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Table 1.  Summary of Included Studies – Down Syndrome

Reference Population Intervention Type Design Findings Relevant to PICO

Baylis, P., & 
Snowling, M. J. 
(2012). 

N=10; ages 9–14 
years

Integrated phonological 
awareness and phonics 
instruction 

Within subjects -  Gains in reading accuracy, letter–sound 
knowledge, and phoneme awareness compared 
to a control period. 

-  Rime awareness didn’t improve.

-  Considerable variability in gains.

-  Gains were maintained 3 months later.

Burgoyne, K., 
Duff, F. J., Clarke, 
P. J., Buckley, S., 
Snowling, M. 
J., & Hulme, C. 
(2012). 

N=57 (Tx group 
n=28; Control 
group n=26); all 
children’s ages 
ranged from 5–10 
years

Comprehensive reading 
and language instruction 
including letters, letter–
sounds, phonological 
awareness, sight words, 
and vocabulary 

Randomized 
controlled trial

-  Tx group showed greater progress on single 
word reading, letter–sound knowledge, 
phoneme blending, and taught expressive 
vocabulary.

-  Gains did not generalize to other skills.

Cleave, P., Bird, 
E., & Bourassa, 
D. (2011). 

N=17 (Tx group 
n=8, mean age=11.7 
years; Control group 
n=9, mean age=10.5 
years)

Phonological awareness 
compared to a narrative 
intervention

Randomized 
controlled trial

-  The treatment group showed more 
improvement for phoneme identification in 
final position than the control group.

Cologon, K., 
Cupples, L., & 
Wyver, S. (2011). 

N=7; ages 2–10 
years

Phonological awareness 
and phonics

Within subjects 
design with 
pre-intervention 
control period

-  Explicit instruction in PA and phonic decoding 
led to significant gains in PA, word reading, 
phoneme blending, phoneme segmentation, 
reading accuracy, nonword reading, and letter–
sound knowledge.

-  Gains were maintained at 6 months follow-up.

Lemons, C. J., 
& Fuchs, D. 
(2010b). 

N=24; ages 7–16 
years

Comprehensive 
intervention targeting 
phonological awareness, 
letter–sound knowledge, 
decoding, and sight-word 
reading 

Within subjects 
design with 
untreated control 
condition 

-  Most children had gains in letter–sound 
correspondence and sight-word reading, and 
some children displayed growth in reading 
decodable words and nonword reading.

-  Not all children benefited from the 
intervention.

-  Children who were better readers prior to 
intervention were more likely to benefit.

Lemons, C. J., 
Mrachko, A. A., 
Kostewicz, D. E., 
& Paterra, M. F. 
(2012). 

N=15; ages 5–13 
years; IQs 40–43

Three phonological 
awareness and phonics 
interventions were tested: 
Road to Reading, Road 
to Reading + additional 
phonological awareness 
activities, and Road to 
the Code. Students were 
assigned to interventions 
based on initial skills.  

Multiple baselines -  Road to Reading: improved mastery for both 
phonetically regular words and high frequency 
words; limited improvement for sound–symbol 
correspondences; no improvement for oral 
reading fluency.

-  Road to Reading + phonological awareness: 
increase in mastered high frequency words 
and phonetically regular words (N=4); 
slight improvement for sound–symbol 
correspondences (N=3); no improvement for 
letter–sound mastery, initial sound fluency, and 
oral reading fluency.

-  Road to the Code: limited effects on letter–
sound knowledge, but high variation in baseline 
period; no effects on phonological awareness.



Teaching Reading to Youth With Fragile X Syndrome: Should Phonemic Awareness and Phonics Instruction Be Used?    13

Copyright © 2015 NCS Pearson, Inc. All rights reserved.

Table 2.  Summary of Included Studies – Intellectual Disabilities

Reference Population Intervention Type Design Findings Relevant to PICO

Alberto, P. A., 
Waugh, R. E., & 
Fredrick, L. D. 
(2010). 

N=5; ages 12–15 years; 
IQs 40–46 

Whole-word reading 
and connected text 
curriculum 

Multiple baselines 
with changing 
criteria

-  Students learned to read individual words 
and connected text in treatment materials 
and generalized to community environments 
and leisure-reading materials.

-  Maintenance not measured.

Alberto, P. A., 
Waugh, R. E., 
Fredrick, L. D., 
& Davis, D. H. 
(2013). 

N=7; ages 8–15 years; 
IQs 40–46

Sight-word instruction 
within the Integrated 
Literacy Curriculum for 
Students with moderate 
to severe disabilities 

Multiple baselines 
with changing 
criteria 

-  The sight-word component of the Integrated 
Literacy Curriculum was found to lead to 
increases in reading individual words and 
connected text with all participants with 
moderate to severe intellectual disabilities. 

