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Appendix

Appendix A1  Extent of evidence

Reading achievement Mathematics achievement English language development

Intervention name
Number of 

studies

Sample size 
(schools/
students)

Extent of 
evidence

Number of 
studies

Sample size 
(schools/
students)

Extent of 
evidence

Number of 
studies

Sample size 
(schools/
students)

Extent of 
evidence

Arthur 0 na na 0 na na 1 6/102 Small

Bilingual Cooperative 
Integrated Reading 
and Composition

1 7/85 Small 0 na na 1 7/85 Small

Enhanced Proactive Reading 2 8/131 Small 0 na na 2 8/131 Small

Fast ForWord Language 2 Over 7/2491 Small 0 na na 2 Over 7/2491 Small

Instructional Conversations 
and Literature Logs

2 11/116 Small 0 na na 2 11/116 Small

Peer Tutoring and 
Response Groups

3 5/106 Small 0 na na 3 5/106 Small

Peer-Assisted Learning 
Strategies

1 nr/119 Small 0 na na 0 na na

Reading Mastery 1 9/17 Small 0 na na 0 na na

Read Naturally 1 5/60 Small 0 na na 0 na na

Read Well 1 5/33 Small 0 na na 1 5/33 na

Success for All 1 8/324 Small 0 na na 1 8/324 na

Vocabulary Improvement 
Program

1 2/142 Small 0 na na 1 2/142 Small

nr = not reported
na = not applicable

Note: A rating of “medium to large” requires at least two studies and two schools across studies in one domain and a total sample size across studies of at least 350 students or 14 classrooms. 
Otherwise, the rating is “small.”

1. The number of schools in one study was not reported.
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Appendix A2  Sample characteristics by program

Program name Targeted students (grade levels/ages) Students in studies reviewed (grade levels)

Arthur Ages 4–8 K

Bilingual Cooperative Integrated Reading and Composition Grades 2–5 2–3

Enhanced Proactive Reading Grade 1 1

Fast ForWord Language Grades K–12 K–6

Instructional Conversations and Literature Logs nr 2–5

Peer Tutoring and Response Groups nr 1–6

Peer-Assisted Learning Strategies Grades K–12 3–6

Reading Mastery Grades K–6 K–4

Read Naturally Grades 1–8 2–5

Read Well K–1 2–5

Success for All Pre-K–Grade 8 K–1

Vocabulary Improvement Program Grades 4–6 5

nr = not reported
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Appendix A3  Summary of statistically significant1 or substantively important2 positive findings3

Reading achievement4 English language development4

Statistically significant 
positive findings

Reading achievement 
across outcomes

Statistically significant 
positive findings

English language development 
across outcomes

Arthur

Uchikoshi, 2005 (randomized controlled trial) na na ns ns,
Substantively important

Bilingual Cooperative Integrated Reading and Composition

Calderón, Hertz-Lazarowitz, & Slavin, 
1998 (quasi-experimental design)

ns ns,
Substantively important

ns ns,
Substantively important

Enhanced Proactive Reading

Vaughn, Cirino, et al., 2006 (randomized controlled trial) ns ns,
Substantively important

ns ns,
nsi

Vaughn, Mathes, et al., 2006 (randomized controlled 
trial with failed random assignment)

Word attack; 
Passage comprehension

Statistically significant, 
Substantively important

ns ns,
nsi

Fast ForWord Language

Scientific Learning Corporation, 2004 
(randomized controlled trial)

na na Test of Auditory Comprehension 
of Language-Revised

Statistically significant, 
Substantively important

Troia, 2004 (quasi-experimental design) ns ns,
nsi

na na

Instructional Conversations and Literature Logs

Saunders, 1999 (quasi-experimental design) Performance assessment Statistically significant, 
Substantively important

ns ns,
Substantively important

Saunders & Goldenberg, 1999 
(randomized controlled trial with a confound)

Factual comprehension; 
Interpretive comprehension

Statistically significant, 
Substantively important

na na

(continued)
na = not studied
ns = not statistically significant
nsi = not substantively important

1. According to WWC criteria, if a program finds a statistically significant effect, there is less than a 5% chance that this difference is due to chance. The level of statistical significance was calculated by the WWC and, where necessary, 
corrects for clustering within classrooms or schools, and for multiple comparisons. For an explanation about the clustering correction, see the WWC Tutorial on Mismatch. For the formulas the WWC used to calculate the statistical 
significance, see the Technical Details of WWC-Conducted Computations.

