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Purpose
As the world prepares to examine the results of random-
ized controlled trials (RCTs) to judge the safety and effec-
tiveness of COVID-19 vaccines, the education community 
should refocus on what research has shown to be effec-
tive literacy practices. The Institute of Education Sciences 
(IES) highest evidence level is “the independent evalua-
tion of a fully-developed education intervention with prior 
evidence of efficacy, when implemented by the end user 
under routine conditions” (IES, 2016, p. 5). The May, 
Sirinides, Gray, and Goldsworthy (2016) evaluation of the 
Reading Recovery® i3 scale-up provides this type of high-
quality evidence.

Both the amount of evidence and the size of the effects 
shown in the May et al. (2016) evaluation were impres-
sive. The final evaluation report combined data from four 
independent RCTs conducted in different schools across 
the 4-year scale-up. These studies included 3,444 matched 
pairs of low performing first-grade students from 1,122 
schools. The 12– to 20–week Reading Recovery interven-
tion produced effects that were 4.6 times larger than stud-
ies using similar outcome measures and 3.5 times the aver-
age effect of Title I interventions (May et al.; Schwartz, 
2016).

The current analysis extends their findings in two ways.  
First, we examined the intervention’s effects on the six 
subscales of An Observation Survey of Early Literacy 
Achievement (Clay, 2013). The May et al. (2016) analysis  
only reported gains on the Observation Survey Total 
Score and Iowa Test of Basic Skills (ITBS) Word Reading 
and Comprehension subscales. The Observation Survey 
subscales provide information on components of the read-
ing process that Reading Recovery teachers use to guide 
instructional decisions. These subscales have previously 
been reported in the What Works Clearinghouse (WWC) 
intervention report (2013) to assess their beginning read-
ing domains:

Alphabetics:	 Letter Identification, Word Test 
Reading Fluency: 	Text Reading Level

Reading Ability: 	� Concepts About Print, Hearing 
and Recording Sounds in Words, 
Writing Vocabulary 

Second, we conducted a subgroup analysis for those stu-
dents whose entry Observation Survey Total Scores pre-
dicted a severe reading difficulty at the end of first grade 
(D’Agostino, Rodgers, & Mauck, 2018). The May et 
al. (2016) report includes a subgroup analysis showing 
that English learners show as strong growth as the total 
sample. We conducted this subgroup analysis to address 
a persistent claim that the Reading Recovery inter-
vention is not effective for the most at-risk beginning 
readers (Chapman, Greaney, & Tunmer, 2015; Cook, 
Rodes, & Lipsitz, 2017; Reynolds & Wheldall, 2007; 
Schwartz, Hobsbaum, Briggs, & Scull, 2009). For exam-
ple, Reynolds and Wheldall claim that while Reading 
Recovery “works for many students, it has not demon-
strated that it works for the students who are most at-risk 
of failing to learn to read” (p. 213). Our analysis tested 
whether the intervention is effective for students predicted 
to be classified as reading disabled based on the screening 
scores (D’Agostino, Rodgers, & Mauck; National Center 
for Intensive Intervention (NCII; 2018). 

Methods
The May et al. (2016) data includes four large, inde-
pendent samples of students taught by different teachers 
from different schools during each of the 4 years of the 
scale-up. In total 3,444 pairs of first-grade students were 
matched on the fall Observation Survey Text Reading 
Level measure and then randomly assigned to the treat-
ment or control condition. Given this large sample size, 
almost any difference in scores between the treatment and 
control groups are likely to be statistically significant. 

Therefore, in our secondary analysis we present descriptive 
statistics and Hedges’ d effect size calculations consistent 
with WWC procedures (WWC, 2018, p. 13). “For the 
WWC, effect sizes of 0.25 standard deviations or larger 
are considered to be substantively important. Effect sizes 
at least this large are interpreted as a qualified positive 
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(or negative) effect, even though they may not reach sta-
tistical significance in a given study” (p. 14). Effect sizes 
greater than 0.80 are generally considered large.

The six Observation Survey subscales are described in 
Clay’s An Observation Survey of Early Literacy Achievement 
(2013). The appendices include U.S. norms for these mea-
sures at the beginning, middle, and end of first grade as 
well as reliability studies and correlation among the sub-
scales. (Also see International Data Evaluation Center 
[IDEC] publications for the latest versions.)

The Letter Identification (LI) subscale has a maximum 
score of 54. Children are asked to identify upper- and 
lowercase letters by providing either the letter name, its 
sound, or a word beginning with that letter. Two formats 
of the lowercase a and g are included in the task. 

The Word Test (WT) subscale has a maximum score of 
20. Children are asked to read one of three different lists 
of high-frequency words available for multiple administra-
tions of the task. 

The Concepts About Print (C.A.P.) subscale has a maxi-
mum score of 24. Children are asked to respond to 
probe questions during the reading of one of four books 
designed for this task.

