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Earobics®

Earobics® is interactive software that provides students in pre-K
through third grade with individual, systematic instruction in early
literacy skills as students interact with animated characters.
Earobics® Foundations is the version for prekindergaten, kinder-
garten, and first grade. Earobics® Connections is for second and
third graders and older struggling readers. The program builds
children’s skills in phonemic awareness, auditory processing, and
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phonics, as well as the cognitive and language skills required for
comprehension. Each level of instruction addresses recognizing
and blending sounds, rhyming, and discriminating phonemes
within words, adjusting to each student’s ability level. The soft-
ware is supported by music, audiocassettes, and videotapes and
includes picture/word cards, letter-sound decks, big books, little
books, and leveled readers for reading independently or in groups.

Two studies of Earobics® meet What Works Clearinghouse (WWC)
evidence standards and two studies meet WWC evidence stan-
dards with reservations. The four studies included 246 students
from grades K through 3 in Los Angeles, California; southwest
Florida; Anchorage, Alaska; and Chicago, lllinois.?

Based on these four studies, the WWC considers the extent
of evidence for Earobics® to be small for alphabetics and reading
fluency. No studies that meet WWC evidence standards with or
without reservations examined the effectiveness of Earobics® in
the comprehension or general reading achievement domains.

Earobics® was found to have positive effects on alphabetics and potentially positive effects on reading fluency.

Reading General reading
Alphabetics fluency Comprehension achievement
Rating of Positive effects Potentially positive effects na na
effectiveness
Improvement Average: +25 percentile points Average: +15 percentile points na na
index* Range: 0 to +49 percentile points Range: +3 to +33 percentile points na na

na = not applicable

1. This report has been updated to include reviews of 10 studies released in 2005 and later. A complete list and disposition of all studies reviewed is provided

in the references.

2. The descriptive information for this program was obtained in 2007 from a publicly available source: the program’s website (http://www.earobics.com). The
WWC requests developers to review the program description sections for accuracy from their perspective. Neither the authors nor the website provided any
additional information for this update. Further verification of the accuracy of the descriptive information for this program is beyond the scope of this review.

3. The evidence presented in this report is based on available research. Findings and conclusions may change as new research becomes available.

4. These numbers show the average and range of student-level improvement indices for all findings across the studies.
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Additional program
information

Research

Developer and contact

Developed in 1995, Earobics® is distributed by Houghton Mifflin
Harcourt Learning Technology. Address: Earobics | Houghton
Mifflin Harcourt Learning Technology, 222 Berkeley Street, Bos-
ton, MA 02116. Email: HMLTcustomerservice@hmco.com. Web:
www.earobics.com. Telephone: (888) 242-6747.

Scope of use

According to the distributors, Earobics® has been used nationally
in more than 10,000 schools. The program has been used with
at-risk students, general and special education students, and
English language learners.

Teaching

The software is a supplemental program that can be used in
conjunction with existing language arts programs. The Earobics®
Teacher’s Guides help teachers plan students’ use of the
software and supporting materials, using a teach, practice,

and apply approach. As students work with the software,

the program automatically adjusts based on each student’s
performance. Reports on student performance can be printed
or accessed online. Teachers may also customize the program
for students, including selecting one of 10 languages for the
directions. Teachers also have access to CD-ROMs with
reproducible materials tied to specific lessons for students.
Professional development for using Earobics® is available and
focuses on instructional strategies to incorporate Earobics® into
the curricula.

Cost®

Earobics® Foundations and Earobics® Connections are available
for home use for $59 per user or in a “clinic” version that accom-
modates up to 12 users for $299. Foundations is targeted for
ages 4 to 7 and includes six interactive games with more than
300 levels of play. Connections is targeted for ages 7 to 10 and
includes five interactive games with nearly 600 levels of play.

Twenty-eight studies reviewed by the WWC investigated the
effects of Earobics®. Two studies (Cognitive Concepts, 2003,
and Gale, 2006) are randomized controlled trials that meet WWC
evidence standards. Two studies (Rehmann, 2005, and Valliath,
2002) are randomized controlled trials or quasi-experimental
designs that meet WWC evidence standards with reservations.
The remaining 24 studies do not meet either WWC evidence
standards or eligibility screens.

Meets evidence standards

Cognitive Concepts (2003) conducted a randomized controlled
trial of elementary school students in Los Angeles, California.
Nineteen teachers identified students in kindergarten through
third grade with reading difficulties. Students were pretested,
matched, and then randomly divided into two groups. In all, 39
students used Earobics® in addition to Open Court (their regular
reading curriculum) during the study period that lasted from

5. Distributor’s prices as of August 2007.

October to December, and 35 students in the comparison group
used only Open Court.

