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IntroductionIntroduction

š Teaching English learners PA and phonics to decode unfamiliar 
printed text is a foundational step in fostering English reading 
ability.

š Phonics-related skills are vital to L2 language reading but they 
have traditionally been neglected due to an over emphasis on 
whole language principles of reading instruction (Birch2014).

š Several meta-analyses and literature reviews have been 
conducted on L2 literacy development, but none have focused 
on the specific role of PA and phonics instruction in developing 
English learners’ L2 word decoding ability.
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Previous Research: meta-analysesPrevious Research: meta-analyses

š One early meta-analysis of L2 studies lead to the cautious 
conclusion that explicit PA and phonics instruction benefits L2 
learners (August & Shanahan, 2007). Did not specify what aspects 
of English reading ability PA/ phonics instruction improves making 
it difficult for educators to apply the results.

š Several meta-analyses within applied linguistics discovered that L1 
writing system correlated with L2 decoding ability (Jeon & 
Yamashita, 2014; Melby-Lervåg & Lervåg, 2011) and reading 
comprehension (Jeon & Yamashita, 2014).

š Several reading interventions designed for L1 learners (e.g., 
Success for All) have been found to be effective (Adesope et al., 
2011; Cheung & Slavin, 2012).
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Previous Research: systematic 
literature reviews
Previous Research: systematic 
literature reviews

š L2 vocabulary and grammatical knowledge (Choi & Zhang, 
2018), weak PA (Varghese, 2015), and L1 writing system (Han, 
2015) influence English learners’ decoding skill which can 
hinder their word recognition and comprehension.

š However, these deficiencies can be ameliorated by explicit 
instruction of word-level skills (Murphy & Unthiah, 2015).
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Previous Research: narrative 
literature reviews
Previous Research: narrative 
literature reviews

š Literacy knowledge and skill have been found to transfer between the L1 and 
L2 so teachers should take ESL learner’s L1 into account (Snyder et al., 2017) 
and adapt their PA/phonics instruction for L2 learners by focusing on 
problematic sounds that do not exist in these learners’ L1 (Irujo, 2007).

š Systematic and explicit PA/ phonics instruction can support English learners’ 
decoding skill and word reading development (August et al., 2014; Irujo, 2007; 
Snyder et al., 2017) but this instruction must be based on L2 oral language 
practice and opportunities to read authentic L2 texts (August et al., 2014; Irujo, 
2007).

š Reading programs (e.g., Jolly Phonics) originally designed for English L1 
speakers also work with ELLs, especially if they address the unique challenges 
ELLs face that stem from L1-L2 differences (August et al., 2014).

š Differentiated instruction, teacher modeling, peer tutoring and plenty of 
practice to reinforce new material are important (August et al., 2014; Snyder et 
al., 2017) .
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Limitations in the extant 
research literature
Limitations in the extant 
research literature

š Issues exist in these studies including problems with construct 
definition, operationalization, and measurement that create 
doubt regarding their legitimacy (Choi & Zhang, 2018; Han, 
2015). 

š Lack of intervention studies examining best practices for 
improving L2 literacy in more varied educational contexts 
(Murphy & Unthiah, 2015).
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Research QuestionsResearch Questions

š These reviews do not offer a complete analysis of the influence that 
PA and phonics instruction can have upon particular aspects of L2 
reading such as differing impacts on reading real words versus pseudo 
words.

š This is regrettable given the widely-acknowledged importance of 
these word and pseudo word reading for both L1 and L2 reading 
(Williams, 2016).

š Research questions:

š What are the effect sizes for L2 readers who have experienced L2 PA 
and/or phonics instruction on both their L2 word and pseudo word 
reading?

š How do the study characteristics of each study influence effect size in L2 
word and pseudo word reading?
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š A search of the research literature published from 1990 to 2019 
yielded 45 articles with 46 studies containing 3,841 participants 
in total.

š ES were recorded for the effect of various PA and phonics 
instructional interventions on word and pseudo word reading.

š This meta-analysis synthesized results from empirical studies of 
PA and phonics instruction with ESL and EFL readers. 
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Methods: Inclusion and exclusion 
criteria
Methods: Inclusion and exclusion 
criteria

š Participants
š ESL and EFL learners included. English L1 learners were excluded
š Studies of students beyond MS age were excluded
š Students with learning disabilities were excluded

š Design
š Languages other than English were excluded
š Other outcome variables (e.g., spelling) were excluded
š Statistics including means, SD, N, p-values etc. to calculate effect size
š Independent variables PA and/or phonics instruction and dependent variable 

was a measure of word or pseudo word reading

š Intervention
š The intervention had to be based upon phonological awareness or phonics 

instruction
š Interventions that focused upon other aspects of L2 reading such as fluency, 

vocabulary, or comprehension were excluded
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characteristics and effect sizes
Methods: Coding of study 
characteristics and effect sizes

š Author, title, year, type of publication and sample size recorded.

