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Abstract

This meta—analysis examined effectiveness of English language
interventions on struggling elementary school readers. Findings
were drawn from a total of 35 studies with 150 effect sizes of
experimental and quasi—experimental study designs. With the
random—effects model, the overall mean effect size was g=0.655
(SE=0.054) after removing outlying influential points, and
moderator analyses were conducted for possible significant
moderator effects from various sub—groups. The variables used for
sub—group analyses include (1) participant—related variables (e.g.,
classroom type, grade level, English as a Foreign Language/English
Language Learners/low achievers of English as first language), (2)
outcome—related variables (e.g., intervention outcome measures,
type of outcome), (3) intervention components (e.g., intervention
types), (4) contextual characteristics (e.g., interventionist,
frequency, duration). Additionally, meta—regression analysis was
also conducted in order to explore the magnitude of effects on
covariates and for scatter plots. The results indicated the grade
level difference, classroom type, intervention type were not
significant moderators while learner type, outcome measure type
(e.g., affective measure), interventionist type (e.g., teacher),
particular interventions (e.g., multi—sensory/intelligence, shared
reading, songs, feeling—based) along with the frequency of the
intervention were significant moderators to the effects. Study
limitations and educational implications are also discussed in regard
to teaching various student types and toward more effective
intervention approach.

Keywords: Meta—analysis, English reading intervention,
special education setting, moderator analysis, struggling
reader, low—achiever, elementary reader, EFL, ELL

Student Number: 2016—30772
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Chapter 1. Introduction

1.1. Background and Statement of the Problem

Struggling readers of English, such as low—achievers,
language underachievers and students with specific learning
disabilities, face difficulties with reading for various reasons,
including having problems in both oral language/vocabulary and
print—related/phonological knowledge, or having adequate oral
language but inadequate printed words (Foorman & Torgesen,
2001). Struggling readers can be defined as “low—achievers,
students with unidentified reading difficulties, dyslexia, and/or with
reading, learning or speech/language disabilities” (Wanzek et al.,
2010, p. 892). To the struggling readers, the nature of reading is
quite more complex than non—struggling readers — being far
beyond simple understanding of the orally delivered sentences and
basic word reading skills. Even in the presence of successful
phonemic awareness skills, many struggling readers tend to show a
high level of deficiency in comprehension although other reading—
related skills are mastered at some point (National Institute of Child
Health and Human Development, 2000).

One of the basic ways previous research have framed
intensive intervention was to provide more time allotment during
intervention. And, interventions through time, dosage, and/or
instructional grouping size became the basis for the quantitative
method for increasing intensity with multi—tiered interventions
(National Center on Intensive Intervention, 2012). In fact,
intervention study efforts and research for the past 20 years have
shown that such struggling reader population who are at risk for
reading failure later is often linked to low—income families, lack of
support from school and home, and late detection of intervention
needs (Denton, Fletcher, Anthony & Francis, 2006). Some of the

common types of experience that the struggling readers face
2



include teachers' lowered expectations for the student, the
student's own increased sense of learned helplessness, lowered
self—esteem from repeated academic failure and other undesirable
outcomes and experiences with peers and school overall, often
expanding to further emotional and social difficulties (Kim et al.,
2017). A synthesis research for the past 30 years in seeking
extensive knowledge and proof on early intervention for young
readers with reading difficulties, some validated instruction -explicit,
systematic instruction— was found to be highly effective with upper
grades, yet effective instruction that is powerful for across grades
has not been proven (Wanzek et al., 2010).

In continuous search for the elements effective to reading
instruction on struggling readers, previous research have found and
stressed school and teacher—related factors including (1) explicit
instruction, (2) early intervention, (3) small group/one—on—one
intensive instruction, (4) effective emotional and cognitive
relationship between teacher and student, and (5) appropriate
instructional level matching the student’ s individual needs
(Foorman & Moats, 2004; Vernon—Feagans et al., 2010)

The Alliance for Excellent Education (2012) stated that too
many school students are facing the risk of dropping out of high
school not because of any other reasons but because of low literacy
skills with poor attendance and class failure. Many of these students
have family background that is underserved and underrepresented:
students of color, high—mobility students (including foster, migrant,
and homeless students), English Language Learners (ELL),
students with disabilities, and low—income students (Marchand—
Martella, Klingner & Martella, 2013). Furthermore, the U.S.
Department of Education (2003) indicated that having difficulties in
reading is one of the most common reasons students receive special
education services and limit their participation in the workplace and
in society (Al Otaiba et al., 2009). It is estimated that about 69% of
fourth graders cannot read at proficient levels and 36% of the

fourth graders are not able to read at or above basic levels
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expected by their institution (Daane et al., 2005). It is estimated
that 90% of all children identified as having learning disabilities are
referred to special education services setting only because of
reading problems (Kavale & Forness, 2000). Torgesen and Wagner
(1998) stated that (1) “the most severe reading problems of
children with learning disabilities lie at the word, instead of text,
level of processing,” often unable to decode, and (2) the most
common cognitive limitation of such children involves a dysfunction
in the awareness of the phonological structure of words within oral
language (p.226). Those struggling readers in special education
whose performance is resistant to interventions also tend to show a
second processing problem, a significant deficit in visual naming
speed, compared to typically developing readers (Lovett, Steinbach
& Frijters, 2000; Wolf, Bowers, & Biddle, 2000).

Normally when the skills relating to reading should be
mastered for a developmental shift from 'learning to read' to
'reading to learn’ various subject matters (Chall, 1983) nearing 4"
grade level, having to learn a second language for non—English
speaking struggling readers at that time impose an extra burden
with accumulated low self—esteem and confidence (Yeo, 2010). For
already —struggling readers, not much attention has been paid to
their learning experience and achievement in their second language
acquisition. In addition to such negative experience and learning
needs that the struggling readers already have, the vast number of
students around the globe are also required to learn English as the
most important second language. According to the statistics by
University of Winnepeg in Canada, 142 out of a total of 193
countries, excluding English speaking countries, mandate English
language as part of their national curriculum requirement; EIL,
English as an International Language, is globally agreed. (Lee &
Chung, 2017). This denotes that the struggling readers around the
world are also demanded to learn English in addition to acquiring
their first language proficiency.

The students with learning difficulties with English as a
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second language are bound to experience dual—disability status
when attempting to read and express themselves in English (Kim,
2002). One study that examined the students with learning
disabilities specifically has called the students in this situation being
analogous to riding a bicycle with a big wheel (native language) and
the second wheel (second language) and any haphazard approach
would only yield two wheels being dysfunctional, having students
with double the challenge to live with (Klinger & Vaughn, 1996).
Kang (2010) also found that those students having to learn two
languages with the overall underachieving score range compared to
other typically developing classmates experienced more learned
helplessness and serious isolation in academic settings.

English as a subject is analogous to math; a lack of mastery
in previous school years almost always results in accumulated
academic difficulties and eventually failure along with continuous
low self—esteem (Yeo, 2010). When learning English as a Foreign
Language, because the students are learning English in a non—
English speaking country, the students almost never experience
speaking and utilizing English language outside of their English
classes (Lightbown & Spada, 2013; No, Park, & Chang, 2016).
English subject matter stays as a unique subject leading to the
implication that if underachievement occurs without adequate
academic assistance, basic academic recovery based on self—
attempt, or self—springing, is nearly impossible in learning English
as the Foreign Language (EFL) atmosphere (Lee & Chang, 2017;
Yeo, 2010). Because early mastery is absolutely critical for sequent
successful episodes, this growing low—achieving rate clearly
contributes to the “wait—to—fail” and even to the “watch—them—
fail model, as stated by Reynolds and Shaywitz (2009).

Given the importance of diverse student types and school,
classroom settings of struggling readers, scrutinizing effective
intervention and influential variables is necessary to first analyze
the current development and to draw effective factors and

intervention methods to teach those struggling reader population as
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a whole. Therefore, this meta—analysis study is seeking to analyze
effective English interventions and related variables of struggling
readers, inclusive of all classroom and population types. And,
because English is introduced at the elementary school level as a
mandated school subject for the second language learners as well,
elementary school students are the major population for the
study’ s purpose. In this meta—analysis, the focus is not only to
find effect sizes of interventions, it also intends to find existing

relationships and propensities between sub—groups or moderators.

1.2. Research Questions

The present meta—analysis aims to address the following
research questions:

1. What is the overall effectiveness of English interventions on
struggling readers in elementary school?

2. To what extent do intervention effects vary as per
participant—related moderator? (i.e., classroom type, grade level,
LA/UA/ELL /EFL status)

3. To what extent do intervention effects vary as per outcome
measures and their types? (i.e., English achievement vs. affective,
researcher—developed vs. standardized)

4. To what extent do intervention effects vary as per
intervention components and their type (i.e., content—based,
learner approach—based, teacher/instructional—based intervention)?

5. To what extent do intervention effects vary by other
contextual characteristics of interventions (.e., interventionist,

intervention frequency)?
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Chapter 2. Literature Review

2.1. Characteristics of Struggling Readers in General
and Special Education Setting and Intervention

Researchers broadly use the term “struggling readers” to
refer to “significantly at risk for reading difficulties” (Mathes, et al.,
2005), “not meeting school standards and expectation” (Vernon—
Feagons, et al., 2010), “those needed an extra push” in reading to
meet satisfactory level (Duffy, 2000). From this broad definition,
the terms “low—achievement” and “underachievement” are also
used to refer to students performing below 25" percentile in
reading skills compared to typically developing peers. Low—
achievement or underachievement is also related to a discrepancy
between expected and actual performance (McCoach & Siegle,
2003). Depending on their study purpose, researchers sometimes
include/exclude special education students, language impaired
students or students with limited English proficiency into struggling
reader category as the study participants.

Struggling readers are low—achievers in the sense that
“traditionally, the struggling reader has been viewed as a low
achiever.” (Guthrie & Davis, 2003, p. 60) They are seen as lacking
the oral reading and/or reading comprehension skills, word
recognition, and reading fluency. Those readers have been found
unmotivated and disinterested in school as a whole or school—
related work (Vacca & Vacca, 1999). Considerable evidence
suggests that the learning disabilities (LD) population, too, is also
primarily one of struggling and low achieving populations by
academic performance (Ysseldyke, et. al., 1982).

Unfortunately, the nature of reading is quite complex — being
far beyond simple understanding of the orally delivered sentences
and basic word reading skills. Even in the presence of successful
phonemic awareness skills, many struggling readers tend to show a

high level of deficiency in comprehension and general understanding
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of the text although other reading—related skills are mastered
(Nation & Snowling, 2004). As students move up with the grade in
school, simple "fun" reading activities turn into "reading to learn"
subject matters, and without successfully acquiring comprehension
skills in reading, it is extremely difficult to move forward with the
grade level expectancy in most subjects when reading text tends to
transfer to more nonfiction and expository from the narrative nature
(Chall, Jacobs, & Baldwin, 1990; Kim, Shin, & Lee, 2016). These
students are also seen with deficiencies in domain—general abilities
such as working memory, language, and attentive behavior
(Andersson & Lyxell, 2007; Fuchs et al., 2010).

For many struggling readers, past 20 years of research have
noticed the importance of direct and explicit teaching, early
intervention effort in first 2—3 grades (Foorman & Moats, 2004),
small group or one on one teaching, emotional stability between the
teacher and student (Foorman & Torgesen, 2001), appropriate
instructional level for the student (Foorman & Torgesen, 2001;
Vernon—Feagans, et al., 2010).

Traditionally, students had to wait until a significant
discrepancy between reading achievement and intelligence was
demonstrated to receive reading interventions (Donovan & Cross,
2002). However, in an attempt to prevent this “wait—to—fail” cycle
of student’s performance and delayed intervening timing, the
Response to Intervention (RTI) educational model, was introduced
as part of the reauthorization of IDEA in 2004. It aims to provide a
proactive process of early intervention and evidence—based
instructions to students with additional intensive and individualized
instruction. In doing so, it is expected to prevent student
underachievement, including students at risk for severe academic
failure and to embrace students of culturally and linguistically
diverse background by doing so (Francis, Rivera, Lesaux, Kieffer, &
Rivera, 2006; Fuchs & Fuchs, 2006).

There also has been more attention on the shifting of the role

to the classroom/homeroom teacher in aiding and preventing
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reading failure in students. Based on the individual student’ needs,
Teaching variations utilizing Tier II and Tier III intervention have
been found effective in reading intervention in both longitudinal
study and short—term study (Mathes et al., 2005). Classroom
teachers’ instruction of Tier II and Tier 3 are especially essential
when there is a lack of other resources in schools with low wealth

and the support system (Vernon—Feagans, et. al., 2010)

2.2. English Language Learner (ELL) / English as a
Foreign Language (EFL) Learner Characteristics and
intervention

The National Literacy Panel defines English Language
Learners (ELL) as “students who come from language backgrounds
other than English and whose proficiency is not developed enough
to where they can profit fully from English only instruction” (Fien et
al.,, 2011, p. 143). The ELL population is a diverse group including
anyone whose first language is not English. Learners learning
English as a Foreign Language (EFL) has a slightly different
definition; an EFL student is learning English language in a non—
English—speaking country (Lee & Chang, 2017). For example,
students in Korea who are learning English in their schools are
considered EFL students since English is not their official language.
In contrast, if those same students were in the U.S. learning English,
they would be considered ESL/ELL students for the reason that
they are learning English in an English—speaking country.

As expected, a disadvantage in oral fluency, limited
comprehension and the slender breadth of English vocabulary
knowledge characterize ELL students (August, Carlo, Dressler, &
Snow, 2005; Verhallen & Schoonen, 1993), and this gap is hard to
bridge and each case may pose a challenge to educators. It is
estimated that English first—language students on average bring
about a vocabulary span of 5,000 to 7,000 words to reading
instruction (Biemiller & Slonim, 2001). However, there has been

9



relatively little research examining the English vocabulary
development of ELL children, reading comprehension results in the
later grades, and evidence—based instructional programs designed
specifically for the ELL students. There is scarcity of rigorous
research on what constitutes successful reading instruction for
ELLs (Slavin & Cheung, 2003). The belief is that ELL students at
risk need programs that implement explicit direct instruction in
phonological awareness and the alphabetic principle and
supplemental instructional support over a period of months (Lovett
et al., 2008).

Research indicates challenges with Response—to—
Intervention (RTI) implementation with ELLs (Orosco & Klingner,
2010). There is a growing body of research on RTI implementation;
however, evidence—based interventions are not applicable to all
students and the impact of interventions on ELL students is still not
so clear especially when ELLs require special education or are
already struggling readers with their first language. There are
additional factors to consider for a successful implementation of this
model with this population (Orosco & Klingner 2010). According to
Orosco and Klingner’s (2010), preparing educators to work with
ELLs requires understanding of second language acquisition which
can help teachers differentiate between language acquisition and
learning disabilities along with appropriate training that provides
effective instructional and assessment practices (Orosco & Klingner,
2010). Goldenberg (2008) also pointed out that within the ELL
population, which instruction to teach to whom, when, and for how
long, has also been a challenging decision. Teaching struggling
ELLs is a far more multifaceted step. Because it is often likely to
misdiagnose ELLs with other disabilities and learning problems, if a
student is not demonstrating adequate progress, educators are
strongly encouraged to strictly evaluate their instruction methods
and consider all possibilities before they are bound to assume any
problems with the student (Klingner & Edwards, 2006; Ortiz, 1997).

The results from different studies of evidence—based

10



interventions and RTI with ELLs show some advantages of RTI with
ELLs but also reveal some limitations of this model with this
population. Han (2009) conducted a meta—analysis of evidence—
based reading instruction for ELLs from pre—school through sixth
grade. This study included 29 studies from peer—reviewed journal
from a lengthy period, 1967 through 2009. The overall effect of
reading instruction was moderate (ES=0.50). In this study,
keyword method, proactive reading, and peer—assisted learning
strategies were identified as promising practices. Han (2009)
identified more than 10 programs that address phonemic awareness
and phonics instructions for pre—school through second grade at
both Tier I and Tier II but indicated there are limited vocabulary
instructional programs available for ELLs at Tier I. The results of
this study indicate the correlation between quality and effect size
was not statistically significant.

