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We review published single subject design (SSD) studies that examine the effects of interven-
tions for English learners at-risk or with learning disabilities. Results of our literature search
yielded 10 studies, five in reading, one in reading and behavior, and four in mathematics that
met our inclusion criteria. Seven studies targeted Spanish-speaking English learners, and three
studies included students who spoke other languages than English and/or English only students.
Two studies in mathematics included native language instruction. Six studies included English
learners in second grade and above, and one study included high school students. We were able
to calculate effect sizes (Hedges g) for eight of the 10 studies. Findings indicated a significant
effect of the intervention for 12 of the 18 dependent variables measured. SSD methodology has
the potential to help researchers and practitioners better understand what interventions work
for English learners, and under what circumstances.

The use of single subject design (SSD) studies to identify
evidence-based practices that benefit students who are at-
risk for developing a learning disability, or who have been
identified as having a disability, can be a powerful and useful
design to ensure the validity of interventions (Horner et al.,
2005). SSD studies use a rigorous scientific methodology
that requires the systematic and detailed analysis of indi-
vidual behaviors with the purpose of documenting causal
relationships between the independent and dependent vari-
ables (Cook & Cook, 2016). SSD studies are particularly
useful and cost effective for the identification of educational
and behavioral interventions that might be appropriate for
later large-scale analysis. Moreover, given that high-quality
SSD studies also tend to provide in-depth information regard-
ing the intervention, instruction, and student participants, it
is a useful methodology to better understand the particular
needs of a population provided the following components
are included in the study: (a) the practice or intervention is
defined operationally, (b) a detailed description of the con-
text is included, (c) fidelity of implementation is reported, (d)
results indicate that changes in the dependent measures are
related to the independent variables, and (e) the effects of the
intervention can be replicated across multiple sites and
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diverse participants (Horner et al., 2005; Kratochwill et al.,
2010).

A benefit of using SSD studies over randomized controlled
trials (RCTs) is the ability to analyze one student, or a small
group of student responses to an intervention, and then pro-
vide a targeted intervention that will benefit that particular
student or small group. By focusing on one participant or
small group at a time, SSD studies cut down on some threats
to internal validity, such as differential selection, selection
maturation, and diffusion (Springer, 2010). Another benefit
of'using SSD studies is the ability to “bypass” certain compli-
cations presented by group designs, such as group variability
(Neuman, 2011).

SSD studies might be also useful to study heterogeneous
populations such as English learners (ELs), particularly En-
glish learners who are at-risk for academic failure. “English
learners” refers to students who do not speak English as
their native language, and who benefit from additional sup-
ports until they are proficient enough in English that they
can benefit from mainstream classroom instruction (August
& Shanahan, 2006). For example, according to the Insti-
tute of Education Sciences (2015), the approximate number
of Spanish-speaking English learners in schools is 79 per-
cent. However, not all Spanish-speaking English learners
share similar demographic characteristics. Approximately,
50 percent of them were born in the United States, but their
parents could have been originally from Mexico, Puerto Rico,
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Cuba, El Salvador, Honduras, Spain, or another Latin Amer-
ican country. Furthermore, a large percentage (32 percent,
according to Kena et al., 2015) live in poverty, and their
parental level of education could range from 52 percent who
have a high school education or below, to 10 percent who
have a Bachelor’s degree (Goldenberg, Reese, & Rezaei,
2011). Similarly, the 21 percent of English learners who are
not Spanish-speaking have many different nationalities, and
there are large differences in socioeconomic status, parental
level of education, and level of English language proficiency
among them.

Although not all English learners are at-risk for academic
failure, according to the National Assessment of Educational
Progress, English learners appear to score significantly lower
in mathematics and reading compared to non-English learn-
ers. For example, the most recent data indicate that English
learners scored 38 points lower than non-English learners
on the fourth-grade reading assessment, and 45 points lower
on the eighth-grade reading assessment. The average scaled
score in reading in 2013 was 221 in fourth grade, and 266
in eighth grade. Similarly, English learners scored 25 points
lower than non-English learners on the fourth-grade mathe-
matics assessment, and 41 points lower on the eighth-grade
mathematics assessment. The average scaled score in math-
ematics in 2013 was 242 in fourth grade, and 285 in eighth
grade (Kena et al., 2015).

The academic struggles of English learners have several
different causes that might be difficult to tease out, such as
low socioeconomic status, low English language proficiency,
low vocabulary difficulties in decoding (Baker, Richards-
Tutor, Gersten, Baker, & Smith, 2017), and low understand-
ing of procedural mathematics (e.g., understanding addition
and subtraction; Orosco, Swanson, O’Connor, & Lussier,
2011). Other potential reasons for poor academic perfor-
mance can be attributed to poor quality instruction on key
elements such as vocabulary (Baker et al., 2017; Tong, Lara-
Alecio, Irby, Mathes, & Kwok, 2008), and lack of access
to research-based materials in the native language if pro-
grams provide native language instruction (Baker, Basaraba,
& Polanco, 2016; Vaughn et al., 2006).