The Hearing and Recording Sounds in Words (HRSW) 
subscale has a maximum score of 37. Children are asked 
to listen to and try to represent the sounds in one of five 
sentences designed for this task. One point is given for 
each sound represented by an appropriate letter.

The Writing Vocabulary (WV) subscale has no set maxi-
mum score. Children are asked to write all the words they 
know in 10 minutes. 

The Text Reading Level (TRL) subscale has a maximum 
score of 30. A score of 20 demonstrates an ability to read 
second-grade material with 90% accuracy with reasonable 
fluency. The analysis for the TRL measure is calculated 
for both raw scores and scale scores. The scale scores pro-
vide an interval measure that is more appropriate for cal-
culations of effect size (D’Agostino, Rodgers, & Mauck, 
2018).

Results
Observation Survey subscale analysis
Table 1 shows pre-test means, post-test means, standard 
deviations, and effect size calculations for the treatment 
(T) and control (C) groups on the Observation Survey 

subscales pooled across the 4-year i3 study (n = 3,439 
per group). After the intervention, the comparison of the 
treatment to control groups shows medium to large effects 
on each of the Observation Survey subscales. These results 
were replicated in each of the four independent RCTs 
conducted in the 4-year scale-up evaluation (Appendix, 
Tables 1A to 6A). 

Subgroup analysis: Students predicted to need intensive 
intervention
Table 2 shows pre-test means, post-test means, stan-
dard deviations, and effect size calculations for ITBS and 
Observation Survey measures pooled across the 4-year i3 
study for students predicted to need intensive intervention 
(Observation Survey Fall Total Score < 419; n = 2,712 per 
group). After the intervention the comparison of the treat-
ment to control groups shows medium to large effects on 
each of Observation Survey and ITBS subscales. These 
results were replicated in each of the four independent 
RCTs conducted in the 4-year scale-up evaluation. (See 
Schwartz & Lomax, 2018, Appendix, Tables 7A to 12A.)

Conclusions
In a recent blog (Soldner, 2020), the commissioner of 
the IES National Center for Education Evaluation and 
Regional Assistance described the current state of educa-
tional research:

There are currently 10,677 individual studies in the 
What Works Clearinghouse (WWC) database. Of 
those, only about 11 percent meet the WWC’s inter-
nal validity standards. Among them, only 445 have 
at least one statistically significant positive find-
ing. Because the WWC doesn’t consider results 
from studies that don’t have strong internal validity, 
it isn’t quite as simple as saying “only about 4 per-
cent of things work in education.” Instead, we’re left 
with “89 percent of things aren’t tested rigorously 
enough to have confidence about whether they work, 
and when tested rigorously, only about 38 percent 
do.” Between the “file drawer” problem that plagues 
research generally and our own review of the results 
from IES efficacy trials, we have reason to believe 
the true efficacy rate of “what works” in education is 
much lower.

The May et al. (2016) research is a rare exception to the 
dismal efficacy rate. Not only does the research meet 
WWC rigorous standards, but it does so with multiple 
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replications under routine conditions. The extension of 
these findings to the Observation Survey subscales illus-
trates some of the core components that need to work 
together as a teacher helps a child build a literacy process-
ing system. The large effects on these subscales reflect the 
accelerated growth that most Reading Recovery students 
are able to make during the intervention as they establish 

a system that can continue to improve with good class-
room instruction.

The current WWC Reading Recovery intervention report 
(2013) does not include the evidence from the four RCTs 
included in the May et al. (2016) independent evaluation. 
WWC has, however, conducted a single study review of 
this research and found the research to meet their criteria  

Table 1.  Pre-Test Means, Post-Test Means, Standard Deviations, and Effect Size Calculations for the Treatment (T)  
and Control (C) Groups on the Observation Survey (OS) Subscales Pooled Across the 4-Year i3 Study  
(n = 3,439 per group)

         
      TRL Scale 
OS Measure Letter ID Word Test C.A.P. HRSW WV Score

Treatment/Control T C T C T C T C T C T C

 Pre-Test Mean 46.4 46.1 3.2 3.1 11.7 11.6 18.0 17.7 9.0 8.9 307.1 305.8

 (Standard Deviation) (8.1) (8.5) (3.1) (3.0) (3.5) (3.6) (9.7) (9.7) (6.2) (6.3) (76.5) (76.8)

 Post-Test Mean 52.4 51.1 14.7 10.3 18.3 15.7 33.4 29.6 38.8 27.1 489.7 431.0)

 (Standard Deviation) (2.9) (4.9) (4.6) (5.3) (3.2) (3.3) (5.0) (7.4) (14.1) (12.9) (44.3) (70.7)