Instruction methods and interventions that are developed
and implemented without consideration of the specific language and
learning needs of ELL students could inevitably impact their
performance in school (Marchand—Martella, Klingner, & Martella,
2015). In fact, language proficiency and dominance are important
variables that may well influence intervention results implemented
by teachers (Ortiz, 1997; Klingner & Edwards, 2006). More
importantly, ELLs are not all the same. These students have
different levels of English language acquisition that can impact their
rates. Thus, it is recommended that educators gather information
about different factors that can impact ELLs’ academic, emotional
and linguistic development and response to instruction and
intervention. These necessary factors include assessing the
student’s learning environment, academic achievement and progress,
oral language and literacy pro/deficiency, personal and family,
physical and psychological, previous schooling experience, and
cross—cultural factors that must exist (Hamayan et al., 2015). It is
clear that learning to read in a second language requires additional

instructional approaches that are carefully designed after a
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thorough assessment of the student.

Kangas (2017) further stated the ELLs with special needs
remain quite under—researched area. In this study, he found that
providing services to ELLs with special needs is not so well
organized. Specifically, the findings also proved a school’s policy
“that both disregarded the bilingual development of ELLs with
special needs and misappropriated effective models of bilingual and
special education” even when bilingualism was very encouraged in
school (Kangas, 2017) and asserted that more dedication and
attention to developing iIn—service and preservice teachers’
interdisciplinary knowledge about these students needs and rights
must take place. In support of English language learners, Klinger
(2010) offered the educational model that includes intensive
assistance, culturally and linguistically responsive and differentiated
instruction with ongoing progress monitoring and multiple
assessments that students need.

Bondie and Zusho (2017) examined the impact of
instructional routines, small group discussions and self—regulation
on ELLs with learning disabilities in a health, science, technology
education (HSTE) program. They found the motivation to learn as a
strong indicator and that the student feelings relate to perception of
understanding, classroom conversation and confidence. Five key
instructional practices were identified in establishing a mastery—
oriented and supportive learning environment. That is, clear goals,
calm explanation, slow speed, repetition, feedback and chance to
improve (Bondie & Zusho, 2017). The National Institute of Child
Health and Human Development (2000) concluded that the
development of literacy in English is influenced by different factors
including age, language proficiency, cognitive skills, previous
learning experiences, English oral proficiency, and differences
between English and the first language, thereby in need of multiple
approaches to teaching. Findings also indicated the instruction that
provides substantial exposure to the essential reading components

including phonemic awareness, phonics, fluency, vocabulary, and
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reading comprehension, have shown effectiveness with ELLs.

2.3. EFLs and English Intervention in Korea

Korea, as an example of having students of EFL as its
national curriculum mandates, introduces English 3rd grade onward
as part of the national curriculum. It first appeared in public
elementary schools as a school subject since 1997 (Lee, 2015), and
1s being continuously taught in all Korean public schools from third
grade onward. Korean Ministry of Education (2015) improvised the
curriculum to include letter—sound correspondences leading to
reading phoneme—based syllables into morpheme—based, to reading
English words starting at third and fourth grade level for students’
better adaptation to the subject matter (Yoon & Lee, 2017).

English subject being introduced at third grade for all
students, English remains as an important subject matter throughout
middle and high school years and is also included in the Korean
National College Entrance Exam. While English poses its own
difficulty level as a language that is not clearly letter—sound
transparent, not much research has been done on finding effective
factors contributing to reading success especially for struggling
readers. English subject, in particular, has shown one of the largest
variances in students’ skills and abilities.

Korean Ministry of Education in 2015 improvised the
English curriculum to include letter —sound correspondences leading
to reading phoneme—based syllables into morpheme—based, to
reading words starting at third and fourth grade level. English
subject in middle and high school become quite content—heavy with
an increased level of difficulty in all domains (Lee, Chang, & Cheon,
2017) for students in Korea, not meeting minimum English
proficiency standards at the upper primary school level is waiting
for the students' failure, only to face more obstacles with the
language in middle school (Seo & Bae, 2018). Unfortunately,

English struggling readers are rarely identified by the institution for
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supplemental academic support. The existing learning gaps at the
elementary school level often discourages at—risk students who
often experience repeated failure and loss of confidence and
interest in the subject (An, 2016; Moon, 2015). In the end,
neglecting such needs in students is depriving of the students of
earlier opportunities, making them have less optimism for their
future (Yoon, 2002).

Statistical findings by the Korean Ministry of Education
(2019) indicated that in English low—achiever rate has risen from
3.2% to 5.3% from the previous year for the middle school
population, and from 4.1% to 6.2% in high school. Any accumulated
underachievement in English from second semester of 3™ grade
tends to result in a lack of self—confidence, carrying on to the next
grade. And, by 5™ grade when full text—based reading expectancy
settles in, the rate of struggling readers have shown to increase
abruptly and children tend to show bigger gaps in between grades
as they move up the grade (An & Lim, 2013; Lim, 2015), and this
leads to losing the interests in the language learning and children

have shown to give up” (Seo & Bae, 2018).

2.4. Characteristics and Domains (sub—constructs)
of English Language Arts and Expectations for
Struggling Readers

Compared to other alphabetic languages with more
transparent letter—sound correspondence (e.g., Greek and Italian),
English is considered relatively an opaque orthography (Frost,
1992). Each phoneme, the smallest unit of spoken language, can be
represented by multiple graphemes (e.g. the letters, or units of
written language), and each grapheme can represent multiple
phonemes. For example, in English, /a/ can be written in two
different ways, such as in the words “main” and “mane” and can

have multiple sounds as in “cat,” “Kate,” or “art.” This variation also
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applies in the translation from letters to sound. In the case of the
letter “c,” it can either sound like /s/ when followed by the vowels
“e” or “i,” or like /k/ when followed by “a,” “0,” or “u.” The National
Reading Panel (2000) evaluated different methods for teaching
reading and concluded that alphabetics including phonemic
awareness and phonics, reading fluency, vocabulary, and reading

comprehension are critical components for teaching reading to

young children as well as adolescents even in the general population.

On the basic reading level, phonemic awareness (PA) is
defined as the ability to manipulate, blend, and segment sounds or
phonemes in oral syllables and words. Unlike phonics instruction,
PA does not rely on letter—sound relations when teaching students
to read and spell. Correlational studies have demonstrated PA is a
strong predictor of how well children later learn to read in early
years of instruction (National Reading Panel, 2000). Systematic
approach presents phonics in a planned sequence and within an
explicit phonics method and within the incidental approach the
teacher addresses phonics when given the opportunity and as part
of the text (National Reading Panel, 2000). Across grades, good
readers improved reading and writing with phonics instruction but
these benefits were more substantial with younger students. The
systematic phonics instruction also demonstrated benefits for low
achieving students and students with learning disabilities (National
Reading Panel, 2000).

Reading comprehension is viewed as an active and intentional
thinking process “during which meaning is constructed through
interactions between text and reader” (National Reading Panel, p.
4—39). Besides being an interactive process, the National Reading
Panel notes reading comprehension is a cognitive process that
requires complex skills, involving the understanding of vocabulary
(National Reading Panel, 2000). The National Reading Panel (2000)
concluded that comprehension improves when students relate print
materials to prior experiences and knowledge and build mental
representations. Studies show that wusing a combination of

;ﬁ'! X

15

3 =11 =1
- T O



techniques such as comprehension monitoring, cooperative learning,
use of graphic and semantic organizers, question answering,
question generation, story structure, and summarization improves
reading comprehension and yields to better results in standardized
tests of reading comprehension. Both reading comprehension and
vocabulary involve the meaning of text at different levels (NRP,
2000).

Vocabulary is tied to individual words and comprehension to
larger units. There are two types of vocabulary: expressive and
receptive. An individual for verbal and written communication
relates expressive vocabulary to words produce. Receptive
vocabulary is the words individuals recognize by listening and
reading. The reading study by the National Reading Panel
recognizes the importance of vocabulary for reading but suggested
that vocabulary instruction alone does not lead to improvements in
reading. (Kim et. al., 2018)

According to NRP’s 2000 report, National Institute of Child
Health and Human Development (NICHD) in consultation with the
Secretary of Education were charged a National Reading Panel
(NRP) and was appointed responsible for Preventing Reading
Difficulties in Young Children (Snow, Burns, & Griffin, 1998). NRC
has been producing reading research and reading instruction. With
recent adoptions of topics included alphabetics (phonemic
awareness instruction, phonics instruction) fluency, comprehension
(vocab instruction, text comprehension, teacher preparation
strategies  instruction) teaching  education and reading
comprehension, computer tech and reading instruction (NRP, 2000).
Recent large—scale adoption of the Common Core State Standards
(CCSS) for English Language Arts (ELA) and Mathematics gained
attention for renewing focus on teaching academic English (AE)
across the curriculum. Emphasized in the CCSS are the language
demands of each content area; students who meet the Standards are
described as those who “develop the skills in reading, writing,

speaking, and listening that are the foundation for any creative and
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purposeful expression in language” (CCSS, p. 3). As schools begin
to implement the CCSS, the need for defining and understanding
how to teach AE is more pertinent than before (DiCerbo, et al.,
2014).

2.5. Meta—analysis and Review of Relevant Prior
Research

Meta—analysis a research method that adds, integrates and
interprets sets of research works and this is done by including only

empirical studies that have quantitative findings presenting

descriptive and inferential statistics within (Lipsey & Wilson, 2001).

It 1s a statistical approach allowing researchers to formulate
inferences on a larger population of various studies. It occurs by
comparing and synthesizing results from empirical studies where
individual research studies are the actual unit of the analysis (Card,
2012). Meta—analysis is often used in order to provide and filter
highly contributing variables among all variables employed in
collected studies. It is used for measuring effect sizes in order to
yield objective and reliable outcomes (Kavale, 2001). Often, studies
collected for meta—analysis are experimental designs utilizing
experimental and control group setting (Hall & Burns, 2018). This

type of analysis further permits the researchers to aggregate

results in order to yield overall mean effect size in studies collected.

The advantages of meta—analysis include 1) better parameter
estimates, 2) evaluation and assessment of outcomes in multiple
domains across, 3) moderator analysis by each variable, 4)
minimizing error and bias (Hwang, 2015).

Jung and Choi (2019) meta—analyzed on phonics
intervention effectiveness for underachieving elementary school
students learning English as a Foreign Language. From 19 studies
with 80 effect sizes were analyzed with influential moderators.
From this meta—analysis, the mean effect size for English

achievement was 1.23 and the mean effect size for affective

17



measures was 1.09 in hedge’s g. Intervention duration, frequency of
the week, a total number of sessions were shown to have
moderated the effectiveness of phonics intervention to
underachieving Korean students. In this study, upper elementary
graders showed larger effect size for achievement and mid—grade
students showed larger effect size for affective measures; however,
the difference was not statistically significant. In terms of
intervention method, interactive instructional method —neither
bottom—up not top—down approach— had the largest effect size and
the difference was significant. Session time duration from 40-60
minutes did not moderate significantly. Dependent variables of
achievement measure subsets— letter recognition, phonemic
awareness, phonics, fluency, vocabulary, reading comprehension
and combination type did not play as a significant moderator in the
study.

Lee and Chang (2017) meta—analyzed 55 experimental
studies of the instruction effectiveness on low achieving elementary
school students and found that reading intervention showed the
largest effect size of 1.78 followed by technology usage for 1.61.
When the intervention lasted for 9—16 weeks, the effect size was
the largest (Cohen’s @=1.577) for the duration. The result of
meta—analysis was that the overall mean effect size of English
language instruction for low achievers was 1.319, reflecting a very
large effect.

At the middle school level, Lee, Chang, and Jeon (2017)
aimed to investigate the overall effects of English language
instruction to the underachievers in the secondary school through a
quantitative meta—analysis, and drew implications for effective
remediation. In this study, 59 experimental studies were collected
and analyzed in terms of 7 moderating variables such as publication
type, school type, region, treatment period, and dependent variables
like linguistic and affective measure domain. The results showed
that the overall mean effect size of English instruction with the
struggling readers in secondary school was large (d=1.240). It was
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also found that studies conducted in small cities had a larger effect
than those in the metropolitan areas. Among dependent variables,
the effect size in grammar was larger than in other linguistic skills
and knowledge; the effect sizes in learning attitude and students’
interest were larger than other affective measures.

Wanzek et. al. (2009) had a synthesis of research on
reading interventions for students with reading difficulties and
disabilities in 4™ and 5" grade. 13 studies of treatment/comparison
designs and 11 of single group or single subject designs concluded
that 24 studies had high effects for comprehension intervention in
researcher—developed measures. Word recognition intervention
yielded small to moderate effects. An additional meta—analysis
study on the effects of RTI Tier II reading intervention done by
Wanzek et. al. (2016) found that effects of Tier II reading
intervention results with 72 studies had the largest effect sizes for
standardized language and comprehension measures (g=1.02) there
were no significant differences in effects relating to intervention
type, instructional group size, grade level, intervention implementer,

or the number of intervention hours.

2.6. Rationale for the Study

The purpose of the study is to meta—analyze and extend
previous English intervention meta—analyses by considering all
types of struggling readers in either general education or special
education setting. In addition to analyzing effectiveness of
intervention outcomes and intervention methods on those students,
related potential moderators as sub—groups are also analyzed to
find any contributors to effective intervention. Because English is
introduced at the elementary school level as a mandated school
subject for most second language learners as well, elementary
school students are the targeted sample population for the study’s

purpose. In this meta—analysis, the focus is not only to find effect
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sizes of interventions, it also intends to find existing relationships
and propensities between sub—groups or moderators.

In particular, this study aims to seek struggling readers in
general education, special education, ELLs, EFLs, and otherwise
low—achievers. In doing so, operational definitions, clear coding
procedure and explanations are included as transparency 1is
essential for the readers’ assessment of the credibility on such
meta—analytic findings (Harwell & Maeda, 2008). In doing so, the
overall mean effect was analyzed and interpreted with
heterogeneity test between studies, followed by potential
moderator analyses in the order of publication type, grade level,
learner type, type of outcome, outcome measure domains,
intervention frequency as part of the study contextual
characteristics. Then, meta—regression and publication bias tests
were added for additional interpretation. Through this study, the
types of learners, various findings in outcome measures, and types
of effective intervention are especially sought for better practice

in education.

2.7. Definitions of the Terms in Meta—analysis

The terms needed to be read and interpreted in this study
are follows:
» Effect size: defined “as an index of the direction and magnitude of
association between two variables and may include differences
between groups, correlation between two variables, and
contingencies between two dichotomies” (Card, 2012, p. 87). The
effect size statistic represents quantitative findings to conduct
comparisons and analyses across studies (Lipsey & Wilson, 2001).
The effect size allows its standard error to be calculated and give
more weight to studies that have small standard errors than those
with large standard errors or less precise estimates (Card, 2012).

« Mean effect size: the most important index of central tendency in a
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meta—analysis is mean effect size. It allows researchers to describe
the typical effect sizes for a particular study. “The mean effect size
1s calculated by computing the product of each study’s effect size
by its weight, summing these products across studies, and dividing
this value by the sum across the studies” (Card, 2012, p. 181).

« Heterogeneity test: involves calculating the @—value and shows
the amount of heterogeneity of effect sizes across studies. An index
of the magnitude of heterogeneity, is used to determine the
percentage of variability among effect sizes. 7 of 25% is considered
small, 50% medium, and 75% large effect sizes (Card, 2012).

* Fixed—effect model: this statistical model assumed that all the
studies have a single effect in common (Borenstein, et al., 2009;
Card, 2012).

« Random—effects model: this statistical model applies that “the true
effects in the studies are assumed to have been sampled from the
distribution of true effects” (Borenstein et al., 2009, p. 74) The
random—effects model allows the researcher to be able to
generalize the findings to the general population.

« Publication bias: refers to the possibility that studies, which did
not find statistically significant effects, are more likely to be
unpublished than studies that reported significant, positive effects.
This screening is usually done because published literature may not
be wholly representative of the studies conducted on a topic and
can yield a stronger overall effect size than if all studies had been
included as part of a meta—analysis (Card, 2012). Methods to
manage publication bias include moderator analyses, funnel plots,
and Trim—and—Fill method (Card, 2012).