For example, Baker et al. (2016) found that vocabulary
instruction was the least taught reading component in Span-
ish or in English in bilingual classrooms, and that students in
classrooms that provided better vocabulary instruction also
made larger gains on vocabulary measures than students in
classrooms with low vocabulary instruction. Regarding the
quality of instruction, Tong et al. (2008) conducted an exper-
iment to examine whether enhancing a transitional bilingual
program (where students learn to read in their native lan-
guage first before transitioning to English-only instruction)
improved reading outcomes for ELs. Their findings indicated
that ELs in the enhanced transitional program outperformed
ELs in the typical transitional bilingual program on almost
all the measures in Spanish and in English (effect size [£S]
ranged from 0.12 to 0.71).

Thus, addressing the needs of this struggling population
of students using evidence-based interventions should be a
priority (Every Student Succeeds Act [ESSA], 2015). Ac-
cording to Gersten et al. (2005), evidence-based interven-
tions refer to practices that have been tested experimentally
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in at least two studies where participants have been randomly
assigned to a treatment or control group, and a weighted ef-
fect size that is significantly different from zero has been
calculated. Although this rigorous testing of interventions is
desirable, a review by Richards-Tutor, D. L. Baker, Gersten,
S. K. Baker, and Smith (2015) indicated that few interven-
tions targeting English learners at-risk or with learning dis-
abilities have been tested using these rigorous experimental
designs. In fact, the researchers found only 12 studies from
2000 to 2012 that followed Gersten et al.’s (2005) definition
of evidence-based practices. Out of these 12 studies, only
two were conducted in Spanish, 8 of the 12 were conducted
in kindergarten and first grade, only one addressed the needs
of upper grade English learners at-risk, only one specifically
included English learners with reading disabilities, and all of
them focused solely on reading interventions.

Given the dearth of RCTs that include English learners
who are struggling academically, the need for examples in
the research that provide a detailed description of methods,
participants, and interventions for English learners, and the
need for a more in-depth examination of individual response
to intervention of a heterogeneous English learner popula-
tion, we decided to search for other studies that used an ex-
perimental design such as single-subject experiments. Thus,
the purpose of this article is to review published SSD stud-
ies that examined the effects of interventions for English
learners at-risk or with a disability from 2000 to 2015. Our
additional criteria to include studies are specified in detail in
the "Methods" section.

TYPES OF SINGLE-SUBJECT RESEARCH
AND QUALITY INDICATORS

In general, single-subject research uses three different
types of designs with some variations: baseline-treatment,
multiple-baseline, and alternating treatments (Springer,
2010). Baseline-treatment design or reversal design (e.g.,
ABAB; Cook & Cook, 2016) involves two different stages:
baseline (usually denoted by the letter A), where the re-
searcher obtains a sense of student performance in typical
conditions; and intervention, where the researcher introduces
the independent variable of study (usually denoted by the
letter B). After the intervention, student performance is mea-
sured and compared to the performance in typical conditions.
Sometimes, to determine if the effects of the intervention
were maintained, the intervention is withdrawn (A;) to ex-
amine whether improved outcomes of the intervention during
the first intervention phase (i.e., B;) were not a coincidence.
After collecting multiple data points during the second base-
line, the researcher introduces the intervention again (B;).
If the behavior changes during this second intervention are
similar to the behavior changes during the first intervention,
then it can be reasonably concluded that changes in behavior
were caused by the intervention.

Multiple-baseline designs involve the repeated measure
of student performance at baseline before the intervention
is introduced to other students at different points in time. A
variation of multiple-baseline designs is multiple-probe de-
signs (Gast, Lloyd, & Ledford, 2014). The main difference
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between a multiple-probe design and the multiple-baseline
design is that a multiple-probe design measures student be-
haviors less frequently than a multiple-baseline design. Ac-
cording to Horner and Baer (1978), if there is a reason to
believe that baseline measures will remain steady, then a
multiple-probe design might be more appropriate than using
a multiple-baseline design.

The last type of SSD study is alternating-treatments de-
sign. Unlike switching from baseline to intervention with
at least 3 data points in each phase, as in baseline designs,
alternating-treatments design allows for more than one treat-
ment (i.e., intervention) to be tested and compared to another
intervention from the start (Springer, 2010). An advantage of
using alternating-treatments design is the ability to quickly
compare different interventions, allowing the researcher
to make appropriate instructional decisions immediately
(Neuman, 2011). A disadvantage of this design, however,
is that it is not possible to create a trend line for each dif-
ferent condition because they are all occurring very close to
each other.

Horner et al. (2005) proposed a set of quality indicators
for SSD studies that helps researchers and practitioners de-
termine whether single-subject research methods have been
applied adequately within a study. These quality indicators
included specific criteria for participant descriptions; depen-
dent and independent variable standards; inclusion and de-
scription of baseline phase; and discussion of internal, exter-
nal, and social validity. Although the scope of this study is not
to review the included studies to determine evidence-based
practices, we did use these quality indicators as a guide for
the inclusion criteria in this literature review.

