children received 35 hours of instruction (1-hour sessions, 4 times/week) on a 2:1 or 3:1
ratio in special laboratory classrooms at a paediatric teaching hospital or in affiliated schools in the
Toronto metropolitan area.

Outcomes Time of post-test: immediately after training completed

Primary outcomes: non-word reading accuracy (WJRMT: Word Attack subtest), regular word reading
accuracy (experimental: 149 untrained regular words), and irregular word reading accuracy (experi-
mental: 149 untrained exception words)

Secondary outcomes: phoneme awareness (GFW Sound Symbol Tests: Sound Analysis subtest)

Notes 1. Contacted Frijters (on 4 October 2011) about means and SDs for reading measures from each of the 3
training conditions. We received an Excel file with means and SDs.

2. Asked whether there was an overlap in participants across 1994, 1997, and 2000 papers published
by their laboratory (n = 62 in 1994 paper, n = 122 in 1997 paper, and n = 166 in 2000 paper). It was
confirmed that there was an overlap in participants between the papers. Therefore, we decided to

Lovett 2000  (Continued)

Phonics training for English-speaking poor readers (Review)

Copyright © 2018 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

48



Cochrane
Library

Trusted evidence.
Informed decisions.
Better health.

 
 

Cochrane Database of Systematic Reviews

only include the 2000 paper for this review to limit any over representation of the data in the final
meta-analysis.

3. The second intervention group did the WIST Program. The WIST contained > 2 training components
(word identification by analogy, seeking the part of the word that you know, attempting variable vowel
pronunciations, 'peeling oB' prefixes and suffixes in an multi-syllabic word) and so was not included
in this review.

4. 2 measures tested Reading Accuracy: non-words (GFW: Reading of Symbols and WJRMT-R: Word At-
tack). We included the WJRMT-R as it is a very widely used test with known reliability.

5. There were multiple measures of phoneme awareness. We selected GFW sound analysis because it
was well matched between groups before training.

Study start and end dates: not reported

Funding: "This article was supported by operating grants to Dr Lovett from the Ontario Mental Health
Foundation, the Velleman Foundation, and the Social Sciences and Humanities Research Council of
Canada. Additional support for data analysis and manuscript preparation was provided by a Shannon
Award to Dr Lovett and to Drs. Robin Morris and Maryanne Wolf from the National Institute of Child
Health and Human Development and further supported by NICHD award No. 1 RO1 HD30970-01 A2 to
the same investigators" (quote, p 355).

Declared/potential conflicts of interest: none reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote from publication: "the experimental design in which the original 166
children participated involved random assignment to one of three active treat-
ment programs" (p 336).

Quote from personal communication: "children were matched on decoding
ability and then random number tables were used to randomly assign treat-
ment to pair and to assign teacher to pair."

Comment: best described as matching with randomisation.

Allocation concealment
(selection bias)

Low risk Quote from personal communication: "the PI assigned treatments and
teachers to child pair based on participant identity alone. Neither children nor
teachers would have had contact with the person doing the assignment, as all
contact prior to this point was with study psychometrists."

Comment: could not foresee assignment due to central allocation of partici-
pants to groups.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Unclear risk Quote from personal communication: "since this is a verbally-administered
intervention with quite explicit and structured content, and teachers were
trained on the materials used, teachers could not be blind to the particular
treatment they were teaching. Participants were not told what their assign-
ments were, but on consent forms were told that they would participate in one
of three conditions, with all conditions described. Teachers did not reveal con-
dition to participants."

Comment: participants were children with little understanding of reading
treatment techniques and hence were unlikely to understand allocation.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote from personal communication: "all standardized/norm referenced as-
sessments were administered by trained psychometrists who were blind to as-
signment; however, some content-related and experimental measures (e.g.
the four word lists) were administered by teachers themselves at the pre-spec-
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ified testing intervals. In the former case, psychometrists would have had the
participants name and testing folder alone, not the master subject-list."

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: extra data provided by author revealed that the data of all ran-
domised participants were included in the analyses.

Selective reporting (re-
porting bias)

Unclear risk Comment: data reported for all outcome measures outlined in methods; ade-
quate detail for data to be included in analysis.

Other bias Low risk Comment: none apparent

Lovett 2000  (Continued)

 
 

Methods Quasi-randomised controlled trial

3 treatment groups (phonics, sight words (not relevant), mixed (not relevant)) and 3 control groups (no-
training double-baseline period for phonics group, sight words (not relevant), mixed (not relevant))

Participants Location/setting: Sydney, Australia

Criteria: scored below the mean range for their age (i.e. had a Z score lower than –1) on the CC2 irregu-
lar-word reading test or non-word reading test. No history of neurological or sensory impairment as in-
dicated on a background questionnaire. Used English as their primary language at school and at home.

Recruits: full study included 141 dyslexic children recruited from schools, clinics, and newspaper ad-
vertisements. This review included the 39 participants who completed 8 weeks of no training (control)
and then 8 weeks of pure phonics training (intervention).

Sex: 63.8% male; 36.2% female

Mean age: 9.42 years (SD 1.71; range 7–12 years)

Ethnicity: not reported

Sample size: 39 dyslexic children

Allocation: quasi-randomised allocation procedure. Full study had 3 recruitment periods. 3 groups
were recruited in each recruitment period. The children included in this review were recruited in the
first recruitment period (months 1–6). The other children, recruited for the 2nd and 3rd groups in 2nd
and 3rd periods, were not included in this review since they did a mixture of phonics + sight word train-
ing). A between-groups ANOVA established that the groups did not differ in reading ability or age prior
to training.

Intervention groups:

1. phonics: n = 39 (sex, mean age, SD, and range not reported)

2. sight words: n = 40 (sex, mean age, SD, and range not reported)

3. mixed: n = 38 (sex, mean age, SD, and range not reported)

Control groups:

1. phonics T1: n = 39 (sex, mean age, SD, and range not reported)

2. sight words: n = 40 (sex, mean age, SD, and range not reported)

3. mixed: n = 38 (sex, mean age, SD, and range not reported)

Interventions Interventions:

1. phonics: children were instructed to do the phonics training at home for 30 minutes/day, 5 days/week,
for 8 weeks. All training was done on a computer using a modified version of the Lexia® Strategies for
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Older Students, which uses a wide variety of games and exercises to teach the pairing of written stimuli
(i.e. letters, letter clusters, syllables, morphemes, whole words, phrases, and sentences) to the spoken
versions of those stimuli. The modified programme thus focused on training GPCs either alone, within
parts of words (i.e. syllables), or within regular words. Phonics training focused on accuracy rather
than fluency.

2. sight words: children were taught to read irregular words by sight using the DingoBingo game.

3. mixed: children did both phonics and sight word training, alternating from day to day.

Controls:

1. phonics T1: prior to training, children completed a double-baseline period with outcome measures
tested before and after 8 weeks of no training.

2. sight words: prior to training, children completed a double-baseline period with outcome measures
tested before and after 8 weeks of no training.

3. mixed: prior to training, children completed a double-baseline period with outcome measures tested
before and after 8 weeks of no training.

Outcomes Time of post-test: immediately after no-training period (control) and then immediately after 8 weeks
of phonics training (experimental)

Primary outcomes: trained and untrained irregular word reading accuracy and non-word reading ac-
curacy

Secondary outcomes: word and non-word reading fluency and reading comprehension

Relevant measures: non-word accuracy (experimental: 20 untrained non-words printed on flash-
cards), irregular words (trained) accuracy (experimental: 30 flashcards), irregular words (untrained)
accuracy (experimental: 30 flashcards), non-word fluency (TOWRE: Non-word subtest), mixed/regular
word fluency (TOWRE: Sight Word subtest), reading comprehension (Test of Everyday Reading Compre-
hension)

Notes 1. In addition to the phonics groups, 2 groups in this study did phonics + sight word training. Since "this
review was focused on phonics training, we included data on the "purest" example of this – i.e. gains
in outcome measures in Group 1 before and after they did 8 weeks of phonics, and the we compared
those gains to control data from the same group of children – i.e. gains in the same outcomes measures
in Group 1 before and after an 8-week no training period" (quote from personal communication with
author).

2. It is noteworthy that although all children were tested for their non-verbal intelligence, children with
non-verbal IQ scores below the mean range were not excluded from the study since intelligence does
not appear to predict reading ability or response to treatment.

3. Contacted author for the numbers for sex of participants.

Study start and end dates: not reported

Funding: "This research was funded by NHMRC Project 488518 and ARC DP0879556" (quote, p 406).

Declared/potential conflict of interest: "no potential conflicts of interest with respect to the re-
search, authorship, and/or publication of this article" (quote, p 406).

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Comment: as noted in the study, this was a quasi-randomised controlled trial.

Quote from publication: "There is good evidence that this quasi-randomised
allocation procedure did not bias the outcomes of this study. First, the groups
were very well matched prior to training (see Table 1). Second, for all bar one
outcome, groups made similar gains after 16 weeks of training, indicating that
allocation did not produce any group that was unusually responsive or un-
responsive to treatment. Third, for the exceptional outcome, the group dif-
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ference was in the predicted direction, indicating that superior group perfor-
mance was a result of a genuine experimental effect rather than a group allo-
cation effect. Fourth, this study was designed so that there could be no possi-
ble bias between allocation to intervention and control groups since each in-
dividual participated in both control and intervention periods, and any gains
in the control period were controlled for in the intervention period statistically
(i.e. we used a double-baseline design that gauged the effect of no training in
each and every participant before they did training)" (p 398).

Allocation concealment
(selection bias)

Low risk Quote from publication: "Each recruitment period had a fixed start date and
an end date. Children were allocated to their group according to when they
were recruited for the study. Since children could be allocated to only one
group, it is highly unlikely that lack of allocation concealment introduced bias
into the study" (pp 398–9).

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quotes from publication: "Unlike drug trials, cognitive treatment trials find it
difficult to guarantee double blinding because the type of training cannot be
completely concealed from a volunteer. However, neither parents nor children
were told their group allocation, and it is highly unlikely that they had the ex-
pertise to ascertain the type of training that they were receiving (i.e. they were
blind to group allocation). Furthermore, all children received exactly the same
type of training in this study. The only difference was the order in which they
did the training. This would further obscure group allocation to children and
their parents" (p 399).

"...we employed four casual testers to help two principal testers. With care-
ful planning, we ensured that no tester assessed the same child twice, and
no tester was aware of the child's group allocation (i.e. the tester was blind to
group allocation)" (p 399).

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote from publication: "...we employed four casual testers to help two prin-
cipal testers. With careful planning, we ensured that no tester assessed the
same child twice, and no tester was aware of the child's group allocation (i.e.
the tester was blind to group allocation)" (p 399).

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: 37 participants dropped out in total (26%). There were similar
numbers in each group, and reasons for dropout were random. This is similar
to McArthur 2015b, which used almost identical methods. This suggests that
attrition was not unusual for reading training studies of this type, and is similar
to mean attrition rates for cognitive behavioural interventions done with chil-
dren with clinical problems (Karlson 2009).

Selective reporting (re-
porting bias)

Unclear risk Comment: data reported for all outcome measures outlined in methods; ade-
quate detail for data to be included in analysis.

Other bias Low risk Comment: none apparent

McArthur 2015a  (Continued)

 
 

Methods Randomised controlled trial (minimisation)

2 treatment groups (phonics, sight words (not relevant)) and 2 control groups (no-training dou-
ble-baseline period for phonics group, double-baseline for sight words group (not relevant))

Participants Location/setting: Sydney, Australia
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Criteria: scored below the mean range for their age (i.e. had a Z score lower than –1) on the CC2 irregu-
lar-word reading test or non-word reading test. No history of neurological or sensory impairment as in-
dicated on a background questionnaire. Used English as their primary language at school and at home.

Recruits: full trial included 85 dyslexic children recruited from the community. The group included in
this review – the phonics group – comprised 46 participants.

Sex: 46.3% male; 53.7% female

Mean age: group 1: 9.53 years (SD 1.51; range 7–12 years); group 2: 9.58 years (SD 1.45; range 7–12
years)

Ethnicity: not reported

Sample size: 46 dyslexic children

Allocation: children were allocated to groups using minimisation randomisation (balanced 1:1 for age,
CC2 non-word reading, CC2 irregular word reading; executed using MINIMPY; Saghaei 2011) (see p 10).

Intervention groups:

1. phonics: n = 46 (sex, mean age, SD, and range not reported)

2. sight words: n = 53 (sex, mean age, SD, and range not reported)

Control groups:

1. phonics T1: n = 46 (sex, mean age, SD, and range not reported)

2. sight words: n = 53 (sex, mean age, SD, and range not reported)

Interventions Interventions:

1. phonics: phonics training administered 5 days/week, 30 minutes/day, for 8 weeks, using an online
reading training program called LiteracyPlanet. It taught "phonics using 9 exercises across 220 lev-
els that increased in difficulty to train the explicit phonological decoding and encoding of conso-
nants, short vowels, long vowels, blends, digraphs, the bossy e rule, plurals, soR ‘c’ and ‘g,’ dipthongs,
‘r’ sounds, and silent letters. No exercises included irregular words, sentences, or paragraphs of
text" (quote p 8). 100% accuracy was required to move to the next level.

2. sight words: children were taught to read irregular words by sight using the exercises in LiteracyPlanet.

Controls:

1. phonics T1: prior to training, children completed a double-baseline period with outcome measures
tested before and after 8 weeks of no training.

2. sight words: prior to training, children completed a double-baseline period with outcome measures
tested before and after 8 weeks of no training.

Outcomes Time of post-test: immediately after no-training period (control) and then immediately after 8 weeks
of phonics training (experimental)

Primary outcomes: trained and untrained irregular word reading accuracy and non-word reading ac-
curacy

Secondary outcomes: word and non-word reading fluency and reading comprehension

Relevant measures: trained and untrained irregular words (experimental: 58 flash cards), non-word
reading accuracy (experimental: 39 untrained non-words); non-word reading fluency (TOWRE: non-
word subtest), mixed/regular word reading fluency (TOWRE: sight word subtest), reading comprehen-
sion (Test of Everyday Reading Comprehension)

Notes 1. McArthur 2015b was a replication of McArthur 2015a except the former was randomised while the
latter was pseudorandomised, and the former included 2 groups and the latter included 3 groups.

2. Quote from personal communication with author: "In addition to the phonics groups, one group in
this study did phonics + sight word training". Since "this review was focused on phonics training, we
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included data on the 'purest' example of this - i.e. gains in outcome measures in group 1 before and
after they did 8 weeks of phonics, and the we compared those gains to control data from the same
group of children - i.e. gains in the same outcomes measures in group1 before and after an 8-week
no training period."

3. It is noteworthy that although all children were tested for their non-verbal intelligence, children with
non-verbal IQ scores below the mean range were not excluded from the study since intelligence does
not appear to predict reading ability or response to treatment.

4. Contacted author for the numbers for sex of participants.

Study start and end dates: January 2011 to December 2013 (see p 4)

Funding: "This research was funded by NHMRC Project 488518 and ARC DP0879556" (quote, p 19).

Declarations/potential conflicts of interest: "The funders had no role in study design, data collection
and analysis, decision to publish, or preparation of the manuscript" (quote, p 19). At the time of publi-
cation, Associate Professor Genevieve McArthur was an Academic Editor of PeerJ, which may be consid-
ered a competing interest.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote from publication: "Children were allocated to groups using minimisa-
tion randomisation (balanced 1:1 for age, CC2 nonword reading, CC2 irregular
word reading; executed using MINIMPY; Saghaei, 2011), which is considered
the most appropriate sequence allocation procedure for trials comprising few-
er than 100 participants. It is considered methodologically equivalent to ran-
domisation by CONSORT" (p 10).

Allocation concealment
(selection bias)

Low risk Quote from publication: "The lead research assistant on the project allocated
children to each group and arranged their training. They concealed group allo-
cation from research assistants who conducted the test session" (p 10).

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote from publication: "Unlike drug trials, it is difficult to guarantee double
blinding in cognitive treatment studies. However, parents and children were
not told their group allocation, and all children received exactly the same type
of training (in different orders). Most parents and children lack the expertise
to discriminate between different types of reading. In addition, no tester as-
sessed the same child twice, and no tester was aware of the child’s group allo-
cation (i.e. the tester was blind to group allocation). Thus, it is highly likely this
study used a double-blind procedure" (p 11).

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote from publication: "In addition, no tester assessed the same child twice,
and no tester was aware of the child’s group allocation (i.e. the tester was blind
to group allocation)" (p 11).

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: 35 participants in total dropped out (29%). There were similar
numbers in each group, and reasons for dropout were random. This is similar
to McArthur 2015a, which used almost identical methods. This suggests that
attrition was not unusual for reading training studies of this type, and is similar
to mean attrition rates for cognitive behavioural interventions done with chil-
dren with clinical problems (Karlson 2009).

Selective reporting (re-
porting bias)

Unclear risk Comment: data reported for all outcome measures outlined in methods; ade-
quate detail for data to be included in analysis.

Other bias Low risk Comment: none apparent

McArthur 2015b  (Continued)
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Methods Randomised controlled trial

3 intervention groups (phonics + phonemes, phonics + rimes, phonics + mixed) and 1 control group (un-
trained)

Participants Location/setting: 9 schools in the London Borough of Sutton, UK

Criteria: 108 year 1 children across 9 schools with the lowest scores on screening tests for phonological
awareness (nursery rhymes, rhyme matching, rhyme generation, blending, segmentation) and reading
(nonsense word reading, word reading and spelling, letter-sound knowledge); English speaking

Recruits: 108 English-speaking readers in year 1 were selected.

Sex: 64 males; 44 females

Mean age: 5 years 9 months (SD not reported; range 5 years 0 months to 6 years 3 months)

Ethnicity: not reported

Sample size: 104 year 1 children

Allocation: "within each school, children were allocated to an intervention condition (usually nine chil-
dren) or to a control condition (usually three children)" (quote, p 219). Personal communication: ''this
was done using an (online) random number generator set with parameters 1-4, for each school allow-
ing placing into each of the interventions...Child-level allocation to intervention versus control within
each school was again undertaken using random number generator" (quote).

Intervention groups:

1. phonics + phonemes: n = 26 (sex, mean age, SD, and range not reported)

2. phonics + rimes: n = 26 (sex, mean age, SD, and range not reported)

3. phonics + mixed: n = 26 (sex, mean age, SD, and range not reported)

Control group: n = 26 (sex, mean age, SD, and range not reported)

Interventions Interventions:

"... in each session, all children started with letter-sound learning activities using a range of multi-sen-
sory approaches (e.g. saying, looking, tracing) to learn letter sounds supported by the Jolly Phonics
stories and actions" (quote, p 53); and "principles of segmenting and blending with a limited number
of sounds" (quote, p 53). This was followed by 10-minutes of training on phonemes (for the phoneme
training group), on rimes (for the rime training group) or on both (for the mixed training group). This, in
turn, was followed by 5 minutes of phonological awareness training: "games tailored to phonemes or
rhymes respectively" (quote, p 53). From this point in each session, the training varied between inter-
vention groups.