Chapter 3. Method

3.1. Search and Screening Procedure

The present study aimed to synthesize data obtained from
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available studies, both published peer reviewed journal articles and
unpublished dissertations from 2000 to up to date. In actual
searching, only those studies from 2003 to 2019 on English
language interventions for struggling learner population of
elementary school students in both general and special education
setting were included. All studies were sought through (a) an
electronic database search, (b) a hand search, (c) a reference list
search for included studies, and (d) a review of previous systematic
reviews search. The following databases were searched for the
studies written in Korean: Research Information Sharing Service
(RISS), Google Scholar (Korean), National Assembly Library
(Korean). The following databases were searched for the studies
written in  English: Educational Resources Informational
Clearinghouse (ERIC), PsycINFO, ProQuest Dissertations, Google
Scholar online. The following search terms and keywords were
used for searching: “English struggling learn*,” “English struggling
read*,” “English low—achievers,” “underachieve* in English,”
“Elementary English intervention,” “English intervention for at—
risk,” “English intervention for learning difficult*,” “English reading
intervention for learning dis*, reading dis*,” “English for special
edu*” “intervention of, for low performance in English,” “English
language learner/ELL intervention,” “English as a second
language/ESL intervention,” and “learners of English as a foreign
language/EFL.” The references in published meta—analytic studies
and the articles reviewed were also examined. Along with the
ancestral searches revisiting reference lists, additional hand search
of major journals in special and elementary education were done
through: Journal of Special Education, Remedial & Special Education,
Reading and Writing quarterly, journal of Specific Learning
Disabilities (Korean), Journal of Foreign Language (Korean) and
English Literature and Study (Korean). Citations and abstracts
identified using these search processes were inspected and any
duplicates screened were eliminated. If there were articles
published for the dissertations on the same content, the published
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articles were chosen over the dissertations. The search was
completed in October, 2020.

3.2 Title and Abstract screening and inclusion

criteria

The titles and abstracts retrieved were screened for further
suitability using the following criteria:

1. The studies that assessed the effects or effectiveness of
English language arts intervention, employing English intervention
measures, and measurable dependent variables on the constructs of
English achievement in sub—construct domain (e.g., phonological
awareness, fluency, writing, listening comprehension) and/or
affective measure domain (e.g., learner’s confidence, motivation,
attitude).

2. The studies that had a pretest—posttest control group
design that included (a) a randomized controlled trial or (b) a
quasi—experimental design (i.e., students not randomly assigned to
groups), studies that reported pre—posttest gains within a one
(single) group, or studies that reported posttest results only from
control and experimental group. Any studies of qualitative articles
and studies with single—subject/single—case designs were excluded
“because there is no known statistical procedure for wvalid
combination of single—subject and group design studies” (Gersten,
Chard et al., 2009, p. 1204).

3. The studies had English intervention on elementary
school age students (1% to 6™ grade) with the learners’ categories
of struggling readers, including underachievement, low—
achievement, populations of specific learning disabilities, English as
a Second Language/English Language Learners (ESL/ELL), and
English as a Foreign Language (EFLs). Any English intervention
studies on kindergarten—level children, middle school, high school

or college students or other adult learner categories were excluded
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for this meta—analysis.

4. All types of intervention programs, instructions, and
outcome measures were included for English intervention.

5. Studies that were published in English using any of non—
English language intervention programs or outcome measures not
related to English language were excluded.

6. Studies published for the vyears of 2000—2020 were

included.

3.3. Full—text Screening

The studies after the title and abstract screening underwent
more thorough screening for suitability. In addition to the criteria
used in the title and abstract screening procedure, the studies were
further assessed according to the following criteria in the text:

1. Studies reported data needed to calculate effect size.

2. If not random assignment or true experiment study, then
equivalence on key measures at pretest was established in the
studies. The control group/pretest phase had either: (a) no
intervention or (b) typical instruction as usual before the treatment.

3. Studies conducted with mixed elementary and middle
school grade students (e.g., 5" to 9™ graders together in the
intervention group) were excluded if middle and elementary grades
were not possible to disaggregate for the elementary school level
analysis only. Similarly, the studies whose participants’ grades of
kindergarten—1°" grade were excluded if grade 1 alone could not be
disaggregated for analysis.

4. All learner types of participants were included as long as
the authors reported standards or definitions of “struggling” readers
for their participants. For this reason, any participant groups of
English as a Second Language (ESL)/English Language Learners
(ELL), English as a Foreign Language (EFL), Underachievers,

Low—achievers were also included as long as they met the
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definitions of struggling readers.

5. If the classroom type (.e., general education or special
education inclusion classroom) was not discernable, studies were
excluded. Any studies with an extreme level of special education
needs—based small classroom, (e.g., students with severe autism,
blind and speech impairment) were excluded since those population

groups go beyond “struggling” readers.

At the initial stage of screening, a total of 110 studies were
extracted from database, hand and ancestral search. After
duplicates removed and title and abstract screening, studies were
narrowed down to 87. After removing foreign language intervention,
measurable dependent variables being other than English language
achievement, single—subject design studies, 32 studies were
eliminated, leaving 55 studies. Additional 20 studies were further
eliminated after full—text screening for studies with inappropriate
grade range/elementary and other age groups that cannot be
disaggregated, missing data, studies with outlying influential points
after initial meta—analysis. A complete process with each study
number for the studies found and included in this meta—analysis is
in Figure 1 below. The process includes both Korean and English
studies for English language intervention as it was the author’s
intention to find the results of English intervention effects from

studies written in either language.
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Frgure 1. PRISMA flow diagram for meta—analysis

After full screening and initial analysis to screen for any
outliers, a final of 35 studies were left. Of 35 studies, 22 studies
were published in Korean and 13 studies were published in English.

Although some research suggest that analyses of pre—
posttest gains within a single group tend to produce significant
positive biases in results when compared to the other research
designs employing matched control—group (Borman et al., 2003),
with the nature of difficulty in obtaining experimental—control group
studies in some cases (e.g., schools on site not allowing control
group assignment for the researchers as evaluating on control
group without providing intervention violates their school ethical
code of conduct, the nature of treatment—control groups is difficult
when learning English instruction is a foreign language, (Lee &
Chang, 2017), single group pre and posttest study designs were

also included for the analyses to follow.
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3.4. Coding Characteristics of Study

The coding process in a meta—analysis is used to determine
which relevant information needs to be extracted from each study
(Lipsey & Wilson, 2001). Coding should be guided by individual
research questions but also should include specific aspects of the
studies that needed to be considered to help draw generalizations,
such as characteristics of the sample, measurement, design and
source (Card, 2012).

Source characteristics included factors such as the number
of the study or ID number, author, title, year of the study, and
publication type. Lipsey and Wilson (2001) recommend coding
variables separately by adding a decimal to the identification
number. For this meta—analysis, the studies with additional
independent sub—studies were coded separately this way. The
author added a decimal to the study identification number. Each
included study was coded for categories of (a) participant
characteristics, (b) study design characteristics, (c) outcome
measure outcomes (dependent variables), (d) intervention type and
components (independent variables), and 5) other study contextual

characteristics.

Rationales for coding:

Participants’ characteristics and demographic information
included participant’s grade level, classroom type (.e., special
education or general education setting), learner type (i.e., EFL, ELL,
low—achievers, underachievers) defined by the authors in the
studies. Regarding the intervention, all individual names of
interventions provided, their type, interventionist, minutes spent on
the intervention, weekly frequency, total session number of
interventions for duration were included for coding. Regarding
outcome measures as dependent variables, all individual outcomes,
outcome measure type as in affective (e.g., motivation, confidence)

and in achievement (e.g., fluency, phonics) were included for coding.
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Affective and achievement measures were also previously used by
meta—analysis (Lee & Chang, 2017; Jung & Choi, 2019) for the
reason that the English underachievers be analyzed by cognitive
(intelligence), affective, and environmental factors that must be
accounted together for their underachievement (Lee & Chang,
2017). Within affective outcome measure, any similarly defined
dependent variables within a study that were simply inversely
coded (e.g., “fear” and “confidence”) only one measure
(“confidence”) was included to reduce duplicate affective measures.

If the study uses more than one assessment, Lipsey and
Wilson (2001) suggest coding each measure separately to allow for
a more comprehensive “empirical examination of the relationship
between the particular ways in which a construct is operationalized
and the nature of findings from different studies” (Lipsey & Wilson,
2001, p. 78). As the coding steps recommended by Vanchu—Orosco
(2012), the following steps were included to code and classify
studies in the initial stage: 1) create the codebook with initial set of
codes, 2) read five articles with the initial codebook and revise as
new information comes to attention, 3) code three or more articles
with the revised codebook and continue to revise again, 4) create
coding forms and coding manual to accompany the codebook, and 5)
code all the remaining studies (Vanchu—Orosco, 2012). The code
book in in Table 1 and Appendix 1.

Table 1
Codebook with Descriptors

Category Definition of Descriptors

Participants

Grade The current grade level in elementary school
Grade level range Lower (1% and 2"); Mid-upper (3" to 6™)
Learner type Underachiever (UA); Low achiever (LA); English as

Foreign Language (EFL); English Language Learners
(ELL), English as a Second Language (ESL); Specific
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Classroom type

Country / City / Region

Language Impairment (SLI)
Special education (inclusion), General education, Both

Name of country, city, region of the intervention location if
stated

Intervention
Intervention components
Intervention component
type

Interventionist

Minutes
Weekly frequency
Duration

Session number

All names of intervention as independent variables (e.g.
repeated reading, phonics, direct teaching)

All intervention types into 1) content-based, 2) learner
approach-based, or 3) teacher/instructional method-based

Teacher; Researcher; Bilingual teacher; Teaching Assistant
or paraprofessionals (TA); Research Assistant (RA)

Actual minutes spent for intervention
Sessions per week
Total number of weeks

Total sessions of intervention

Outcome measures
Outcome measure domain

Outcome measure type

Outcome type

Measured outcome domains (e.g. fluency, motivation)

All measures were group into 1) affective (e.g. motivation,
attitude), or 2) achievement type (e.g. fluency)

Researcher-developed or standardized

Study level
Publication information

Study design information

Journal; Dissertation

Pre and posttest control group; posttest only control group;
One group (single group) pre and posttest

3.5. Coding reliability

Full texts of 55 articles were inspected by two authors.

Initial agreement was 91 percent, and any disagreements occurred
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were openly discussed and reached consensus and settled through
discussions on the coding suitability of the studies.

For the coding process, the first author served as the
primary coder, coding of all studies for participants, methodological,
and study characteristics. Then, a doctor with Doctor of Education
degree in special education and elementary education was trained in
the initial stage and later independently coded a randomly selected
25 percent of the total studies in the final stage. Coding reliability
came out to be 94 percent. The calculated average interrater
agreement (IRA) using the following formula:

IRA= agreements / (agreements + disagreements) x 100
Initial training for coding to reach interrater agreement progressed
through three stages: (1) co—coding, (2) individual practice coding,
and (3) formal coding. An iterative process for clarification and
rewriting of codes was part of the process at each stage. In stage 1,
co—coding, the second coder was provided with a copy of the
coding manual created by the first author. Then a training meeting
was scheduled whereby the first author clarified any questions
about the coding manual and provided examples. Next, those two
raters coded 5 studies together. After additional discussion and
clarification of the coding manual, each rater independently coded
as in stage 2, and IRA was assessed after the second coder finally
coded random 25 percent of the studies by the end. Any information
that was not provided by the authors of the study was indicated as
Not Specified (NA) or Not Reported (NR) on the coding sheet to
the right column. Coding reliability result on the second round was
94 percent. Coding results with disagreement outcomes were

discussed until full consensus was reached.

3.6. Data Analysis

The effect size for a meta—analysis allows the researcher to
be able to estimate the strength of a relationship between the

independent variable and the dependent variable (Borenstein et al.,
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2009; Gliner, Morgan, & Leech, 2009). Effect size is defined as “an
index of the direction and magnitude of association between two
variables and may include a correlation between two variables,
differences between two groups, and contingencies between two
dichotomies. An important criterion for effect size is that it must be
possible to compute or approximate its standard error. The
standard error allows a researcher to give more weight to studies
that have small standard errors than those that provide less precise
estimates” (Card, 2012, p. 87). The summary statistic for
calculating effect sizes for the studies chosen for this meta—anaysis
was the standardized mean difference effect size (Lipsey & Wilson,
2001). In fact, standardized mean difference applies to
“comparisons between means of outcome measures for
experimental and control groups In treatment effectiveness
research” (Lipsey & Wilson, 2001, p. 48).

All the analyses were conducted using the software,
Comprehensive Meta—Analysis (CMA) version 3.0 software
Borenstein, Hedges, Higgins & Rothstein, 2009). Visual graphs from
CMA were used and displayed in this paper to visually inspect the
data for patterns in effect size magnitude, such as distribution of
effect sizes, forest plot with 95% confidence intervals, funnel plot
for publication bias, and scatter plot for variability distribution. In
meta—analyses, “effect sizes can be viewed as the dependent (or
criterion) variables and the features and characteristics of the study
as independent (or predictor) variables (Cooper et al., 2009, p. 13).
Specifically, hedge’s g was calculated to empower low sample
numbers in some studies extracted and because Cohen’s d “has a
slight bias, tending to overestimate the absolute value of 8 in small
samples” (Cooper et al.,, 2009, p.226), the Hedge’s g has been
applied throughout in this meta—analysis to produce an unbiased

estimate and the formula for Hedge’s gis as follows:
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The precision of all effect size estimates was established by
calculating the standard error (SE) of the mean (i.e., square root of
the sum of the inverse variance weights) and by using it to create a

95% confidence interval around the mean (Cooper et al., 2009):

Lower limit of 95% CI= g — 1.96 * SE
Upper limit of 95% C/= g + 1.96 * SE

Estimation of heterogeneity

To assess consistency across studies, heterogeneity of the
distribution of effect sizes was assessed using the @ statistic and
the F statistic. The @ statistic has an approximate chi—square
distribution with 4—1 degrees of freedom, in which k& is the number
of independent effect sizes (Cooper et al., 2009). “Significant @
statistics indicate the existence of heterogeneity and 7 describes
the percentage of total variation across studies that are considered
truly due to heterogeneity rather than by chance” (Higgins, et al.,
2003, p.557). I was calculated using the formula below:

P =00 221
Q

Suggested guidelines for interpreting the value of £ is as follows:
P = 25% suggests a small amount of heterogeneity, 7 = 50%
suggests medium heterogeneity and F = 75% suggests large
heterogeneity (Cooper et al., 2009; Higgins et al., 2003).

For this meta—analysis study, a random—effects model was
used as this model is considered more appropriate than a fixed—

effect model. Within a random-—effects model, “studies under
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synthesis can be viewed as representative of a larger population or
universe of implementations of a treatment” (Cooper et al., 2009, p.
306). The primary assumption of the fixed—effect model is that
“one true effect size underlies all the studies in the analysis, and
that all differences in observed effects are due to sampling error”
(Borenstein, Hedges, Higgins, & Rothstein, 2010, p.97). Therefore,
a random—effects model is deemed more suitable for the studies in
the research areas of social sciences education as the research
findings tend to vary along multiple dimensions (Borman et al.,
2003; Borenstein, et al., 2010; Cooper et al, 2009). That is, given
that the included studies represent different types of samples,
different methodological features, and varied study characteristics,
the expectation 1s that a distribution of effect sizes that is due to
more than sampling error alone will be revealed. As such, the total
variance of the distribution of effect sizes consists of both within—
and between—studies error variance (Borenstein et al.,, 2010).
Hence the random—effects model was used for better

generalizability to include unexplained heterogeneity.

Sub—group/Moderator analysis

The presence of heterogeneity in the overall mean effect
size estimate indicates that the possible existence of variables (e.g.,
study features, publication type) exist and serve to moderate the
effects (Borenstein et al.,, 2010; Huedo— Medina et al., 2006).
Moderator analysis was done by disaggregating study effect size
estimates and grouping them into appropriately designated sub—
groups or categories. The chi—square test of homogeneity (&
statistic) of effect sizes and the associated F statistics were used
to determine the significance and magnitude of between (@p and
within (@w) group differences in the mean effect size for each
potential moderator variable. Because these tests traditionally
tended to have low power to detect departures from homogeneity
(Cooper et al., 2009; Mittlbock & Heinzl, 2006), some researchers

(e.g., Petitti, 2001) have recommended selecting a statistical
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significance level of a = .10. However, for this study, the
traditional significance level of o = .05 was chosen so as to avoid
increasing Type I error for taking a risk of a false positive as
Higgins et al. (2003) stated.