ANALYZING RESULTS FROM SSD STUDIES

Until recently, statistical analyses of SSD studies relied on
graphical interpretation to determine effects of the interven-
tion (Kazdin, 2010). However, more recently, two methods
have been developed to statistically calculate between-case
(i.e., the variability between participants in the study) and
within-case (i.e., the variation of one participant over time)
effect sizes. For example, if a study included multiple English
learners and the researchers wanted to know the variation be-
tween English learners across the different phases, then a
between-case effect size would be calculated. However, if
the study wanted to obtain an idea of how the intervention
worked for one English learner, then a within-case effect size
would be calculated.

A major issue with SSD studies involves external valid-
ity, or the extent to which results can be generalized to a
larger population (Springer, 2010). Given that participants of
SSD studies are not randomly selected from the population
they represent, it is hard to draw conclusions on the extent to
which effects would hold for the larger population. Neuman
(2011) has argued that generalizability should not be the cen-
tral focus of SSD studies, given that the goal is to examine
the effects of a treatment for an individual or a group of in-
dividuals. However, Springer (2010) has suggested that SSD
studies can strengthen their external validity by researchers
choosing materials for the intervention and assessments

carefully, and by providing researchers and practitioners with
detailed descriptions of all materials and procedures used
during the intervention. Thus, the purpose of this manuscript
is to review published SSD studies since 2000 that have in-
cluded English learners at-risk or with a learning disability to
further our knowledge base on effective interventions, and/or
features of an intervention, that might improve outcomes for
struggling English learners.

METHOD
Criteria for Selecting Studies

We used the following criteria to review SSD studies: (a) the
majority of participants were English learners identified as
at-risk or with a learning disability (using either standardized
tests or valid screening measures); (b) clear and replicable
definitions of the dependent and independent variables were
provided, including fidelity of implementation; and (c) some
type of internal, external and social validity information was
provided. These criteria are closely aligned to the Horner
et al. (2005) quality indicators, which have been universally
accepted.

The study team searched for studies in PsycInfo and ERIC
following key words in peer-reviewed journals: English
learners, language minority students, second language
learners, intervention, response to intervention, at-risk,
learning disabilities, reading, reading difficulty, writing,
writing difficulty, math, math difficulty, behavior, behavior
difficulties. We then specifically searched for studies in
the following journals: International Journal of Learning
Disabilities, Journal of Educational Psychology, Journal
of Learning Disability, Learning Disabilities Research and
Practice, Learning Disabilities Quarterly, Reading Research
Quarterly, Remedial and Special Education, Scientific
Studies of Reading, Journal of Special Education, Excep-
tional Children, Journal of Literacy Research, and Topics
in Language Disorders. We identified 12 potential studies.
We then read the abstracts and only selected for further
analysis those studies that indicated that they used an SSD
and included struggling English learners as participants (i.e.,
students who were receiving a Tier 2 or Tier 3 intervention).
Next, we carefully reviewed the method section of the 12
articles to ensure that the studies met our other criteria listed
above. Ten studies out of the 12 met our inclusion criteria.

We then summarized the information from each of the 10
studies by two broad features: (a) features of the research
studies such as research design, grade level, participant char-
acteristics, and setting; and (b) features of the intervention
such as group size, duration, personnel delivering the inter-
vention, content, and intervention methods. Table 1 presents
the features of the research studies, and Table 2 presents the
features of the interventions used in these studies. Two raters
independently summarized the information from each of the
studies using these categories and subcategories. Agreement
between raters was 90 percent or above for each of the fea-
tures. Disagreements were resolved through discussions by
the two raters.
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Features of the Single Subject Design Studies