Effect Size  +0.32 +0.89 +0.80 +0.60 +0.87 +0.99

Table 2.  Pre-Test Means, Post-Test Means, Standard Deviations, and Effect Size Calculations for ITBS and Observation 
Survey (OS) Measures Pooled Across the 4-Year i3 Study for Students Predicted to Need Intensive Intervention 
(OS Fall Total Score < 419, n = 2,712 per group)

         
OS Measure Letter ID Word Test C.A.P. HRSW WV TRL

Treatment/Control T C T C T C T C T C T C

 Pre-Test Mean 45.6 45.1 2.5 2.4 11.2 11.1 16.0 15.6 7.4 7.3 0.8 0.8

 (Standard Deviation) (8.5) (8.9) (2.4) (2.3) (3.4) (3.5) (8.9) (9.0) (4.5) (4.7) (1.0) (1.1)

 Post-Test Mean 52.2 50.9 14.2 9.5 18.0 15.4 32.9 28.9 37.0 25.4 9.8 4.7

 (Standard Deviation) (3.2) (5.0) (4.7) (5.1) (3.2) (3.3) (5.3) (7.5) (13.6) (12.0) (4.7) (3.6)

Effect Size  +0.31 +0.96 +0.80 +0.62 +0.90 +1.22

 OS ITBS ITBS OS TRL 
Measure Ttoal Score Word Comprehension Scale Score

Treatment/Control T C T C T C T C 

 Pre-Test Mean 360.4 358.9     295.0 293.5.

 (Standard Deviation) (32.0) (32.4)     (71.9)  (72.1)

Post-Test Mean 490.7 444.9 139.0 134.9 139.8 135.9 484.5 424.3 

 (Standard Deviation) (44.2 (47.3) (9.2) (8.5) (8.6) (7.6) (45.8) (70.4) 

Effect Size  +1.00 +.46 +0.48 +1.01 
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without reservations. If this evidence and the current  
secondary analysis were included in the WWC interven-
tion report, Reading Recovery would be rated as showing  
positive results in all four beginning reading domains 
(Schwartz, 2018).

The subgroup analysis counters the claim that the inter-
vention is not effective for the lowest-performing first-
grade readers. The NCII 2018 review shows that the fall 
Observation Survey Total Score meets their criteria for an 
effective literacy screening tool. All of the students in the 
subgroup analysis fall below the cut point that predicts a 
severe reading disability at the end of first grade. Despite 
these low entry scores, the effect sizes shown in Table 2 
are as large or larger than those for the total sample. Many 
of these initially low-performing students are now at grade 
level after the Reading Recovery intervention.

The May et al. (2016) evaluation and this secondary anal-
ysis provide a model for educational effectiveness evidence 
and research-based early literacy interventions. The repli-
cation of substantial effects on the ITBS, the Observation 
Survey subscales, and with subgroups of English learn-
ers (May et al.) and the lowest-performing students dem-
onstrates and underscores the ability of the Reading 
Recovery network to partner with teachers, principals, and 
district personnel to implement an effective early interven-
tion. If we are as serious in serving the literacy needs of all 
students as we are in maintaining their health, then this is 
the type of evidence we need.
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Appendix: �Tables by Year for Full Group and Subgroup Predicted to Need  
Intensive Intervention

Table 1A.  Effect Size Calculations for Text Reading Level (TRL) Raw Scores Across the 4-Year i3 Study 

  2011–12 2012–13 2013–14 2014–15 Pooled 

 T C T C T C T C T C

 N 429 429 725 725 855 855 1430 1430 3439 3439

TRL Pre-Test                   

  Mean 1.0 1.0 1.0 0.9 1.0 1.0 1.1 1.1 1.0 1.0

  (Standard Deviation) (1.3) (1.1) (1.2) (1.1) (1.2) (1.1) (1.2) (1.3) (1.2) (1.2)

TRL Post-Test                    

  Mean 10.6 5.2 10.3 5.1 10.4 5.4 10.5 5.2 10.5 5.2

  (Standard Deviation) (4.8) (3.7) (4.7) (4.2) (4.9) (3.9) (4.9) (4.0) (4.9) (4.0)

TRL Pre-Test Scale Score                    

  Mean 304.4 302.2 302.1 300.4 308.1 306.2 309.7 309.4 307.1 305.8

  (Standard Deviation) (74.9) (75.4) (75.3) (75.2) (75.5) (76.3) (77.9) (78.2) (76.5) (76.8)

TRL Post-Test Scale Score                    

  Mean 492.0 435.5 488.7 425.0 489.5 433.4 489.6 431.3 489.7 431.0

  (Standard Deviation) (39.5) (64.5) (44.7) (77.1) (44.5) (69.5) (45.4) (69.7) (44.3) (70.7)

Raw Score Effect Size +1.46 +1.24 +1.28 +1.33 +1.33

Scale Score Effect Size +0.88 +0.83 +0.81 +0.84 +0.83

Table 2A.  Effect Size Calculations for Letter Identification (LI) Scores Across the 4-Year i3 Study 