Potential outlier/Influential points

Harwell and Maeda (2008) recommend identifying potential
outliers in meta—analysis and “performing key analyses after
temporarily excluding suspect studies and examining the similarity
of findings with and without these studies” (p. 424). Zheng et al.
(2013) reported removing outliers, which they defined as “effect
sizes lying beyond the first gap of at least one standard deviation
between adjacent effect size values in a positive direction” (p.101).
Extreme outliers are further defined as three interquartile ranges
below the first and above the third interquartile ranges (Tukey.
1977). If four times larger than the overall mean effect size, then
WWC states that it is considered too large for the experimental
group. As such, in the present meta—analysis, the identified
potential outliers, or influential points, two studies were eliminated
because their individual effect sizes were found to be larger than
g=3.6, four times larger in the positive direction than the overall
mean effect size (£=0.903) when all 37 studies were initially

included for the first analysis.

Chapter 4. Results
4.1. Descriptive Statistics

A total of £=150 final independent effect sizes were
extracted from 35 studies. Table 2 below and Appendix 2 illustrate
the summary of included studies. The final set of studies selected

were published from 2003 to 2019, of which 11 studies were from
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2003 to 2009 and 24 studies were from 2010 to 2019, making that
68.6% of the total number of studies included in this study were
published after 2010. Among those studies, 19 studies were
dissertations, and the remaining 16 studies were published in peer—
reviewed journals, making that 45.7% of the total number of studies

were journal articles. Publication type was analyzed as a potential

moderator variable and the results are reported later in this chapter.

In this chapter, the results of the meta—analyses for the
research questions are described, including the summary of the
studies, overall mean effect size, moderator analysis and meta—
regression analysis. As a supplemental means of resolving
dependency issues within studies, shifting unit—of—analysis was
implemented for sub—construct grouping of the variables (Cooper,
1998; Graham & Hebert, 2011). Later, a funnel plot was utilized in
order to assess possible publication bias and adjustment. Findings

are discussed later in this chapter.

The summary of the included studies is in Table 2 below.
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Table 2
Summary of Studies Included

Intervention .
Affective
. Learner . L frequency Outcome Study
Study Name Participants Intervention Interventionist measure .
type (per week; total measures L Design
. descriptions
session #)
One group
Kang, B. UA . 3/wk; PA, FL, ) .
N=8; Gr.6; Phonics Researcher . . Learning attitude pre—
(2008) = (EFL) 30 sessions Affective
posttest
Kang, S. N=15, Gr.4(5), UA Phonics/Eng R b 2/wk; LC, RC, Motivation, One group
esearcher
(2010) = 5(5), 6(5) (EFL) song 8—15 sessions Affective confidence pre—posttest
Kim, Y.J. UA ) 3/wk; SPK, WR, One group
N=5, Gr.5(5) Phonics Researcher )
(2013) = (EFL) 12 session Word ID, pre—posttest
Kim, Y.K. UA Word list/ 2/wk; LT, FL, PA, One group
N=5, Gr.6(5) . Researcher ]
(2014) = (EFL) Phonics 46 sessions VOC, RC, FL pre—posttest
Kim & Jeong UA Multisensory/ 3/wk; o One group
N=5, Gr.6(5) . Researcher . CGN Cog abilities
(2010) (EFL) Repetitive 6 sessions pre—posttest
. Letter order,
Kim, J. N=11, UA ) 1/wk; One group
Phonics Researcher . LT, PA, SPL Upper & lower
(2013)= Gr.6(11) (EFL) 15 sessions pre—posttest
case
learning time,
satisfaction
. N=43, . .
Kim & Park UA Feeling— 2/wk; ) rating, self— One group
Gr.4(22), Researcher ] RC, Affective .
(2015) (EFL) based 28 sessions driven, self— pre—posttest
Gr.5(21)
esteem,
motivation,
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competitivenes

s, attitude
Kim, H. UA 5/wk; One group
8 N=5, Gr.5(5) Eng song Researcher ] FL
(2014)= (EFL) 28 sessions pre—posttest
Nam, H. N=10, UA Shared 5 wk; One group
9 ) Researcher . FL
(2010) = Gr.6(10) (EFL) reading 40 sessions pre—posttest
Role
N=12, Gr.5(6), UA o 2 wk; One group
10 Moon (2015)* play/Repetitiv.  Researcher ) SPK
Gr.6(6) (EFL) 48—-60 sessions pre—posttest
e
N=9, Gr.4(3),
UA . 1 wk; One group
11 Song (2015) Gr.5(3), Phonics Researcher ) PA
(EFL) 12 sessions pre—posttest
Gr.6(3)
) N=22, UA Phonics/Strat 2/wk; o One group
12 Shin (2017)* ) T&R ] CGN cog. flexibility
Gr.5(22) (EFL) egies 23 sessions pre—posttest
UA Supplementar 2/wk; . Changes in One group
13 An (2016)* N=8, Gr.4(8) Researcher ] Affective )
(EFL) y WB 8 sessions mindset pre—posttest
. Motivation,
Uhm & Kim UA ) 1/wk; FL, WR, ) One group
14 N=8, Gr.5(8) Phonics/Voc Teacher ] ) confidence,
(2014) (EFL) 16 sessions Affective o pre—posttest
participation
Motivation,
UA Shared 3/wk; FL, VOC, SPK, ) One group
15 Cho* (2015) N=4, Gr.3(4) ) T&R ] ) confidence,
(EFL) reading 42 sessions Affective o pre—posttest
participation
Seaman N=117, Gr.3— Lab— 5/wk; One group
16 ELL . . Teacher . FL
(2015) = 4(117) instruction 260 sessions pre—posttest
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N=9, Gr.5, LA

17 Mason et al. (B5) + LD (), 3/wk; One group
ELL Strategy Researcher ) SPK, WR Oral retell
(2006) LD/SLI (1), 15 sessions pre—posttest
EBD (2)
N=64, UA Shared 1/wk; . Motivation, Pre—posttest
18 Cheon (2003) * . Researcher . FL, Affective )
Gr.5(64) (EFL) reading 9 session confidence control group
N=45, UA i 2/wk; . Motivation, Pre—posttest
19 Heo (2006) * Phonics Researcher . FL, Affective )
Gr.5(45) (EFL) 20 sessions confidence control group
Kang, A. N=20, UA ) 3/wk; RC, LT, VOC, Motivation, Pre—posttest
20 Phonics Researcher ) ] .
(2016) = Gr.4(20) (EFL) 36 sessions PA, Affective confidence control group
) Learning
Kim, W.J. N=16, UA Growth 1/wk; . . Pre—posttest
21 ) Researcher ) Affective belief,
(2019) = Gr.5(16) (EFL) mindset 8 sessions o control group
determination
NamGoong. S. N=18, UA 1/wk; . Motivation, Pre—posttest
929 Eng song Researcher ] LC, Affective )
(2012) = Gr.5(18) (EFL) 14 sessions confidence control group
Motivation,
N=56, UA Small group 2/wk; . . Pre—posttest
23 Bae (2015)* Teacher i SPK, Affective learning
Gr.5(56) (EFL) collab 12 sessions ] control group
attitude
O’Connor et al. N=37, Gr.2— Repeated/Con 3/wk; FL, RC, Word Pre—posttest
24 LA . Teacher )
(2007) 4(37) tinuous 42 sessions 1D, PA control group
Oostdam et al. N=126, Gr.2— 4/wk; FL, RC, VOC, Pre—posttest
25 UA Repeated Other . .
(2015) 4(126) 48 sessions Affective control group
Vaughn et al. N=46, BLL Systematic/E Bilingual 5/wk; LT, PA, LC, Pre—posttest
26 (2006) Gr.1(46) xplicit Teacher 100 sessions FL, RC control group
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Concept—

Guthrie et al. N=62, ) 3/wk; Pre—posttest
27 LA orientedrd Teacher . RC, VOC, FL
(2009) Gr.5(62) ) . 36 sessions control group
instruction
Harn et al. N=54, Intensive 5/wk; Pre—posttest
28 LA ] Other ) RC, PA, FL
(2008) Gr.1(54) reading 120 sessions control group
Hatcher et al. N=77, Small group 2—3/wk Pre—posttest
29 LA Teacher ) PA, LT, FL
(2006) Gr.1(77) collab 50 sessions control group
Martens et al. N=30, 3 wk; Pre—posttest
30 LA FL program Other . FL
(2007) Gr.2(30) 18 sessions control group
TWA
Mason et al. N=9, Gr.4(9), o 1-2 wk; WR, RC, STN, Pre—posttest
31 LA (Thinking Other .
(2012) LA(5), LD(1) 10 sessions VOC control group
strat)
Vadsay &
N=119, Gr.4— 4 wk; Pre—posttest
32 Sanders ELL FL program Teacher ) VOC, FL, RC
5(119) 72 sessions control group
(2008)
. . Motivation,
Jeong and Kim N=12, UA Multiple 2/wk; RC, FL, ) Posttest only
33 . T&R ) ] confidence,
(2017) Gr.5(12) (EFL) Intelligence 26 sessions Affective o control group
participation
Wagner N=29, Gr.5— Immediate 2/wk; Posttest only
LA ) Researcher ] VOC, FL, RC
34 (2011) = 6(29) instrec. 6 sessions control group
) Remedial )
Kaniuka N=85, Gr.3— ) ) Attitude, self—  Posttest only
35 LA reading Researcher NR Affective
(2010) 5(85); LD(9) esteem control group
program

Note. *Unpublished dissertation; UA = Underachiever; LA = Low achiever; EFL = English as a foreign language, ELL = English language
learners; LD = (Specific) learning disabilities; T & R = teacher and researcher; PA = phonics; FL. = fluency; VOC = vocabulary; RC =
reading comprehension; LC = listening comprehension; SPK = speaking, SPL = spelling; WR = writing; Word ID = word identification; LT

= letter detection, letter recognition; CGN = cognitive achievement; T & R = teacher and researcher, Affective = affective components
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4.2. Meta—analysis: Overall Mean Effect of English

Intervention

If the effect sizes are four times larger than the overall
mean effect, then WWC states that it is considered too large of an
effect for the experimental group. When these effect sizes were
included in the analyses, the critical assumption of normality was
violated, and there was significant heterogeneity within several of
the potential moderator variables, both of which threaten the
validity of conclusions (Cooper et al., 2009). As such, those studies
were eliminated after the first meta—analysis as described in the
earlier section.

Within one group pre—posttest studies, 73 effect sizes were
yielded. Within pre—posttest treatment control group studies, 67
effect sizes were yielded. Within posttest only treatment control
group studies, 10 effect sizes were yields, totaling A=150.

Figure 2 presents a distribution of the 150 independent
Hedges’ g effect sizes extracted from the 35 included studies with
their 95% confidence intervals. The mid—point of the circles
represents the point estimate of each effect size, and the width of
the line shows the 95% chance that the true effect will be within
that range. Variation in the width of the confidence intervals
represents variation in the precision of effect size estimates. The
mean effect size was Hedge’s g=0.655 [SE=0.054; Clg5=0.550,
0.761].
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Figure 2. Hedges’s g Effect Sizes in Forest Plot after Influential
Points Removed
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Next, homogeneity statistics were calculated to determine
whether there are true differences underlying the results of the
studies (i.e. heterogeneity) or whether the variation in the results
is compatible with chance alone (i.e. homogeneity) (Higgins et al.,
2003). When all 150 independent effect sizes were included, the
chi—square test of homogeneity was significant (@s = 587.12, p <
0.001), and the magnitude of heterogeneity was F = 74.62%,
illustrating a large percentage of the total variation across, which
would mean that those studies in this meta—analysis can be
accounted for by genuine heterogeneity as opposed to chance alone
(Higgins & Thompson, 2002; Higgins et al., 2003). The results are
in Table 3 below.

Table 3
Summary of Heterogeneity of Overall Mean Effect Sizes
Effect size and 95% confidence interval Test of null
(2-tail)
k g SE Lower Upper p-value
Limit Limit
All 150 0.655 0.054 0.550 0.761 0.000
Heterogeneity results
Q df(Q) p 12 T? SE
All 587.120 149 0.000 74.622 0.277 0.055

4.3. Meta—Analysis of sub—groups: Potential
Moderators to Effect Size

The presence of heterogeneity in the overall mean effect size
estimate holds moderator analyses to account for that variance
(Borenstein et al.,2010; Huedo—Medina et al., 2006). Based on the
guidelines by Cooper et al. (2009), moderator analyses were

conducted by disaggregating study effect size estimates and
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grouping them into appropriate categories. The chi—square test of
homogeneity (Q statistic) of effect sizes and the associated F
statistic were used to determine the significance and magnitude of
between (&g and within (Qw) group differences in mean effect
sizes for each potential moderator variable (e.g., participant
characteristics, study design characteristics, outcome measure
characteristics, and contextual characteristics of intervention).

In the moderator analysis, “mixed—effects” analysis refers to a
random—effects model and combine studies within each subgroup.
As a random—effects model better suits the studies collected in this
study, results of mixed—effects analysis were interpreted in this
section.

In order to resolve dependency issue within studies, the
“shifting—unit—of—analysis” approach (Cooper, 1998) by separating
measures by  construct (e.g., reading fluency, reading
comprehension, phonics) was thoroughly conducted and meta—
analyzed separately in the moderator analysis section. This
approach attempts to group particular outcome measure domains
together into categories while preserving statistical independence,
allowing the analysis process to maintain all of the information from
each study (Scammacca, Roberts & Stuebing, 2014). However, this
approach also tends to produce small & number in some constructs.

Such results are explained under each moderator analysis.

1. Publication type

Tables 4 illustrates the results of publication type moderator
analysis. For the type of studies, published peer—reviewed articles
and unpublished dissertation studies had point estimate of 0.687 and
0.637 in Hedge’s g with the @Q-value of 0.191 (df=1, p=0.662),
indicating that the effects are not differed by publication type;
publication type did not moderate the effect. The variance across
subgroups was 0.277, and the combined estimate of # was 74.622,

explaining the proportion of the variance in observed effects which

4
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is due to variance in true effects (Borenstein, Higgins, Hedges, &
Rothstein, 2009).

Table 4
Effects of Publication Type
Effect size and 95% confidence interval Test of null
(2-tail)
k g SE Lower Upper p-value
Limit Limit
Dissertation 64 0.687  0.097 0.498 0.877 0.000
Journal 86 0.637  0.064 0.512 0.762 0.000
Overall 150 0.652  0.053 0.548 0.756 0.000
Heterogeneity results
Q-value df(Q) p-value 12 T2 SE
Overall 0.191 1 0.662 74.622 0.277 0.055

2. Participant Characteristics

2—1. By Grade Level

Tables 5 presents the results of moderator analysis by grade
level range on lower and mid—upper grades. Because primary
grades within the elementary school years are particularly
important for the prevention of many reading difficulties and
disabilities (Fuchs, et al.,, 2008; Partanen & Siegel, 2014) the
analysis separated lower and mid—upper graders.

The lower grades include first and second grade, mid—upper
grades include third, fourth, fifth and sixth grade. As explained in
the earlier section, when the studies clearly indicated first and
second grade students as participant samples, they were included in
“lower.” And, because many studies have mixed grades of third to
sixth graders as their study participants without further separation,

any participants ranging from third to sixth grade were grouped
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together and referred as “mid—upper” grades for this part of
analysis. Lower grade participants had the effect size of g=0.558
and mid—upper grade participants had g=0.665 with the &—value of
0.578 (df=1, p=0.447), indicating that grade level difference did

not moderate the effect.