Allor, J. H., 
Mathes, P. G., 
Roberts, J. K., 
Cheatham, J. P., 
& Champlin, T. 
M. (2010). 

N=59; (Tx group 
n=34, mean age=7.94 
years; Control group 
n=25, mean age=7.72 
years); all students IQ 
scores ranged from 
40–69

Comprehensive reading 
intervention including 
concepts of print, 
phonological and 
phonemic awareness, 
oral language, 
letter knowledge, 
word recognition, 
vocabulary, fluency, and 
comprehension. 

Longitudinal 
randomized 
controlled trial 

-  Students in the intervention group made 
significant gains in phonological awareness, 
oral language and vocabulary, phonemic 
decoding, word identification and reading 
comprehension compared to control. 

-  Variability in gains; students with higher IQs 
made greater gains. 

-  Three years to achieve first grade reading.

Allor, J. H., 
Gifford, D. B., 
Al Otaiba, S., 
Miller, S. J., & 
Cheatham, J. P. 
(2013). 

N=3; ages 8, 10, 12 
years; IQ scores 52, 
59, 45

Utilized storybooks and 
application lessons that 
addressed concepts of 
print, phonological and 
phonemic awareness, 
letter knowledge, sight-
word recognition, fluency 
with connected text, 
comprehension strategies, 
and vocabulary and oral 
language.  

Multiple baselines -  Students in this study had not previously 
responded to systematic instruction.

-  Within the study, students made 
improvements in words read from baseline 
(5 to 20 words) to final intervention (40 to 
75 words), and in sounding out words.

Allor, J. H., 
Mathes, P. G., 
Roberts, J. K., 
Cheatham, J. P., 
& Al Otaiba, S. 
(2014). 

N=141 (Tx group 
n=76, mean age=7.57 
years; Contrast group 
n=65, mean age=7.34 
years); All students 
IQ scores ranged from 
40–80

Comprehensive 
intervention group 
consisting of oral 
language, phonemic 
awareness, alphabetic 
knowledge, phonemic 
decoding, and 
comprehension

Longitudinal 
randomized 
controlled trial

-  Participants in the intervention group made 
significantly more progress than those in the 
contrast condition on all measures. 

-  Authors stressed the need for extended 
interventions. Students in this intervention 
received intervention instruction daily in 
small groups of 1 to 4 individuals for about 
40 to 50 minutes a day for 1 to 4 years.  

-  Estimated that students with IQs of 70 to 80 
need about a year and a half of intervention 
to progress from 20 words per minute (wpm) 
to 60 (first grade level), those with IQs from 
56 to 69 need about three academic years to 
move from 10 wpm to 60, and those with 
IQs from 40 to 55 need about three and a 
half years to move from 0 wpm to 20. 
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Allor, J. H., 
Mathes, P. G., 
Roberts, J. K., 
Jones, F. G., & 
Champlin, T. M. 
(2010). 

N=28 (Tx group n=16, 
mean age=9.46 years; 
Contrast group n=12, 
mean age=9.25 years); 
all students IQ scores 
ranged from 40–55

Comprehensive 
intervention group 
consisting of phonemic 
awareness, oral language, 
alphabetic knowledge, 
phonemic decoding, and 
comprehension

Randomized 
controlled trial

-  Students in the treatment group made 
significant progress in phonemic awareness, 
oral language and vocabulary, phonemic 
decoding, word identification, and reading 
comprehension compared to control 
with moderate to strong effect sizes on all 
measures.

Beecher, L., 
& Childre, A. 
(2012). 

N=3; ages 7–10 years Comprehensive reading 
program consisting 
of print awareness, 
phonemic awareness, 
phonological awareness, 
listening and reading 
comprehension, 
vocabulary, and sign 
language 

Single subject 
A–B time series 
with pretest-
posttest measures

-  Growth in letter identification, letter–sound 
correspondence, sight-word knowledge, 
receptive vocabulary, and listening 
comprehension. 

Browder, D. M., 
Ahlgrim-Delzell, 
L., Courtade, 
G., Gibbs, S. L., 
& Flowers, C. 
(2008). 

DD; N=23; (Tx 
group n=11, mean 
IQ estimate=36.50; 
Control group 
n=12, mean IQ 
estimate=37.55); 
All children were in 
Grades K–4 

Early Literacy 
Skills Builder: A 
comprehensive program 
including vocabulary, 
comprehension, 
phonemic awareness, and 
phonics vs. a sight-word 
comparison curriculum

Randomized 
controlled trial

-  Students in the treatment group made 
significantly more gains in early literacy than 
those in control group.

Browder, D., 
Ahlgrim-Delzell, 
L., Flowers, C., & 
Baker, J. (2012). 