š Information about the study’s participants (e.g., grade level) and 
study characteristics (e.g., research design) noted.

š Intervention characteristics (e.g., instructional approach) 

š Instructional context separated into ESL (e.g., the US or the UK) and 
EFL (e.g., Korea or Russia).

š Duration of instruction in minutes.
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Methods: Effect size extraction and 
data-analysis
Methods: Effect size extraction and 
data-analysis

š ES represents the magnitude of the influence of the PA/ phonics 
instructional intervention on L2 word and pseudo word reading.

š Studies with larger samples were weighted more heavily because 
the effect sizes from these studies are usually more precise (Card, 
2015).

š Data were entered into the “Metafor” (Viechtbauer, 2010) 
package in the R statistical programming language (R Core 
Team, 2013) to compute the overall mean effect sizes and 
perform the moderator analysis.
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š The “esc” (Lüdecke, 2019) package within R was also used to 
convert results from pre-post and posttest only studies into 
Hedge’s g for this analysis.

š Hedge’s g was selected as the effect size statistic in this analysis 
over Cohen’s d because several of the studies had relatively small 
sample sizes and Hedge’s g adds a correction factor for studies 
with small samples.

š A random effects model was used for the computing the mean 
effect size. Studies conducted by different researchers in various 
contexts calling into doubt the assumption that they share a 
common effect size. Aspiring to generalize to a wider range of 
populations (Borenstein et al., 2007).
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š Results from the visual inspection of the funnel plots as well as both the 
Egger and Begg tests all demonstrated no evidence of serious 
publication bias.

š Visual inspection of a forest plot that was sorted according study 
precision indicated no strong relationship between the precision of 
the study and the effect size estimate which does not imply the 
presence of availability bias for studies.

š An inspection of the residuals suggests that none of the studies 
included in the analysis deviate excessively from the mean.

š A “leave-one-out” analysis showed that removing any study from the 
analysis would not result in substantial change in the overall outcome 
estimate. Therefore, the inclusion of all studies in the analysis was 
justified. 
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Results: Word ReadingResults: Word Reading

š A moderate and statistically significant mean effect size was 
identified for the effect of phonics instruction on L2 word reading 
skills: g=0.53 (SE = 0.12), CI 95%=[0.27, 0.79], and t(35)=4.17, p < 
.001.

š A heterogeneity analysis yielded a result of Q (35) = 242.26, p < 
.0001 demonstrated statistically significant heterogeneity in effect 
sizes in the word reading studies.

š An I2 of 88.53% also indicated considerable variability among 
effect sizes in the sample. Therefore, moderator analysis was 
warranted.
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Results: Pseudoword ReadingResults: Pseudoword Reading

š The mean effect size calculated for pseudo word reading was 
g=0.79 (SE = 0.202), CI 95% = [0.37, 1.21], and t(23)=3.92, p < 
.0007.

š Result of Q (23)= 224.79, p < .0001 as well as an I2 statistic of 
94.12% heterogeneity in the ES justified a moderator analysis.
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.0007.

š Result of Q (23)= 224.79, p < .0001 as well as an I2 statistic of 
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Results: Word Reading ModeratorsResults: Word Reading Moderators
Group Moderator g k SE 95% CI 

lower
95% CI 
upper

QM1

Study 
characteristics

Research 
design

Pretest-
posttest CG

0.33 27 0.12 0.09 0.56 42.46*

Posttest CG 0.75 5 0.27 0.21 1.29
Pretest 
posttest

1.68 4 0.32 1.05 2.31

Assessment 
type

Researcher-
designed 

0.71   18 0.17 0.35 1.07 9.27*

Standardized 0.26  16 0.18 -0.12 0.64
Intervention
implementation

Instructional 
approach

PA 0.46 9 0.24 -0.03 0.96 8.57*
Phonics 0.76 20 0.16 0.43 1.09
PA/ phonics -0.03 7 0.27 -0.59 0.52

Instructional 
context

Second 
language

0.26 19 0.16 -0.05  0.58 26.81*

Foreign 
language

0.83 17 0.16 0.50  1.16

Duration of 
instruction 

1-500 
minutes

0.48 10 0.25 -0.012 0.98 14.81*

501-1000 0.55 9 0.26 0.04 1.06
1001-2000 0.49 6 0.33 -0.14 1.13
2001 + 0.69 5 0.32 0.04 1.35

Participant
characteristics 

Type of L1 
writing system

Alphabet 0.39 13 0.17 0.04 0.73 27.92*
Alpha-syllab. 1.68 2 0.44 0.82 2.55
Abjad 0.30 2 0.40 -0.48 1.09
Logographic 0.43 15 0.15 0.12 0.74

Edstage Primary 0.43 23 0.15 0.10 0.75 7.53*
Elementary 0.56 9 0.25 0.04 1.08
Mid. School 1.72 2 0.53 0.63 2.80

1 Knapp and Hartung (2003) adjusted F ratio results are reported for the variables that have two 
categories (e.g., assessment type)