Table b
By Grade Level
Effect size and 95% confidence interval Test of null
(2-tail)
k g SE Lower Upper p-value
Limit Limit
Lower 20 0.558  0.129 0.305 0.810 0.000
Mid-upper 130 0.665  0.059 0.551 0.780 0.000
Overall 150 0.647  0.053 0.542 0.751 0.000
Heterogeneity results
Q-value df(Q) p-value 12 T? SE
Overall 0.578 1 0.447 74.622 0.277 0.055

2—2. By Classroom Type

Table 6 presents the results of moderator analysis by classroom
type. Study participants were grouped according to the classroom
type of general education or special education (inclusion) classroom
setting as individual studies indicated. If a struggling reader is an
EFL or ELL, it was reasonable to assume that the student was
placed in the general education setting unless the study indicated
that the student had an IEP or receiving special education services
in addition. Some studies (e.g. Mason et al., 2006; Vadsay &
Sanders, 2008) dealt with participants from both general education
and special education setting without dividing the participants into
classroom type for their analysis. In this case, those students were

grouped under “both” as their classroom setting type.

48



The effect size of general and special education setting was
£=0.691 and g£=0.618 respectively. However, the p—value was
0.575, denoting statistical insignificance among the type of
classroom. The summed @-value was 1.988 (df=3, p=0.575),
indicating whether students belonged to the general education
classroom or to the special education classroom setting or pulled
from both settings did not moderate the effect. The classroom type
distinction among struggling readers seems hard to play a critical
factor for their intervention results. Both participant groups iIn

general and special education classroom had medium effects.

Table 6
By Classroom Type
Effect size and 95% confidence interval Test of null
(2-tail)
k g SE Lower Upper p-value
Limit Limit
General 93 0.691 0.069 0.556 0.826 0.000
Special 48 0.618 0.095 0.432 0.804 0.000
Both 9 0.531 0.304 -0.129 1.127 0.159
Overall 150 0.656  0.054 0.550 0.762 0.000
Heterogeneity results
Q-value df(Q) p-value 12 T2 SE
Overall 1.988 3 0.575 74.622 0.277 0.055

2—3. By All Learner Type

Table 7 presents the results of moderator analysis by learner
type. As defined in the original studies by the authors, learners in
the studies were additionally grouped into categories of [learning]
English as a Foreign Language (EFL), English as a Second
Language (ESL) or English Language Learners (ELL), low
achievers (LA) with English as their first language, and

underachievers (UA) with English as their first language as well.
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The effect size was g=0.827 for EFLs, g=0.465 for ELLs, g=0.221
for both ELL and SPED combined group, £=0.610 for LAs and
£=0.222 for UAs. This category of learner type had the summed
R—value of 38.709 (df=5, p=0.000), indicating that the learner type
difference moderated the effect, and the results are displayed in
Table 7.

Table 7
By All Learner Type
Effect size and 95% confidence interval Test of null
(2-tail)
k g SE Lower Upper p-value
Limit Limit
EFL 90 0.827 0.246 0.683 1.097 0.000
ELL 12 0.465 0.162 0.147 0.783 0.004
ELL with 3 0.221 0.106 0.013 0.429 0.037
SPED
LA 35 0.610 0.075 0.463 0.757 0.000
UA 10 0.222 0.069 0.086 0.357 0.001
Overall 150 0.535 0.045 0.446 0.623 0.000
Heterogeneity results
Q-value df(Q)  p-value 12 T? SE
Overall ~ 38.709 5 0.000 74.622 0.277 0.055

2—4. Learner Type of EFL, ELL, LA

Participants learning English in a non—speaking English
environment are technically referred to as learning English as
Foreign Language (EFLs), not English Language learners (ELLS)
who learn English in an English—surrounding environment. Both
groups of participants are also different from those struggling
students who learn English as their first language. Therefore, within

all struggling learners, a separate moderator analysis was
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conducted on EFLs, ELLs and combination group of LA and UA.
The effect size was g=0.855 for EFLs, g=0.379 for ELLs, g=0.456
for both LA and UA population combined. The summed &—value
was 17.681 (df=2, p=0.000), indicating that whether the struggling
students are learning English in a foreign language environment, in
English surrounding environment, or as their first language

moderated the effect. The results are displayed in Table 8.

Table 8
By EFL, ELL, LA Type
Effect size and 95% confidence interval Test of null
(2-tail)
k g SE Lower Upper p-value
Limit Limit
EFL 90 0.855 0.090 0.680 1.031 0.000
ELL 15 0.379 0.084 0.214 0.543 0.000
LA+UA 45 0.456 0.066 0.325 0.586 0.000
Overall 150 0.535 0.045 0.446 0.623 0.000
Heterogeneity results
Q-value  df(Q)  p-value 12 T? SE
Overall 17.681 2 0.000 74.622 0.277 0.055

3. Type of Outcome Measure

Tables 9 presents the results of moderator analysis by
outcome measure type, whether the outcome measure assessment
developed by researcher or standardized or combination of the two
moderated the effect. The effect sizes for the combination
assessment type was g=0.707, for researcher—developed type was
£=0.745, and for the standardized assessment outcome type was
£=0.610. The summed @-value was 1.285 (df=2, p=0.526),
indicating that the type of outcome measure did not moderate the

effect.
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Table 9

Outcome Measure Type

Effect size and 95% confidence interval Test of null
(2-tail)
k g SE Lower Upper p-value
Limit Limit
Combination 6 0.707  0.183 0.349 1.066 0.000
Researcher- 61 0.745  0.109 0.532 0.958 0.000
developed
Standardized 83 0.610 0.062 0.488 0.731 0.000
Overall 150 0.648  0.052 0.547 0.749 0.000
Heterogeneity results
Q-value df(Q) p-value 12 T2 SE

Overall 1.285 2 0.526 74.622 0.277 0.055

4. Outcome Measure (dependent variables in the studies)

4—1. All Outcome Measures

Table 10 presents the results of moderator analysis by
individual outcome measures. All outcomes were grouped into
affective or achievement type according to their outcome
characteristics as previous meta—analyses implemented as the
important measurement framework (Jung & Choi, 2019; Lee &
Chang, 2017). Especially for the struggling elementary school
students, affective measures are quite essential in evaluating the
students’ learning performance and serve as an important set of
criteria (Park & Park, 2007).

Affective measures included attitude, belief, competitiveness,
confidence, interest, learning time, mindset, motivation, participation
and satisfaction for analysis. However, of these, belief,

competitiveness, learning time, mindset and satisfaction measures
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were not included in the table below for having too little number of
effects sizes (“belief” k=2, “competitiveness” k=2, “learning time”
k=2, “mindset” k=1, “satisfaction” k=2).

Variables of attitude (g=0.798, SE=0.204), confidence
(¢=0.971, SE=0.143), interest (g=0.884, SE=0.201) and
participation (g=1.668, SE=0.582) had moderate to large effects
with statistical significance within the affective measure type.

Achievement measures included cognition (CGN), fluency (FL),
listening comprehension (LC), letter identification (LT),
phonological awareness (PA), reading comprehension (RC),
speaking (SPK), spelling (SPL), syntax (SYN), vocabulary (VOC),
word identification (Word ID) and writing (WR). However, of these,
cognition (k=2), listening comprehension (k=3), spelling (k=1),
syntax (k=2) measures were not included in the table for having
too little & as well. Reading comprehension (g=0.658, SE=0.136),
speaking (g=0.841, SE=0.149), vocabulary (g=0.537, SE=0.183),
word identification (g=0.495, SE=0.197) and writing (g=0.535,
SE=0.194) had moderate effects with statistical significance within
the achievement measure type.

With the summed @-value of 76.548 (df=21, p=0.000),
outcome measures moderated the effect. Results are displayed in
Table 10.
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Table 10

All Outcome Measures in Domains of Affective and Achievement

Effect size and 95% confidence interval Test of null (2-tail)
Measure in k g SE Lower  Upper p-value
Limit Limit

Attitude* 8 0.798 0.204 0.399 1.198 0.000
Confidence* 12 0.971 0.143 0.690 1.251 0.000
Affective Interest* 10 0.884 0.201 0.490 1.277 0.000
Motivation 5 0.601 0.316 -0.501 1.704 0.285
Participation* 4 1.668 0.582 0.528 2.808 0.004
FL* 23 0.635 0.114 0.412 0.857 0.000
LT 7 0.059 0.256 -0.442 0.561 0.816
PA 12 0.527 0.312 -0.084 1.138 0.091
Achievement RC* 18 0658 0136 0391 0.924 0.000
SPK* 7 0.841 0.149 0.550 1.133 0.000
VOC* 15 0.537 0.183 0.178 0.897 0.003
Word ID* 4 0495 0.197 0.108 0.881 0.012
WR* 8 0.535 0.194 0.155 0.915 0.006

Heterogeneity results

Q-value df(Q)  p-value 12 T2 SE
Overall 76.548 21 0.000 74.622 0.277 0.055

4—2. Outcome Measures by Achievement vs. Affective

Table 11 presents outcome measure comparison by
affective vs. achievement measure type. Large effect (g=0.845,
SE=0.096) was found in the affective measure type and medium
effect was found in achievement measure type (g=0.564,
SE=0.063) With @Q-value of 5.977 (df=1, p=0.014), outcome

measure type significantly moderated effect.
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Table 11

Outcome Measure by Achievement and Affective

Effect size and 95% confidence interval Test of null
(2-tail)
k g SE Lower Upper p-value
Limit Limit
Achievement 102 0.564  0.063 0.440 0.688 0.000
Affective 48 0.845  0.096 0.657 1.033 0.000
Overall 150 0.649  0.053 0.546 0.753 0.000
Heterogeneity results
Q-value df(Q) p-value 12 T? SE
Overall 5.977 1 0.014 74.622 0.277 0.055

5. Intervention (independent variables in the studies)

In a meta—analysis examining instructional effects on English
underachieving students, Kim, Wi, and Kim (2015) grouped
instructions into activity—focused, material—focused, strategy-—
focused and program—focused instructions in order to compare
instruction type for their effectiveness. Similarly, Lee and Change
(2017) also grouped the interventions into general reading
instruction, technology instruction, program/model instruction and
others in an attempt to find each intervention type effectiveness.
Since English intervention names written in individual studies tend
to vary with no limited vocabulary range, grouping interventions
into similar types was also necessary for this meta—analysis as
finding intervention effectiveness was one of the main purposes in
the study.

The first author and a doctor with an Ed.D. degree in special
education and current elementary school special education teacher
with 21 years of experience in Connecticut, USA, together grouped
all the existing interventions under certain categories and the
groups were provided with appropriate intervention type names.

All the intervention names were grouped into three categories:
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content—based type (i.e., if contents of English sub—construct
names were used), learner approach—based type (.e., if learner’s
manipulation and learning behavior embedded in the intervention)
and teacher/instructional method—based type (.e., if it was an
actual instructional name carried by teachers).
Teacher/instructional method—based instruction included
intervention names such as directinstruction, flipped classroom
instruction, repeated instruction.

Intervention names that did not belong to any of aforementioned
categories or were considered too vague by definition (e.g.
“workbook” “eclectic” “remedial” “lab”) were classified under
“others” and were not included in the analysis. 98% interrater
agreement was found among three researchers for this grouping
and the minor disagreement was resolved after discussions.

As such, in the content—hbased type, studies with interventions
of (a) phonics, (b) vocabulary, (c) fluency program were listed. If
any two contents were combined in the yielding of research results,
they were categorized under “mixed” group. Secondly, in the
learning approach—based type, studies with interventions of (a)
multisensory/multi—intelligence, (b) feeling—based, (c) role— play,
(d) song, (e) strategies, (f) mindset/concepts were listed. Thirdly,
within teacher/instructional method—based type, studies with
interventions of (a) repeated reading, (b) shared reading, (c)
collaborative learning, (d) small group instruction, e) systematic—
explicit instruction, (f) intensive instruction, and (g) immediate
instruction were listed. Full classification table is displayed in
Appendix 3. Those three intervention types were analyzed
individually and then analyzed for the group heterogeneity

significance.

5—1. Content—based intervention
Tables 12 presents the results of moderator analysis by
content—based intervention for fluency, phonics and mixed contents.

The effect size for fluency intervention was g=0.205 (SE=1.101),
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for phonics intervention was £=0.289 (SE=0.234) and for the
mixed contents was g=1.733 (SE=0.227). Studies using mixed
contents as intervention names had very large effect while fluency
and phonics as intervention names had small effects. The summed
Q—value was 43.188 (df=3, p=0.000), indicating that the content—

based intervention type moderated the effect.

Table 12
Content—based Intervention
Effect size and 95% confidence interval Test of null
(2-tail)
k g SE Lower Upper p-value
Limit Limit
Fluency 5 0.205 1.101 0.006 0.403 0.043
Phonics 22 0.289 0.234 -0.171 0.748 0.218
Mixed 14 1.733  0.227 1.287 2.179 0.000
Heterogeneity results
Q-value df(Q) p-value 12 T? SE
Overall 43.188 3 0.000 74.622 0.277 0.055

5—2. Learner approach—based intervention

Tables 13 presents the results of moderator analysis by
learning approach—based intervention for  feeling—based,
mindset/concept, multi—intelligence/multi—sensory, role play, song
and strategies. All of the learning approach—based interventions
had significant effect sizes. Multi—sensory/intelligence intervention
had the largest effect (g=1.21, SE=0.314) followed by song
(¢=1.09, SE=0.171), mindset/concept (g=0.868, SE=0.308) and
feeling—based intervention (g=0.853, SE=0.18). All of the learner
approach—based interventions showed large effects and strategies
had moderate effect (g=0.617, SE=0.133). The @Q-value was
17.513 (df=7, p=0.014), indicating that the learning approach-—

based intervention type moderated the effect. Due to small &
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number again, role—play (k=1) was excluded from the table 13.

Table 13
Learner approach—based Intervention
Effect size and 95% confidence interval Test of null
(2-tail)
k g SE Lower Upper p-value
Limit Limit
Feeling-based 16 0.853 0.180 0.500  1.206 0.000
Mindset/concept 5 0.868 0.308 0.264 1471 0.005
Multi- 6 1217 0314 0594  1.825 0.000
sensory/intelligence
Song 8 1.090 0.171 0.755  1.424 0.000
Strategies 16 0.617 0.133 0356 0.878 0.000
Heterogeneity results
Q-value df(Q) p-value 12 T? SE
Overall 17.513 7 0.014 74622 0.277 0.055

5—3. Teacher/Instructional method—based intervention

Tables 14 presents the results of moderator analysis by
teacher/instructional method interventions. Small group instruction
as intervention was excluded from the table for too little &£ number.
The summed @Q-value was 31.561 (df=7, p=0.000), indicating that
the  teacher/instructional —method—based intervention type
moderated the effect. Of all interventions in this group, shared
reading and immediate feedback had large effects (g=1.449,
SE=0.299; g¢=1.10, SE=0.085) followed by medium effect of
systematic—explicit (g=0.479, SE=0.237), mixed instructions
(g=0.426, SE=0.0780) and intensive instruction (g=0.418,
SE=0.187). Repeated instruction had a small effect (g=0.321,

SE=0.067), all interventions with statistical significance.
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Table 14

Teacher/Instructional method—based Intervention

Effect size and 95% confidence interval Test of null
(2-tail)
k g SE Lower Upper p-value
Limit Limit
Immediate 3 1.100  0.085 0.585 0.920 0.020
feedback
Intensive instr. 4 0.418 0.187 0.052 0.784 0.025
Repeated instr. 22 0.321 0.067 0.190 0.453 0.000
Shared reading 10 1.449 0.299 0.862 2.036 0.000
Syst-explicit 5 0.479 0.237 0.014 0.945 0.044
Mixed 13 0.426 0.078 0.273 0.579 0.000
Heterogeneity results
Q-value df(Q) p-value 12 T2 SE
Overall 31.561 7 0.000 74.622 0.277 0.055

5—4. By Intervention Type

Table 15 presents the results of moderator analysis by
different types of interventions. All of the intervention types were
statistically significant for the mean. The learner—approach
intervention had large effect (¢=0.787, SE=0.095) followed by
content—based (g=0.69, SE=0.155) and teacher/instructional—
based (g=0.557, SE=0.061). The @-value for the heterogeneity
was 4.284 (df=2, p=0.117) indicating that the intervention

component type difference did not moderate the effect.