1. phonics + phonemes: trained with SoundWorks: an 'a-board'; writing on lines (with 'slips' and
'foldovers': cards with vowel markers or spaces to write vowels); 'spelling from your head'; 'read the
word'; and 'sound it out' with an adult.

2. phonics + rimes: practiced rimes with plastic letters along with writing words, simple word searches,
using onset rime 'word fans', sorting words into '-an' and '-at' groups and using onset sound frames
(depicted as elements in a picture of a caterpillar's body).

3. phonics + mixed: did a mixture of the 2 interventions above along with analysing words using their
phonemic elements (e.g. 'at' made up of 'a' and 't') and using phonemes and rimes in word building.

Control: "children remained in class and undertook the word-level work appropriate to the second
term of Year 1 of the National Literacy Strategy in their normal fashion" (quote, p 55).

Procedure: LSAs conducted training in small groups (typically 4 children per group – as per email from
Savage on 30 November 2011). 20-minute sessions, 4 times/week, for a period of 9 weeks at school.

Savage 2003 
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Outcomes Time of post-test: not stated explicitly but appeared to be immediate.

Primary outcomes: non-word reading accuracy (experimental: high rime non-words and low rime
non-words), regular word reading accuracy (experimental: 6 regular words), regular word spelling (ex-
perimental: 6 regular words), letter-sound knowledge (experimental: "two sets of cards each contain-
ing 13 of the 26 letters of the alphabet presented one letter per card" (quote, p 218)), and phoneme
awareness (experimental: onset-rime segmentation).

Notes 1. Similar design to Savage 2003 but done on a new sample of the same size (personal communication
from Robert Savage on 30 November 2011)

2. Contacted Savage about:
a. dropouts (on 24 January 2012): 4 dropouts, 1 from each group

b. training group size (on 11 February 2012): typically 4 in each training group

3. Since the 3 intervention groups all consisted of phonics and phonological awareness training, we have
used the combined mean scores (and SDs) at pre- and post-tests (see Table 3, p 222).

4. 2 tests used to measure reading accuracy: non-words (high rime non-words and low rime non-words).
These 2 tests were normed.

5. 3 tests used to measure phoneme awareness: rime matching, onset-rime segmentation, and phoneme
segmentation. We included the onset-rime segmentation as its intervention and control pretest scores
had the best match.

Study start and end dates: not reported

Funding: financial support provided by the JJ Trust and the Helen Arkell Dyslexia Association

Declared/potential conflicts of interest: none reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote from publication: "within each school, children were allocated to an
intervention condition (usually nine children) or to a control condition (usual-
ly three children). Schools themselves decided on the precise composition of
each of the subgroups of three to four children who went together with an LSA
for each intervention session based upon their knowledge of the children's so-
cial networks, so intervention groups varied slightly in size across schools" (p
219).

Quote from personal communication: "this was done using an (online) ran-
dom number generator set with parameters 1–4, for each school allowing
placing into each of the interventions. Schools decided on suitability of chil-
dren for intervention (as we note on page 219), though only 1 child was re-
moved on teacher request. Child-level allocation to intervention versus con-
trol within each school was again undertaken using random number gener-
ator. However schools decided the precise composition of (the already se-
lected) intervention child groups to create groups of children who got on
well" (Savage 2003).

Quote from personal communication: "the allocation was random at school
and student-level. The composition of small groups of children WITHIN the al-
located random conditions was (and I recall, was very occasionally) adjusted
only on the suggestion of classroom teachers to make the groups more func-
tional at the social level (an e.g. I recall is a particular group of 4 randomly-al-
located kids which included 3 'noisy' boys and a very shy girl), thus we might
move the groups a bit for the delivery of the intervention. The initial randomi-
sation was always respected. It was to avoid major problems that we would do
this rather than to find groups who particularly got on, hence it was rare this
happened. The key point is that the initial randomisation of condition was al-
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ways intact, the grouping for the purpose of intervention delivery was occa-
sionally adjusted" (Savage 2003).

Allocation concealment
(selection bias)

Low risk Quote from personal communication: "I did this allocation independent of
those running the study and of co-author(s) Carless and Stuart. Carless led the
TA training, so I judge allocation to be concealed, and not possible to predict".

Comment: could not foresee assignment due to central allocation of partici-
pants to groups.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote from publication: ''teachers were told who the control children and in-
tervention children were, and were also reinforced at training and during the
intervention to treat the control children in the same way as they would if no
intervention was taking place for other children" (p 221).

Comment: no information provided; however, participants were children with
little understanding of reading treatment techniques and hence were unlikely
to understand allocation.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote from personal communication: "Pre-testing was undertaken as a
screen of all children in schools before we identified and allocated the ‘at-risk
readers’, (see Consort flow diagrams in both papers) so in this sense it is en-
tirely blind... There was no blinding of post-testing in relation to the interven-
tion condition as TAs did both (though see comments above on the 3 horse
race). However classroom assistants also did not know of the theoretical con-
trasts (and they were definitely blind to the status of the high-rime and low-
rime non-words in the 2003 study as these were randomised as a set of 12
items for pre-testing and post-testing). TAs were not told at any point of any re-
search predictions regarding the relationship between intervention and out-
come (e.g. hypothesis of possible link between phoneme-based intervention
and raise phoneme awareness at post-test, and similar for rimes etc.)."

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Comment: 4 dropouts – 1 in each of the 4 groups

Selective reporting (re-
porting bias)

Unclear risk Comment: data reported for all outcome measures outlined in methods; ade-
quate detail for data to be included in analysis.

Other bias Low risk Comment: none apparent

Savage 2003  (Continued)

 
 

Methods Randomised controlled trial

3 intervention groups (phonics + phonemes, phonics + rhymes, phonics + mixed) and 1 control group
(untrained)

Participants Location/setting: 9 schools in the London Borough of Sutton, UK

Criteria: 108 year 1 children across 9 schools with the lowest scores on screening tests for phonological
awareness (nursery rhymes, rhyme matching, rhyme generation, blending, segmentation) and reading
(nonsense word reading, word reading and spelling, letter-sound knowledge); English speaking

Recruits: 108 English-speaking readers in year 1 were selected.

Sex: 54 males and 54 females

Mean age: not reported
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Ethnicity: not reported

Sample size: 52 year 1 children

Allocation: the same as Savage 2003. That is random allocation of schools to 1 of 4 groups: 3 inter-
vention groups (1 doing phoneme training, 1 doing rhyme training, and 1 doing a mix of both) and 1
control group (untrained). And then random allocation of children to treatment and control groups
within schools. Since the 3 interventions trained phonics and phonological awareness, their data were
merged for the Intervention group.

Intervention groups:

1. phonics + phonemes: n = 26 (sex, mean age, SD, and range not reported)

2. phonics + rhymes: n = 26 (sex, mean age, SD, and range not reported)

3. phonics + mixed: n = 26 (sex, mean age, SD, and range not reported)

Control group: n = 26 (sex, mean age, SD, and range not reported)

Interventions Interventions:

"In each session, all children started with letter-sound learning activities using a range of multi-sen-
sory approaches (e.g. saying, looking, tracing) to learn letter sounds supported by the Jolly Phon-
ics stories and actions" (quote, p 53); and "principles of segmenting and blending with a limited
number of sounds" (quote, p 53). This was followed by 10-minutes of training on phonemes (for the
phoneme training group), on rhymes (for the rhyme training group) or on both (for the mixed training
group). This, in turn, was followed by 5 minutes of phonological awareness training: "games tailored to
phonemes or rhymes respectively" (quote, p 53). From this point in each session, the training varied be-
tween intervention groups.

1. phonics + phonemes: trained with SoundWorks: an 'a-board'; writing on lines (with 'slips' and
'foldovers': cards with vowel markers or spaces to write vowels); 'spelling from your head'; 'read the
word'; and 'sound it out' with an adult.

2. phonics + rhymes: practiced rhymes with plastic letters along with writing words, simple word search-
es, using onset rhyme 'word fans', sorting words into '-an' and '-at' groups and using onset sound
frames (depicted as elements in a picture of a caterpillar's body).

3. phonics + mixed: did a mixture of the 2 interventions above along with analysing words using their
phonemic elements (e.g. 'at' made up of 'a' and 't') and using phonemes and rhymes in word building.

Control: "children remained in class and undertook the word-level work appropriate to the second
term of Year 1 of the National Literacy Strategy in their normal fashion" (quote, p 55)

Procedure: LSAs conducted training in small groups (typically 4 children per group – as per email from
Savage on 30 November 2011). 20-minute sessions, 4 times/week, for a period of 9 weeks at school.

Outcomes Time of post-test: the week after training was completed

Primary and secondary outcomes: letter-sound knowledge (experimental: "cards with 26 individual
letters on them" (quote, p. 51) and phoneme awareness (experimental: nursery rhymes, rhyme match-
ing, rhyme generation, blending and segmentation; see note 2 below)

Notes 1. Contacted Savage (on 24 January 2012) about what measured phonological awareness and letter
sounds, and on 11 February 2012 about decoding and training group sizes. Replied that phonological
awareness was measured by nursery rhymes, rhyme matching, rhyme generation, blending and seg-
mentation; letter sounds was measured by 1 experimental test; and decoding skills was measured by
nonsense word reading, word reading and spelling, and letter-sound knowledge. We asked for the in-
dividual scores for each of these tests however he only had combined scores. Finally, training groups
typically had 4 children each

2. We used the combined score for phonological awareness in our analysis.

3. We did not use the decoding skills measure because it was a mixed of multiple skills that we used in
this review as separate outcomes.

Study start and end dates: not reported
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Funding: financial support for the collaboration and execution of the project provided by the JJ Trust
and the Helen Arkell Dyslexia Association. Financial support for the analysis and revision of the work
provided by McGill University new researcher start-up fund no. 100810.

Declaration/potential conflicts of interest: none reported

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Quote from publication: "a quasi-random allocation of schools to programs
was undertaken: four schools whose catchment areas were known to draw pri-
marily from lower SES backgrounds were each allocated to separate interven-
tion groups. After that, for the other schools the allocation was entirely arbi-
trary... Children were, however, entirely arbitrarily allocated to an intervention
condition (nine children) or to a control condition (three children)... As the al-
location of children to intervention condition was not entirely arbitrary, but
contained a systematic element..." (p 552).

Quote from personal communication: "The same [as the Savage 2003 study]
except that 4 schools of known low socio-economic status were each random-
ly allocated to one of the 4 groups first, using a random number generator.
Then the process was repeated as above for all remaining schools. Child-level
allocation was again undertaken using random number generator."

Allocation concealment
(selection bias)

Low risk Quote from personal communication: "I did this allocation independent of
those running the study and of co-author(s) Carless and Stuart. Carless led the
TA training, so I judge allocation to be concealed, and not possible to predict."

Comment: could not foresee assignment due to central allocation of partici-
pants to groups.

Blinding of participants
and personnel (perfor-
mance bias) 
All outcomes

Low risk Quote from publication: ''teachers were told who the control children and in-
tervention children were, and were also reinforced at training and during the
intervention to treat the control children in the same way as they would if no
intervention was taking place for other children" (p 55).

Quote from personal communication: "The TAs delivered [the training]
based on sub-lexical phonological unit taught (rimes or phonemes) and this
content is quite visible in the ‘treatment’ (no equivalent to a pill or placebo
an option here). The one aspect that was blind was that we emphasized to
TAs and all other school staB that each of the interventions (rime phoneme or
mixed) was a proven evidence-based intervention, so we cast it as 3-horse race
between them (with no favoured intervention) at all times, and emphasized
the need for a 'fair-test' of each. TAs understood this. At the participant end,
these are 6 years olds in both studies. They simply knew they were in an inter-
vention (intervention condition children only of course) or receiving regular
classroom teaching (control group children)."

Comment: participants were children with little understanding of reading
treatment techniques and hence were unlikely to understand allocation.

Blinding of outcome as-
sessment (detection bias) 
All outcomes

Low risk Quote from personal communication: "Pre-testing was undertaken as a
screen of all children in schools before we identified and allocated the ‘at-risk
readers’, (see consort flow diagrams in both papers) so in this sense it is en-
tirely blind... There was no blinding of post-testing in relation to the interven-
tion condition as TAs did both (though see comments above on the 3 horse
race). However classroom assistants also did not know of the theoretical con-
trasts .... TAs were not told at any point of any research predictions regarding
the relationship between intervention and outcome (e.g. hypothesis of possi-
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ble link between phoneme-based intervention and raise phoneme awareness
at post-test, and similar for rimes etc.)."

Incomplete outcome data
(attrition bias) 
All outcomes

Low risk Quote from publication: "One child per intervention group was unavailable,
having moved away from the LSA in the interim between pre- and post-test" (p
55).

Comment: both groups experienced the same (relatively low) dropout rate.

Selective reporting (re-
porting bias)

Unclear risk Comment: data reported for all outcome measures outlined in methods; ade-
quate detail for data to be included in analysis.

Other bias Low risk Comment: none apparent

Savage 2005  (Continued)

BAS: British Ability Scales; CC2: Castles and Coltheart 2; CSS: Classroom Survival Skills; DF: degrees-of-freedom; FSIQ: Full Scale IQ; GFW:
Goldman-Fristoe-Woodcock; GPC: grapheme-to-phoneme correspondence; GV: garden variety; IQ: intelligence quotient; LSA: Learning
Support Assistant; MinimPy: minimisation program; n: number of participants; PhAB: phonological analysis and blending; PI: principal
investigator; RAN: rapid automatised naming; RD: reading diBiculties; SD: standard deviation; SES: socioeconomic status; TA: teacher
assistant; TOWRE: Test of Word Reading EBiciency; WIAT-II: Wechsler Individual Achievement Test Second Edition; WIST: Word Identification
Strategy Training; WJRMT: Woodcock-Johnson Reading Mastery Test; WJTA-III: Woodcock-Johnson Test of Achievement III; WRAT-R: Wide
Range Achievement Test; WRMT-R: Woodcock Reading Mastery Test-Revised.
 

Characteristics of excluded studies [ordered by study ID]

 

Study Reason for exclusion

Aboud 2018 Training did not match this review's criteria for phonics training (Types of interventions); partici-
pants did not meet this review's criteria for participants (Types of participants).

Alexander 1991 Trial did not include control data (Types of interventions).

Arnold 2016 Participants did not meet this review's criteria for participants (Types of participants).

Berninger 2013 Training did not match this review's criteria for phonics training (Types of interventions); trial did
not include control data.

Bhide 2013 Participants did not meet this review's criteria for participants (Types of participants).

Christodoulou 2017 Participants did not meet this review's criteria for participants (Types of participants).

Dubois 2014 Participants did not meet this review's criteria for participants (Types of participants).

Foorman 1997 Training did not match this review's criteria for phonics training (Types of interventions).

Foorman 1998 Training did not match this review's criteria for phonics training (Types of interventions).

Gillon 1997 Training did not match this review's criteria for phonics training (Types of interventions).

Gillon 2000 Group allocation did not use randomisation, quasi-randomisation, or minimisation (Types of stud-
ies).

Gillon 2002 Group allocation did not use randomisation, quasi-randomisation, or minimisation (Types of stud-
ies).

Goldstein 2017 Training did not match this review's criteria for phonics training (Types of interventions).
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Study Reason for exclusion

Gorard 2015 Training did not match this review's criteria for phonics training (Types of interventions).

Hatcher 1994 Training did not match this review's criteria for phonics training (Types of interventions).

Hatcher 2006 Training did not match this review's criteria for phonics training (Types of interventions).

JeBes 2016 Training did not match this review's criteria for phonics training (Types of interventions).

King 2015 Training did not match this review's criteria for phonics training (Types of interventions).

Lovett 1988 Training did not match this review's criteria for phonics training (Types of interventions).

Lovett 1989 Training did not match this review's criteria for phonics training (Types of interventions).

Lovett 1994 Participants did not meet this review's criteria for participants (Types of participants).

Lovett 2012 Training did not match this review's criteria for phonics training (Types of interventions).

Merrell 2015 Training did not match this review's criteria for phonics training (Types of interventions).

Messer 2018 Training did not match this review's criteria for phonics training (Types of interventions); partici-
pants did not meet this review's criteria for participants (Types of participants).

Metsala 2017 Training did not match this review's criteria for phonics training (Types of interventions).

Munro 2017 Training did not match this review's criteria for phonics training (Types of interventions).

Olson 1992 Review paper (Types of studies)

Olson 1997 Training did not match this review's criteria for phonics training (Types of interventions).

Rashotte 2001 Training did not match this review's criteria for phonics training (Types of interventions).

Savage 2018 Participants did not meet this review's criteria for participants (Types of participants).

Schaars 2017 Participants did not meet this review's criteria for participants (Types of participants).

Schlesinger 2017 Training did not match this review's criteria for phonics training (Types of interventions).

Seiler 2018 Training did not match this review's criteria for phonics training (Types of interventions).

Steacy 2016 Training did not match this review's criteria for phonics training (Types of interventions).

Storey 2017 Training did not match this review's criteria for phonics training (Types of interventions).

Torgesen 1997 Reading was not assessed pre- and post-training.

Torgesen 1999a Training did not match this review's criteria for phonics training (Types of interventions).

Torgesen 2001 Training did not match this review's criteria for phonics training (Types of interventions); trial did
not include control data.

Torgesen 2006 Training did not match this review's criteria for phonics training (Types of interventions).

Van Gorp 2017 Participants did not meet this review's criteria for participants (Types of participants).
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Study Reason for exclusion

Vellutino 1986 Training did not match this review's criteria for phonics training (Types of interventions).

Vellutino 1987 Training did not match this review's criteria for phonics training (Types of interventions).

Vellutino 1996 Training did not match this review's criteria for phonics training (Types of interventions).

Wheldall 2017 Training did not match this review's criteria for phonics training (Types of interventions).

Wise 1995 Training did not match this review's criteria for phonics training (Types of interventions); trial did
not include control data.

Wise 1997 Training did not match this review's criteria for phonics training (Types of interventions).

Wise 1999 Training did not match this review's criteria for phonics training (Types of interventions).

Wise 2000 Training did not match this review's criteria for phonics training (Types of interventions); trial did
not include control data.