Grade English Learner EL Primary
Authors Design Level Sample Size Language Risk Determination
Gyovai et al. Multiple baseline K-1 Eleven ELs from Four languages, At-risk or some risk on DIBELS; Below
(2009) K and one EL majority Somali average grade level performance on
from first 10 Woodcock Johnson-I1T
Somali, 1
Vietnamese, 1
Hispanic
Orosco (2014a) Multiple baseline 3 Six ELs Latino Spanish At-risk in Math on District Math
Assessment; Below grade level of District
Reading Assessment; Scored lower than
25th percentile on Bateria 111
Woodcock-Munoz; Teacher referral
Orosco (2014b) Multiple baseline 3 Six ELs Latino Spanish At-risk in Math on District Math
Assessment; Below grade level of District
Reading Assessment; Scored lower than
25th percentile on Bateria III
Woodcock-Munoz; Teacher referral
Orosco (2013) Multiple baseline 2 Six ELs. Latino Spanish At-risk in Math on District Math
Assessment; Below grade level of District
Reading Assessment; Scored lower than
25th percentile on Bateria II1
Woodcock-Munoz; Teacher referral
Orosco et al. Multiple baseline 2 Six ELs Latino Spanish At-risk in Math on District Math
(2011) Assessment; Below grade level on District
Reading Assessment; Below basic on
Woodcock-Johnson NU Test of
Achievement I1I; Teacher referral
Preciado, Horner, Multiple baseline 2,3,4 Two from second, Spanish At-risk behaviors during reading based on
and Baker one from third, FBAs; Demonstrated Escape-Maintain
(2008) one from fourth behaviors based on Functional Analyses
Latino (FAs); Teacher referral
Rahn et al. (2015) Multiple baseline K, 1 One from K, one Hmong and At-risk for Reading based on Minneapolis
from first, one Somali Kindergarten Assessment; Teacher
Chinese and referral
Somali
Ross and Begeny Alternating treatments 2 Five Spanish At-risk or some risk on DIBELS DORF;
(2011) Teacher referral
Santoro et al. Multiple baseline 2 Four Three languages Teacher referral; Terra Nova Test of
(2006) Cognitive Skills
Viel-Ruma et al. Multiple baseline Ninth to Six, three ELs, Spanish School Determination
(2010) eleventh Hispanic

Statistical Analysis

To calculate the between-subject effect sizes, we used an
SPSS macro developed by Marso and Shadish (2015). This
macro calculates an estimate of an effect size (i.e., Hedges g)
for SSD studies that include at least three participants, and
a baseline or multiple-baseline design (Hedges, Pustejovsky,
& Shadish, 2012, 2013). Effect sizes for alternate-treatments
design cannot be calculated using this estimator, because in
alternate-treatments designs, students tend to receive differ-
ent interventions on the same day, or between very short pe-
riods of time. Therefore, a trend for each of the interventions
cannot be calculated. However, the benefit of using Marso
and Shadish’s estimator over others for baseline or multiple-
baseline designs is because of the way it addresses issues

related to observations being dependent upon one another
as well as accessibility to the software (Shadish, Hedges,
Horner, & Odom, 2015).

The main statistical considerations to account for when
computing between-effect sizes are trend, dependency of ob-
servations, and nonnormality of residuals (Shadish et al.,
2015). Like the other available effect-size estimators, Marso
and Shadish’s estimator accounts for dependency of observa-
tions. However, unlike other estimators, Marso and Shadish’s
makes no assumption about trend. To attenuate concerns of
trend, the recommended detrending option was applied to
each study and compared to the original effect sizes (Marso
& Shadish, 2015). None of the effect sizes were considerably
different after detrending, which confirmed the use of Marso
and Shadish’s estimator. Finally, all the currently available
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TABLE 2

Single Subject Intervention Features

Intervention
Authors Group Size Intervention Duration Interventionist Program Intervention Content
Gyovai et al. 4 15, 11, or 7 weeks; Researchers Early Reading Letter naming, letter sounds, letter

(2009)

Orosco (2014a)

Orosco (2014b)

Orosco (2013)

Orosco et al.
(2011)

Preciado, Horner,
and Baker
(2008)

Rahn, et al.
(2015)

Ross and Begeny
(2011)

Santoro et al.
(2006)

Viel-Ruma et al.
(2010)

1-on-1 instruction

1-on-1 instruction

1-on-1 instruction

1-on-1 instruction

1-on-1 instruction

1-on-1 instruction

1-on-1 instruction
and small group

1-on-1 instruction

2-4 days per week;
20 min per day;
(560-1,200 min)

5 weeks; 17 sessions
(2025 min per
session)

5 weeks; 17 sessions
(20-25 min per
session)

5 weeks; 17 sessions
(20-25 min per
session)

5 weeks; 17 sessions
(20-25 min per
session)

14 weeks; 1 hr of
instruction
conducted 4 days a
week

17 weeks; 10—15 min
per session one
time a day for 4
days a week

8 weeks; 13 min per
session, 180 min

7,8, 11, or 14 weeks;
4 days per week; 30
min each session

5 weeks; 30-45 min
sessions

One teacher
One researcher

One teacher
One researcher

One teacher
One researcher

One teacher
One researcher

Six graduate students

Six graduate students

Research Assistants

One teacher and two
graduate students in
special education

Three special
education teachers

Intervention

Estrategia
Dinamica de
Matematicas
(EDM)

Dynamic Strategic
Math (DSM)

Estrategia
Dinamica de
Matematicas
(EDM)

Dynamic Strategic
Math (DSM)

Reading Mastery
and a language-
matched
instructional
priming (LMIP)
Program

Incremental
Rehearsal

NA

Read Well

Expressive
Writing I

writing, initial sound isolation, and
picture matching.

The teacher systematically modifying
word problem vocabulary via a
four-level linguistic modification
procedure to match the students’
level of vocabulary, and then
providing strategy instruction with
probes that assessed students’
ability to solve problems.