2. For rating purposes, the WWC considered the statistical significance of the findings and the magnitude of the effect, also called the effect size. An average effect size is the sum of all the effect sizes of the student outcomes in a study in 
a single domain divided by the number of those outcomes. The WWC considers an average effect size across all student outcomes in one study in a given domain to be substantively important if it is equal to or greater than 0.25.

3. In this topic review, no studies that met WWC evidence standards with or without reservations addressed mathematics achievement.
4. No studies showed statistically significant or substantively important negative findings in the domain. For a detailed description of the outcome measures, see Appendix A2 in the WWC intervention report at www.whatworks.ed.gov.
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Reading achievement4 English language development4

Statistically significant 
positive findings

Reading achievement 
across outcomes

Statistically significant 
positive findings

English language development 
across outcomes

Peer Tutoring and Response Groups

Jun-Aug, 1985 (randomized controlled trial) na na Language behavior – talking 
to peers; Language behavior – 
addressed from subject to peer

Statistically significant, 
Substantively important

Prater & Bermudez, 1983 (randomized controlled trial) na na Total idea units written ns,
Substantively important

Serrano, 1987 (randomized controlled trial) na na ns ns,
nsi

Peer-Assisted Learning Strategies

Sáenz, Fuchs, & Fuchs, 2005 (randomized controlled trial) ns ns,
Substantively important

na na

Read Naturally

Denton, Anthony, Parker, & Hasbrouck, 2004 
(quasi-experimental design)

ns ns,
nsi

na na

Read Well

Denton, Anthony, Parker, & Hasbrouck, 2004 
(randomized controlled trial with differential attrition)

ns ns,
Substantively important

na na

Reading Mastery

Gunn, Biglan, Smolkowski, & Ari, 2000 
(randomized controlled trial)

ns ns,
Substantively important

na na

Success for All

Chambers et al., 2004 (quasi-experimental design) ns ns,
Substantively important

na na

Vocabulary Improvement Program

Carlo et al., 2004 (randomized controlled 
trial with differential attrition)

ns ns,
Substantively important

Word mastery ns,
Substantively important

Appendix A3  Summary of statistically significant1 or substantively important2 positive findings3 (continued)

na = not applicable
ns = not statistically significant
nsi = not substantively important
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Seventy-three studies, which provided data on 32 English 

language learning interventions, were classified for the strength 

of their design. To be fully reviewed, a study had to be a random-

ized controlled trial or a quasi-experimental design with evidence 

of equating between treatment and comparison groups. Twenty 

studies could not be categorized by an intervention, and are not 

cited in the report.

Eligibility for review
Quasi-experiments eligible for review include those equating 

through matching or statistical adjustment, regression disconti-

nuity designs, and single case designs. Although single case 

designs were identified for the English language learning review, 

they were not included in intervention reports as we are currently 

developing evidence standards for regression discontinuity 

designs and single case designs.

The review considered the properties of measurement instru-

ments, the percentage of students, classrooms, or schools in the 

study sample that were not included in the reported results, and 

any sample characteristics or events that might serve as alterna-

tive explanations for the observed effect. For details please 

see the WWC Evidence Standards. Long-term outcomes were 

preferred over immediate outcomes for inclusion in our analysis 

of program effects.

The research evidence for programs and practices that have 

at least one study meeting WWC evidence standards with 

or without reservations is summarized in individual interven-

tion reports posted on the WWC website. See http://www.

whatworks.ed.gov. So far, 16 unique or independent studies of 

12 English language learning interventions have met evidence 

standards with or without reservations. The lack of evidence 

for the remaining programs and practices does not mean that 

those programs and practices are ineffective; some programs 

and practices have not yet been studied using a study design 

that permits the WWC to draw any conclusions about their 

effectiveness. And for some studies, not enough data were 

reported (such as descriptive statistics of the findings) to 

enable us to confirm statistical findings, so they were not fully 

reviewed.

Rating of effectiveness
Each English language learning program that had at least one 

study meeting WWC standards received a rating of effectiveness 

in at least one outcome domain; the rating of effectiveness aims 

to characterize the existing evidence base in a given domain. 

The intervention’s effect based on the research evidence can 

be rated as positive, potentially positive, mixed, no discernible 

effects, potentially negative, or negative.