Table 15
Intervention Component 1Type
Effect size and 95% confidence interval Test of null
(2-tail)
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k g SE Lower  Upper p-value
Limit  Limit
Content-based 41 0.690 0.155 0.386 0.994 0.000
Lrner. Approach 51 0.787 0.095 0.600 0.973 0.000
Teacher-Instrc. 57 0.557 0.061 0.437 0.677 0.000
Heterogeneity results
Q-value df(Q) p 12 T2 SE
Overall 4.28 2 0.117 7462 0.28 0.056

6. By Interventionist

Table 16 present the results

of moderator

analysis by

interventionist type. The teacher and researcher combination group
had the largest effect (g=1.586, SE=0.175) followed by teacher
group (g=0.736, SE=0.114)

SE=0.087). The others group in which intervention was provided

and researcher group (g=0.695,

by paraprofessionals or teaching assistants, a small effect was
found (d=0.277, SE=0.055).
significant, and the @—value was 64.639 (df=4, p=0.000) indicated

that this interventionist type difference moderated the effect.

All of the results were statistically

Table 16
By Interventionist Type
Effect size and 95% confidence interval Test of null
(2-tail)
k g SE Lower Upper p-value
Limit Limit

Researcher 78  0.695 0.087 0.524 0.865 0.000

Teacher 28 0.736 0.114 0.514 0.959 0.000

T&R 13 1586 0.175 0.244 1.928 0.000

Bilingual T 5 0479 0.237 0.014 0.945 0.044

Others 26 0.277 0.055 0.170 0.384 0.000

Overall 150  0.508 0.041  0.428 0.588 0.000
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Heterogeneity results

Q-value  df(Q)  p-value 12 T? SE
Overall 64.639 4 0.000 74.622 0.277 0.055

7. Frequency of Intervention

Table 17 presents the results of moderator analysis by
frequency of the intervention. Of all intervention session numbers
per week, 3 sessions per week had the largest effect (g=1.035,
SE=0.096) followed by two sessions per week (g=0.846,
SE=0.092). Interventions conducted for more than three sessions
per week had a small effect (g=0.335, SE=0.06). The Q—value of
49.616 (df=4, p=0.000) indicated that this difference was
statistically significant and therefore intervention frequency on a

weekly bases measure moderated the effect.

Table 17
Frequency of Intervention
Effect size and 95% confidence interval Test of null
(2-tail)
k g SE Lower Upper p-value
Limit Limit
Once per week 34 0410 0.151 0.114 0.706 0.007
Twice per 49  0.846 0.092 0.666 1.027 0.000
week
3x per week 33  1.035 0.096 0.847 1.224 0.000
More than 3x 32 0335 0.060 0.218 0.451 0.000
NR 2 0445 0.169 0.115 0.775 0.008
Overall 150 0.579 0.041 0.498 0.660 0.000
Heterogeneity results
Q-value  df(Q) p-value 12 T? SE
Overall 49.616 4 0.000 74.622  0.277 0.055
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8. Total intervention sessions

Table 18 presents the results of moderator analysis by the total
number of intervention sessions each study reported. Of all session
numbers 1n its entirety, 20 to 29 session range had the largest
effect (g=1.025, SE=0.149). Less than 10 sessions, 10 to 19
sessions, 30 or more sessions had about the medium effect sizes.
And, the @Q-value of 9.413 (df=4, p=0.052) indicated that this
session number difference was marginally insignificant as the
moderator to the mean. However, each session range effect size

was significant.

Table 18
Total Number of Intervention Sessions
Effect size and 95% confidence interval Test of null
(2-tail)
k g SE Lower Upper p-value
Limit Limit
<10 19 0.603 0.105 0.397 0.809 0.000
10-19 46 0.529 0.127 0.279 0.778 0.000
20-29 26 1.025 0.149 0.279 1.316 0.000
30 or more 27 0.577 0.068 0.734 0.709 0.000
NR 2 0.445 0.169 0.444 0.775 0.000
Overall 150 0.610 0.047 0.115 0.703 0.000
Heterogeneity results
Q-value df(Q)  p-value 12 T? SE
Overall 9.413 4 0.052 74622  0.277 0.055

4.4. Meta—Regression
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Meta—regression analysis was additionally done in order to
explore the amount of variance accountable for the sets of
moderators. Meta—regression is a statistical technique used in a
meta—analysis to examine how characteristics of studies are related
to variation in effect sizes across studies (Borenstein et al., 2009).
Generally speaking, meta—regression i1s analogous to regression
analysis but using effect sizes as outcomes, and information are
being extracted from studies as moderators or predictors. When
there is a heterogeneous set of effect sizes drawn, it can be used to
examine the association among characteristics of the study and
variation among effect sizes a priori for either categorical and
continuous (Borenstein et al., 2009.) In this meta—regression, only
covariates without missing values and any covariates not linked to
collinearity were included for the analysis. For example, covariate
sets linking to possible collinearity (e.g. “sessions per week” and

2 3

“total number of sessions,” “motivation” and “affective outcome
measure”) were screened and excluded to prevent the collinearity
problem.

The meta—regression results are summarized in Table 19.
While other predictors being held constant, learner type
intervention (p=0.023), interventionist type (p=0.0014) type of
outcome measure (p=0.0013), sessions per week (p=0.0002) were
found to have significant variance like seen in the moderator
analyses by meta—ANOVA. On the other hand, grade Ilevel,
intervention types, publication type were not found to be significant
in variance in effect sizes. The regression model explained 27% of
the variance. The analysis results are the displayed in hedges g and
scatter plots for variability distribution of those predictors are
presented in Appendix E.
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Table 19

Meta—Regression Results

Set Covariate Coefficient SE 95% lower 95% upper  Z-value 2-sided p- Set
value
Intercept -0.673 0.3215 -1.3032 -0.0429 -2.09 0.0363
Grade lower vs. mid-upper -0.0503 0.1998 -0.4419 0.3413 -0.25 0.8012
. . EFL vs. ELL -1.029 0.3823 -1.7783 -0.2797 -2.69 0.0071 p=0.023
earner type
EFL vs. LA -0.3278 0.2669 -0.8509 0.1953 1.23 0.2193
. Researcher vs. bilingual 1.0277 0.5222 0.0042 2.0513 1.97 1.0277 p=0.0010
Interventionist T.
type* Researcher vs. Teacher 0.609 0.2542 0.1107 1.1072 2.4 0.0166
Researcher vs. T & R 0.9555 0.2481 0.4692 1.4417 3.85 0.0001
Researcher vs. others 0.1468 0.3156 -0.4719 0.7654 0.47 0.6419
_ Once vs. twice 0.2441 0.1671 -0.0835 0.5717 1.46 0.1441 P =0.0002
Sessions per
week* Once vs. 3x 0.9606 0.2151 0.5391 1.3822 4.47 0.0000
Once vs. more than 3x 0.4962 0.2145 0.0758 0.9166 2.31 0.0207
P”bt')'/;aet'on Dissertation vs. journal 0.2556 0.1769 -0.091 0.6023 1.45 0.1483
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Test of Model T? Q df p- R?
value
74.88 17 0.000
Goodness of fit 0.2765 66.24% 390.95 132 0.000
Total btw. study variance 0.2765 74.62% 587.12 149 0.000
Proportion of total btw. study 0.27

variance explained by the model
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4.5. Publication bias

One of the limitations about meta—analysis may be the existence of
publication bias. The term publication bias refers to the likelihood of studies being
published or unpublished due to the studies’ tendency or directions of the results
(Higgins & Green, 2011). Studies with significant results are more likely to be
published while studies with insignificant results are not likely to be published,
staying in the “file cabinet,” a possible reflection of “file drawer” problem.
(Borenstein, et al., 2009, p.285)

Publication bias was tested by creating a funnel plot (Cooper et al., 2009) and
Egger’s test of asymmetry was utilized for any significance (Egger, Smith,
Schneider, and Minder, 1997). Figure 3 below shows that larger studies are usually
distributed near the top and smaller studies near the bottom of the funnel plot.
Smaller studies tend to be more widely spread for wider range of standard error.
Although these studies may be less influential on the meta—analytic results because
they provide a small weight in the weighted average effect size computation (Pai,
Sears, & Maeda, 2015, p. 86) all cases must be considered.

Because of there was some degree of asymmetry, Duval and Tweedie’s Trim—
and—Fill method was applied to address slight publication bias. Trim—and—{ill is part
of sensitivity analysis for possible influential effects on overall studies, not having
the major focus on modifying the overall effect (Borenstein, et al., 2009). By doing
so, this method removed most extreme studies from the positive direction, “re—
compute the effects size at each iteration until the funnel plot is symmetric about the
new effect size” (Borenstein et al., 2009, p.286). And the “fill” part in actuality has
no impact on the point estimate but provides to correct the variance (Duval &
Tweedie, 2000). Prior to the readjustment, the point estimate was 0.497, and after
the adjustment the point estimate came out to be 0.336, This difference can be
interpreted as not a significant difference for a major change in the final results,

indicating that the publication bias was not a major concern in this study.
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Funnel Plot of Standard Error by Hedges's g

Standard Error

Hedges's g

Figure 3. Funnel Plot for Publication Bias, Trim—and—Fill Model

Chapter 5. Discussion

This present meta—analysis examined the collected studies
in order to assess effectiveness of English interventions on
struggling elementary students in general and special education
setting inclusive of various types of struggling students from 2000
to 2019. Findings were drawn from a total of 35 studies with 150
effect sizes of experimental and quasi—experimental study designs.
Applying the random—effects model, the overall mean effect was
drawn followed by moderator analyses on sub—groups. The
variables used for sub—group analyses included (1) participant—
related variables (e.g., classroom type, grade level, English as a
Foreign Language/English Language Learners/low achievers of
English as first language), (2) outcome-—related variables (e.g.,
intervention outcome measures, type of outcome), (3) intervention
components  (e.g., intervention  types), (4)  contextual
characteristics (e.g., interventionist, frequency, duration). In this

chapter, the summary of findings, implication for discussion and
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study limitations are discussed.

5.1. What is the overall effectiveness of English language

interventions on struggling readers in elementary school?

The results indicated the overall mean effect size g=0.655
[Clos: 0.55, 0.761] with heterogeneity @—value of 587.12 (df=149,
p=0.000) indicating a moderate overall effect of English
intervention on struggling readers. According to the @—value, the
variances reflect true effect size differences from study to study

rather than likelihood of sampling error.

5.2. To what extent do intervention effects vary as per participant—
related moderator? (i.e., classroom type, grade level, LA/ELL /EFL

status)

When moderator analyses for the categorized sub—groups
were conducted on the characteristics of participants, the effect
sizes were sought for (1) classroom type, (2) grade level range,
(3) all learner types and (3) grouped learner types. First,
classroom type analysis revealed that it was a non—moderator at
the significance level. The general education classroom had
£=0.691 and special education classroom had £=0.618 while
studies that had incorporated both setting had £=0.531, all
indicating moderate effects to the mean with the p—value of 0.575.
This illustrated that whether the participant belonged to the special
education classroom setting or in general education classroom
setting in school did not influence the intervention effect.
Interestingly, a study done by Hollo and Wehby (2017) attempted
to examine teacher talk differences of general and special education
classroom setting at the elementary schools, and its results
revealed no statistically significant between—groups effects for any
of the outcome variables. That is, the teachers observed in general

education and special education classrooms were not significantly

6 8



different in their classroom talk quantity, complexity, content, or
clarity. In fact, no statistically significant differences on any of
these sub—structural elements of teacher talk across early or late
elementary grade classrooms were found. As this study implies,
when the teacher differences are hard to discern, the overall
classroom atmosphere caused by the teachers talk cannot be too
different between general and special education classroom setting.
The classroom type distinction is hard to be a critical factor for
academic progress as Zigmond’s study (2003) also confirmed in her
study. A serious debate on which classroom type benefits particular
student type occurred in the mid—1980s and after reflecting on the
35 years of efficacy research on the education settings, “I can say
with some certainty that place is not what makes special education
‘special’ or effective. Effective teaching strategies and an
individualized approach are the more critical ingredients in special
education, and neither of these is associated solely with one
particular environment” (Zigmond, 2003, p. 198). Although
educators are very aware that research has shown that typical
general education environments are not supportive places to
embrace all types of students, especially with disabilities (Zigmond,
1996), it appears that drawing effectiveness of instruction simply
based on the classroom setting type is not reliable when other
imperative factors are also present.

Second, whether the struggling readers were in the lower
grades (first and second graders) or were in mid—upper grades
(third, fourth, fifth and sixth) was not a significant factor
contributing to the mean effect. The effect size of the lower grades
was g=0.59 while the effect size of the mid—upper grades was
£=0.67, both having moderate effects though not significant as a
moderator. This result aligns with the meta—analysis by Kim et al.
(2020) which examined reading intervention studies for struggling
readers using improvement rate difference (IRD) index on single—
subject research design studies. This study carefully scrutinized

grade level differences and found large effects in following orders:
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grade 10—12 (ES=0.86, mixed grades (ES=0.81), preschooler
(ES=0.79), grade 1-3 (ES=0.76), grade 4—6 (ES=0.73), and
grade 7—9 (ES=0.71). Weighted mean effects of all group were
higher than 0.70, yet the large effects among all grade levels had no
significant differences. This finding is also in line with Shin and
McMaster (2019) in that there was no grade range difference on
oral reading achievement as part of CBM in predicting reading
comprehension. A meta—analysis by Jung and Lee (2019) similarly
did not find any significant grade level differences when elementary
English underachievers were examined on achievement and
affective measures. In sum, it appears that grade level differences
for distinguishable effectiveness do not seem to be a strong
moderator.

Third, all struggling readers were grouped and analyzed by
all learner types, defined by study authors as EFL (LA, UA), ELL,
ELL with SPED, low—achievers, underachievers either in general
education or special education class setting, having English as their
first or second language. A large effect (¢g=0.827) was found for
EFLs, moderate (g=0.465) for ELLs and LA (g=0.610), small
(¢=0.221) for ELLs receiving special education population
combined and small (g=0.222) for UAs. For the subsequent
analysis, the goal was to separate groups into smaller chunks
minimizing the differences, underachievers and low—achievers were
combined for having English as their first language, and ELLs
(living in English speaking countries) and EFLs (living in non—
English speaking countries) altogether were compared as three
separate learner sub—groups. When moderator analyses were
conducted comparing only EFLs, ELLs and low—achievers, the
effect size was again large (g=0.855) for EFLs, small to moderate
(¢=0.379) for ELLs, moderate (g=0.456) for both LA and UA
population combined. And, both analyses indicated not only
individual types that moderated the mean effect, but also whether a
struggling student is learning English in a foreign language

environment, in English surrounding environment, or as their first
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language moderated the effect. Struggling EFLs’ having a large
effect on the interventions is aligned with a meta—analysis done by
Lee and Chang (2017) with 55 experimental studies on struggling
English readers which found the overall effect size of d=1.32
(SE=0.071 p=0.000), with sub—categories of English achievement
measure (d=1.381, SE=0.095, p=0.000) and affective measure
(d=1.241, SE=1.241, p=0.000), concluding that elementary school
level interventions, in contrast to the secondary school intervention,
for English struggling readers has been working quite well (Lee &
Chang, 2017). The difference in effect sizes for low—achievers and
ELLs is not quite distinctive (g=0.456, £=0.379) and it is
noteworthy, at least according to this study, to interpret that ELL
struggling readers whose first language is not English were not
much different in performance than the low—achieving struggling
readers whose first language was English. In the meta—analysis
study by Kim et al. (2020), low achievement population had
ES=0.74 and learning disability population had ES=0.72, both
having moderate—large intervention effects with a difficult line to

distinguish the group differences.

5.3. To what extent do intervention effects vary by outcome
type and outcome measures? (i.e., researcher—developed vs.
standardized vs. combined, intervention outcome measures,

achievement/affective outcomes)

Gersten et al. (2015) stated that certain characteristics and
the quality of the measures that are selected and measured for
intervention effect evaluation influences internal validity of a study.
Therefore, variables related the measures should be examined with
caution.