Systematically modifying the
vocabulary (via a four-level
linguistic modification procedure)
to the individual student’s
understanding level of the word
problems and then providing
strategy instruction with probes
that assessed students’ ability to
solve problems.

The teacher systematically modifying
word problem vocabulary via a
four-level linguistic modification
procedure to match the students’
level of vocabulary, and then
providing strategy instruction with
probes that assessed students’
ability to solve problems.

Systematically modifying the
vocabulary (via a four-level
linguistic modification procedure)
to the individual student’s
understanding level of the word
problems and then providing
strategy instruction with probes
that assessed students’ ability to
solve problems.

Teaching decoding skills,
reviewing/previewing the content
and vocabulary in the story that
would be read in class the next day,
reviewing instructions for
completing the next day’s indep-
endent task, and teaching more
socially acceptable social skills.

Letter sound expression and fluency

Listening passage preview, repeated
reading, retell, phase drill error
correction

Phonological awareness, phonics,
fluency, vocabulary, and
comprehension

Direct Instruction program including
mechanics, sentence writing,
paragraph writing, editing




TABLE 3
Effect Sizes for 16 Dependent Variables
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95 Percent CI

Dependent Variable by Study n g S8 Lower Bound Upper Bound
Gyovai et al. (2009)
Phonological awareness 12 1.028* .047 .606 1.453
Phonemic segmentation 12 .808* .055 348 1.268
Orosco (2014a)
Word problem solving 6 2.698* 231 1.756 2.640
Orosco (2014b)
Word problem solving 6 2.672* 247 1.698 3.646
Orosco (2013)
Word problem solving 6 2.062* 217 1.149 2.975
Orosco et al. (2011)
Word problem solving 6 1.982* 208 1.088 2.876
Preciado, Horner, and Baker (2008)
Percent intervals with total problem behavior 4 1.479* 185 .636 2.322
Percent completed tasks 4 1.790* 107 1.149 2431
Percent correct tasks 4 1.373* .082 812 1.934
Santoro et al. (2006)
Oral reading fluency 4 440 107 —.201 1.081
Phonemic segmentation 4 737 393 —.492 1.966
Letter naming fluency 4 —.060 .080 —.614 494
Letter sound fluency 4 1.154 482 —.207 2.515
Nonsense word fluency 4 485 205 —.402 1.372
Viel-Ruma et al. (2010)
Percent correct word sequence
Native English speakers 3 1.721% 173 906 2.536
English learners 3 931* 188 .081 1.781
Number of words written
Native English speakers 3 871* 11 218 1.524
English leaners 3 .682 143 —.059 1.423

Note. g, Hedges g; S%'2, variance of Hedges g.
*p < .05.

effect-size estimators assume normally distributed residuals.
However, current literature suggests that the between-effect
size estimators may be robust to nonnormal residuals due to
the nature of the count data commonly used in single-subject
research (Shadish et al., 2015). We also conducted a signif-
icance test for each of the effect sizes calculated (Shadish,
Hedges, & Pustejovsky, 2014), and 95 percent confidence
intervals were created with z-scores to determine if the in-
terval with the effect sizes included zero. If the interval did
not include zero, the effect size was significant at the p < .05
level. Results of the significance test, and the percentage of
variance explained is included in Table 3.

RESULTS

Ten studies met our criteria for inclusion in this review. We
summarize results based on study characteristics (i.e., design,
participants, and setting) and on features of the intervention
(i.e., group size, intervention duration, intervention program,
and intervention content). We report effect sizes for each
outcome measured in the intervention for eight of the 10
studies. The reason to include effect sizes for only eight
studies was because one of the studies did not have three

participants (Rahn et al., 2015), and the other study used
an alternating-treatments design with three conditions (Ross
& Begeny, 2011). The three conditions (i.e., 1-on-1, small-
group, and no-treatment) were assigned to each student in a
predetermined random order that did not allow for estimation
of the between-subjects effects using Marso and Shadish’s
macro because each student received a different order of the
intervention at each time point. Consequently, there were not
enough consecutive data points to establish a trend for each
of the three different conditions. Data from these two studies
were inspected visually.