The rating of effectiveness takes into account four factors: the 

quality of the research design, the statistical significance of the 

findings, the size of the difference between participants in the 

intervention and the comparison conditions, and the consistency 

in findings across studies (see the WWC Intervention Rating 

Scheme).

The level of statistical significance was reported by the study 

authors or, where necessary, calculated by the WWC to correct 

for clustering within classrooms or schools and for multiple com-

parisons. Because of these corrections, the level of statistical 

significance as calculated by the WWC may differ from the one 

originally reported by the study authors. For an explanation, see 

the WWC Tutorial on Mismatch. For the formulas that we used to 

calculate statistical significance, see Technical Details of WWC-

Conducted Computations. If the average effect size across all 

outcomes in one study in a single domain is at least 0.25, it is 

considered substantively important, contributing toward the rat-

ing of effectiveness. See the technical appendices of the English 

language learning intervention report for further details.

Extent of evidence
The WWC categorizes the extent of evidence in each domain as 

small or medium to large (see the  What Works Clearinghouse 

Extent of Evidence Categorization Scheme). The extent of 

evidence takes into account the number of studies and the 

Appendix A4
Methodology
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Appendix A4 
Methodology 

(continued)

1. The Extent of Evidence Categorization was developed to tell readers how much evidence was used to determine the intervention rating, focusing on the 
number and size of studies. Additional factors associated with a related concept, external validity—such as the students’ demographics and the types 
of settings in which studies took place—are not taken into account for the categorization.

total sample size across the studies that met WWC evidence 

standards with or without reservations.1

Improvement index
The WWC computed an improvement index for each individual 

finding. In addition, within each outcome domain, the WWC 

computes an average improvement index for each domain and 

each study as well as a domain average improvement index 

across studies of the same intervention (see the Technical

Details of WWC-Conducted Computations). The improvement 

index represents the difference between the percentile rank of 

the average student in the intervention condition and the percen-

tile rank of the average student in the comparison condition. The 

improvement index can take on values between –50 and +50, 

with positive numbers denoting results favorable to the interven-

tion group. Unlike the rating of effectiveness, the improvement 

index is based only on the size of the difference between the 

intervention and the comparison conditions.
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1. This program is sometimes known as Direct Instruction using the Reading Mastery texts or SRA Direct Instruction—Reading Mastery.
2. The study did not use a comparison group.
3. Lack of evidence for baseline equivalence: the study, which used a quasi-experimental design, did not establish that the comparison group was equiva-

lent to the intervention group at baseline.
4. Confound: there was only one school in one study condition and two in the other, so in the analysis it was difficult to separate the effects of the interven-

tion from the effects of the school.
5. The sample is not appropriate to this review: data were not disaggregated, so the WWC could not examine the results for the sample that is relevant to 

this review.
6. The study had only qualitative data.
7. The comparison group was inappropriate to the focus of the review: students in the intervention group were in ESL and bilingual classrooms, and 

students in the control group were not in classrooms designated for ESL or bilingual students.
8. The outcome measures are not relevant to this review.
9. The sample is not appropriate to this review.
10. Confound: there was only one teacher in each study condition, so the analysis could not separate the effects of the intervention from the effects of the teacher.
11. Incomparable groups: the intervention and comparison groups cannot be considered equivalent.
12. Confound: there was only one teacher in both study conditions, so the analysis could not separate the effects of the intervention from the effects of the teacher.
13. Complete data were not reported: the WWC could not compute effect sizes.
14. The effects of two interventions were studied: the WWC could not examine the results for the intervention that is relevant to this review.
15. Confound: the analysis could not separate the effects of the intervention from the effects of the school.
16. Incomparable groups: the language of instruction differed between groups.
17. Incomparable groups: there were differences in the amount of native language used.
18. For studies in which outcomes of the intervention appropriate to this review were examined, two had confounds, in which there was one school in one of 

the study conditions (Arizona) or one school in each study condition (Francis Scott Key), so the analysis could not separate the effects of the interven-
tion from the effects of the school. Complete data were not reported in one study (El Vista), so the WWC could not calculate effect sizes.
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19. For studies in which outcomes of the intervention appropriate to this review were examined, the samples are not appropriate to the review: data were 
not disaggregated, so the WWC could not examine the results of the sample that is relevant to this review.

20. Single-case design studies were identified but are not included in this review because the WWC does not yet have standards for reviewing single-case 
design studies.
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