  2011–12 2012–13 2013–14 2014–15 Pooled 

 T C T C T C T C T C

 N 429 429 725 725 855 855 1430 1430 3439 3439

LI Pre-Test                   

  Mean 46.7 46.6 46.4 46.0 46.7 46.5 46.1 45.7 46.4 46.1

  (Standard Deviation) (6.7) (7.2) (7.5) (8.5) (7.8) (7.9) (8.8) (9.2) (8.1) (8.5)

LI Post-Test                    

  Mean 52.4 51.4 52.3 51.0 52.5 51.4 52.3 50.8 52.4 51.1

  (Standard Deviation) (2.6) (4.6) (3.2) (4.7) (2.5) (3.8) (3.1) (5.5) (2.9) (4.9)

Effect Size +0.22 +0.28 +0.29 +0.27 +0.26

Table 3A.  Effect Size Calculations for Word Test (WT) Scores Across the 4-Year i3 Study 

  2011–12 2012–13 2013–14 2014–15 Pooled 

 T C T C T C T C T C

 N 429 429 725 725 855 855 1430 1430 3439 3439

WT Pre-Test                   

  Mean 3.0 2.8 3.1 3.0 3.3 3.2 3.3 3.2 3.2 3.1

  (Standard Deviation) (3.1) (2.8) (3.0) (3.0) (3.0) (3.0) (3.1) (3.0) (3.1) (3.0)

WT Post-Test                    

  Mean 14.7 10.4 14.9 10.4 14.8 10.5 14.6 10.0 14.7 10.3

  (Standard Deviation) (4.4) (4.9) (4.5) (5.5) (4.6) (5.3) (4.6) (5.3) (4.6) (5.3)

Effect Size +0.88 +0.82 +0.81 +0.87 +0.83
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Table 4A.  Effect Size Calculations for Concepts About Print (C.A.P.) Scores Across the 4-Year i3 Study 

  2011–12 2012–13 2013–14 2014–15 Pooled 

 T C T C T C T C T C

 N 429 429 725 725 855 855 1430 1430 3439 3439

C.A.P. Pre-Test                   

  Mean 11.5 11.5 11.4 11.5 11.9 11.8 11.7 11.5 11.7 11.6

  (Standard Deviation) (3.4) (3.5) (3.5) (3.6) (3.4) (3.4) (3.6) (3.7) (3.5) (3.6)

C.A.P. Post-Test                    

  Mean 18.3 15.6 18.2 15.6 18.5 15.8 18.3 15.7 18.3 15.7

  (Standard Deviation) (2.9) (3.3) (3.2) (3.4) (3.1) (3.4) (3.2) (3.3) (3.2) (3.3)

Effect Size +0.79 +0.76 +0.79 +0.79 +0.79

Table 5A.  Effect Size Calculations for Hearing and Recording Sounds in Words (HRSW) Scores Across the 4-Year  
i3 Study 

  2011–12 2012–13 2013–14 2014–15 Pooled 

 T C T C T C T C T C

 N 429 429 725 725 855 855 1430 1430 3439 3439

HRSW Pre-Test                   

  Mean 17.6 17.0 17.0 17.0 18.5 18.2 18.3 17.9 18.0 17.7

  (Standard Deviation) (9.2) (9.5) (9.4) (9.6) (9.8) (9.7) (10.0) (9.9) (9.7) (9.7)

HRSW Post-Test                    

  Mean 33.6 30.1 33.5 29.2 33.5 30.0 33.2 29.4 33.4 29.6

  (Standard Deviation) (4.5) (7.1) (4.8) (7.9) (4.9) (6.8) (5.3) (7.4) (5.0) (7.4)

Effect Size +0.49 +0.54 +0.52 +0.51 +0.51

Table 6A.  Effect Size Calculations for Writing Vocabulary (WV) Scores Across the 4-Year i3 Study 

  2011–12 2012–13 2013–14 2014–15 Pooled 

 T C T C T C T C T C

 N 429 429 725 725 855 855 1430 1430 3439 3439

WV Pre-Test                   

  Mean 8.5 8.5 8.1 8.4 9.2 9.2 9.5 9.2 9.0 8.9

  (Standard Deviation) (5.6) (6.1) (5.5) (5.8) (6.2) (6.5) (6.6) (6.5) (6.2) (6.3)

WV Post-Test                    

  Mean 37.7 27.7 38.1 26.8 39.1 27.7 39.3 26.8 38.8 27.1

  (Standard Deviation) (12.9) (12.5) (13.2) (13.3) (14.4) (12.6) (14.6) (12.9) (14.1) (12.9)

Effect Size +0.80 +0.85 +0.90 +0.97 +0.91
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