First, when the moderator analysis was conducted to find any
significance on the type of outcome measure, whether the outcome
measure was developed by the researcher or utilized the

standardized or use of both kinds did not moderate the mean effect.
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Both researcher—developed and use of both kinds were slightly
larger than the standardized type alone (g=0.610); however, these
medium effects in all did not significantly moderate the mean effect.
Some have argued that standardized measures are more reliable
while arguing that treatment effects tended to be stronger when
research experimenters developed their own measures than
standardized version of the same construct (Gersten, Baker, &
Lloyd, 2000). Swanson, Hoskyn, and Lee (1999) also stated that it
1s very typical for researcher—developed measure to yield higher
effect sizes. In the meta—analysis, Wanzek el al. (2010) also found
researcher—developed measure on reading comprehension to have
shown high effects in their study. Nonetheless, in this study, the
differences of the type of outcome measures were not significantly
different, being identical to the meta—analysis outcome findings by
Lein (2016) on children with mathematical difficulties. In this case,
the results can be interpreted as both measures had identical
effects to the overall effect size, not having one type of measure
more likely to yield higher effects than the other to the mean.

Second, outcome measures were carefully sorted and listed
under domains of affective versus achievement. All outcomes were
grouped into affective or achievement type according to their
outcome characteristics as previous meta—analyses implemented as
the important measurement framework (Jung & Choi, 2019; Lee &
Chang, 2017). Especially for the underachieving elementary school
students, affective measures are considered quite essential in
evaluating the students’ learning performance and serve as an
important set of criteria (Park & Park, 2007).

When all outcomes were analyzed, within the achievement
outcome measure, speaking measure had a large effect (g=0.841)
followed by reading comprehension (g=0.658) and fluency
(g=0.635). When outcome measure k& was only between one and
three, those variables were eliminated from the tables for too little
effect size cases to interpret. Therefore, listening comprehension

(k=3), spelling (k=1), syntax/grammar (k=2), spelling (k=1) were
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not included in results section although meta—analyzed as
moderators. Within affective outcome measure, participation
(g=1.688) and confidence (g=0.971) had very large effects
followed by self—interest (g=0.884) and attitude (g=0.798). These
variables all can be interpreted as being highly effective factors to
intervention success. And, all of the outcome measures significantly
moderated the effect (p=0.000). Similarly, Chung and Choi (2019)
found large effects in self—confidence (g=1.3, SE=0.22),
participation rate (g=1.27, SE=0.21), interest (g=1.08, SE=0.18).
Within affective measure outcome tpye, mindset (k=1), satisfaction
(k=2), learning time (£k=2), belief (k=2) and competitiveness
(k=2) variables were not included in the table for limited effect size
numbers for interpretation.

Lastly, when all the outcome measures were grouped into
affective (e.g. confidence, belief) and achievement (e.g., fluency,
reading comprehension) type by their outcome definition, whether
the outcome measure was an affective or achievement type
moderated the effect (p=0.014) with affective outcome measure
type having a large effect (k=48, g=0.845, SE=0.096) while the
achievement outcome measure type with the moderate effect
(k=102, g=0.564, SE=0.063). The large effect in the affective
outcome measure type can be explained by similar findings in other
meta—analysis studies (Chung & Choi, 2019; Lee & Chang, 2017)
and intrinsic motivation drive. Perhaps it is not surprising that the
variables such as self—confidence, self—interest and attitude
towards [English] learning are clearly considered as intrinsically
motivating factors. Graus and Coppen (2017) conducted an
intervention study on grammar in the low achieving foreign
language classroom and found that the learning was very much
mediated by student—teacher perceptions of learner autonomy and
motivation. The results of this study implied the importance of
uncovering how those affective factors (e.g., motivation) related to
the learner’s intrinsic motivation were affecting the student’s

performance in addition to the instructional method alone by the
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teacher. Lee and Chang (2017) also found a very large effect on
struggling students’ English learning in the affective measure
domain with d=1.24 regardless of the grade level and region of
those elementary schools. Bondie and Zusho (2017) studied ELLs
with learning disabilities and the participants’ motivation to learn.
The following themes emerged through the findings— student
feelings were strongly related to perception of understanding,
classroom conversation and self—confidence along with curriculum
clarity (i.e., goals, activities, quality), and realistic expectations of

progress were keys to academic success.

5.4. To what extent do intervention effects vary as per intervention
components and their type (i.e., content—based, learning approach—

based, teacher/instructional method—based)?

A number of meta—analyses examining instructional effects
on English underachieving students tended to group intervention
types as Kim, Wi, and Kim (2015) grouped instructions into
activity—focused, material—focused, strategy —focused and
program—focused instructions in order to compare instruction type
for their effectiveness. Similarly, Lee and Change (2017) also
grouped the interventions into general reading instruction,
technology instruction, program/model instruction and others in an
attempt to find each intervention type effectiveness. Likewise,
intervention grouping of similar types was also necessary for this
meta—analysis as finding intervention effectiveness was one of the
main purposes in the study.

Within content—based type, both fluency and phonics alone
has small effect (g=0.205, g=0.289) but any studies having mixed
contents as intervention had a large effect (¢=1.733, SE=0.227).
This moderator was also significant (p=0.000). Similarly,
O’Connor et al. (2002) found that one—on—one instruction with
struggling readers on multi—components of phonemic awareness,

fluency and spelling together had a very large effect (ES=1.56)
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compared to the classroom matched mean (ES=1.26). Similarly,
Therrien et al. (2006) also reported that the incorporation of
fluency and comprehension together to have shown higher effects
in the treatment group (ES=0.44) compared to the general reading
control group (ES=0.37) through their achievement results by the
Broad Reading scale of the Woodcock—Johnson Achievement Test
III (Wanzek et al., 2010). Perhaps, struggling readers often benefit
more from being exposed to multi—component structure of English
reading intervention than one component at a time.

Within the learner approach—based, multi—
sensory/intelligence interventions had the largest effect
(g=1.127); song—based and feeling—based interventions also had
a large effect (g=1.09, g=0.853); strategies had the medium effect
(g=0.617). Multisensory and use of a variety of intelligence has
gained much success throughout many intervention studies. For
example, Multisensory Reading Program for First—Grade
Students) evaluate the efficacy of the Institute for Multi—Sensory
Education’s supplementary Orton—Gillingham based reading
program across three schools in a single school district. When
students were assessed by Dynamic Indicators of Basic Early
Literacy Skills (DIBELS) to measure the reading skills of 224
treatment and 476 comparison group first—grade students, the
treatment group performed far better than the control group.
Jubran (2012) also found multi—sensory instructional approach
effective for teaching English. It is not exaggerated when students
get involved with their kinesthetic way of learning, the learning
effects have proved to be quite high.

Within teacher/instructional method approach, shared
reading had the largest effect (g=1.449). It is not surprising
shared reading had such a large effect when numerous reading
intervention literature accentuated the importance of shared
reading. According to Dougherty Stahl (2012) using “Shared
Reading to Bridge the Difference,” the teacher must assume the

responsibility for reading a text for the majority of the students
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and what happened after shared reading experience was that the
children have emergent literacy skills that were easily recognized.
Furthermore, shared reading is defined as assessing the intrinsic
value of a literature—based health intervention, and as the
community—based spaces in which participants can relate with
both literature and one another (Longden et al., 2015). In his study,
quantitative study data showed that that this shared reading
intervention was associated with enhancement of a sense of
‘purpose in life’ and implied this phenomenon as “intrinsic value of
a literature—based health intervention.” By definition, shared
reading occurs in a paired group of colleagues or teacher, this has
proven to have a meaningful and high effect in the learner’s
performance.

Systematic—explicit instruction and immediate feedback also
have been found with medium—large effects (g=0.479, g=1.10) as
part of the teacher/instruction—based intervention. According to
Allington (2002), the exemplary teachers in the study routinely
gave immediate, direct, systematic and explicit demonstrations of
the cognitive strategies that good readers use when they read for
successful reading episodes. Graus and Coppen (2017) also
studied the effective intervention components for EFL students,
and the study findings showed that the participants considered
direct, explicit, systematic in grammar instruction a necessary
condition not only for linguistic correctness but also for advanced
communicative competence (Scheffel, Shaw & Shaw, 2008). All
teacher/instruction—based interventions were statistically
significant except small group instruction with a small effect
(¢=0.25, p=0.056), and repeated reading showed small effect
(g=0.321, p=0.000) with statistical significance.

When interventions were compared via component types of
content, learner approach and teacher/instructional—based, the
grouping differences of these three component types did not
moderate the mean effect (p=0.117), indicating that a particular

intervention component type did not necessarily matter more than
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other two to the mean. Rather, it appears that individual
interventions proven to have large effects are what is needed to be
implemented on to the struggling readers. Again, effective teaching
strategies and an individualized approach meeting the student’s
needs and academic goals are the more critical ingredients in
education (Zigmond, 2003). Lee and Chang (2017) also asserted
that the educators should not be fixated in particular type of
intervention they design; rather, considering different cognitive
and affective characteristics of the learners should be serious

taken for the development of intervention and apply.

5.5. To what extent do intervention effects vary by other
contextual characteristics of interventions (i.e., interventionist,

intervention frequency)?

In this meta—analysis, who administered the actual
intervention played as a significant moderator. There were true
differences among all interventionists with @—value=64.64 (df=4,
p=0.00), and the teacher and researcher combination group as the
intervention provider had the large effect of g=1.586, followed by
teacher group only with g=0.736 and researcher group only with
£=0.695. When interventions were provided by others (e.g.
paraprofessionals, teacher assistants, research assistants), the
effects were small (¢=0.28) and the interventions given by bilingual
teachers was also moderate (g=0.479). This finding was unique in
that conducting intervention by both researcher and teacher was a
rare combination in other meta—analyses and effectiveness studies.
The teachers’ group with the effect size of £=0.736 is also
considered nearly large. It contrasts with some other studies in
which all interventionist type showed no statistical difference as in
the study done by Lein (2016) on intervention on children with
mathematical difficulties. Also, Kim et al. (2020) on the
interventionist effects found reading interventions implemented by

the teacher having the large effect (ES=0.83) and the interventions
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delivered by the researchers also resulted in large effects (ES=
0.79); however, it showed no significant difference between these
two groups.

Nonetheless, a study by Hirschstein, Edstrom, Frey, Snell,
& MacKenzie (2007) found the important role of a teacher and
underscored that the teachers have been identified as key agents in
reducing bullying in schools. The study further argued that the
teachers tended to intervene at both the universal classroom level
and at the individual level; they are the leaders for instruction and

activities and also often provide extra guidance or coaching,

accentuating an essential role both at the instruction and social level.

As noted earlier, according to Allington (2002), the exemplary
teachers in the study tended to routinely gave direct, systematic
and explicit demonstrations of the cognitive strategies that good
readers use when they read for successful reading episodes. This
can equate to the notion that the teacher’s role as a great
instruction implementer cannot easily be overlooked for the quality
provided in class. In fact, as this meta—analysis indicates, teacher
and researcher as instructional professionals that carry on the
actual instruction mattered very much contributing to the mean
effect.

Insofar as other characteristics of the intervention were
concerned, intervention session frequency per week also played as
a significant moderator to the effect. Through the analysis,
intervention frequency of three times per week had the large effect
(¢=1.035), followed by two times per week (g=0.846). However,
more than three times per week had a small effect size (g=0.335)
and having once per week also had small-medium effect size
(g=0.41). It may appear ironic how providing intervention more
than three times a week may not have a large effect, if not bigger
than three times, but providing instruction sessions too frequently
may not always be the ideal for the struggling readers. Jung and
Choi (2019) also found identical results— providing English

intervention to underachievers three times a week had the largest

78 2

3 =11 =1
|-1-'l| .J!'



effect in affective measures (g=3.12, SE£=0.79) and achievement
measure (g=1.52, SE=0.23) in the study both with statistical
significance.

With the significant heterogeneity but a marginal p—value of
p=0.052, intervention session numbers between 20—29 had the
largest effect (g=1.025, SE=0.149) while other number of sessions
as in less than 10 sessions (g=0.603), between 10—19 sessions
(g=0.529), sessions of 30 or more (g=0.577) all showed moderate
effect sizes. Interestingly, providing intervention sessions between
25 to 63 hours in the meta—analysis study by Wanzek et al. (2018)
was found with a moderate effect as well. Identically, in the study
by Kim et al. (2020), the mean weighted effect size for 21-30
sessions showed the largest effect (ES=0.82) in their study. In
contrast, Chung and Choi (2019) found more than 33 sessions with
the largest effect size in both affective and achievement measures
(g=1.93, SE=0.36; g=1.56, SE=0.22). It appears that in regard to
the number of intervention sessions provided to the students, there
may not be one most effective session range; however, providing
more than 20 sessions is what seems effective to many struggling

readers.

Chapter 6. Limitations and Future Directions

Some of the limitations of this study include the following.
First, as aligned with the intention of the author, all of the struggling
learner types and classroom types were included along with other
moderators for the analyses. However, this may be considered too
broad for drawing overall generalization. Especially, when there
exists an extensive level of heterogeneity within each struggling
reader population group for English (e.g., EFLs, ELLs, LAs), such
an attempt to examine the struggling readers by their grouping may
yield dissimilarities beyond the findings of this study. For instance,
in order to better assess the EFLs’ intervention effects, speakers of

other languages than Korean as the students’ first language must,
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too, be examined; the ELL students in English speaking countries
other than the U.S. and Canada (e.g., England) should also be
looked into for better generalization of the entire ELL population.
Low achievers are also largely heterogeneous by nature, and
various definitions are already used by previous researchers.
Therefore, more careful generalization is necessary for each
learner population.

Second, the sub—groups were carefully scrutinized as part
of shifting—unit—of—analysis approach in order to reduce existing
dependency for the effect sizes collected on all the outcomes and
interventions. According to Scammacca, Roberts, Stuebing (2014),
one of the ways in handling dependence in meta—analysis is to use
shifting—unit—of—analysis approach suggested by Cooper (1998),
separating measures for each construct (e.g., reading
comprehension, fluency) and meta—analyze effect sizes for each
construct individually. In turn, “this approach tends to minimize
violations of the assumption of independence of the effect sizes
while preserving as much as the data as possible” (Scammacca,
Roberts, & Stuebing, 2014 p.7). Although used for this meta-—
analysis, this approach can result in having multiple meta—analyses
for outcome types with a very small number for individual effect
sizes (k) and therefore having little power (Scammacca, Roberts, &
Stuebing, 2014). In this meta—analysis, Hedge’s g, too, was used
instead of Cohen’s d in order to supplement small numbers in some
sub—groups as d tends to expand the effect size results in small
sample size (Cooper, Hedges, & Valentine, 2009). Even with an
effort to supplement, the small independent effect size numbers (k)
in outcome measures indeed occurred in this study. For instance, in
outcome measures, variables of learning time, mindset, satisfaction,
syntax, spelling, listening comprehension and other variables all had
small effect size numbers (k=1-3). Also, it is important to note
that the mixed results of the moderator analyses for contextual
characteristics on intervention tend to align with the notion that

these variables are intricately intertwined, and variation in one may
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lead to wvariation in others, which should be given attention
(Richards—Tutor, et al., 2016).

Third, other influential factors that previous research have
proved on having significant effects on a student’s performance,
such as the student’s socioeconomic status, academic and family
background, cultural background and their learning style were not
examined in this study. Those factors should give sensitive
interpretations in addition to what this meta—analysis could provide,
especially with the types of learners. In addition, instructional group
size was not included as a moderator in this meta—analysis. In
numerous occasions, many meta—analyses and effectiveness
studies include instructional group size for examining if pertinent
group sizes contribute more to having large effects than other group
sizes. As Wanzek et al. (2016) concluded, effect sizes were larger
when the intervention was administered at the smallest group size
level possible among kindergarten and first grade children. And, this
type of intervention or instructional group size might have been
additionally helpful.

In sum, future research is warranted for (a) population—
specific criteria and detailed demographic information with EFL,
ELL, LA as struggling readers for better generalizability, (b)
stronger methods for overcoming dependency and small & numbers
other than shift—of—analysis approach and Hedge’s g application,
(c) detailed contextual characteristics including SES, cultural
background, and (d) more comprehensive moderators to be included

such as instructional group size.

Chapter 7. Conclusion and Implications

Although this meta—analysis has certain limitations, the
following conclusion and implications for education can be drawn
from it. First, classroom type and grade level performance
differences within the elementary school level are hard to discern.