 

 

D A T A   A N D   A N A L Y S E S

 

Comparison 1.   Phonics training versus control (random-e>ects model)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Mixed/regular word read-
ing accuracy

11 701 Std. Mean Difference (IV, Random,
95% CI)

0.51 [0.13, 0.90]

2 Non-word reading accura-
cy

10 682 Std. Mean Difference (IV, Random,
95% CI)

0.67 [0.26, 1.07]

3 Irregular word reading ac-
curacy

4 294 Std. Mean Difference (IV, Random,
95% CI)

0.84 [0.30, 1.39]

4 Mixed/regular word read-
ing fluency

4 224 Std. Mean Difference (IV, Random,
95% CI)

0.45 [0.19, 0.72]

5 Non-word reading fluency 3 188 Std. Mean Difference (IV, Random,
95% CI)

0.39 [0.10, 0.68]

6 Reading comprehension 5 343 Std. Mean Difference (IV, Random,
95% CI)

0.28 [-0.07, 0.62]

7 Spelling 3 158 Std. Mean Difference (IV, Random,
95% CI)

0.47 [-0.07, 1.01]

8 Letter-sound knowledge 3 192 Std. Mean Difference (IV, Random,
95% CI)

0.35 [0.04, 0.65]

9 Phonological output 4 280 Std. Mean Difference (IV, Random,
95% CI)

0.38 [-0.04, 0.80]
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Analysis 1.1.   Comparison 1 Phonics training versus control (random-
e>ects model), Outcome 1 Mixed/regular word reading accuracy.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Barker 1995 18 11.2 (6.4) 18 12.4 (8.4) 8.91% -0.16[-0.81,0.49]

Blythe 2006 10 94.2 (10.5) 10 91.1 (12.1) 7.39% 0.26[-0.62,1.14]

Chen 2014 9 1.1 (1) 9 0 (1) 6.64% 1.07[0.06,2.07]

Ford 2009 9 58.9 (7.8) 9 58.4 (8.9) 7.12% 0.05[-0.87,0.98]

Hurford 1994 25 99.1 (11.8) 25 93.8 (11.6) 9.54% 0.45[-0.12,1.01]

Hurry 2007 92 13 (11.8) 43 14.5 (12.5) 10.8% -0.12[-0.49,0.24]

Levy 1997 75 0.5 (0.2) 25 0.2 (0.2) 10.09% 1.12[0.64,1.6]

Levy 1999 64 21.6 (9.3) 32 6.9 (4.8) 9.97% 1.8[1.3,2.3]

Lovett 1990 18 66.6 (36.4) 18 45.5 (34.1) 8.81% 0.58[-0.08,1.25]

Lovett 2000 51 3.4 (5.8) 37 2.1 (4.9) 10.43% 0.24[-0.18,0.67]

Savage 2003 78 2.8 (2.1) 26 2.1 (1.8) 10.3% 0.36[-0.09,0.8]

   

Total *** 449   252   100% 0.51[0.13,0.9]

Heterogeneity: Tau2=0.33; Chi2=52.11, df=10(P<0.0001); I2=80.81%  

Test for overall effect: Z=2.59(P=0.01)  

Favours control 21-2 -1 0 Favours phonics training

 
 

Analysis 1.2.   Comparison 1 Phonics training versus control
(random-e>ects model), Outcome 2 Non-word reading accuracy.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Barker 1995 18 1.1 (1.4) 18 2.2 (2.9) 9.44% -0.5[-1.16,0.17]

Blythe 2006 10 98.2 (7.9) 10 87.7 (9.9) 7.4% 1.12[0.17,2.08]

Ford 2009 9 24.6 (6.5) 9 22.4 (4.3) 7.57% 0.37[-0.57,1.3]

Hurford 1994 25 98.3 (9.9) 25 93 (12.4) 10.18% 0.46[-0.1,1.02]

Levy 1997 75 0.6 (0.2) 25 0.3 (0.2) 10.77% 1.08[0.6,1.55]

Levy 1999 64 20.5 (8.6) 32 4.4 (4.4) 10.46% 2.12[1.6,2.65]

Lovett 2000 51 13 (6.4) 37 8.3 (7) 11.05% 0.71[0.28,1.15]

McArthur 2015a 39 2.8 (4.1) 39 1.3 (3.7) 10.97% 0.37[-0.08,0.82]

McArthur 2015b 46 1.8 (6.2) 46 0.1 (4.3) 11.21% 0.32[-0.09,0.73]

Savage 2003 78 1.8 (2.2) 26 0.6 (1.2) 10.95% 0.6[0.15,1.06]

   

Total *** 415   267   100% 0.67[0.26,1.07]

Heterogeneity: Tau2=0.34; Chi2=50.72, df=9(P<0.0001); I2=82.26%  

Test for overall effect: Z=3.24(P=0)  

Favours control 21-2 -1 0 Favours phonics training
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Analysis 1.3.   Comparison 1 Phonics training versus control (random-
e>ects model), Outcome 3 Irregular word reading accuracy.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Lovett 2000 51 1.3 (3.6) 37 0.7 (1.6) 26.79% 0.2[-0.23,0.62]

Lovett 1990 18 51.2 (26.8) 18 33.5 (21.2) 21.41% 0.72[0.04,1.4]

McArthur 2015b 46 1.2 (1) 46 0 (1) 26.38% 1.18[0.74,1.62]

McArthur 2015a 39 1.3 (1) 39 0 (1) 25.42% 1.29[0.8,1.78]

   

Total *** 154   140   100% 0.84[0.3,1.39]

Heterogeneity: Tau2=0.24; Chi2=14.41, df=3(P=0); I2=79.19%  

Test for overall effect: Z=3.04(P=0)  

Favours control 21-2 -1 0 Favours phonics training

 
 

Analysis 1.4.   Comparison 1 Phonics training versus control (random-
e>ects model), Outcome 4 Mixed/regular word reading fluency.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Ford 2009 9 76 (13.1) 9 77.1 (8.5) 8.29% -0.1[-1.02,0.83]

Lovett 1990 18 51.1 (18.3) 18 39 (12.1) 15.35% 0.76[0.08,1.44]

McArthur 2015a 39 6.7 (5.7) 39 4 (5.4) 34.89% 0.48[0.03,0.94]

McArthur 2015b 46 5.2 (5.9) 46 2.7 (6.3) 41.48% 0.42[0,0.83]

   

Total *** 112   112   100% 0.45[0.19,0.72]

Heterogeneity: Tau2=0; Chi2=2.2, df=3(P=0.53); I2=0%  

Test for overall effect: Z=3.33(P=0)  

Favours phonics training 21-2 -1 0 Favours control

 
 

Analysis 1.5.   Comparison 1 Phonics training versus control
(random-e>ects model), Outcome 5 Non-word reading fluency.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Ford 2009 9 41.6 (16.9) 9 35.7 (11.8) 9.54% 0.38[-0.55,1.32]

McArthur 2015a 39 3.7 (4.7) 39 2 (4.6) 41.61% 0.36[-0.09,0.81]

McArthur 2015b 46 1.2 (4.9) 46 -0.7 (4) 48.85% 0.41[-0,0.82]

   

Total *** 94   94   100% 0.39[0.1,0.68]

Heterogeneity: Tau2=0; Chi2=0.02, df=2(P=0.99); I2=0%  

Test for overall effect: Z=2.63(P=0.01)  

Favours phonics training 21-2 -1 0 Favours control
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Analysis 1.6.   Comparison 1 Phonics training versus control
(random-e>ects model), Outcome 6 Reading comprehension.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Blythe 2006 10 106.3 (8) 10 96.6 (11.6) 10.45% 0.93[-0,1.86]

Ford 2009 9 20.8 (5.5) 9 21.9 (8.2) 10.58% -0.15[-1.08,0.77]

Hurry 2007 92 7.2 (8.5) 43 8.1 (7.5) 28.5% -0.11[-0.47,0.25]

McArthur 2015a 39 3.5 (3.1) 39 1.8 (3) 24.32% 0.55[0.1,1.01]

McArthur 2015b 46 2 (2.4) 46 1.2 (2.2) 26.15% 0.35[-0.06,0.76]

   

Total *** 196   147   100% 0.28[-0.07,0.62]

Heterogeneity: Tau2=0.08; Chi2=8.45, df=4(P=0.08); I2=52.64%  

Test for overall effect: Z=1.54(P=0.12)  

Favours control 21-2 -1 0 Favours phonics training

 
 

Analysis 1.7.   Comparison 1 Phonics training versus control (random-e>ects model), Outcome 7 Spelling.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Chen 2014 9 6.6 (2) 9 4.4 (2.4) 20.75% 0.91[-0.07,1.9]

Lovett 1990 18 32.5 (21.5) 18 19.3 (12.1) 32.7% 0.74[0.06,1.42]

Savage 2003 78 3 (2.1) 26 2.9 (2.1) 46.55% 0.09[-0.36,0.53]

   

Total *** 105   53   100% 0.47[-0.07,1.01]

Heterogeneity: Tau2=0.11; Chi2=3.89, df=2(P=0.14); I2=48.58%  

Test for overall effect: Z=1.72(P=0.09)  

Favours control 21-2 -1 0 Favours phonics training

 
 

Analysis 1.8.   Comparison 1 Phonics training versus control
(random-e>ects model), Outcome 8 Letter-sound knowledge.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Lovett 1990 18 25.3 (13.1) 18 21.7 (12.6) 21.78% 0.27[-0.39,0.93]

Savage 2003 78 20.3 (4.7) 26 18.6 (5.5) 47.15% 0.34[-0.11,0.79]

Savage 2005 26 22 (3.3) 26 20.3 (5) 31.07% 0.41[-0.14,0.96]

   

Total *** 122   70   100% 0.35[0.04,0.65]

Heterogeneity: Tau2=0; Chi2=0.11, df=2(P=0.95); I2=0%  

Test for overall effect: Z=2.22(P=0.03)  

Favours control 10.5-1 -0.5 0 Favours phonics training
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Analysis 1.9.   Comparison 1 Phonics training versus control
(random-e>ects model), Outcome 9 Phonological output.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Barker 1995 18 1.8 (1.7) 18 2.9 (3) 20.22% -0.43[-1.09,0.24]

Lovett 2000 51 23 (5.9) 37 18.9 (7.2) 28.32% 0.63[0.2,1.06]

Savage 2003 78 4.2 (2.2) 26 2.8 (2.4) 27.6% 0.63[0.17,1.08]

Savage 2005 26 34.2 (10.4) 26 29.4 (9.4) 23.86% 0.48[-0.08,1.03]

   

Total *** 173   107   100% 0.38[-0.04,0.8]

Heterogeneity: Tau2=0.11; Chi2=7.97, df=3(P=0.05); I2=62.36%  

Test for overall effect: Z=1.77(P=0.08)  

Favours control 21-2 -1 0 Favours phonics training

 
 

Comparison 2.   Phonics training versus control: subgroup analyses (random-e>ects model)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Mixed/regular word reading
accuracy

11   Std. Mean Difference (IV, Random,
95% CI)

Subtotals only

1.1 Training type: phonics alone 3 232 Std. Mean Difference (IV, Random,
95% CI)

0.94 [-0.09, 1.97]

1.2 Training type: phonics +
phoneme awareness

6 415 Std. Mean Difference (IV, Random,
95% CI)

0.17 [-0.04, 0.37]

1.3 Training type: phonics +
sight words

2 54 Std. Mean Difference (IV, Random,
95% CI)

0.73 [0.18, 1.29]

1.4 Training intensity: < 2 hours/
week

9 577 Std. Mean Difference (IV, Random,
95% CI)

0.54 [0.06, 1.02]

1.5 Training intensity: ≥ 2 hours/
week

2 124 Std. Mean Difference (IV, Random,
95% CI)

0.34 [-0.02, 0.70]

1.6 Training duration: < 3
months

9 516 Std. Mean Difference (IV, Random,
95% CI)

0.61 [0.17, 1.05]

1.7 Training duration: ≥ 3
months

2 185 Std. Mean Difference (IV, Random,
95% CI)

0.12 [-0.43, 0.67]

1.8 Training group size: 1-on-1 6 419 Std. Mean Difference (IV, Random,
95% CI)

0.62 [-0.06, 1.29]

1.9 Training group size: small
group (≤ 5)

5 282 Std. Mean Difference (IV, Random,
95% CI)

0.33 [0.04, 0.61]

1.10 Training administrator: hu-
man

7 577 Std. Mean Difference (IV, Random,
95% CI)

0.70 [0.17, 1.23]

1.11 Training administrator:
computer

4 124 Std. Mean Difference (IV, Random,
95% CI)

0.18 [-0.17, 0.54]
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Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

2 Non-word reading accuracy 10   Std. Mean Difference (IV, Random,
95% CI)

Subtotals only

2.1 Training type: phonics alone 5 402 Std. Mean Difference (IV, Random,
95% CI)

0.69 [-0.08, 1.46]

2.2 Training type: phonics +
phoneme awareness

5 280 Std. Mean Difference (IV, Random,
95% CI)

0.63 [0.38, 0.88]

2.3 Training group size: 1-on-1 7 454 Std. Mean Difference (IV, Random,
95% CI)

0.83 [0.31, 1.36]

2.4 Training group size: small
group (≤ 5)

3 228 Std. Mean Difference (IV, Random,
95% CI)

0.32 [-0.32, 0.96]

2.5 Training administrator: hu-
man

4 388 Std. Mean Difference (IV, Random,
95% CI)

1.12 [0.48, 1.76]

2.6 Training administrator: com-
puter

6 294 Std. Mean Difference (IV, Random,
95% CI)

0.31 [-0.02, 0.64]

 
 

Analysis 2.1.   Comparison 2 Phonics training versus control: subgroup analyses
(random-e>ects model), Outcome 1 Mixed/regular word reading accuracy.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

2.1.1 Training type: phonics alone  

Barker 1995 18 11.2 (6.4) 18 12.4 (8.4) 32.03% -0.16[-0.81,0.49]

Levy 1997 75 0.5 (0.2) 25 0.2 (0.2) 34.08% 1.12[0.64,1.6]

Levy 1999 64 21.6 (9.3) 32 6.9 (4.8) 33.89% 1.8[1.3,2.3]

Subtotal *** 157   75   100% 0.94[-0.09,1.97]

Heterogeneity: Tau2=0.74; Chi2=21.83, df=2(P<0.0001); I2=90.84%  

Test for overall effect: Z=1.79(P=0.07)  

   

2.1.2 Training type: phonics + phoneme awareness  

Blythe 2006 10 94.2 (10.5) 10 91.1 (12.1) 5.41% 0.26[-0.62,1.14]

Ford 2009 9 58.9 (7.8) 9 58.4 (8.9) 4.92% 0.05[-0.87,0.98]

Hurford 1994 25 99.1 (11.8) 25 93.8 (11.6) 13.31% 0.45[-0.12,1.01]

Hurry 2007 92 13 (11.8) 43 14.5 (12.5) 32% -0.12[-0.49,0.24]

Lovett 2000 51 3.4 (5.8) 37 2.1 (4.9) 23.28% 0.24[-0.18,0.67]

Savage 2003 78 2.8 (2.1) 26 2.1 (1.8) 21.07% 0.36[-0.09,0.8]

Subtotal *** 265   150   100% 0.17[-0.04,0.37]

Heterogeneity: Tau2=0; Chi2=4.35, df=5(P=0.5); I2=0%  

Test for overall effect: Z=1.61(P=0.11)  

   

2.1.3 Training type: phonics + sight words  

Chen 2014 9 1.1 (1) 9 0 (1) 30.71% 1.07[0.06,2.07]

Lovett 1990 18 66.6 (36.4) 18 45.5 (34.1) 69.29% 0.58[-0.08,1.25]

Subtotal *** 27   27   100% 0.73[0.18,1.29]
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Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Heterogeneity: Tau2=0; Chi2=0.61, df=1(P=0.43); I2=0%  

Test for overall effect: Z=2.58(P=0.01)  

   

2.1.4 Training intensity: < 2 hours/week  

Barker 1995 18 11.2 (6.4) 18 12.4 (8.4) 11.09% -0.16[-0.81,0.49]

Blythe 2006 10 94.2 (10.5) 10 91.1 (12.1) 9.52% 0.26[-0.62,1.14]

Chen 2014 9 1.1 (1) 9 0 (1) 8.7% 1.07[0.06,2.07]

Ford 2009 9 58.9 (7.8) 9 58.4 (8.9) 9.23% 0.05[-0.87,0.98]

Hurford 1994 25 99.1 (11.8) 25 93.8 (11.6) 11.72% 0.45[-0.12,1.01]

Hurry 2007 92 13 (11.8) 43 14.5 (12.5) 12.91% -0.12[-0.49,0.24]

Levy 1997 75 0.5 (0.2) 25 0.2 (0.2) 12.25% 1.12[0.64,1.6]

Levy 1999 64 21.6 (9.3) 32 6.9 (4.8) 12.13% 1.8[1.3,2.3]

Savage 2003 78 2.8 (2.1) 26 2.1 (1.8) 12.44% 0.36[-0.09,0.8]

Subtotal *** 380   197   100% 0.54[0.06,1.02]

Heterogeneity: Tau2=0.44; Chi2=50.68, df=8(P<0.0001); I2=84.22%  

Test for overall effect: Z=2.19(P=0.03)  

   

2.1.5 Training intensity: ≥ 2 hours/week  

Lovett 1990 18 66.6 (36.4) 18 45.5 (34.1) 28.75% 0.58[-0.08,1.25]

Lovett 2000 51 3.4 (5.8) 37 2.1 (4.9) 71.25% 0.24[-0.18,0.67]

Subtotal *** 69   55   100% 0.34[-0.02,0.7]

Heterogeneity: Tau2=0; Chi2=0.71, df=1(P=0.4); I2=0%  

Test for overall effect: Z=1.87(P=0.06)  

   

2.1.6 Training duration: < 3 months  

Barker 1995 18 11.2 (6.4) 18 12.4 (8.4) 11.19% -0.16[-0.81,0.49]

Blythe 2006 10 94.2 (10.5) 10 91.1 (12.1) 9.32% 0.26[-0.62,1.14]

Chen 2014 9 1.1 (1) 9 0 (1) 8.39% 1.07[0.06,2.07]

Ford 2009 9 58.9 (7.8) 9 58.4 (8.9) 8.99% 0.05[-0.87,0.98]

Levy 1997 75 0.5 (0.2) 25 0.2 (0.2) 12.63% 1.12[0.64,1.6]

Levy 1999 64 21.6 (9.3) 32 6.9 (4.8) 12.48% 1.8[1.3,2.3]

Lovett 1990 18 66.6 (36.4) 18 45.5 (34.1) 11.07% 0.58[-0.08,1.25]

Lovett 2000 51 3.4 (5.8) 37 2.1 (4.9) 13.05% 0.24[-0.18,0.67]