Results: Pseudoword Reading ModeratorsResults: Pseudoword Reading Moderators
Group Moderator g k SE 95% CI 

lower
95% CI 
upper

Q2

Study 
characteristics

Research 
design

Pretest-
posttest CG

0.60 16 0.25 0.07 1.13 5.76*

Posttest CG 1.08 3 0.58 -0.14 2.30
Pretest 
posttest

1.51 4 0.53 0.40 2.62

Assessment 
type

Researcher-
designed 

0.58 9 0.34 -0.13 1.30 7.39*

Standardized 0.96 14 0.27 0.38 1.54

Interventions 
characteristics

Instructional 
approach

PA 0.82 7 0.37 0.07 1.56 15.50*
Phonics 0.83 6 0.40 0.04 1.61
PA/ phonics 0.80 10 0.31 0.18 1.41

Intervention
implementation

Instructional 
context

Second 
language

0.90 18 0.23 0.44 1.35 16.54*

Foreign 
language

0.51 5 0.43 -0.32 1.36

Duration of 
instruction 

1-500 
minutes

0.26 8 0.16 -0.05 0.58 75.37*

501-1000 1.98 4 0.24 1.50 2.45
1001-2000 0.16 3 0.24 -0.31 0.65
2001 + 0.41 5 0.18 0.05 0.76

Participant
characteristics 

Type of L1 
writing system

Alphabet 0.52 13 0.22 0.07 0.97 13.48*
Alpha-syllab. 0.77 1 0.83 -0.86 2.40

Logographic 0.82 7 0.30 0.23 1.42
Edstage Primary 0.17 17 0.23 -0.66 1.01 9.60*

Elementary 1.03 6 0.40 0.54 1.53
2 Knapp and Hartung (2003) adjusted F ratio results are reported for the variables that have two 
categories (e.g., assessment type)



DiscussionDiscussion

š L2 phonics instruction was found to be moderate for L2 word 
reading and large for pseudo word reading. These ES both 
generally are in accordance with results from other studies that 
PA/ phonics instruction supports decoding skill development and 
word reading ability (August et al., 2014; August & 
Shanahan, 2007; A. C. Cheung & Slavin, 2012; Han, 
2015; Irujo, 2007; Murphy & Unthiah, 2015).

š Moderator analyses pointed to some differences in ES for both 
word and pseudo word reading depending on the assessment 
type that was used in the study. Some previous researchers have 
voiced concerns about how L2 literacy related constructs have 
been defined, operationalized and measured in previous 
research (Choi & Zhang, 2018; Han, 2015).
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DiscussionDiscussion

š All approaches appeared to be more effective for pseudo word 
reading possibly because all approaches focus on teaching 
decoding skills and pseudo word reading relies more on decoding 
skills than real word reading. 

š Learners who received their instruction in second language 
contexts showed a small mean effect on their L2 word reading 
while those taught in foreign language settings displayed a large 
mean effect size. Somewhat unexpectedly, the opposite was 
found for L2 pseudo word reading.
š Maybe because EFL teachers encourage the practice of decoding 

pseudo words more than ESL teachers because they do not face the 
same pressing concerns as ESL teachers to prepare learners to read in 
their content classes.
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DiscussionDiscussion

š Previous meta-analyses of L2 reading instruction did not discuss the 
role that factors such as instructional context, and duration of 
instruction play in PA/ phonics instruction and L2 word and pseudo 
word reading development.  Given the somewhat counterintuitive 
findings presented here, additional investigation of these moderators 
appears warranted.

š PA/ phonics instruction appears to support the development of 
pseudo word reading for learners from logographic L1 backgrounds 
more than those from alphabetic L1s. Previous research concurred 
that L1–L2 distance moderates L2 decoding performance (Jeon & 
Yamashita, 2014; Melby-Lervåg & Lervåg, 2011) and learners from 
alphabetic or non-alphabetic L1s perform differently on word 
recognition measures (Han, 2015).

š Literacy skills transfer between the L1 and L2 (Snyder et al., 2017), but 
teachers may still need to tailor their PA/phonics instruction to teach 
the specific phonemes that are absent from the learners’ first 
language (Irujo, 2007).
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DiscussionDiscussion

š Policymakers should consider providing beginning learners of English 
as an L2 with phonics instruction. Likewise, reading teachers who are 
less knowledgeable about phonics instruction should seek training to 
teach phonics effectively.

š This meta-analysis has also exposed some possible issues with the 
current research base that suggest some caution when interpreting 
the results.
š Potential concerns about quality in some of the studies. Missing information 

about the background learners characteristics of, experimental 
intervention, and assessments used.

š Some studies were technically non-experimental because they did not 
include a control group.

š Wide variety of assessments used makes it difficult to directly compare their 
results.

š Pointing out these weaknesses in the existing research does not 
necessarily negate the value of these investigations but we must strive 
to produce more carefully-designed research going forward.
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