Study Characteristics

All 10 studies took place in different regions of the United
States. Nine of the 10 studies used a multiple-baseline design,
as indicated in Table 1, and one study used an alternating-
treatments design (Ross & Begeny, 2011). The sample sizes
of the single-subject studies varied from 2 to 11. Two of the
studies included kindergarten and first-grade students (Gy-
ovai, Cartledge, Kourea, Yurick, & Gibson, 2009; Rahn et al.,
2015); four included only second-grade students (Orosco,
2013; Orosco et al., 2011; Ross & Begeny, 2011; Santoro,
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Jitendra, Starosta, & Sacks, 2006); two included only third-
grade students (Orosco,2014a, 2014b); and one study in-
cluded second-, third-, and fourth-grade students (Preciado,
Horner, & Baker, 2008). Finally, one study included ninth-,
tenth-, and eleventh-grade students (Viel-Ruma, Houchins,
Jolivette, Fredrick, & Gama, 2010). Nine out of the 10 stud-
ies included only English learners as participants. Viel-Ruma
et al. included both students who were English learners and
native English speakers. Ross and Begeny (2011), Orosco
et al. (2011), Orosco (2013, 2014a, 2014b), and Preciado
et al. (2008) included English learners who spoke Spanish,
while student participants in the other three studies had a vari-
ety of ethnic backgrounds and spoke multiple first languages
(Gyovai et al., 2009; Rahn et al., 2015; Santoro et al., 2006).
In each of the 10 studies, English learner status was deter-
mined by school designation. Each of the studies included
English learners at-risk for reading disabilities/difficulties,
and only one of the studies included students with identi-
fied learning disabilities (Viel-Ruma et al., 2010). In San-
toro et al.’s study, one student was identified with a learning
disability during the study. See Table 1 for details on the
procedures used to identify students.

Features of the Interventions
Group Size

Unlike the typical small-group interventions conducted in
RCT studies (see Richards-Tutor et al., 2015), the single-
subject studies used both individual interventions and small-
group interventions as indicated in Table 2. For example,
seven of the studies delivered the interventions to students in-
dividually (Orosco et al., 2011; Orosco, 2013, 2014a, 2014b;
Preciado et al., 2008; Rahn et al., 2015; Santoro et al., 2006),
and in the other four studies, interventions were delivered in
small group, or individually and in small group. In Ross and
Begeny’s (2011) study, students were provided with a mix of
individual and small-group intervention sessions. In Gyovai
et al.’s (2009) study, students were provided the intervention
in a small group of four, while the Viel-Ruma et al. (2010)
studies delivered the intervention in small groups of six.

Duration of the Interventions

The duration of the interventions varied across studies. For
example, in Ross and Begeny’s (2011) study, all participants
received 180 min of instruction for 8 weeks of intervention.
In the Santoro et al. (2006) and the Gyovai et al. (2009)
studies, intervention duration varied by participant. In
Gyovai’s study, students received 560—1,200 min of instruc-
tion that ranged from 7 weeks to 15 weeks. Similarly, in San-
toro et al.’s (2006) study, students received between 840 and
1,680 min of instruction in 30-min sessions, 4 days a week,
for 7-14 weeks. In the Orosco studies, students received
instruction over the course of 5 weeks in seventeen 20-25
min sessions. Rahn et al.’s (2015) study also lasted 17 weeks.
However, students were provided the intervention 4 days a
week for 1015 min a day. Likewise, Preciado et al. (2008)

implemented their intervention 4 days a week in 1-hr
sessions for 14 weeks. Finally, Viel-Ruma et al.’s (2010)
study delivered their small group intervention over the
course of 5 weeks, for 30—45 min sessions per day.

Methods of Intervention Delivery

Systematic, explicit instruction such as modeling, scaffold-
ing, and corrective feedback was a common feature of the
interventions across all studies. The four Orosco studies were
the only ones that included vocabulary instruction to meet
the needs of English learners, and two of the studies (i.e.,
Orosco, 2013, 2014a) used the strategies from Dynamic
Strategic Math in the students’ native language, Spanish.

Personnel Delivering the Interventions

In all cases, personnel were trained on how to deliver the in-
tervention, and in addition, they were observed and provided
with feedback. Interventions were delivered by teachers, re-
searchers, and graduate students across all the studies. In
two of the studies, special education teachers delivered the
intervention (Santoro et al., 2006; Viel-Ruma et al., 2010),
whereas in the four studies by Orosco, a teacher and a re-
searcher delivered the interventions. In the final four studies,
research assistants, undergraduates or graduate students de-
livered the interventions (Gyovai et al., 2009; Preciado et al.,
2008; Rahn et al., 2015; Ross & Begeny, 2011).

Fidelity of Implementation

All 10 studies reported adequate levels of fidelity. Interven-
tionists in each study received training before the intervention
began, and often coaching was provided if specific elements
of the intervention were not implemented as intended. In
addition, personnel were trained on measuring fidelity of im-
plementation through the continuous direct measurement of
the independent variable as suggested by Horner et al. (2005).

Content of the Interventions

Two of the single case studies reported here (Preciado et al.,
2008; Santoro et al., 2006) used a multicomponent inter-
vention that included various components of reading such
as decoding, fluency, vocabulary, and comprehension. How-
ever, two other studies (Gyovai et al., 2009; Ross & Begeny,
2011) focused on just two components of reading: phono-
logical awareness and alphabetic knowledge in kindergarten
(Gyovai et al., 2009), and fluency and vocabulary in second
grade (Ross & Begeny, 2011). Two of the studies used pre-
viously existing intervention curricula such as Read Well!
(Santoro et al., 2006), and Early Reading Intervention’
(Gyovai et al., 2009). Rahn et al. (2015) implemented the In-
cremental Rehearsal intervention that focused on letter sound
expression and fluency. The Orosco et al. (2011) and Orosco
(2013,2014a,2014b) studies all focused on teaching students



dynamic mathematics strategies for modifying word prob-
lems that also included vocabulary explanations and modifi-
cations. The 2011 and 2014b studies delivered the interven-
tion in English (i.e., Dynamic Strategic Mathematics, DSM),
and the 2013 and 2014a studies delivered the intervention in
Spanish (i.e., Estrategia Dinamica de Matematicas, EDM).
Finally, Viel-Ruma et al. (2010) used an existing direct in-
struction intervention, Expressive Writing, which included
mechanics, as well as sentence and paragraph writing and
editing.