As supporting evidence previous research articles also confirmed in
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the Discussions chapter earlier, educators should be very careful
about placing weight in classroom type and grade level differences.
Second, differentiating learner types and prior assessment and
evaluation of an individual learner is quite essential. Assessing the
learner’s background information, social and academic development
in other subjects, responses to intervention both at the first
language and second language level of English, observational
assessment, along with other demographic information to best
address the learner’s attributes and needs must be seriously taken.
Jung and Choi (2019), in fact, asserted that for the struggling
readers, individual attention and modification are especially
important regardless of the intervention group size. Kim et al.
(2020) also stated that the effect size was significantly smaller
when students with learning difficulties and students with other
disabilities received Iinterventions together in a mixed group,
suggesting that perhaps reading intervention should carefully be
tailored and implemented to students with similar academic and
social needs. Individually customized student support has recently
gained emphasis and collecting direct data through various paths is
what is truly important for providing adequate education (Lee et al.,
2016). Such quality assessment and intervention by educators must
be critical for different learners when the learner type has been
proven to be a significant moderator through the sub—group
analysis.

Third, affective outcome measures proven to be higher in
effectiveness than achievement outcome measures may imply that
educators should consider successful intervention factors that tend
to motivate learners as to encourage their intrinsic motivation.
Those variables were found as motivation, attitude, confidence and
self—interest. Teachers’ tailored instructions were directly linked
to increasing self—esteem that leads to intrinsic motivation in many
students (Lee & Chang, 2017); therefore, the instructional
components and constructs of the right measure must also be

carefully planned and carried out to learners. When affective
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outcome measures serve as an important set of criteria especially
for the elementary struggling learners (Park & Park, 2007), those
affective components should be included frequently and qualitatively
along with other English achievement measures (e.g., English
contents). Fourth, mixed—content teaching, shared reading, multi—
sensory/multi—intelligence, feeling—based instruction and
immediate feedback by teachers were found as highly effective
instructions for elementary school struggling readers. Those
interventions involve student—student, student—teacher interactions,
which seems to be of importance for successful learning experience.
Effectiveness further depends not only on the characteristics and
needs of a particular student but also on the quality of the
program’s implementation (Zigmond, 2003). Intervention sessions
being most effective with three sessions per week, quite different
from other intervals within a week, may suggest the most effective
learning interval for struggling readers. In line with the findings by
Lee and Chang (2017), educators should remember that ‘the longer
the better’ does not necessarily work. Finally, when the results also
indicate that interventions done by teachers and researchers
produced higher effects than by teaching assistants (TA) and
paraprofessionals in class, more attention should also be given to
training qualified professionals as educators to the struggling

readers.
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Appendix A

Codebook with Descriptors

Category

Definition of Descriptors

Participants
Grade
Grade level

Learner type

Classroom type

Country / City / Region

The current grade level in elementary school

Lower (1% and 2"); Mid-upper (3" to 6™)

Underachiever (UA); Low achiever (LA); English as
Foreign Language (EFL); English Language Learners
(ELL), English as a Second Language (ESL); Specific
Language Impairment (SLI)

Inclusion (special education), General

Name of country, city, region if stated

Intervention

Intervention components

Intervention component
type

Interventionist

Minutes

Weekly frequency
Duration

Session number

Classroom type

All names of intervention as independent variables (e.g.
repeated reading, phonics, direct teaching)

All interventions were grouped into 1) content-based, 2)
learner approach-based, or 3) teacher/instructional method-
based

Teacher; Researcher; Bilingual teacher; Teaching Assistant
or paraprofessionals (TA); Research Assistant (RA)

Actual minutes spent for intervention
Sessions per week

Total number of weeks

Total sessions of intervention

Whole class; Inclusion class (defined by researcher)

Outcome measures
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Outcome measure
domain
Outcome measure type

Assessment tool

Measured outcome domains (e.g. fluency, motivation, etc.)

All measures were group into 1) affective (e.g. motivation,
attitude), or 2) achievement type (e.g. fluency)
Researcher-developed or standardized

Study level
Publication information

Study design information

Journal publisher; Dissertation

Pre and posttest control group; posttest only control group;
One group (single group) pre and posttest
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Appendix B

Summary of Studies Included

Intervention .
. Affective
. Learner Interventio L frequency Outcome Study
Study Name Participants Interventionist measure .
type n (per week; total measures L Design
. descriptions
session #)
) One group
Kang, B. UA ) 3/wk; PA, FL, Learning
N=8; Gr.6; Phonics Researcher . ] ) pre—
(2008) = (EFL) 30 sessions Affective attitude
posttest
N=15, ) o
Kang, S. UA Phonics/Eng 2/wk; LC, RC, Motivation, One group
Gr.4(5), 5(5), Researcher ) ) )
(2010) = 65) (EFL) song 8—15 sessions Affective confidence pre—posttest
Kim, Y.J. UA ) 3/wk; SPK, WR, One group
N=5, Gr.5(5) Phonics Researcher )
(2013)= (EFL) 12 session Word ID, pre—posttest
Kim, Y.K. UA Word list/ 2/wk; LT, FL, PA, One group
N=5, Gr.6(5) . Researcher )
(2014) = (EFL) Phonics 46 sessions VOC, RC, FL pre—posttest
Kim & Jeong UA Multisensory/ 3/wk; o One group
N=5, Gr.6(5) . Researcher ) CGN Cog abilities
(2010) (EFL) Repetitive 6 sessions pre—posttest
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Letter order,

Kim, J. N=11, UA ) 1/wk; One group
Phonics Researcher . LT, PA, SPL Upper & lower
(2013)= Gr.6(11) (EFL) 15 sessions pre—posttest
case
learning time,
satisfaction
rating, self—
) N=43, ) )
7 Kim & Park UA Feeling— 2/wk; . driven, self— One group
Gr.4(22), Researcher ) RC, Affective
(2015) (EFL) based 28 sessions esteem, pre—posttest
Gr.5(21) .
motivation,
competitivene
ss, attitude
Kim, H. UA 5/wk; One group
3 N=5, Gr.5(5) Eng song Researcher ) FL
(2014) = (EFL) 28 sessions pre—posttest
Nam, H. N=10, UA Shared 5 wk; One group
9 . Researcher . FL
(2010) = Gr.6(10) (EFL) reading 40 sessions pre—posttest
N=12, Role
UA o 2 wk; One group
10 Moon (2015) * Gr.5(6), play/Repetitiv  Researcher ) SPK
(EFL) 48—60 sessions pre—posttest
Gr.6(6) e
N=9, Gr.4(3),
UA ) 1 wk; One group
11  Song (2015) Gr.5(3), Phonics Researcher i PA
(EFL) 12 sessions pre—posttest
Gr.6(3)
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) N=22, UA Phonics/Strat 2/wk; o One group
192 Shin (2017)* . T&R ) CGN cog. flexibility
Gr.5(22) (EFL) egies 23 sessions pre—posttest
UA Supplementar 2/wk; Changes in One grou
13 An (2016)* N=8, Gr.4(8) PP Researcher ) Affective ) £ sroup
(EFL) y WB 8 sessions mindset pre—posttest
. Motivation,
Uhm & Kim UA ) 1/wk; FL, WR, ) One group
14 N=8, Gr.5(8) Phonics/Voc Teacher . . confidence,
(2014) (EFL) 16 sessions Affective L pre—posttest
participation
Motivation,
UA Shared 3/wk; FL, VOC, SPK, ] One group
15 Cho* (2015) N=4, Gr.3(4) ) T&R ) ) confidence,
(EFL) reading 42 sessions Affective L pre—posttest
participation
Seaman N=117, Gr.3— Lab— 5/wk; One group
16 ELL . . Teacher . FL
(2015) = 4(117) instruction 260 sessions pre—posttest
N=9, Gr.5, LA
17 Mason et al. (5) + LD (1), 3/wk; One group
ELL Strategy Researcher ) SPK, WR Oral retell
(2006) LD/SLI (1), 15 sessions pre—posttest
EBD (2)
Cheon N=64, UA Shared 1/wk; ) Motivation, Pre—posttest
18 ) Researcher ] FL, Affective )
(2003) = Gr.5(64) (EFL) reading 9 session confidence control group
N=45, UA . 2/wk; . Motivation, Pre—posttest
19 Heo (2006) = Phonics Researcher ) FL, Affective )
Gr.5(45) (EFL) 20 sessions confidence control group
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Kang, A. N=20, UA ) 3/wk; RC, LT, VOC, Motivation, Pre—posttest
20 Phonics Researcher . . .
(2016) = Gr.4(20) (EFL) 36 sessions PA, Affective confidence control group
. Learning
Kim, W.J. N=16, UA Growth 1/wk; . . Pre—posttest
21 . Researcher . Affective belief,
(2019) = Gr.5(16) (EFL) mindset 8 sessions o control group
determination
NamGoong. S. N=18, UA 1/wk; . Motivation, Pre—posttest
929 Eng song Researcher ) LC, Affective )
(2012)* Gr.5(18) (EFL) 14 sessions confidence control group
Motivation,
N=56, UA Small group 2/wk; . . Pre—posttest
23 Bae (2015)* Teacher ) SPK, Affective learning
Gr.5(56) (EFL) collab 12 sessions i control group
attitude
O’Connor et al.  N=37, Gr.2— Repeated/Con 3/wk; FL, RC, Word Pre—posttest
24 LA ] Teacher .
(2007) 4(37) tinuous 42 sessions 1D, PA control group
Oostdam et al. N=126, Gr.2— 4/wk; FL, RC, VOC, Pre—posttest
925 UA Repeated Other . )
(2015) 4(126) 48 sessions Affective control group
Vaughn et al. N=46, ELL Systematic/E Bilingual 5/wk; LT, PA, LC, Pre—posttest
26 (2006) Gr.1(46) xplicit Teacher 100 sessions FL, RC control group
. Concept—
Guthrie et al. N=62, . 3/wk; Pre—posttest
27 LA orientedrd Teacher . RC, VOC, FL
(2009) Gr.5(62) . . 36 sessions control group
mstruction
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Harn et al. N=54, Intensive 5/wk; Pre—posttest
28 LA . Other . RC, PA, FL
(2008) Gr.1(54) reading 120 sessions control group
Hatcher et al. N=77, Small group 2—-3/wk Pre—posttest
29 LA Teacher . PA, LT, FL
(2006) Gr.1(77) collab 50 sessions control group
Martens et al. N=30, 3 wk; Pre—posttest
30 LA FL program Other . FL
(2007) Gr.2(30) 18 sessions control group
TWA
Mason et al. N=9, Gr.4(9), . 1-2 wk; WR, RC, STN, Pre—posttest
31 LA (Thinking Other )
(2012) LA(5), LD(1) 10 sessions VOC control group
strat)
Vadsay &
N=119, Gr.4— 4 wk; Pre—posttest
32 Sanders ELL FL program Teacher . VOC, FL, RC
5(119) 72 sessions control group
(2008)
. . Motivation,
Jeong and Kim N=12, UA Multiple 2/wk; RC, FL, . Posttest only
33 ) T&R . ] confidence,
(2017) Gr.5(12) (EFL) Intelligence 26 sessions Affective o control group
participation
Wagner N=29, Gr.5— Immediate 2/wk; Posttest only
LA ) Researcher ] VOC, FL, RC
34 (2011)= 6(29) instrc. 6 sessions control group
) Remedial .
Kaniuka N=85, Gr.3— . ) Attitude, self— Posttest only
35 LA reading Researcher NR Affective
(2010) 5(85); LD(9) esteem control group
program
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Study participants’ learner and classroom type

Appendix C

Study

Participants Learner type Classroom type
Name
Kang, B. .
N=8; Gr.6; UA (EFL) Inclusion
1 (2008) *
Kang, S. N=15, Gr.4(5), UA (BFL) Inelusi
nclusion
2 (2010)% 5(5), 6(5)
Kim, Y.J. 5 Gr5(5) UA (EFL) Inclusi
=5, Gr. n ion
3 (2013)+ sl
Kim, YK s Grees) UA (EFL) Inclusi
=5, Gr. n ion
4 (2014)+ sl
Kim &
5 Chung N=5, Gr.6(5) UA (EFL) Inclusion
(2010)
Kim. J 11 Gre D) UA (EFL) Inclusi
=11, Gr. n ion
6 (2013) clusio
Kim &
N=43, Gr.4(22), .
7 Park UA (EFL) Inclusion
Gr.521)
(2015)
Kim, H. _
3 (2014) N=5, Gr.5(5) UA (EFL) General
Nam
9 N=10, Gr.6(10) UA (EFL) General
(2010) =
Moon N=12, Gr.5(6), UA (EFL) G l
ner
10 (2015)« Gr.6(6) enerd
Song N=9, Gr.4(3), UA (EFL) G |
enera
I (2015 Gr.5(3), Gr.6(3)
Shin N=22, Gr.5(22) UA (EFL) General
12 (2017)s =22, Gr. enera
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Ahn

13 (2016)+ N=8, Gr.4(8) UA (EFL) General
Uhm &
1 Kim N=8, Gr.5(8) UA (EFL) General
4 (2014)
Cho=* _
15 (2015) N=4, Gr.3(4) UA (EFL) General
Seaman N=117, Gr.3— ELL G |
enera
16 (2015)« 4(117)
N=9, Gr.5, LA
17 Mason et (5) + LD (1),
ELL General
al. (2006) LD/SLI (1), EBD
(2)
Cheon
18 N=64, Gr.5(64) UA (EFL) General
(2003) *
Hur N=45, Gr.5(45) UA (EFL) General
19 (2006)* = y T. enera
Rang N=20, Gr.4(20) UA (EFL) General
20 (2016) =20, Gr. enera
Kim, W.J. .
21 N=16, Gr.5(16) UA (EFL) Inclusion
(2019) =
Nam, G.S.
929 N=18, Gr.5(18) UA (EFL) General
(2012) =
Bae _
23 (2015)% N=56, Gr.5(56) UA (EFL) General
O’Connor
N=37, Gr.2—
24 et al. LA General
4(37)
(2007)
Oostdam et N=126, Gr.2— UA N |
enera
25 al. (2015) 4(126)
Vaughnet 6 Gr146) ELL General
=46, Gr. enera
26 al. (2006)
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Guthrie et

N=62, Gr.5(62) LA General
27 al. (2009)
Harnetal. -\ c4 Gr1Go) LA General
=54, Gr. enera
28 (2008)
Hatcher et 27 Gr1(77) LA General
=77, Gr. ner
29 al. (2006) enerd
Martens et o5 Gr 2(30) LA General
=30, Gr. enera
30 al. (2007)
Mason et N=9, Gr.4(9), A General,
31 al (2012) LA(5), LD(1) Inclusion
Vadsay &
N=119, Gr.4— General,
32 Sanders ELL )
5(119) Inclusion
(2008)
Chung and
33 Kim N=12, Gr.5(12) UA (EFL) General
(2017)
Wagner N=29, Gr.5— LA G |
ner
34 (2011 6(29) enerd
Kaniuka N=85, Gr.3—
LA General
35 (2010) 5(85); LD(9)
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Appendix D

Intervention component type

Intervention Component Type

Content— Learner approach— Teacher/Instruction Others
based based al—based
Phonics Multisensory Repeated Eclectic
Fluency Feeling—based instruction Remedial
program Role— play Shared reading Workbook
Mixed (any Song Collaborative Lab—based
combination) Multi—intelligence learning
Strategies Small group
Mindset Explicit
Concepts approach Intensive
Immediate
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Appendix E (1)

Scatter plot of publication type

Regression of Hedges's g on Publication type

Dissertation Journal

Publication type
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Appendix E (2)

Scatter plot of intervention type

Regression of Hedges's g on Intervetion type

Content

Approach

Intervetion type
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3.00

2.00

1.00
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Appendix E (3)

Scatter plot of outcome measure type

Regression of Hedges's g on Outcome measure grouping

Achievement Affective

Outcome measure grouping
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Hedges's ¢

5.00
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2.00

1.00

0.00

41.00

-2.00

-3.00

4.00

Appendix E (4)

Scatter plot of grade level range

Regression of Hedges's g on Grade

Lower Upper

Grade
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Scatter plot of interventionist

Regression of Hedges's g on Interventionist

Appendix E (5)
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Hedges's g

Appendix E (6)

Scatter plot of number of sessions per week
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Regression of Hedges's g on Sessions per week
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Appendix E (7)

Scatter plot of outcome measure type

Regression of Hedges's g on Type of outcome measure
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