Savage 2003 78 2.8 (2.1) 26 2.1 (1.8) 12.88% 0.36[-0.09,0.8]

Subtotal *** 332   184   100% 0.61[0.17,1.05]

Heterogeneity: Tau2=0.34; Chi2=38.25, df=8(P<0.0001); I2=79.09%  

Test for overall effect: Z=2.7(P=0.01)  

   

2.1.7 Training duration: ≥ 3 months  

Hurford 1994 25 99.1 (11.8) 25 93.8 (11.6) 42.62% 0.45[-0.12,1.01]

Hurry 2007 92 13 (11.8) 43 14.5 (12.5) 57.38% -0.12[-0.49,0.24]

Subtotal *** 117   68   100% 0.12[-0.43,0.67]

Heterogeneity: Tau2=0.1; Chi2=2.8, df=1(P=0.09); I2=64.23%  

Test for overall effect: Z=0.42(P=0.67)  

   

2.1.8 Training group size: 1-on-1  

Blythe 2006 10 94.2 (10.5) 10 91.1 (12.1) 14.66% 0.26[-0.62,1.14]

Ford 2009 9 58.9 (7.8) 9 58.4 (8.9) 14.3% 0.05[-0.87,0.98]

Hurford 1994 25 99.1 (11.8) 25 93.8 (11.6) 17.19% 0.45[-0.12,1.01]

Hurry 2007 92 13 (11.8) 43 14.5 (12.5) 18.46% -0.12[-0.49,0.24]

Levy 1997 75 0.5 (0.2) 25 0.2 (0.2) 17.76% 1.12[0.64,1.6]

Levy 1999 64 21.6 (9.3) 32 6.9 (4.8) 17.64% 1.8[1.3,2.3]
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Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Subtotal *** 275   144   100% 0.62[-0.06,1.29]

Heterogeneity: Tau2=0.61; Chi2=44.35, df=5(P<0.0001); I2=88.73%  

Test for overall effect: Z=1.78(P=0.07)  

   

2.1.9 Training group size: small group (≤ 5)  

Barker 1995 18 11.2 (6.4) 18 12.4 (8.4) 16.1% -0.16[-0.81,0.49]

Chen 2014 9 1.1 (1) 9 0 (1) 7.51% 1.07[0.06,2.07]

Lovett 1990 18 66.6 (36.4) 18 45.5 (34.1) 15.52% 0.58[-0.08,1.25]

Lovett 2000 51 3.4 (5.8) 37 2.1 (4.9) 31.51% 0.24[-0.18,0.67]

Savage 2003 78 2.8 (2.1) 26 2.1 (1.8) 29.36% 0.36[-0.09,0.8]

Subtotal *** 174   108   100% 0.33[0.04,0.61]

Heterogeneity: Tau2=0.02; Chi2=4.94, df=4(P=0.29); I2=19.02%  

Test for overall effect: Z=2.24(P=0.02)  

   

2.1.10 Training administrator: human  

Chen 2014 9 1.1 (1) 9 0 (1) 10.57% 1.07[0.06,2.07]

Hurry 2007 92 13 (11.8) 43 14.5 (12.5) 15.77% -0.12[-0.49,0.24]

Levy 1997 75 0.5 (0.2) 25 0.2 (0.2) 14.94% 1.12[0.64,1.6]

Levy 1999 64 21.6 (9.3) 32 6.9 (4.8) 14.8% 1.8[1.3,2.3]

Lovett 1990 18 66.6 (36.4) 18 45.5 (34.1) 13.39% 0.58[-0.08,1.25]

Lovett 2000 51 3.4 (5.8) 37 2.1 (4.9) 15.34% 0.24[-0.18,0.67]

Savage 2003 78 2.8 (2.1) 26 2.1 (1.8) 15.19% 0.36[-0.09,0.8]

Subtotal *** 387   190   100% 0.7[0.17,1.23]

Heterogeneity: Tau2=0.43; Chi2=46.63, df=6(P<0.0001); I2=87.13%  

Test for overall effect: Z=2.57(P=0.01)  

   

2.1.11 Training administrator: computer  

Barker 1995 18 11.2 (6.4) 18 12.4 (8.4) 29.32% -0.16[-0.81,0.49]

Blythe 2006 10 94.2 (10.5) 10 91.1 (12.1) 16.18% 0.26[-0.62,1.14]

Ford 2009 9 58.9 (7.8) 9 58.4 (8.9) 14.71% 0.05[-0.87,0.98]

Hurford 1994 25 99.1 (11.8) 25 93.8 (11.6) 39.8% 0.45[-0.12,1.01]

Subtotal *** 62   62   100% 0.18[-0.17,0.54]

Heterogeneity: Tau2=0; Chi2=2.01, df=3(P=0.57); I2=0%  

Test for overall effect: Z=1(P=0.32)  

Test for subgroup differences: Chi2=11.77, df=1 (P=0.3), I2=15.03%  

Favours control 52.5-5 -2.5 0 Favours phonics training

 
 

Analysis 2.2.   Comparison 2 Phonics training versus control: subgroup
analyses (random-e>ects model), Outcome 2 Non-word reading accuracy.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

2.2.1 Training type: phonics alone  

Barker 1995 18 1.1 (1.4) 18 2.2 (2.9) 18.84% -0.5[-1.16,0.17]

Levy 1997 75 0.6 (0.2) 25 0.3 (0.2) 20.22% 1.08[0.6,1.55]

Levy 1999 64 20.5 (8.6) 32 4.4 (4.4) 19.9% 2.12[1.6,2.65]

McArthur 2015a 39 2.8 (4.1) 39 1.3 (3.7) 20.41% 0.37[-0.08,0.82]

McArthur 2015b 46 1.8 (6.2) 46 0.1 (4.3) 20.63% 0.32[-0.09,0.73]

Subtotal *** 242   160   100% 0.69[-0.08,1.46]
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Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Heterogeneity: Tau2=0.7; Chi2=48.66, df=4(P<0.0001); I2=91.78%  

Test for overall effect: Z=1.75(P=0.08)  

   

2.2.2 Training type: phonics + phoneme awareness  

Blythe 2006 10 98.2 (7.9) 10 87.7 (9.9) 7% 1.12[0.17,2.08]

Ford 2009 9 24.6 (6.5) 9 22.4 (4.3) 7.38% 0.37[-0.57,1.3]

Hurford 1994 25 98.3 (9.9) 25 93 (12.4) 20.36% 0.46[-0.1,1.02]

Lovett 2000 51 13 (6.4) 37 8.3 (7) 33.73% 0.71[0.28,1.15]

Savage 2003 78 1.8 (2.2) 26 0.6 (1.2) 31.54% 0.6[0.15,1.06]

Subtotal *** 173   107   100% 0.63[0.38,0.88]

Heterogeneity: Tau2=0; Chi2=1.84, df=4(P=0.77); I2=0%  

Test for overall effect: Z=4.86(P<0.0001)  

   

2.2.3 Training group size: 1-on-1  

Blythe 2006 10 98.2 (7.9) 10 87.7 (9.9) 11.22% 1.12[0.17,2.08]

Ford 2009 9 24.6 (6.5) 9 22.4 (4.3) 11.43% 0.37[-0.57,1.3]

Hurford 1994 25 98.3 (9.9) 25 93 (12.4) 14.81% 0.46[-0.1,1.02]

Levy 1997 75 0.6 (0.2) 25 0.3 (0.2) 15.54% 1.08[0.6,1.55]

Levy 1999 64 20.5 (8.6) 32 4.4 (4.4) 15.15% 2.12[1.6,2.65]

McArthur 2015a 39 2.8 (4.1) 39 1.3 (3.7) 15.78% 0.37[-0.08,0.82]

McArthur 2015b 46 1.8 (6.2) 46 0.1 (4.3) 16.07% 0.32[-0.09,0.73]

Subtotal *** 268   186   100% 0.83[0.31,1.36]

Heterogeneity: Tau2=0.41; Chi2=37.34, df=6(P<0.0001); I2=83.93%  

Test for overall effect: Z=3.1(P=0)  

   

2.2.4 Training group size: small group (≤ 5)  

Barker 1995 18 1.1 (1.4) 18 2.2 (2.9) 29.27% -0.5[-1.16,0.17]

Lovett 2000 51 13 (6.4) 37 8.3 (7) 35.57% 0.71[0.28,1.15]

Savage 2003 78 1.8 (2.2) 26 0.6 (1.2) 35.17% 0.6[0.15,1.06]

Subtotal *** 147   81   100% 0.32[-0.32,0.96]

Heterogeneity: Tau2=0.25; Chi2=9.64, df=2(P=0.01); I2=79.26%  

Test for overall effect: Z=0.97(P=0.33)  

   

2.2.5 Training administrator: human  

Levy 1997 75 0.6 (0.2) 25 0.3 (0.2) 24.93% 1.08[0.6,1.55]

Levy 1999 64 20.5 (8.6) 32 4.4 (4.4) 24.25% 2.12[1.6,2.65]

Lovett 2000 51 13 (6.4) 37 8.3 (7) 25.51% 0.71[0.28,1.15]

Savage 2003 78 1.8 (2.2) 26 0.6 (1.2) 25.3% 0.6[0.15,1.06]

Subtotal *** 268   120   100% 1.12[0.48,1.76]

Heterogeneity: Tau2=0.37; Chi2=22.23, df=3(P<0.0001); I2=86.5%  

Test for overall effect: Z=3.42(P=0)  

   

2.2.6 Training administrator: computer  

Barker 1995 18 1.1 (1.4) 18 2.2 (2.9) 15.2% -0.5[-1.16,0.17]

Blythe 2006 10 98.2 (7.9) 10 87.7 (9.9) 9.06% 1.12[0.17,2.08]

Ford 2009 9 24.6 (6.5) 9 22.4 (4.3) 9.44% 0.37[-0.57,1.3]

Hurford 1994 25 98.3 (9.9) 25 93 (12.4) 18.48% 0.46[-0.1,1.02]

McArthur 2015a 39 2.8 (4.1) 39 1.3 (3.7) 23.07% 0.37[-0.08,0.82]

McArthur 2015b 46 1.8 (6.2) 46 0.1 (4.3) 24.74% 0.32[-0.09,0.73]

Subtotal *** 147   147   100% 0.31[-0.02,0.64]

Heterogeneity: Tau2=0.07; Chi2=8.81, df=5(P=0.12); I2=43.22%  

Test for overall effect: Z=1.85(P=0.06)  

Favours control 52.5-5 -2.5 0 Favours phonics training
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Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Test for subgroup differences: Chi2=7.06, df=1 (P=0.22), I2=29.19%  

Favours control 52.5-5 -2.5 0 Favours phonics training

 
 

Comparison 3.   Phonics training versus control: sensitivity analysis using the fixed-e>ect model

Outcome or subgroup ti-
tle

No. of studies No. of partici-
pants

Statistical method Effect size

1 Mixed/regular word
reading accuracy

11 701 Std. Mean Difference (IV, Fixed, 95% CI) 0.48 [0.32, 0.64]

2 Non-word reading accu-
racy

10 682 Std. Mean Difference (IV, Fixed, 95% CI) 0.68 [0.51, 0.84]

3 Irregular word reading
accuracy

4 294 Std. Mean Difference (IV, Fixed, 95% CI) 0.82 [0.58, 1.07]

4 Mixed/regular word
reading fluency

4 224 Std. Mean Difference (IV, Fixed, 95% CI) 0.45 [0.19, 0.72]

5 Non-word reading fluen-
cy

3 188 Std. Mean Difference (IV, Fixed, 95% CI) 0.39 [0.10, 0.68]

6 Reading comprehension 5 343 Std. Mean Difference (IV, Fixed, 95% CI) 0.23 [0.01, 0.45]

7 Spelling 2 140 Std. Mean Difference (IV, Fixed, 95% CI) 0.28 [-0.09, 0.65]

8 Letter-sound knowledge 3 192 Std. Mean Difference (IV, Fixed, 95% CI) 0.35 [0.04, 0.65]

9 Phonological output 4 280 Std. Mean Difference (IV, Fixed, 95% CI) 0.44 [0.19, 0.70]

 
 

Analysis 3.1.   Comparison 3 Phonics training versus control: sensitivity analysis
using the fixed-e>ect model, Outcome 1 Mixed/regular word reading accuracy.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Barker 1995 18 11.2 (6.4) 18 12.4 (8.4) 6.18% -0.16[-0.81,0.49]

Blythe 2006 10 94.2 (10.5) 10 91.1 (12.1) 3.41% 0.26[-0.62,1.14]

Chen 2014 9 1.1 (1) 9 0 (1) 2.63% 1.07[0.06,2.07]

Ford 2009 9 58.9 (7.8) 9 58.4 (8.9) 3.1% 0.05[-0.87,0.98]

Hurford 1994 25 99.1 (11.8) 25 93.8 (11.6) 8.39% 0.45[-0.12,1.01]

Hurry 2007 92 13 (11.8) 43 14.5 (12.5) 20.18% -0.12[-0.49,0.24]

Levy 1997 75 0.5 (0.2) 25 0.2 (0.2) 11.53% 1.12[0.64,1.6]

Levy 1999 64 21.6 (9.3) 32 6.9 (4.8) 10.7% 1.8[1.3,2.3]

Lovett 1990 18 66.6 (36.4) 18 45.5 (34.1) 5.92% 0.58[-0.08,1.25]

Lovett 2000 51 3.4 (5.8) 37 2.1 (4.9) 14.68% 0.24[-0.18,0.67]

Savage 2003 78 2.8 (2.1) 26 2.1 (1.8) 13.28% 0.36[-0.09,0.8]
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Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Total *** 449   252   100% 0.48[0.32,0.64]

Heterogeneity: Tau2=0; Chi2=52.11, df=10(P<0.0001); I2=80.81%  

Test for overall effect: Z=5.78(P<0.0001)  

Favours control 21-2 -1 0 Favours phonics training

 
 

Analysis 3.2.   Comparison 3 Phonics training versus control: sensitivity
analysis using the fixed-e>ect model, Outcome 2 Non-word reading accuracy.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Barker 1995 18 1.1 (1.4) 18 2.2 (2.9) 6.16% -0.5[-1.16,0.17]

Blythe 2006 10 98.2 (7.9) 10 87.7 (9.9) 2.96% 1.12[0.17,2.08]

Ford 2009 9 24.6 (6.5) 9 22.4 (4.3) 3.12% 0.37[-0.57,1.3]

Hurford 1994 25 98.3 (9.9) 25 93 (12.4) 8.61% 0.46[-0.1,1.02]

Levy 1997 75 0.6 (0.2) 25 0.3 (0.2) 11.94% 1.08[0.6,1.55]

Levy 1999 64 20.5 (8.6) 32 4.4 (4.4) 9.93% 2.12[1.6,2.65]

Lovett 2000 51 13 (6.4) 37 8.3 (7) 14.27% 0.71[0.28,1.15]

McArthur 2015a 39 2.8 (4.1) 39 1.3 (3.7) 13.57% 0.37[-0.08,0.82]

McArthur 2015b 46 1.8 (6.2) 46 0.1 (4.3) 16.09% 0.32[-0.09,0.73]

Savage 2003 78 1.8 (2.2) 26 0.6 (1.2) 13.34% 0.6[0.15,1.06]

   

Total *** 415   267   100% 0.68[0.51,0.84]

Heterogeneity: Tau2=0; Chi2=50.72, df=9(P<0.0001); I2=82.26%  

Test for overall effect: Z=8.03(P<0.0001)  

Favours control 21-2 -1 0 Favours phonics training

 
 

Analysis 3.3.   Comparison 3 Phonics training versus control: sensitivity analysis
using the fixed-e>ect model, Outcome 3 Irregular word reading accuracy.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Lovett 1990 18 51.2 (26.8) 18 33.5 (21.2) 12.87% 0.72[0.04,1.4]

Lovett 2000 51 1.3 (3.6) 37 0.7 (1.6) 32.73% 0.2[-0.23,0.62]

McArthur 2015a 39 1.3 (1) 39 0 (1) 24.55% 1.29[0.8,1.78]

McArthur 2015b 46 1.2 (1) 46 0 (1) 29.85% 1.18[0.74,1.62]

   

Total *** 154   140   100% 0.82[0.58,1.07]

Heterogeneity: Tau2=0; Chi2=14.41, df=3(P=0); I2=79.19%  

Test for overall effect: Z=6.66(P<0.0001)  

Favours control 21-2 -1 0 Favours phonics training
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Analysis 3.4.   Comparison 3 Phonics training versus control: sensitivity analysis
using the fixed-e>ect model, Outcome 4 Mixed/regular word reading fluency.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Ford 2009 9 76 (13.1) 9 77.1 (8.5) 8.29% -0.1[-1.02,0.83]

Lovett 1990 18 51.1 (18.3) 18 39 (12.1) 15.35% 0.76[0.08,1.44]

McArthur 2015a 39 6.7 (5.7) 39 4 (5.4) 34.89% 0.48[0.03,0.94]

McArthur 2015b 46 5.2 (5.9) 46 2.7 (6.3) 41.48% 0.42[0,0.83]

   

Total *** 112   112   100% 0.45[0.19,0.72]

Heterogeneity: Tau2=0; Chi2=2.2, df=3(P=0.53); I2=0%  

Test for overall effect: Z=3.33(P=0)  

Favours phonics training 21-2 -1 0 Favours control

 
 

Analysis 3.5.   Comparison 3 Phonics training versus control: sensitivity
analysis using the fixed-e>ect model, Outcome 5 Non-word reading fluency.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Ford 2009 9 41.6 (16.9) 9 35.7 (11.8) 9.54% 0.38[-0.55,1.32]

McArthur 2015a 39 3.7 (4.7) 39 2 (4.6) 41.61% 0.36[-0.09,0.81]

McArthur 2015b 46 1.2 (4.9) 46 -0.7 (4) 48.85% 0.41[-0,0.82]

   

Total *** 94   94   100% 0.39[0.1,0.68]

Heterogeneity: Tau2=0; Chi2=0.02, df=2(P=0.99); I2=0%  

Test for overall effect: Z=2.63(P=0.01)  

Favours phonics training 21-2 -1 0 Favours control

 
 

Analysis 3.6.   Comparison 3 Phonics training versus control: sensitivity
analysis using the fixed-e>ect model, Outcome 6 Reading comprehension.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Blythe 2006 10 106.3 (8) 10 96.6 (11.6) 5.54% 0.93[-0,1.86]

Ford 2009 9 20.8 (5.5) 9 21.9 (8.2) 5.64% -0.15[-1.08,0.77]

Hurry 2007 92 7.2 (8.5) 43 8.1 (7.5) 36.79% -0.11[-0.47,0.25]