Literacy

Two of the single-subject studies measured phonological
awareness (Gyovai et al., 2009; Santoro et al., 2006).
Gyovai et al. included students in kindergarten and first grade,
and Santoro et al. included students in second grade. Both
studies used DIBELS measures (i.e., Dynamic Indicators of
Basic Early Literacy Skills; Good & Kaminski, 2002). In both
studies, all students made growth after receiving the inter-
vention in phonemic awareness, as measured by the DIBELS
Phonemic Segmentation Fluency subtest. However, only two
of four students in Santoro et al.’s study made growth in
decoding after receiving the intervention, as measured by
the DIBELS Nonsense Word Fluency subtest. Moreover, in
Santoro et al.’s (2006) study, only three out of four students
made growth in oral reading fluency after the intervention, as
measured by the DIBELS Oral Reading Fluency subtest. As
indicated in Table 3, effect sizes for early reading variables
were not significant. In Ross and Begeny’s (2011) study, four
of the five second grade students made growth after receiv-
ing the individual intervention, and two of the five students
made growth after receiving the small-group intervention.
We could not calculate effect sizes, however, because of the
type of design used in this study.

Viel-Ruma et al.’s (2010) study focused on writing for
secondary students. In this study, both English learners and
native English speakers made growth on the two measures
of writing used: percent correct word sequences and number
of words written. The effect sizes ranged from 0.62 to 1.72.
Effect sizes for native English speakers were higher, and the
effect size for the number of words written was not significant
for English learners, but it was significant for native English
speakers.

Mathematics

The four mathematics studies measured word problem solv-
ing. In the four studies, all students made overall growth with
significant effect sizes, as indicated in Table 3.

Behavior

One study focused on behavior gains of students (Preciado
et al, 2008). Overall, all students made growth on the three
behavior outcomes: percent intervals with total problem
behavior, percent completed tasks, and percent correct
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tasks. Effect sizes were all significant and ranged from
1.37 to 1.79.

DISCUSSION

This article reviewed published single-subject research stud-
ies since 2000 designed to improve the academic perfor-
mance of English learners at-risk or with a learning disabil-
ity. Our thorough search only yielded 10 SSD studies that
met our criteria aligned with Horner et al. (2005) quality
standards for SSD studies, and only one was conducted with
English learners who had been diagnosed with learning dis-
abilities. This was somewhat surprising, particularly given
the fact that SSD appears to be a valid and feasible approach
to experimentally examine more closely the needs of a small
group of students (Cook & Cook, 2016; Horner et al., 2005).
For example, a school district may only have a small percent-
age of students who are English learners, but these students
may have very particular needs. In another case, a school
district might have a large number of English learners, but
they all might have very different backgrounds and native
languages, which might make it difficult to test the effects
of interventions for such a heterogeneous population using
RCTs.

Out of the 10 studies we found, we were only able to
calculate effect sizes for eight, using Marso and Shadish
(2015) tools. Based on our independent calculations, eight
studies out of the 10 reviewed indicated that the intervention
had significantly changed outcomes for students, with large
effect sizes (i.e., above 0.75). Studies with the largest effect
sizes were the studies by Orosco (i.e., Orosco, 2013, 2014a,
2014b; Orosco et al., 2011) in second and third grades, the
study by Preciado et al. (2008) in second to fourth grade, the
study by Viel-Ruma et al. (2010) in ninth to eleventh grade,
and the study by Gyovai et al. (2009) in kindergarten and first
grade.

Although all the studies reviewed used a multiple-baseline
design, they all varied in terms of the type of intervention that
was provided, the duration, and the group configuration, with
the exception of the four Orosco studies (i.e.,Orosco, 2013,
2014a, 2014b; Orosco et al., 2011). Only these four studies
used the same type of strategies to teach word problem solv-
ing, and all participants in the four studies attended the same
elementary school. In two of the studies, participants were
in second grade, and in the other two, participants were in
third grade. However, the intervention in each grade was con-
ducted in either Spanish or English, with a different group of
six Latino students. In all of the other six studies, none of the
interventions were used twice, and all students varied in terms
ofage, grade, and school they attended. Nonetheless, all these
studies suggest that SSD studies can potentially be a viable
approach to identify effective practices for English learners
at-risk or with learning disabilities, as suggested by Horner
et al. (2005) and Cook and Cook (2016). We recommend that
future research consider this approach, particularly given the
heterogeneity of our English-learner population who may be
at-risk or may have learning disabilities.