DD; N=93; 
(Treatment, n=47; 
IQ score mean=41.5; 
Control, n=46, IQ 
mean score=43.5) 
All children were in 
Grades K–5

Early Literacy 
Skills Builder: A 
comprehensive program 
including vocabulary, 
comprehension, 
phonemic awareness, and 
phonics vs. a sight-word 
comparison curriculum

Randomized 
controlled trial

-  Comprehensive treatment group was more 
effective at improving overall literacy skills 
(e.g., phonemic awareness and phonics) than 
the sight-word group with small to moderate 
effect sizes. By the third year, 17 students 
from the treatment group were able to 
transition into a phonics-based intervention 
after the ELSB.

Casey, S. D. 
(2008). 

N=5; ages 8–18 years; 
IQs from Mild to 
Moderate

Whole-word instruction 
with within-session vs. 
across session progressive 
time delay response 
procedure

Alternating 
treatments

-  All participants learned sight words faster 
in the within-session progressive time delay 
condition as compared to the across-session 
progressive time delay condition. 

Cohen, E. T., 
Heller, K. W., 
Alberto, P., & 
Fredrick, L. D. 
(2008).

N=5; ages 9–14 years; 
IQs 40–61

Three-step phonics 
approach (attention 
getting, decoding, word 
reading) with constant 
time delay

Multiple probes 
design

-  All students increased accuracy in decoding 
words. Three out of five students used the 
approach to read novel words that had 
similar structure to taught words. 

Conners, F. A., 
Rosenquist, C. 
J., Sligh, A. C., 
Atwell, J. A., & 
Kiser, T. (2006). 

N=40 (Tx group 
n=20, mean age=9.45 
years, mean IQ 
estimate=53.85; 
Control group n=20, 
mean age=9.82 
years, mean IQ 
estimate=52.09)

Phonics Quasi-
experimental 
matched control 
group design

-  Treatment group outperformed the control 
group on sounding out tests with both 
trained and transfer words, suggesting that 
the intervention was effective. 

-  Reading level at the beginning of 
intervention and exposure to phonics prior 
were best predictors of progress in sounding 
out.

-  Language ability also associated with 
outcomes.

Table 2.  Summary of Included Studies – Intellectual Disabilities (continued)
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Finnegan, E. G. 
(2012). 

N=52; (Synthetic, 
n=17; Analogy, n=18; 
Control, n=19); 
mean age for parti-
cipants=8.661 years; 
IQs were collected 
on 29 participants; 
mean=55.96

Synthetic phonics and 
analogy phonics

Randomized 
controlled trial 

-  Both treatment groups displayed significant 
increases in word identification compared to 
control group.

-  Those in the synthetic phonics group had 
higher gains in decoding than the analogy or 
control group.

-  Some students did not make gains.

Flores, M. M., 
Shippen, M. E., 
Alberto, P., & 
Crowe, L. (2004). 

N=6; ages 7–13 years; 
IQs 38–52

Modified version of 
the Corrective Reading 
Program (Level A),  
which included letter–
sound identification, 
continuous sound 
blending, sounding out, 
and decoding

Alternating 
treatments

-  Majority of students mastered letter–sound 
identification, continuous sound blending, 
sounding out, and decoding CVC words. 
Most were also able to generalize letter–
sound correspondence and sounding out 
untaught words. Only two students were 
able to fully decode untaught words.

Fredrick, L. D., 
Davis, D. H., 
Alberto, P. A., 
& Waugh, R. E. 
(2013). 

N=5; ages 7–14 years; 
IQs 40–55

Phonics Multiple baselines 
with changing 
criterion 

-  Systematic and intensive phonics 
interventions led to increases in word 
analysis skills.

Joseph, L. M., & 
McCachran, M. 
(2003). 

N=16 (Mental 
retardation group n=8, 
ages 7–10 years, IQs 
55–76; Low Reading 
group n=8, ages 6–8 
years, IQs 85–106)

Phonics Pretest/posttest 
between groups 
(MR versus Low 
Reading Score)

-  Both groups made gains on literacy measures 
including phonological skills and letter- and 
word-reading, with no significant differences 
between groups. Results suggest that children 
with ID can learn from a phonics approach. 
However, there was significant variability of 
amount gained across participants. 

Waugh, R. E., 
Fredrick, L. D., 
& Alberto, P. A. 
(2009). 

N=3; ages 9–11 years; 
IQs 40–53

Phonics Multiple baselines 
with changing 
criterion

-  All students made gains in letter–sound 
correspondences and applied blending skills 
to already known sight words. 

-  All students were able to identify taught 
letter sounds in new words and use that 
knowledge to read at least one new word.

Table 2.  Summary of Included Studies – Intellectual Disabilities (continued)