McArthur 2015a 39 3.5 (3.1) 39 1.8 (3) 23.57% 0.55[0.1,1.01]

McArthur 2015b 46 2 (2.4) 46 1.2 (2.2) 28.47% 0.35[-0.06,0.76]

   

Total *** 196   147   100% 0.23[0.01,0.45]

Heterogeneity: Tau2=0; Chi2=8.45, df=4(P=0.08); I2=52.64%  

Test for overall effect: Z=2.07(P=0.04)  

Favours control 21-2 -1 0 Favours phonics training
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Analysis 3.7.   Comparison 3 Phonics training versus control:
sensitivity analysis using the fixed-e>ect model, Outcome 7 Spelling.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Lovett 1990 18 32.5 (21.5) 18 19.3 (12.1) 30.01% 0.74[0.06,1.42]

Savage 2003 78 3 (2.1) 26 2.9 (2.1) 69.99% 0.09[-0.36,0.53]

   

Total *** 96   44   100% 0.28[-0.09,0.65]

Heterogeneity: Tau2=0; Chi2=2.51, df=1(P=0.11); I2=60.17%  

Test for overall effect: Z=1.49(P=0.14)  

Favours control 21-2 -1 0 Favours phonics training

 
 

Analysis 3.8.   Comparison 3 Phonics training versus control: sensitivity
analysis using the fixed-e>ect model, Outcome 8 Letter-sound knowledge.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Lovett 1990 18 25.3 (13.1) 18 21.7 (12.6) 21.78% 0.27[-0.39,0.93]

Savage 2003 78 20.3 (4.7) 26 18.6 (5.5) 47.15% 0.34[-0.11,0.79]

Savage 2005 26 22 (3.3) 26 20.3 (5) 31.07% 0.41[-0.14,0.96]

   

Total *** 122   70   100% 0.35[0.04,0.65]

Heterogeneity: Tau2=0; Chi2=0.11, df=2(P=0.95); I2=0%  

Test for overall effect: Z=2.22(P=0.03)  

Favours control 10.5-1 -0.5 0 Favours phonics training

 
 

Analysis 3.9.   Comparison 3 Phonics training versus control: sensitivity
analysis using the fixed-e>ect model, Outcome 9 Phonological output.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Fixed, 95% CI   Fixed, 95% CI

Barker 1995 18 1.8 (1.7) 18 2.9 (3) 14.49% -0.43[-1.09,0.24]

Lovett 2000 51 23 (5.9) 37 18.9 (7.2) 33.69% 0.63[0.2,1.06]

Savage 2003 78 4.2 (2.2) 26 2.8 (2.4) 31.01% 0.63[0.17,1.08]

Savage 2005 26 34.2 (10.4) 26 29.4 (9.4) 20.82% 0.48[-0.08,1.03]

   

Total *** 173   107   100% 0.44[0.19,0.7]

Heterogeneity: Tau2=0; Chi2=7.97, df=3(P=0.05); I2=62.36%  

Test for overall effect: Z=3.45(P=0)  

Favours control 21-2 -1 0 Favours phonics training
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Comparison 4.   Phonics training versus control: sensitivity analysis with Hurford 1994 removed (random-e>ects
model)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Mixed/regular word reading
accuracy

10 651 Std. Mean Difference (IV, Random,
95% CI)

0.52 [0.09, 0.95]

2 Non-word reading accuracy 9 632 Std. Mean Difference (IV, Random,
95% CI)

0.69 [0.24, 1.14]

 
 

Analysis 4.1.   Comparison 4 Phonics training versus control: sensitivity analysis with Hurford
1994 removed (random-e>ects model), Outcome 1 Mixed/regular word reading accuracy.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Barker 1995 18 11.2 (6.4) 18 12.4 (8.4) 9.88% -0.16[-0.81,0.49]

Blythe 2006 10 94.2 (10.5) 10 91.1 (12.1) 8.33% 0.26[-0.62,1.14]

Chen 2014 9 1.1 (1) 9 0 (1) 7.54% 1.07[0.06,2.07]

Ford 2009 9 58.9 (7.8) 9 58.4 (8.9) 8.05% 0.05[-0.87,0.98]

Hurry 2007 92 13 (11.8) 43 14.5 (12.5) 11.75% -0.12[-0.49,0.24]

Levy 1997 75 0.5 (0.2) 25 0.2 (0.2) 11.06% 1.12[0.64,1.6]

Levy 1999 64 21.6 (9.3) 32 6.9 (4.8) 10.94% 1.8[1.3,2.3]

Lovett 1990 18 66.6 (36.4) 18 45.5 (34.1) 9.79% 0.58[-0.08,1.25]

Lovett 2000 51 3.4 (5.8) 37 2.1 (4.9) 11.39% 0.24[-0.18,0.67]

Savage 2003 78 2.8 (2.1) 26 2.1 (1.8) 11.26% 0.36[-0.09,0.8]

   

Total *** 424   227   100% 0.52[0.09,0.95]

Heterogeneity: Tau2=0.38; Chi2=52.1, df=9(P<0.0001); I2=82.73%  

Test for overall effect: Z=2.38(P=0.02)  

Favours control 21-2 -1 0 Favours phonics training

 
 

Analysis 4.2.   Comparison 4 Phonics training versus control: sensitivity analysis with
Hurford 1994 removed (random-e>ects model), Outcome 2 Non-word reading accuracy.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Barker 1995 18 1.1 (1.4) 18 2.2 (2.9) 10.58% -0.5[-1.16,0.17]

Blythe 2006 10 98.2 (7.9) 10 87.7 (9.9) 8.45% 1.12[0.17,2.08]

Ford 2009 9 24.6 (6.5) 9 22.4 (4.3) 8.63% 0.37[-0.57,1.3]

Levy 1997 75 0.6 (0.2) 25 0.3 (0.2) 11.93% 1.08[0.6,1.55]

Levy 1999 64 20.5 (8.6) 32 4.4 (4.4) 11.61% 2.12[1.6,2.65]

Lovett 2000 51 13 (6.4) 37 8.3 (7) 12.2% 0.71[0.28,1.15]

McArthur 2015a 39 3.7 (4.7) 39 2 (4.6) 12.13% 0.36[-0.09,0.81]

McArthur 2015b 46 1.8 (6.2) 46 0.1 (4.3) 12.36% 0.32[-0.09,0.73]

Savage 2003 78 1.8 (2.2) 26 0.6 (1.2) 12.1% 0.6[0.15,1.06]

   

Total *** 390   242   100% 0.69[0.24,1.14]

Heterogeneity: Tau2=0.38; Chi2=50.21, df=8(P<0.0001); I2=84.07%  

Favours control 21-2 -1 0 Favours phonics training
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Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Test for overall effect: Z=3.03(P=0)  

Favours control 21-2 -1 0 Favours phonics training

 
 

Comparison 5.   Phonics training versus control: sensitivity analysis with small studies removed (n < 11)

Outcome or subgroup title No. of studies No. of partici-
pants

Statistical method Effect size

1 Mixed/regular word read-
ing accuracy

8 645 Std. Mean Difference (IV, Random,
95% CI)

0.53 [0.07, 1.00]

2 Non-word reading accura-
cy

8 644 Std. Mean Difference (IV, Random,
95% CI)

0.66 [0.20, 1.11]

3 Irregular word reading ac-
curacy

4 294 Std. Mean Difference (IV, Random,
95% CI)

0.84 [0.30, 1.39]

4 Mixed/regular word read-
ing fluency

3 206 Std. Mean Difference (IV, Random,
95% CI)

0.50 [0.22, 0.78]

5 Non-word reading fluency 2 170 Std. Mean Difference (IV, Random,
95% CI)

0.39 [0.08, 0.69]

6 Reading comprehension 3 305 Std. Mean Difference (IV, Random,
95% CI)

0.25 [-0.15, 0.64]

7 Spelling 2 140 Std. Mean Difference (IV, Random,
95% CI)

0.36 [-0.27, 0.99]

8 Letter-sound knowledge 3 192 Std. Mean Difference (IV, Random,
95% CI)

0.35 [0.04, 0.65]

9 Phonological output 4 280 Std. Mean Difference (IV, Random,
95% CI)

0.38 [-0.04, 0.80]

 
 

Analysis 5.1.   Comparison 5 Phonics training versus control: sensitivity analysis with
small studies removed (n < 11), Outcome 1 Mixed/regular word reading accuracy.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Barker 1995 18 11.2 (6.4) 18 12.4 (8.4) 11.42% -0.16[-0.81,0.49]

Hurford 1994 25 99.1 (11.8) 25 93.8 (11.6) 12.15% 0.45[-0.12,1.01]

Hurry 2007 92 13 (11.8) 43 14.5 (12.5) 13.56% -0.12[-0.49,0.24]

Levy 1997 75 0.5 (0.2) 25 0.2 (0.2) 12.77% 1.12[0.64,1.6]

Levy 1999 64 21.6 (9.3) 32 6.9 (4.8) 12.63% 1.8[1.3,2.3]

Lovett 1990 18 66.6 (36.4) 18 45.5 (34.1) 11.31% 0.58[-0.08,1.25]

Lovett 2000 51 3.4 (5.8) 37 2.1 (4.9) 13.15% 0.24[-0.18,0.67]

Savage 2003 78 2.8 (2.1) 26 2.1 (1.8) 13% 0.36[-0.09,0.8]
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Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

   

Total *** 421   224   100% 0.53[0.07,1]

Heterogeneity: Tau2=0.38; Chi2=49.74, df=7(P<0.0001); I2=85.93%  

Test for overall effect: Z=2.26(P=0.02)  

Favours control 21-2 -1 0 Favours phonics training

 
 

Analysis 5.2.   Comparison 5 Phonics training versus control: sensitivity analysis
with small studies removed (n < 11), Outcome 2 Non-word reading accuracy.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Barker 1995 18 1.1 (1.4) 18 2.2 (2.9) 11.21% -0.5[-1.16,0.17]

Hurford 1994 25 98.3 (9.9) 25 93 (12.4) 12.02% 0.46[-0.1,1.02]

Levy 1997 75 0.6 (0.2) 25 0.3 (0.2) 12.66% 1.08[0.6,1.55]

Levy 1999 64 20.5 (8.6) 32 4.4 (4.4) 12.31% 2.12[1.6,2.65]

Lovett 2000 51 13 (6.4) 37 8.3 (7) 12.95% 0.71[0.28,1.15]

McArthur 2015a 39 2.8 (4.1) 39 1.3 (3.7) 12.87% 0.37[-0.08,0.82]

McArthur 2015b 46 1.8 (6.2) 46 0.1 (4.3) 13.13% 0.32[-0.09,0.73]

Savage 2003 78 1.8 (2.2) 26 0.6 (1.2) 12.85% 0.6[0.15,1.06]

   

Total *** 396   248   100% 0.66[0.2,1.11]

Heterogeneity: Tau2=0.37; Chi2=49.45, df=7(P<0.0001); I2=85.85%  

Test for overall effect: Z=2.82(P=0)  

Favours control 21-2 -1 0 Favours phonics training

 
 

Analysis 5.3.   Comparison 5 Phonics training versus control: sensitivity analysis
with small studies removed (n < 11), Outcome 3 Irregular word reading accuracy.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Lovett 2000 51 1.3 (3.6) 37 0.7 (1.6) 26.79% 0.2[-0.23,0.62]

Lovett 1990 18 51.2 (26.8) 18 33.5 (21.2) 21.41% 0.72[0.04,1.4]

McArthur 2015b 46 1.2 (1) 46 0 (1) 26.38% 1.18[0.74,1.62]

McArthur 2015a 39 1.3 (1) 39 0 (1) 25.42% 1.29[0.8,1.78]

   

Total *** 154   140   100% 0.84[0.3,1.39]

Heterogeneity: Tau2=0.24; Chi2=14.41, df=3(P=0); I2=79.19%  

Test for overall effect: Z=3.04(P=0)  

Favours control 21-2 -1 0 Favours phonics training
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Analysis 5.4.   Comparison 5 Phonics training versus control: sensitivity analysis
with small studies removed (n < 11), Outcome 4 Mixed/regular word reading fluency.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Lovett 1990 18 51.1 (18.3) 18 39 (12.1) 16.73% 0.76[0.08,1.44]

McArthur 2015a 39 6.7 (5.7) 39 4 (5.4) 38.04% 0.48[0.03,0.94]

McArthur 2015b 46 5.2 (5.9) 46 2.7 (6.3) 45.22% 0.42[0,0.83]

   

Total *** 103   103   100% 0.5[0.22,0.78]

Heterogeneity: Tau2=0; Chi2=0.73, df=2(P=0.69); I2=0%  

Test for overall effect: Z=3.53(P=0)  

Favours phonics training 21-2 -1 0 Favours control

 
 

Analysis 5.5.   Comparison 5 Phonics training versus control: sensitivity analysis
with small studies removed (n < 11), Outcome 5 Non-word reading fluency.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

McArthur 2015a 39 3.7 (4.7) 39 2 (4.6) 45.99% 0.36[-0.09,0.81]

McArthur 2015b 46 1.2 (4.9) 46 -0.7 (4) 54.01% 0.41[-0,0.82]

   

Total *** 85   85   100% 0.39[0.08,0.69]

Heterogeneity: Tau2=0; Chi2=0.02, df=1(P=0.88); I2=0%  

Test for overall effect: Z=2.5(P=0.01)  

Favours phonics training 21-2 -1 0 Favours control

 
 

Analysis 5.6.   Comparison 5 Phonics training versus control: sensitivity analysis
with small studies removed (n < 11), Outcome 6 Reading comprehension.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Hurry 2007 92 7.2 (8.5) 43 8.1 (7.5) 36.07% -0.11[-0.47,0.25]

McArthur 2015a 39 3.5 (3.1) 39 1.8 (3) 30.8% 0.55[0.1,1.01]

McArthur 2015b 46 2 (2.4) 46 1.2 (2.2) 33.12% 0.35[-0.06,0.76]

   

Total *** 177   128   100% 0.25[-0.15,0.64]

Heterogeneity: Tau2=0.08; Chi2=5.61, df=2(P=0.06); I2=64.33%  

Test for overall effect: Z=1.22(P=0.22)  

Favours control 21-2 -1 0 Favours phonics training

 
 

Analysis 5.7.   Comparison 5 Phonics training versus control: sensitivity
analysis with small studies removed (n < 11), Outcome 7 Spelling.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Lovett 1990 18 32.5 (21.5) 18 19.3 (12.1) 42.04% 0.74[0.06,1.42]

Favours control 21-2 -1 0 Favours phonics training
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Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Savage 2003 78 3 (2.1) 26 2.9 (2.1) 57.96% 0.09[-0.36,0.53]

   

Total *** 96   44   100% 0.36[-0.27,0.99]

Heterogeneity: Tau2=0.13; Chi2=2.51, df=1(P=0.11); I2=60.17%  

Test for overall effect: Z=1.12(P=0.26)  

Favours control 21-2 -1 0 Favours phonics training

 
 

Analysis 5.8.   Comparison 5 Phonics training versus control: sensitivity analysis
with small studies removed (n < 11), Outcome 8 Letter-sound knowledge.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Lovett 1990 18 25.3 (13.1) 18 21.7 (12.6) 21.78% 0.27[-0.39,0.93]

Savage 2003 78 20.3 (4.7) 26 18.6 (5.5) 47.15% 0.34[-0.11,0.79]

Savage 2005 26 22 (3.3) 26 20.3 (5) 31.07% 0.41[-0.14,0.96]

   

Total *** 122   70   100% 0.35[0.04,0.65]

Heterogeneity: Tau2=0; Chi2=0.11, df=2(P=0.95); I2=0%  

Test for overall effect: Z=2.22(P=0.03)  

Favours control 10.5-1 -0.5 0 Favours phonics training

 
 

Analysis 5.9.   Comparison 5 Phonics training versus control: sensitivity
analysis with small studies removed (n < 11), Outcome 9 Phonological output.