Only one of the SSD studies we found specifically ex-
amined interventions for students with identified learning
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disabilities who were also English learners. This was some-
what surprising, given that SSD studies seem to be a good fit
for studying effective interventions for this population of stu-
dents. However, most of the intervention research we located
focused on students in the early elementary grades, before
students are identified for learning disabilities. Often teach-
ers are reluctant to refer English learners to receive special
education services before they have had the opportunity to
develop their English language proficiency. Thus, research
has indicated that English learners tend to be underidentified
in the early grades for learning disabilities, but overidentified
in the upper elementary grades and beyond (Artiles, Rueda,
Salazar, & Higareda, 2005; Samson & Lesaux, 2009). Al-
though we do not want to overidentify students, underiden-
tification can potentially lead to a reduction in services at an
earlier age. Also, the underidentification of English learners
in the earlier grades can lead to a lack of experimental re-
search that examines effective interventions for this specific
population in earlier grades, when it might be easier to pro-
vide them with the supports they need to succeed in school.

It is very difficult to provide specific recommendations
about best practices for English learners at-risk or with learn-
ing disabilities from this review of the literature, because not
only did we find a small number of SSD studies, but there
was also quite a bit of variability across the studies (i.e., with
the exception of the four mathematics studies), in terms of
their purpose, type of intervention provided, and participant
characteristics. For this reason, we were unable to conduct a
meta-analysis, as suggested by Shadish et al. (2015) where
we could calculate an effect size for all combined interven-
tions that were similar in scope and that targeted a similar
population of students. This type of analysis would be de-
sirable because it would increase the external validity of an
intervention, or specific features of an intervention. In this
review, only the Orosco mathematics studies might have been
suitable to conduct a meta-analysis.

Next we compare the outcomes of this review to the out-
comes from the review conducted by Richards-Tutor et al.
(2015) of RCTs that included English learners at-risk or with
a disability. Similar to our findings, Richards-Tutor et al.
(2015) found only 12 published studies between 2000 and
2012 that targeted the English learner student population,
and as with this review, only the four mathematics studies
by Orosco (i.e., Orosco, 2013, 2014a, 2014b; Orosco et al.,
2011) focused on examining the effects of a language or vo-
cabulary intervention as a core component of the supports
that English learners at-risk or with a learning disability need.
Richards-Tutor et al. (2015) found that the only variables that
appeared to be common across studies were small group size
and direct, explicit instructional methods. Moderator vari-
ables such as minutes of intervention, number of students in
the group, and personnel delivering the intervention were not
significant predictors of English learner performance. In this
study, with the exception of the four mathematics studies, it
was difficult to discern the specific characteristics that would
significantly improve outcomes for English learners, given
that the studies were so different in scope and focus. How-
ever, all studies did use small group instruction and explicit,
direct instructional methods, just like the studies reviewed
by Richards-Tutor et al. (2015). The Orosco studies all used

the same Dynamic Strategic Math intervention that included
a strong emphasis on vocabulary with different scaffold-
ing procedures that included (a) preteaching of mathemat-
ics concepts, (b) comprehensive strategy instruction to solve
word problems, and (¢) a collaborative approach to check for
understanding.

The small number of studies in both reviews suggests
the need to conduct more rigorous studies where the design
of the interventions includes specific instructional strategies
known to be effective for English learners. Examples of these
strategies include teaching academic vocabulary breadth and
depth throughout the intervention, providing students with
many opportunities to develop their oral and written lan-
guage through engaging conversations, activities to develop
morphological awareness, explanations of the grammatical
and syntactic structures of word problems, and videos and il-
lustrations (S. K. Baker et al., 2014; Lesaux, Kieffer, Kelley,
& Harris, 2014; Mayer, 2009).

Thus, more research studies ought to be conducted to
address the needs of this very heterogeneous population of
students that is growing worldwide. Single-subject research
is a cost-effective experimental approach that can potentially
provide important insights into what works for English learn-
ers at-risk or with learning disabilities. The studies reviewed
here indicate that, with one exception, the strategies pro-
vided to students were effective and significantly increased
their literacy, mathematics, and behavior outcomes. Thus,
single-subject research can be a way to further examine dis-
tinctive independent variables that might affect outcomes
of interventions for English learners, such as varying lan-
guage proficiency levels, language of instruction, engaging
academic conversations, and including robust vocabulary in-
struction in all academic areas (i.e., reading, writing, mathe-
matics, science, and social studies). Moreover, the possibility
of combining SSD studies to conduct a meta-analysis and
thus increase the external validity of interventions for ELs
at-risk of or with a learning disability would be highly desir-
able. The recent focus of expert methodologists in the field
on making the SSD approach more available to researchers
and practitioners is a first step in better understanding and
using SSDs to address the needs of an increasingly diverse
population of students.
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