Study or subgroup Phonics training Control Std. Mean Difference Weight Std. Mean Difference

  N Mean(SD) N Mean(SD) Random, 95% CI   Random, 95% CI

Barker 1995 18 1.8 (1.7) 18 2.9 (3) 20.22% -0.43[-1.09,0.24]

Lovett 2000 51 23 (5.9) 37 18.9 (7.2) 28.32% 0.63[0.2,1.06]

Savage 2003 78 4.2 (2.2) 26 2.8 (2.4) 27.6% 0.63[0.17,1.08]

Savage 2005 26 34.2 (10.4) 26 29.4 (9.4) 23.86% 0.48[-0.08,1.03]

   

Total *** 173   107   100% 0.38[-0.04,0.8]

Heterogeneity: Tau2=0.11; Chi2=7.97, df=3(P=0.05); I2=62.36%  

Test for overall effect: Z=1.77(P=0.08)  

Favours control 21-2 -1 0 Favours phonics training

 

 

A D D I T I O N A L   T A B L E S
 

Outcomes Tests References Studies

Mixed/regular word

reading accuracy

Woodcock Johnson Reading Mastery Test Revised: Word Identi-
fication

Woodcock 1987 Barker 1995

Table 1.   Tests used by studies to measure outcomes 
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Wechsler Individual Achievement Test Second Edition Wechsler 2001 Blythe 2006

Woodcock Johnson Psychoeducational Battery Third Edition:
Word Identification

Woodcock 2001 Ford 2009

Woodcock Johnson Reading Mastery Test Revised: Word Identi-
fication

Woodcock 1987 Hurford 1994

British Ability Scale: Word Reading Elliot 1983 Hurry 2007

1 experimental test Levy 1997 Levy 1997

1 experimental test Levy 1999 Levy 1999

1 experimental test Lovett 2000 Lovett 2000

2 experimental tests

(trained and untrained – averaged)

Lovett 1990 Lovett 1990

1 experimental test Savage 2003 Savage 2003

Group Reading Assessment and Diagnostic Evaluation Level 1
Version A:

Word Recognition Assessment

Williams 2010 Chen 2014

Woodcock Johnson Reading Mastery Test Revised: Word Attack Woodcock 1987 Barker 1995

Wechsler Individual Achievement Test Second Edition Wechsler 2001 Blythe 2006

Woodcock Johnson Psychoeducational Battery Third Edition:
Word Attack

Woodcock 2001 Ford 2009

Woodcock Johnson Reading Mastery Test Revised: Word Attack Woodcock 1987 Hurford 1994

1 experimental test Levy 1997 Levy 1997

1 experimental test Levy 1999 Levy 1999

Woodcock Johnson Reading Mastery Test Revised: Word Attack Woodcock 1987 Lovett 2000

1 experimental test Savage 2003 Savage 2003

1 experimental test McArthur 2015a McArthur 2015a

Non-word

reading accuracy

1 experimental test McArthur 2015b McArthur 2015b

2 experimental tests (trained and untrained – averaged) Lovett 1990 Lovett 1990

1 experimental test Lovett 2000 Lovett 2000

1 experimental test McArthur 2015a McArthur 2015a

Irregular word

reading accuracy

1 experimental test McArthur 2015b McArthur 2015b

Mixed/regular word Test of Word Reading Efficiency: Sight Word subtest Torgesen 1999b Ford 2009

Table 1.   Tests used by studies to measure outcomes  (Continued)
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4 experimental tests (regular and irregular – trained and un-
trained –

averaged)

Lovett 1990 Lovett 1990

Test of Word Reading Efficiency: Sight Word subtest Torgesen 1999b McArthur 2015a

reading fluency

Test of Word Reading Efficiency: Sight Word subtest Torgesen 1999b McArthur 2015b

Test of Word Reading Efficiency: Non-word subtest Torgesen 1999b Ford 2009

Test of Word Reading Efficiency: Non-word subtest Torgesen 1999b McArthur 2015a

Non-word

reading fluency

Test of Word Reading Efficiency: Non-word subtest Torgesen 1999b McArthur 2015b

Wechsler Individual Achievement Test Second Edition Wechsler 2001 Blythe 2006

Gates-MacGinitie Reading Test Fourth Edition: Comprehension MacGinitie 2002 Ford 2009

Neale Analysis of Reading Ability Neale 1988 Hurry 2007

Test of Everyday Reading Comprehension McArthur 2013 McArthur 2015a

Reading compre-
hension

Test of Everyday Reading Comprehension McArthur 2013 McArthur 2015b

4 experimental tests

(regular and irregular – trained and untrained – averaged)

Lovett 1990 Lovett 1990

1 experimental test Savage 2003 Savage 2003

Spelling

1 experimental test Chen 2014 Chen 2014

2 experimental tests

(trained and untrained – averaged)

Lovett 1990 Lovett 1990

1 experimental test Savage 2003 Savage 2003

Letter-sound
knowledge

1 experimental test Savage 2005 Savage 2005

1 experimental test Barker 1995 Barker 1995

Goldman Fristoe Woodcock Test of Auditory Discrimination:
Sound analysis

Goldman 1974 Lovett 2000

1 experimental test Savage 2003 Savage 2003

Phonological out-
put

(phoneme aware-
ness tasks)

1 experimental test Savage 2005 Savage 2005

Table 1.   Tests used by studies to measure outcomes  (Continued)
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Random-effects model Heterogeneity Fixed-effect model 

Outcome

 

N°of
studies

 

N°of
partici-
pants

SMD (95% CI) Z P Chi2 P I2 (%) SMD (95% CI) Z P

Mixed/regular word
reading accuracy

11 701 0.51 (0.13 to 0.90) 2.59 0.01 52.11 < 0.001 81 0.48 (0.32 to 0.64) 5.78 < 0.001

Non-word reading
accuracy

10 682 0.67 (0.26 to 1.07) 3.24 0.001 50.72 < 0.001 82 0.68 (0.51 to 0.84) 8.03 < 0.001

Irregular word
reading accuracy

4 294 0.84 (0.30 to 1.39) 3.04 0.002 14.41 0.002 79 0.82 (0.58 to 1.07) 6.66 0.002

Mixed/regular word
reading fluency

4 224 0.45 (–0.19 to
0.72)

3.33 < 0.001 2.20 0.53 0 0.45 (0.19 to 0.72) 3.33 < 0.001

Non-word reading
fluency

3 188 0.39 (0.10 to 0.68) 2.63 0.009 0.02 0.99 0 0.39 (0.10 to 0.68) 2.63 0.009

Reading compre-
hension

5 343 0.28 (–0.07 to
0.62)

1.54 0.12 8.45 0.08 53 0.23 (0.01 to 0.45) 2.07 0.040

Spelling 3 158 0.47 (–0.07 to
1.01)

1.72 0.09 3.89 0.14 49 0.28 (–0.09 to
0.65)

1.49 0.14

Letter-sound
knowledge

3 192 0.35 (0.04 to 0.65) 2.22 0.03 0.11 0.95 0 0.35 (0.04 to 0.65) 2.22 0.03

Phonological out-
put

4 280 0.38 (–0.04 to
0.80)

1.77 0.08 7.97 0.05 62 0.44 (0.19 to 0.70) 3.45 < 0.001

Table 2.   E>ect sizes for random-e>ects and fixed-e>ect analyses, and heterogeneity for random-e>ects analyses 

CI: confidence interval; SMD: standardised mean diBerence.
 
 

Study Location Group N
°in analy-
ses

Age Gender IQ Ethnicity SES Inclusion criteria Exclusion
criteria

Population

Table 3.   Characteristics of participants in each study 
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Barker
1995

USA Interven-
tion: 18

Control:
18

Mean not
reported

SD not re-
ported

Range 6.2–
7.8 years

Not re-
ported

Verbal

Mean 16.5

SD 2.36

Range 11–
22

Not re-
ported

Not re-
ported

Students nominated by
teachers from 2 elementary
schools who were given a
short series of pretests as-
sessing phonological aware-
ness skills and basic word
recognition skills. These chil-
dren were then given further
2 tests and those scoring be-
low the 40th percentile and
the 50th percentile on the
subsequent test were select-
ed.

None stat-
ed

First-grade
students

Blythe
2006

Australia Interven-
tion: 10

Control:
10

Mean
101.5
months

SD 17.58
months

Range not
reported

Male: 75%

Female:
25%

FSIQ-2

Mean
100.15

SD 9.38

Range not
reported

Not re-
ported

Not re-
ported

Children who received group-
based remedial reading in-
struction at school and were
referred by a support teacher.

After re-
ferral chil-
dren com-
pleted
the WISC-
III FSIQ.
Those who
scored <
20th per-
centile
were ex-
cluded.

Dyslexic pri-
mary school
students

Chen 2014 Canada Interven-
tion: 9

Control: 9

Mean 7.06
years

SD 0.24
years

Range 7–8
years

Male: 39%

Female:
61%

Mean
19.79

SD not re-
ported

Range not
reported

Bilingual
speakers
of Eng-
lish and
French

Not re-
ported

Students considered to be
'at-risk readers' who fall 1 SD
below mean on the GRADE
(standardised test)

None stat-
ed

Se-
cond-grade
students

Ford 2009 USA Interven-
tion: 9

Control: 9

Mean
16.18
years

SD not re-
ported

Range not
reported

Male: 55%

Female:
45%

Not re-
ported

22%
African-
Ameri-
can, 67%
Hispanic,
11% White

Lower Students who were enrolled
in the remedial reading pro-
gramme were invited to par-
ticipate. Below mean reading
skills were based on the ISAT.

None stat-
ed

Teenagers
enrolled at
an alterna-
tive high
school, that
is, a high
school for
non-special
education

Table 3.   Characteristics of participants in each study  (Continued)
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students or
students at
risk of drop-
ping out.

Hurford
1994

USA Interven-
tion: 25

Control:
25

Mean
80.35

months

SD not re-
ported

Range not
reported

Male: 48%

Female:
52%

Mean
90.37

SD not re-
ported

Range not
reported

92.8%
white, 6%
African-
Ameri-
can, 5%
Hispanic,
7% Asian-
American

Middle Classification data from Hur-
ford 1993 was used with more
relaxed criteria for eligibili-
ty, that is standard scores in
reading of < 91 were included
rather than < 86.

None stat-
ed

Children at
risk of read-
ing disabili-
ty

Hurry 2007 UK Interven-
tion: 92

Control:
43

Mean not
reported

SD not re-
ported

Range 6–
6.6 years

Male: 61%

Female:

39%

Mean not
reported

SD not re-
ported

Range 92–
96

16% spoke
English as
a second
language

42% of the
sample
were eligi-
ble for free
school
meals.

In 63 schools, the 6 poorest
year 2 readers were select-
ed on the basis of their Diag-
nostic Survey (Clay 1985) per-
formance. Of the 22 schools
using Reading Recovery, the
poorest scorers were offered
intervention.

The re-
maining
children,
that is,
those less
poor at
reading
then those
that were
selected
for the ex-
perimen-
tal condi-
tion, were
assigned
to a with-
in school
condition.

Children
with reading
difficulties

Levy 1997 Canada Interven-
tion: 75

Control:
25

Mean not
reported

SD not re-
ported

Range 5.9–
7.2 years

Male: 48%

Female:

52%

Not re-
ported

Not re-
ported

Not re-
ported

Children were given word
reading tests, children that
read < 7 words on any of the
screening tests were selected.

None stat-
ed

All children
from Grade
1 and se-
nior kinder-
garten from
2 schools,
whose par-
ents con-
sented to

Table 3.   Characteristics of participants in each study  (Continued)
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their partici-
pation.

Levy 1999 Canada Interven-
tion: 64

Control:
32

Mean 7.7
years

SD not re-
ported

Range not
reported

Male: 56%

Female:

44%

Non-ver-
bal

Experi-
mental
group:

Mean
10.88

SD not re-
ported

Range not
reported

Control
group:

Mean
10.65

SD not re-
ported

Range not
reported

Mixed
racial dis-
tribution

Covers all
SES

Children were given a word
identification test (WRAT-3),
if they scored < 90 they were
given another word identifica-
tion test (WRMT) and if they
read below half a grade below
their grade level and read no
more than 15 of the training
words then they were includ-
ed in the sample.

None stat-
ed

17 schools
participat-
ed in the
screening
process with
permission
for partici-
pation ob-
tained from
the board,
schools and
a parent or
guardian

Lovett
1990

Canada Interven-
tion: 18

Control:
18

Mean 8.4
years

SD 1.6
years

Range 7–
13 years

Male:
70.4%

Female:

29.6%

Verbal

Mean 98.4

SD 10.6

Range not
reported

Perfor-
mance

Mean
106.2

SD 12.6

Not re-
ported

Middle Children had to score < 25th
percentile on at least 4 of 5
reading measures used in the
screening test and have at
least low mean intelligence.

Children
with Eng-
lish as a
second
language,
histo-
ry of ex-
treme hy-
peractiv-
ity, hear-
ing im-
pairment,
brain
damage,
a chronic
medical

Children re-
ferred to
the Learn-
ing Disabili-
ties Reading
Program.

Table 3.   Characteristics of participants in each study  (Continued)
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Range not
reported

condition,
serious
emotion-
al distur-
bance, or
attention
deficits.

Lovett
2000

Canada Interven-
tion: 51

Control:
37

Mean 9.9
years

SD 1.6
years

Range 7–
13 years

Male:
68.1%

Female:
31.9%

Verbal

Mean 92

SD 13.7

Range 58–
133

Perfor-
mance

Mean 98.7

SD 14.3

Range 63–
136

Not re-
ported

Not re-
ported

Children needed to demon-
strate a 'substantial under-
achievement' on 4 of the 5
reading based screening as-
sessments.

None stat-
ed

Children
with severe
reading dis-
abilities that
were re-
ferred to the
Clinical Re-
search Unit
for remedia-
tion.

McArthur
2015a

Australia Interven-
tion: 39

Control:
39

Mean 9.42
years

SD 1.71
years

Range 7–
12 years

Male:
63.8%

Female:
36.2%

Non-ver-
bal

Group 1:

Mean
97.50

SD 14.16

Range not
reported

Group 2:

Mean
95.56

SD 17.12

Not re-
ported

Not re-
ported

Children who scored below
the mean range for their age
on the Castles and Coltheart
irregular word reading test
and/or non-word reading test.

History of
neurologi-
cal or sen-
sory im-
pairment;
non-Eng-
lish speak-
ers.

Children
with reading
difficulties

Table 3.   Characteristics of participants in each study  (Continued)
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Range not
reported

McArthur
2015b

Australia Interven-
tion: 46

Control:
46

Group 1:

Mean 9.53
years

SD 1.51
years

Range 7–
12 years

Group 2:

Mean 9.58
years

SD 1.45
years

Range 7–
12 years

Male:
46.3%
Female:
53.7%

Non-ver-
bal

Group 1:

Mean
97.02

SD 15.75

Range not
reported

Group 2:

Mean
95.57

SD 1.65

Range not
reported

Not re-
ported

Not re-
ported

Children who scored below
the mean range for their age
on the Castles and Coltheart
irregular word reading test
and/or non-word reading test.

History of
neurologi-
cal or sen-
sory im-
pairment;
non-Eng-
lish speak-
ers.

Children
with reading
difficulties

Savage
2003

UK Interven-
tion: 78

Control:
26

Mean 5.9
years

SD not re-
ported

Range 5–
6.3 years

Male: 60%

Female:
40%

Not re-
ported

Not re-
ported

Not re-
ported

Over 2 sessions a series of
reading- and spelling-based
assessments were used to
find the poorest readers in
year 1 of the school. The low-
est performers were recruit-
ed.

A teacher
identify-
ing a child
as being
too im-
mature to
deal with
working
in small
groups.

Children
with the
lowest read-
ing perfor-
mance for
their age
within a Lo-
cal Educa-
tion Author-
ity or School
District

Savage
2005

UK Interven-
tion: 26

Control:
26

Not re-
ported

 

Male: 50%

Female:
50%

Not re-
ported

Not re-
ported

Lower Over 2 sessions a series of
reading- and spelling-based
assessments were used to
find the poorest readers in
year 1 of the school. The low-
est performers were recruit-
ed.

None stat-
ed

Children
with the
lowest read-
ing perfor-
mance for
their age
within a Lo-
cal Educa-
tion Author-

Table 3.   Characteristics of participants in each study  (Continued)
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ity or School
District

Table 3.   Characteristics of participants in each study  (Continued)

FSIQ: Full Scale Intelligence Quotient; IQ: intelligence quotient; ISAT: Illinois State Achievement Test; SD: standard deviation; SES: socioeconomic status; WISC: Wechsler
Intelligence Scale for Children; WRAT: Wide Range Achievement Test; WRMT: Woodcock Reading Mastery Test.
 
 

 Subgroups Bark-
er
1995

Blythe
2006

Chen
2014

Ford
2009

Hur-
ford
1994

Hur-
ry
2007

Levy
1997

Levy
1999

Lovett
1990

Lovett
2000

McArthur
2015a

McArthur
2015b

Sav-
age
2003

Sav-
age
2005

Phonics only X — — — — — X X — — X X — —

Phonics + phoneme
awareness

— X — X X X — — — X — — X X

Training type

 

 

Phonics + sight words — — X — — — — — X — — — — —

< 2 hours/week X X X X X X X X — — — — X XTraining intensity

  ≥ 2 hours/week — — — — — — — — X X X X — —

< 3 months X X X X — — X X X X X X X XTraining duration

  ≥ 3 months — — — — X X — — — — — — — —

1 — X — X X X X X — — X X — —Training group size

  ≤ 5 X — X — — — — — X X — — X X

Human — — X — — X X X X X — — X XTraining administra-
tor

 
Computer X X — X X — — — — — X X — —

Table 4.   Allocation of studies to di>erent subgroups (categories) 

 
 

 Out-
come 

Subgroups N° Mean effect size Heterogeneity Subgroup analyses

Table 5.   Results of subgroup analyses 
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N
°stud-
ies/

mea-
sures

partic-
ipants

SMD (95% CI) Z P Chi2 P I2 (%) Chi2 DF P I2(%)

Phonics
only

3 232 0.94 (–0.09 to
1.97)

1.79 0.07 21.83 < 0.001 91 — — — —

Phonics +
phoneme
awareness

6 415 0.17 (–0.04 to
0.37)

1.61 0.11 4.35 0.50 0 — — — —

Training
type

 

Phonics +
sight word

2 54 0.73 (0.18 to 1.29) 2.58 0.01 0.61 0.43 0 5.22 2 0.07 61.70

< 2 hours/
week

9 577 0.54 (0.06 to 1.02) 2.19 0.03 50.68 < 0.001 84 — — — —Training
intensity

  ≥ 2 hours/
week

2 124 0.34 (–0.02 to
0.70)

1.87 0.06 0.71 0.40 0 0.42 1 0.52 0

< 3
months

9 516 0.61 (0.17 to 1.05) 2.70 0.007 38.25 < 0.001 79 — — — —Training
duration

  ≥ 3
months

2 185 0.12 (–0.43 to
0.67)

0.42 0.67 2.80 0.09 64 1.84 1 0.17 45.80

1 6 419 0.62 (–0.06 to
1.29)

1.78 0.07 44.35 < 0.001 89 — — — —Training
group size

  ≤ 5 5 282 0.33 (0.04 to 0.61) 2.24 0.02 4.94 0.29 19 0.59 1 0.44 0

Human 7 577 0.70 (0.17 to 1.23) 2.57 0.01 46.63 < 0.001 87 — — — —

Mixed/
regular
word
read-
ing ac-
curacy

Training
adminis-
trator

 

Computer 4 124 0.18 (–0.20 to
0.51)

1.00 0.32 2.01 0.57 0 2.51 1 0.11 60.20

Phonics
only

5 402 0.69 (–0.08 to
1.46)

1.75 0.08 48.66 < 0.001 92 — — — —Non-
word
read-
ing ac-
curacy

Training
type

  Phonics + 5 280 0.63 (0.38 to 0.88) 4.86 < 0.001 1.84 0.77 0 0.02 1 0.89 0

Table 5.   Results of subgroup analyses 
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0

phoneme
awareness

1 7 454 0.83 (0.31 to 1.36) 3.10 0.002 37.34 < 0.001 84 — — — —Training
group size

 
≤ 5 3 228 0.32 (–0.32 to

0.96)
0.97 0.33 9.64 0.008 79 1.47 1 0.23 31.80

Human 4 388 1.12 (0.48 to 1.76) 3.42 < 0.001 22.23 < 0.001 87 — — — —Training
adminis-
trator

 

Computer 6 294 0.31 (–0.02 to
0.64)

1.85 0.06 8.81 0.12 43 4.84 1 0.03 79.40

Table 5.   Results of subgroup analyses  (Continued)

CI: confidence interval; DF: degrees of freedom; SMD: standardised mean diBerence.
 
 

Outcome Study qual-
ity

RCT = high
Non-RCT =
low

Risk of bi-

asa

No = 0
Serious = –
1
Very seri-
ous = –2

Inconsis-

tencyb

No = 0
Serious = –
1
Very seri-
ous = –2

Indirect-
ness

No = 0
Serious = –
1
Very seri-
ous = –2

Imprecisione

No = 0
Serious = –1
Very serious = –2

Publication biasf

Undetected = 0
Strongly suspected
= –1

Other

Large effect
= + 1
Dose effect
= + 1
No plau-
sible con-
found = + 1

GRADE

Mixed/regular word reading
accuracy

High No = 0 No = 0c No = 0 Very serious = –2 Undetected = 0 — Low

Non-word reading accuracy High No = 0 No = 0c No = 0 Very serious = –2 Undetected = 0 — Low

Irregular word reading accu-
racy

High No = 0 No = 0c No = 0 Very serious = –2 Undetected = 0 Large effect
= + 1

Moderate

Mixed/regular word reading
fluency

High No = 0 No = 0d No = 0 Serious = –1 Undetected = 0 — Moderate

Non-word reading fluency High No = 0 No = 0d No = 0 Serious = –1 Undetected = 0 — Moderate

Reading comprehension High No = 0 No = 0d No = 0 Very serious = –2 Undetected = 0 — Low

Table 6.   Quality of evidence ratings for primary and secondary outcomes (based on Ryan 2016) 
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1

Spelling High No = 0 No = 0d No = 0 Very serious = –2 Undetected = 0 — Low

Letter-sound knowledge High No = 0 No = 0d No = 0 Very serious = –2 Undetected = 0 — Low

Phonological output High No = 0 No = 0d No = 0 Very serious = –2 Undetected = 0 — Low

Table 6.   Quality of evidence ratings for primary and secondary outcomes (based on Ryan 2016)  (Continued)

aJudged 'no' if 75% + studies contributing to an outcome are low in majority of biases. Judged 'serious' if 50% to 74% of studies contributing to an outcome are low in majority
of biases. Judged 'very serious' if fewer than 50% studies contributing to an outcome are low in majority of biases. See 'Risk of bias' Figure 1 and 'Risk of bias' tables for bias
ratings for each study.
bJudged 'no' if I2 less than 70%d OR I2 greater than 70% but assessment of heterogeneity analysis suggests it did not aBect the reliability of resultsc (see Subgroup analysis and

investigation of heterogeneity). Judged 'serious' if I2 = 70% to 85%; judged 'very serious' if I2 greater than 85%.
eJudged 'no' if confidence interval 0 to 0.3. Judged 'serious' if confidence interval 0.3 to 0.6. Judged 'very serious' if confidence interval 0.6 + (Schünemann 2011b).
fJudged 'undetected' if funnel plot done on more than 10 studies (Sterne 2011), and no bias detected. Judged 'unsuspected' if funnel plot not constructed (too few studies) but
bias not strongly suspected. Judged 'strong suspected' if funnel plot not possible (too few studies) and bias strongly suspected.
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A P P E N D I C E S

Appendix 1. Search strategies

Cochrane Central Register of Controlled Trials (CENTRAL), in the Cochrane Library

#1 MeSH descriptor Reading, this term only
#2 MeSH descriptor Dyslexia, this term only
#3 (read* near/3 disorder*)
#4 (read* near/3 (abilit* or disab*))
#5 (read* near/3 impair*)
#6 (read* near/3 defic*)
#7 (read* near/3 delay*)
#8 (read* near/3 dysfunction*)
#9 (read* near/3 comprehen*)
#10 (read* near/3 accuracy)
#11(poor* near/3 read*)
#12((dysfluent or dysfluenc* or fluent or fluenc*) near/3 read*)
#13(slow* near/3 read*)
#14(remedial near/3 read*)
#15 dyslex*
#16(word NEXT blind* or wordblind*)
#17(#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16)
#18 MeSH descriptor Phonetics, this term only
#19 phonics
#20 phonem*
#21 phonolog*
#22 graphem*
#23 (lettersound* or letter NEXT sound*)
#24 letter NEXT identif*
#25 (sight NEXT word* )
#26 MeSH descriptor Remedial Teaching, this term only
#27 (remedial near/3 (teach* or method* or program*))
#28 (#18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27)
#29 (#17 AND #28)

MEDLINE Ovid

1 Reading/
2 (read$ adj3 disorder$).tw.
3 (read$ adj3 (abilit$ or disab$)).tw.
4 (read$ adj3 impair$).tw.
5 (read$ adj3 defic$).tw.
6 (read$ adj3 delay$).tw.
7 (read$ adj3 dysfunction$).tw.
8 (read$ adj3 comprehen$).tw.
9 (read$ adj3 accuracy).tw.
10 (poor$ adj3 read$).tw.
11 ((dysfluent or dysfluenc$ or fluent or fluenc$) adj3 read$).tw.
12 (slow$ adj3 read$).tw.
13 (remedial adj3 read$).tw.
14 dyslexia/
15 dyslex$.tw.
16 (word-blind$ or wordblind$).tw.
17 or/1-16
18 phonics.tw.
19 phonem$.tw.
20 phonolog$.tw.
21 graphem$.tw.
22 (lettersound$ or letter-sound$).tw.
23 letter identif$.tw.
24 (sight word$ or sight-word$).tw.
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25 Phonetics/
26 Remedial Teaching/
27 (remedial adj3 (teach$ or method$ or program$)).tw.
28 or/18-27
29 17 and 28
30 randomized controlled trial.pt.
31 controlled clinical trial.pt.
32 randomi#ed.ab.
33 placebo$.ab.
34 drug therapy.fs.
35 randomly.ab.
36 trial.ab.
37 groups.ab.
38 or/30-37
39 exp animals/ not humans.sh.
40 38 not 39
41 29 and 40

MEDLINE In-process & Other Non-Indexed Citations Ovid

1 dyslex$.tw,kf.
2 (read$ adj3 disorder$).tw,kf.
3 (read$ adj3 (abilit$ or disab$)).tw,kf.
4 (read$ adj3 impair$).tw,kf.
5 (read$ adj3 defic$).tw,kf.
6 (read$ adj3 delay$).tw,kf.
7 (read$ adj3 dysfunction$).tw,kf.
8 (poor$ adj3 read$).tw,kf.
9 (dysfluen$ adj3 read$).tw,kf.
10 (slow$ adj3 read$).tw,kf.
11 (word-blind$ or wordblind$).tw,kf.
12 or/1-11
13 phonetic$.tw,kf.
14 phonic$.tw,kf.
15 phonem$.tw,kf.
16 phonolog$.tw,kf.
17 graphem$.tw,kf.
18 (lettersound$ or letter-sound$).tw,kf.
19 letter identif$.tw,kf.
20 (sight word$ or sight-word$).tw,kf.
21 (remedial adj3 (teach$ or train$ or method$ or program$)).tw,kf.
22 or/13-21
23 12 and 22
24 (random$ or trial$ or control$ or group$ or placebo$ or blind$ or prospectiv$ or longitudinal$ or meta-analys$ or systematic review
$).tw,kf.

MEDLINE Epub Ahead of Print Ovid

1 dyslex$.tw,kf.
2 (read$ adj3 disorder$).tw,kf.
3 (read$ adj3 (abilit$ or disab$)).tw,kf.
4 (read$ adj3 impair$).tw,kf.
5 (read$ adj3 defic$).tw,kf.
6 (read$ adj3 delay$).tw,kf.
7 (read$ adj3 dysfunction$).tw,kf.
8 (poor$ adj3 read$).tw,kf.
9 (dysfluen$ adj3 read$).tw,kf.
10 (slow$ adj3 read$).tw,kf.
11 (word-blind$ or wordblind$).tw,kf.
12 or/1-11
13 phonetic$.tw,kf.
14 phonic$.tw,kf.
15 phonem$.tw,kf.
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16 phonolog$.tw,kf.
17 graphem$.tw,kf.
18 (lettersound$ or letter-sound$).tw,kf.
19 letter identif$.tw,kf.
20 (sight word$ or sight-word$).tw,kf.
21 (remedial adj3 (teach$ or train$ or method$ or program$)).tw,kf.
22 or/13-21
23 12 and 22
24 (random$ or trial$ or control$ or group$ or placebo$ or blind$ or prospectiv$ or longitudinal$ or meta-analys$ or systematic review
$).tw,kf.

Embase Ovid

1 reading/
2 dyslexia/
3 (read$ adj3 disorder$).tw.
4 (read$ adj3 (abilit$ or disab$)).tw.
5 (read$ adj3 impair$).tw.
6 (read$ adj3 defic$).tw.
7 (read$ adj3 delay$).tw.
8 (read$ adj3 dysfunction$).tw.
9 (read$ adj3 comprehen$).tw.
10 (read$ adj3 accuracy).tw.
11 (poor$ adj3 read$).tw.
12 (read$ adj3 (fluent or fluenc$ or dysfluent or dysfluenc$)).tw.
13 (slow$ adj3 read$).tw.
14 (remedial adj3 read$).tw.
15 dyslex$.tw.
16 (word-blind$ or wordblind$).tw.
17 or/1-16
18 phonics.tw.
19 phonem$.tw.
20 phonolog$.tw.
21 graphem$.tw.
22 (lettersound$ or letter-sound$).tw.
23 letter identif$.tw.
24 (sight word$ or sight-word$).tw.
25 Phonetics/
26 (remedial adj3 (teach$ or method$ or program$)).tw.
27 or/18-26
28 17 and 27
29 exp Clinical trial/
30 Randomized controlled trial/
31 Randomization/
32 Single blind procedure/
33 Double blind procedure/
34 Crossover procedure/
35 Placebo/
36 Randomi#ed.tw.
37 RCT.tw.
38 (random$ adj3 (allocat$ or assign$)).tw.
39 randomly.ab.
40 groups.ab.
41 trial.ab.
42 ((singl$ or doubl$ or trebl$ or tripl$) adj3 (blind$ or mask$)).tw.
43 Placebo$.tw.
44 Prospective study/
45 (crossover or cross-over).tw.
46 prospective.tw.
47 or/29-46
48 28 and 47
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Cochrane Database of Systematic Reviews (CDSR), part of the Cochrane Library

#1 MeSH descriptor Reading, this term only
#2 MeSH descriptor Dyslexia, this term only
#3 (read* near/3 disorder*)
#4 (read* near/3 (abilit* or disab*))
#5 (read* near/3 impair*)
#6 (read* near/3 defic*)
#7 (read* near/3 delay*)
#8 (read* near/3 dysfunction*)
#9 (read* near/3 comprehen*)
#10 (read* near/3 accuracy)
#11(poor* near/3 read*)
#12((dysfluent or dysfluenc* or fluent or fluenc*) near/3 read*)
#13(slow* near/3 read*)
#14(remedial near/3 read*)
#15 dyslex*
#16(word NEXT blind* or wordblind*)
#17(#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16)
#18 MeSH descriptor Phonetics, this term only
#19 phonics
#20 phonem*
#21 phonolog*
#22 graphem*
#23 (lettersound* or letter NEXT sound*)
#24 letter NEXT identif*
#25 (sight NEXT word* )
#26 MeSH descriptor Remedial Teaching, this term only
#27 (remedial near/3 (teach* or method* or program*))
#28 (#18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27)
#29 (#17 AND #28)

Database of Abstracts of Reviews of E>ects (DARE), part of the Cochrane Library

#1 MeSH descriptor Reading, this term only
#2 MeSH descriptor Dyslexia, this term only
#3 (read* near/3 disorder*)
#4 (read* near/3 (abilit* or disab*))
#5 (read* near/3 impair*)
#6 (read* near/3 defic*)
#7 (read* near/3 delay*)
#8 (read* near/3 dysfunction*)
#9 (read* near/3 comprehen*)
#10 (read* near/3 accuracy)
#11(poor* near/3 read*)
#12((dysfluent or dysfluenc* or fluent or fluenc*) near/3 read*)
#13(slow* near/3 read*)
#14(remedial near/3 read*)
#15 dyslex*
#16(word NEXT blind* or wordblind*)
#17(#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16)
#18 MeSH descriptor Phonetics, this term only
#19 phonics
#20 phonem*
#21 phonolog*
#22 graphem*
#23 (lettersound* or letter NEXT sound*)
#24 letter NEXT identif*
#25 (sight NEXT word* )
#26 MeSH descriptor Remedial Teaching, this term only
#27 (remedial near/3 (teach* or method* or program*))
#28 (#18 OR #19 OR #20 OR #21 OR #22 OR #23 OR #24 OR #25 OR #26 OR #27)
#29 (#17 AND #28)
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ERIC (Education Resources Information Center)

ERIC EBSCOhost searched 2012 onwards

S1 DE "Reading" OR DE "Basal Reading" OR DE "Beginning Reading" OR DE "Content Area Reading" OR DE "Corrective Reading" OR DE
"Critical Reading" OR DE "Directed Reading Activity" OR DE "Early Reading" OR DE "Functional Reading" OR DE "Independent Reading" OR
DE "Individualized Reading" OR DE "Music Reading" OR DE "Oral Reading" OR DE "Reading Aloud to Others" OR DE "Recreational Reading"
OR DE "Silent Reading" OR DE "Speed Reading" OR DE "Story Reading" OR DE "Sustained Silent Reading"
S2 DE "Dyslexia"
S3 DE "Reading DiBiculties" OR DE "Reading Fluency" OR DE "Reading Improvement"
S4 (read* N3 (abilit* or accuracy or comprehen* or defic* or delay* or disab* or disorder* or dysfunction*)
S5 ((dysfluent or dysfluenc* or fluent or fluenc*) N3 read*)
S6 (slow* OR poor* OR remedial*) N5 read*)S7wordblind* OR "word blind*" OR word-blind*
S8 dyslex*
S9 S1 OR S2 OR S3 OR S4 OR S5 OR S6 OR S7 OR S8
S10 DE Phonics
S11 DE "Phonological Awareness"
S12 DE "Phonemic Awareness"
S13 phonic* OR phonem* OR phonolog* OR grapheme*
S14 "letter identif*"
S15 DE "Remedial Programs" OR DE "Remedial Reading"
S16 (remedial N3 (teach* or train* or method* or program*))
S17 S10 OR S11 OR S12 OR S13 OR S14 OR S15 OR S16
S18 S9 AND S17
S19 DE "Meta Analysis" OR DE "Evaluation Research" OR DE "Control Groups" OR DE "Experimental Groups" OR DE "Longitudinal Studies"
OR DE "Followup Studies" OR DE "Program EBectiveness" OR DE "Program Evaluation"
S20 TI (random* or trial* or experiment* or PROSPECTIVE* OR longitudinal or BLIND* or CONTROL*) OR AB (random* or trial* or experiment*
or PROSPECTIVE* OR longitudinal or BLIND* or CONTROL*)
S21 S19 OR S20
S22 S18 AND S21

ERIC Proquest searched up to 2012

Searched for:((SU.EXACT.EXPLODE("Basal Reading" OR "Beginning Reading" OR "Content Area Reading" OR "Corrective Reading"
OR "Critical Reading" OR "Directed Reading Activity" OR "Early Reading" OR "Functional Reading" OR "Independent Reading" OR
"Individualized Reading" OR "Music Reading" OR "Oral Reading" OR "Reading" OR "Reading Aloud to Others" OR "Reading Fluency"
OR "Recreational Reading" OR "Remedial Reading" OR "Silent Reading" OR "Speed Reading" OR "Story Reading" OR "Sustained Silent
Reading") OR SU.EXACT("Dyslexia") OR SU.EXACT("Reading DiBiculties") OR ((slow* OR poor* OR remedial*) NEAR/5 read*) OR wordblind*
OR "word blind*" OR word-blind*) AND (SU.EXACT("Phonics") OR SU.EXACT("Phonological Awareness") OR SU.EXACT("Phonemic
Awareness") OR phonic* OR phonem* OR phonolog*or grapheme* OR "letter identif*"))

ERIC DialogDatastar searched up to May 2011

"(((READING#.W..DE.) OR (( READ$3 NEAR ( DISORDER$ OR ABILITY OR DISABILIT$3 OR IMPAIR$4 OR DEFIC$5 OR DELAY$2 OR DYSFUNCTION
$1 ) ) .TI,AB.) OR (( ( DYSFLUEN$ OR FLUEN$ ) NEAR READ$3 ) .TI,AB.)OR (( ( SLOW$ OR POOR$ OR REMEDIAL$ ) NEAR READ$ ) .TI,AB.)
OR (DYSLEXIA.W..DE.) OR(READING-DIFFICULTIES.DE.) OR (( WORDBLIND$ OR WORD-BLIND$ OR WORD ADJ BLIND$ ) .TI,AB.)) AND
((PHONICS.W..DE. OR PHONEMIC-AWARENESS.DE. OR PHONOLOGICAL-AWARENESS.DE.) OR (( PHONIC$ OR PHONEM$ OR PHONOLOG
$ ) .TI,AB.) OR (GRAPHEME$.TI,AB.) OR (( LETTER ADJ IDENTIF$ ) .TI,AB.) OR (( SIGHT ADJ WORD$ OR SIGHT-WORD$ OR SIGHTWORD$ ) .TI,AB.)
OR (( REMEDIAL ADJ READING ) .TI,AB.) OR (REMEDIAL-READING.DE.) OR (( REMEDIAL NEAR (TEACH$ OR METHOD$ OR PROGRAM$ ) ) .TI,AB.)
OR (( LETTERSOUND$ OR LETTER-SOUND$ OR LETTER ADJ SOUND$ ) .TI,AB.)))

PsycINFO

PsycINFO Ovid searched from 2012 onwards

1 reading/ or oral reading/ or remedial reading/ or silent reading/
2 reading ability/ or reading achievement/ or reading comprehension/
3 reading development/ or reading disabilities/ or dyslexia/ or reading speed/
4 sight vocabulary/ or word recognition/
5 (read$ adj3 disorder$).mp.
6 (read$ adj3 (abilit$ or disab$)).mp.
7 (read$ adj3 impair$).mp.
8 (read$ adj3 defic$).mp.
9 (read$ adj3 delay$).mp.
10 (read$ adj3 dysfunction$).mp.
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11 (read$ adj3 comprehen$).mp.
12 (read$ adj3 accuracy).mp.
13 (poor$ adj3 read$).mp.
14 ((dysfluent or dysfluenc$ or fluent or fluenc$) adj3 read$).mp.
15 (slow$ adj3 read$).mp.
16 (remedial adj3 read$).mp.
17 dyslex$.mp.
18 (word-blind$ or wordblind$).mp.
19 or/1-18
20 phonemes/ or phonetics/ or phonics/ or phonological awareness/ or phonology/
21 phonics.mp.
22 phonem$.mp.
23 phonolog$.mp.
24 graphem$.mp.
25 (lettersound$ or letter-sound$).mp.
26 letter identif$.mp.
27 (sight word$ or sight-word$).mp.
28 Remedial Reading/
29 (remedial adj3 (teach$ or method$ or program$)).mp.
30 or/20-29
31 clinical trials/
32 (randomis* or randomiz*).tw.
33 (random$ adj3 (allocat$ or assign$)).tw.
34 ((clinic$ or control$) adj trial$).tw.
35 ((singl$ or doubl$ or trebl$ or tripl$) adj3 (blind$ or mask$)).tw.
36 (crossover$ or "cross over$").tw.
37 random sampling/
38 Experiment Controls/
39 Placebo/
40 placebo$.tw.
41 exp program evaluation/
42 treatment eBectiveness evaluation/
43 ((eBectiveness or evaluat$) adj3 (stud$ or research$)).tw.
44 or/31-43
45 19 and 30 and 44

PsycINFO EBSCOhost searched up to 2011

S45 S30 and S44
S44 S31 or S32 or S33 or S34 or S35 or S36 or S37 or S38 or S39 or S40 or S41 or S42 or S43
S43 (evaluation N3 stud* or evaluation N3 research*)
S42 (eBectiveness N3 stud* or eBectiveness N3 research*)
S41 DE "Placebo" or DE "Evaluation" or DE "Program Evaluation" OR DE "Educational Program Evaluation" OR DE "Mental Health Program
Evaluation" OR DE "Treatment eBectiveness evaluation"
S40 (DE "Random Sampling" or DE "Clinical Trials") or (DE "Experiment Controls")
S39 placebo*
S38 crossover* or cross-over* or cross over*
S37 (tripl* N3 mask*) or (tripl* N3 blind*)
S36 (trebl* N3 mask*) or (trebl* N3 blind*)
S35 (doubl* N3 mask*) or (doubl* N3 blind*)
S34 (singl* N3 mask*) or (singl* N3 blind*)
S33 (clinic* N3 trial*) or (control* N3 trial*)
S32 (random* N3 allocat* ) or (random* N3 assign*)
S31 randomis* or randomiz*
S30 S18 and S29
S29 S19 or S20 or S21 or S22 or S23 or S24 or S25 or S26 or S27 or S28
S28 (remedial N3 teach*) or (remedial* N3 method*) or (remedial* N3 program*)
S27 DE "Remedial Reading"
S26 sight word* or sight-word* or sightword*
S25 letter identif*
S24 lettersound* or letter-sound* or letter sound*
S23 graphem*
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S22 phonolog*
S21 phonem*
S20 phonics
S19 ((DE "Phonics") OR (DE "Phonology")) OR (DE "Phonemes")) OR (DE "Phonetics") OR (DE"Phonological Awareness"))
S18 S1 or S2 or S3 or S4 or S5 or S6 or S7 or S8 or S9 or S10 or S11 or S12 or S13 or S14 or S15 or S16 or S17
S17 (word-blind* or wordblind* or word blind*)
S16 DE "Dyslexia" or dyslex*
S15 (remedial N3 read*)
S14 (slow* N3 read*) or (poor* N3 read*)
S13 read* N3 comprehen*
S12 read* N3 accurac*
S11 dysfluent N3 read* or dysfluenc* N3 read* or fluent* N3 read* or fluenc* N3 read*
S10 (read* N3 dysfunction*)
S9 (read* N3 delay*)
S8 (read* N3 defic*)
S7 (read* N3 impair*)
S6 read* N3 disab* or read* N3 abilit*
S5 (read* N3 disorder*)
S4 DE "Sight Vocabulary" OR DE "Word Recognition"
S3 DE "Reading Disabilities" OR DE "Dyslexia" OR DE "Reading Speed" OR DE "Reading Development"
S2 DE "Reading Ability" OR DE "Reading Achievement" OR DE "Reading Comprehension"
S1 DE "Reading" OR DE "Oral Reading" OR DE "Remedial Reading" OR DE "Silent Reading"

CINAHL Plus EBSCOhost (Cumulative Index to Nursing and Allied Health Literature)

S50 S31 and S49
S49 S32 or S33 or S34 or S35 or S36 or S37 or S38 or S39 or S40 or S41 or S42 or S43 or S44 or S45 or S46 or S47 or S48
S48 (MH "Evaluation Research") OR (MH "Summative Evaluation Research") OR (MH "Program Evaluation")
S47 (MH "Treatment Outcomes")
S46 (MH "Comparative Studies")
S45 (evaluat* study or evaluat* research) or (eBectiv* study or eBectiv* research) or (prospectiv* study or prospectiv* research) or (follow-
up study or follow-up research)
S44 "cross over*"
S43 crossover*
S42 (MH "Crossover Design") or (MH "Prospective Studies+")
S41 (tripl* N3 mask*) or (tripl* N3 blind*)
S40 (trebl* N3 mask*) or (trebl* N3 blind*)
S39 (doubl* N3 mask*) or (doubl* N3 blind*)
S38 (singl* N3 mask*) or (singl* N3 blind*)
S37 (clinic* N3 trial*) or (control* N3 trial*)
S36 (random* N3 allocat* ) or (random* N3 assign*)
S35 randomis* or randomiz*
S34 (MH "Meta Analysis")
S33 (MH "Clinical Trials+")
S32 MH random assignment
S31 S18 and S30
S30 S19 or S20 or S21 or S22 or S23 or S24 or S25 or S26 or S27 or S28 or S29
S29 remedial N3 teach* or remedial N3 method* or remedial N3 program*
S28 (MH "Remedial Teaching")
S27 sight word* or sight-word* or sightword*
S26 letter identif*
S25 lettersound* or letter-sound* or letter sound*
S24 graphem*
S23 phonolog*
S22 phonem*
S21 phonics
S20 (MH "Phonetics+")
S19 (MH "Phonology")
S18 S1 or S2 or S3 or S4 or S5 or S6 or S7 or S8 or S9 or S10 or S11 or S12 or S13 or S14 or S15 or S16 or S17
S17 word-blind* or wordblind* or word blind*
S16 dyslex*
S15 (remedial N3 read*)
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S14 (slow* N3 read*)
S13 (slow* N3 read*)
S12 (poor* N3 read*)
S11 (read* N3 accura*)
S10 (read* N3 comprehen*)
S9 (read* N3 fluent) or (read* N3 fluenc*) or (read* N3 dysfluent) or (read* N3 dysfluenc*)
S8 (read* N3 dysfunction*)
S7 (read* N3 delay*)
S6 (read* N3 defic*)
S5 (read* N3 impair*)
S4 (read* N3 abilit*) or (read* N3 disab*)
S3 (read* N3 disorder*)
S2 (MH "Reading Disorders+")
S1 (MH "Reading+")

Science Citation Index - EXPANDED (SCI-EXPANDED), Social Science Citation Index (SSCI), Conference Proceedings Citation Index -
Science (CPCI-S), Conference Proceedings Citation Index - Social Sciences & Humanities (CPCI-SSH); all Web of Science

#11 #10 AND #6 AND #1
#10 #9 OR #8 OR #7
# 9 TS=("sight word*" or sight-word*)
# 8 TS=(lettersound* or letter-sound* or "letter sound*" or "letter identif*" )
# 7 TS=(phonics or phonem* or phonolog* or graphem*)
# 6 #5 OR #4 OR #3 OR #2
# 5 TS=(wordblind* or word-blind* or "word blind*")
# 4 TS=(dyslexia or dyslexic*)
# 3 TS= (READ* SAME (accuracy or comprehen* or disorder* or disab* or abilit* or impair* or defic* or delay* or dysfunction* or dysfluen*
or fluen* ))
# 2 TS= ("slow read*" or "remedial read*" or "poor read*")
# 1 TS=(random* or control* or trial* or group* or eBectiveness or evaluation or placebo*)

ZETOC (zetoc.jisc.ac.uk)

Search terms: conference: reading phonics

ClinicalTrials.gov (ClinicalTrials.gov)

phonetics OR phonology OR phonics | reading OR dyslexia

World Health Organization International Clinical Trials Registry Platform (WHO ICTRP; www.who.int/ictrp)

CONDITION reading OR dyslexia
INTERVENTION : phonics OR phonetics OR phonology

metaRegister of Controlled Trials ISRCTN Registry (www.isrctn.com)

(reading or dyslexia) AND (phonics or phonology or phonetics)

ProQuest Dissertations and Theses Global

Search (key: AB (abstract); RTYPE (record type); SU (subject); TI (title); la (language))

(((AB ("randomly")) OR (RTYPE ("randomized controlled trial")) OR (RTYPE ("controlled clinical trial")) OR (AB ("randomi?ed")) OR (AB
(placebo*)) OR (AB ("drug therapy")) OR (AB ("groups")) OR (AB ("trial"))) AND ((SU,exact("reading") OR TI,AB(read* NEAR/3 delay*)
OR TI,AB(read*NEAR/3 disorder*) OR TI,AB(read NEAR/3 (ability OR disability)) OR TI,AB(read* NEAR/3 impair*) OR TI,AB(read* NEAR/3
defic*) OR SU,exact("dyslexia") OR TI,AB(read* NEAR/3 dysfunction*) OR TI,AB(poor* NEAR/3 read*) OR TI,AB(dysfluen* NEAR/3 read*) OR
TI,AB(slow* NEAR/3 read*) OR TI,AB(remedial NEAR/3 read*) OR TI,AB(dyslex*) OR TI,AB(word-blind* OR word blind*)) AND ((TI,AB (sight
word* OR sight-word*)) OR (TI,AB (phonics)) OR (TI,AB (phonem*)) OR (TI,AB (phonolog*)) OR (TI,AB (graphem*)) OR (TI,AB (lettersound*
OR letter-sound*)) OR (TI,AB (letter identif*)) OR (SU, exact ("remedial teaching")) OR (SU, exact("phonetics")) OR (TI,AB (read* NEAR/3
(teach* OR method* OR program*)))))) AND (((AB ("randomly")) OR (RTYPE ("randomized controlled trial")) OR (RTYPE ("controlled clinical
trial")) OR (AB ("randomi?ed")) OR (AB (placebo*)) OR (AB ("drug therapy")) OR (AB ("groups")) OR (AB ("trial"))) NOT (AB ("exp animals/
not humans"))) AND la.exact("ENG")

DART Europe E-theses Portal (www.dart-europe.eu), Australasian Digital Theses program (adt.caul.edu.au), Australian
Education Research Theses (www.acer.edu.au/library/theses), Networked Digital Library of Theses and Dissertations
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(NDLTD; www.ndltd.org), Theses Canada Portal (www.collectionscanada.gc.ca/thesescanada), www.dissertation.com, and
www.thesisabstracts.com

Last searched July 2012. Replaced by ProQuest Dissertations and Theses Global for searches 2012 onwards.

1. dyslexia
2. reading disorder
3. reading disability
4. reading impairment
5. reading deficit
6. reading delay
7. reading dysfunction
8. poor reader
9. poor reading
10. dysfluent reader
11. dysfluent reading
12. slow reader
13. slow reading
14. remedial reader
15. word-blind
16. wordblind
17. phonics
18. phoneme
19. phonological
20. grapheme
21. lettersound or letter-sound
22. letter identification
23. sight word or sight-word
24. phonetics
25. remedial teaching
26. reading teaching
27. reading methods
28. reading program

W H A T ' S   N E W

 

Date Event Description

14 June 2018 New search has been performed Review has been updated following a new search in February
2017 and May 2018

28 July 2017 New citation required but conclusions
have not changed

Inclusion of 3 new studies has not changed main conclusions of
review

 

H I S T O R Y

Protocol first published: Issue 5, 2011
Review first published: Issue 12, 2012

 

Date Event Description

18 July 2017 New search has been performed Summary of findings submission for update
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C O N T R I B U T I O N S   O F   A U T H O R S

All review authors were involved in designing the methodology; in extracting, analysing, and reporting data; and in checking and revising
content of this review. As mentioned previously, review authors who were also authors on two included studies did not assess these studies
for eligibility, extract data, or assess the risk of bias or the quality of the evidence.

The first author of the review, GMcA, is the guarantor.

D E C L A R A T I O N S   O F   I N T E R E S T

GMcA:1,2 Director of the Maquarie University Reading Clinic (a non-profit organisation), and as such, she presents workshops to
professionals about the treatment of reading diBiculties. The money earned by such workshops goes to the clinic and GMcA declares that
she does not benefit financially from these activities. Macquarie University covered GMcA's expenses to attend and present at various
national and international conferences.
YS: none known.
NB: none known.

DF:1 clinician (treatment) at the Macquarie University Reading Clinic.
HCW: Macquarie University covered her expenses to attend and present at various national and international conferences.

SK:1,2 Clinical Director of the Maquarie University Reading Clinic, and as such, she designs assessments and treatments, including those
with a phonics component. In her role as Clinical Director, SK provides consultancy or professional development courses (or both) to
parents, clinicians, schools, clinics, and the government. The money earned by these activities goes to the Macquarie University Reading
Clinic and SK does not benefit financially from these activities. Macquarie University covered SK's expenses to attend and present at
various national and international conferences. Between 2009 and 2010, SK was employed as a part-time postdoctoral researcher by
MultiLit, a company which provides literacy instruction and sells literacy programs. These programs include a phonics component. SK was
responsible for analysing and writing up data from students who received literacy instruction by MulitiLit. SK does not receive financial
benefits from the sale of any literacy programs.

EB:1,2 Clinic Co-Ordinator of the Macquarie University Reading Clinic.

TA:1,2 clinician (Assessment and Training) at the Macquarie University Reading Clinic.
EM: funded by the Australian Research Council as a Postdoctoral Research Fellow at the ARC Centre of Excellence for Cognition and its
Disorders; the funds support research activities in general, and not specifically for doing this review. Macquarie University covered EM's
expenses to attend and present at various national and international conferences.

AC:2 none known.

1Several authors on the revised version of the review (GMcA, SK, EB, TA, DF) work at the Macquarie University Reading Clinic, where they
use phonics training for some poor readers (i.e. those with the appropriate profile), since the evidence suggests that this can be eBective
for some types of reading problems.
2Five review authors (GMcA, SK, AC, EB, TA) were involved in the conduct of two studies, which were included in this review update
(McArthur 2015a; McArthur 2015b). None of these review authors assessed the eligibility of these studies for inclusion, extract data from
these studies, or conducted the 'Risk of bias' and GRADE assessments.

Funds from the Australian Research Council, National Health Medical Research Council, Macquarie University Reading Clinic, and
Macquarie University paid the wages of various authors during the development of the original review. These funds were provided for
research activities in general, and not specifically for doing this review. For this review update, only HCW and EM received funds from ARC
to support their wage, whereas all other review authors were supported by the Department of Cognitive Science at Macquarie University.

S O U R C E S   O F   S U P P O R T

Internal sources

• Macquarie University, Australia.

Funds for the salaries of McArthur, Castles, Larsen, and Marinus

External sources

• National Health and Medical Research Council (NHMRC) Project Grant (488518), Australia.

Funds the salaries of Kohnen, Jones, and Banales

• Australian Research Council (ARC) Discovery Project Grant (DP0879556), Australia.

Funds for the salaries of McArthur, Anandakumar, and Larsen
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D I F F E R E N C E S   B E T W E E N   P R O T O C O L   A N D   R E V I E W

1. In the Authors section, we replaced three authors (Pip Eve, Kristy Jones, and Linda Larsen) with three new review authors (YS, NS, and
DF).

2. In the Review information section, we updated the name of one institution (the ARC Centre of Excellence of Cognition and its Disorders
was previously called the Macquarie Centre for Cognitive Science).

3. Description of the condition
a. We removed 'Figure 3' of the dual route model.

4. Description of the intervention
a. We provided a clearer definition of phonics training: "Phonics teaches people to read via phonics-based reading, which depends

upon the abilities to: identify each letter or letter-cluster in a word (e.g. S H I P); transpose each letter or letter cluster into its correct
speech sound ('sh' 'i' 'p') using the letter-sound rules; and blend these speech sounds into a word that can be said aloud ('ship')".

5. Description of the intervention and How the intervention might work
a. We provided a clearer explanation for why it is important to review simple phonics training programmes rather than complex

programmes.

6. Types of participants
a. We clarified the inclusion criteria: "This review included studies that were conducted with poor readers who spoke English as their

primary language at school or work, who lived in a country where English was the oBicial language, and who were receiving phonics
instruction in English."

7. Types of outcome measures
a. We renamed regular word accuracy as mixed/regular word reading accuracy as most studies that tested fluency using regular words

included irregular words in the same test.

b. We renamed regular word fluency as mixed/regular word reading fluency as all studies that tested fluency using regular words
included irregular words in the same test.

c. We merged 'spoken word production' and 'other phoneme awareness abilities' into 'phonological output' since these skills are tested
with similar measures (i.e. phoneme awareness tests).

d. We did not include one primary outcome (irregular word reading fluency) and four secondary outcomes (letter identification, parsing,
blending, phoneme awareness) in either version of this review because no studies reported data for these measures.

e. Regarding timing of outcome assessment, all studies identified by this review reported data for outcomes immediately aRer training.
Therefore, we had no data for the following time points: one to six months aRer training; seven to 18 months aRer training; or more
than 18 months aRer training.

8. Electronic searches
a. On the advice of our Cochrane Information Specialist, we replaced a series of 'free' but unproductive sources (DART Europe E-

theses Portal, Australasian Digital Theses Program, Education Research Theses, Electronic Theses Online Service, Networked Digital
Library of Theses and Dissertations; Theses Canada portal, www.dissertation.com, and www.thesisabstracts.com), with ProQuest
Dissertations and Theses Global.

b. On the advice of our Cochrane Information Specialist, we searched the ISRCTN registry because the metaRegister of Controlled Trials
is under review.

c. On the advice of our university librarian, when we searched ProQuest Dissertations and Theses Global, we only included studies that
were published in English since our focus was English-speaking poor readers.

9. Data synthesis
a. In our protocol, McArthur 2011, we planned to synthesise similar types of poor readers (mixed, phonological, surface, unknown).

However, the studies included in this review predominantly had mixed poor reading rather than phonological or surface dyslexia.

10.Subgroup analysis and investigation of heterogeneity
a. As with the previous version of this review (McArthur 2012), we did not conduct subgroup analyses of "poor-reading profile" and

"spoken language" because no study provided relevant data to divide the studies into appropriate subgroups.

b. We chose not to report the results of our five subgroup analyses because no subgroup included more than nine studies (most only

comprised two to seven studies), and the heterogeneity of data with most subgroups (particularly the larger ones) was high (i.e. I2

greater than 70; see Subgroup analyses under EBects of interventions).

N O T E S

None.

I N D E X   T E R M S

Medical Subject Headings (MeSH)

*Comprehension;  *Phonetics;  *Reading;  Australia;  Canada;  Dyslexia  [*rehabilitation];  Language;  Phonation  [*physiology]; 
Randomized Controlled Trials as Topic;  Socioeconomic Factors;  United Kingdom;  United States
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MeSH check words

Adolescent; Adult; Child; Female; Humans; Male
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