Gale (2006) identified kindergarten and first-grade students
whose fall Dynamic Indicators of Basic Early Literacy Skills (DIBELS)
test scores indicated that they needed substantial intensive
intervention. Among those students, 41 kindergarten students and
38 first-grade students eligible to participate in the study returned
parental consent forms. These students were randomly assigned to
one of three groups: (1) Earobics® Step 1, (2) Lexia Early Reading or
(3) control. Students in groups 1 and 2 received the supplemental
interventions during the five week study period in addition to their
regular instruction, while the control group received no instruction
beyond their regular language arts class time.

Meets evidence standards with reservations
Rehmann (2005) was a randomized controlled trial with severe
differential attrition. At a Title | school with 140 kindergarten
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Research (continued)

and first-grade students (70 at each grade level), the researcher
blocked the students by gender and grade, randomly selected

20 students from each block to participate in the study, and then
randomly assigned the 80 students from all four blocks to receive
the 10-week intervention (40 students) or to a comparison group
(40 students).® Among this sample, 14 were discontinued during
the study (10 in the intervention group and 4 in the comparison
group), leaving a final analysis sample of 66 students.

Valliath (2002) conducted a quasi-experimental study of
first-grade students from three elementary public schools in a
high-achieving school district in Chicago, lllinois. Ten teach-
ers identified three children with the lowest reading ability
within their respective classrooms. Students were pretested,
matched, and divided into two similar groups. In the analysis
sample, 15 students used six exercises of the Earobics®

software for ten weeks, while 15 students in the comparison
group used math software.

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

total sample size across the studies that meet WWC evidence
standards with or without reservations.”

The WWC considers the extent of evidence for Earobics® to
be small for alphabetics and reading fluency. No studies that
meet WWC evidence standards with or without reservations
examined the effectiveness of Earobics® in the comprehension
or general reading achievement domains.

measures (ORAL-J: Blending into Words, Segmenting into
Sounds, and Rhyming Words subtests).® The study authors did
not find statistically significant effects of Earobics® on the letter
knowledge measure (ORAL-J: Letter Naming subtest) or the
phonics measure (ORAL-J: Sound of Letters subtest). The aver-
age effect size across the five outcomes was large enough to be
considered substantively important according to WWC criteria

Gale (2006) analyzed three alphabetics outcomes (DIBELS:
Initial Sounds Fluency, Letter Naming Fluency, and Phoneme
Segmentation Fluency subtests) for kindergarten students and
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Effectiveness Findings

The WWC review of interventions for Beginning Reading

addresses student outcomes in four domains: alphabetics, read-

ing fluency, comprehension, and general reading achievement.

The studies included in this report cover two domains: alphabet-

ics and reading fluency. The findings below present the authors’

estimates and WWC-calculated estimates of the size and the

statistical significance of the effects of Farobics® on students.® (that is, an effect size of at least 0.25).

Alphabetics. Four studies presented findings in the alpha-

betics domain. Cognitive Concepts (2003) found statistically

significant positive effects on three phonological awareness

6. Students in the control group received the intervention in a second phase of the study, and the students in the original intervention group served as the
comparison for that phase. The WWC focuses on the first phase, because by the second phase, the comparison group had just received the intervention.

7. 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. Information about how the extent of evidence rating was
determined for Earobics® is in Appendix A5.

8. The level of statistical significance was reported by the study authors or, where necessary, calculated by the WWC to correct for clustering within class-
rooms or schools and for multiple comparisons. For an explanation, see the WWC Tutorial on Mismatch. For the formulas the WWC used to calculate
the statistical significance, see Technical Details of WWC-Conducted Computations. In the case of Cognitive Concepts (2003), Rehmann (2005), and
Valliath (2002), no corrections for clustering or multiple comparisons were needed. In the case of Gale (2006), a correction for multiple comparisons was
needed, so the significance levels may differ from those reported in the original study.

9. Data for these three phonological awareness measures were received through communication with the study author.

Earobics®

January 2009 m



Effectiveness (continued)

three outcomes (DIBELS: Letter Naming Fluency, Phoneme
Segmentation Fluency, and Nonsense Word Fluency subtests)
for first-grade students. In examining Earobics® versus the group
that received no supplemental instruction, the author found, and
the WWC confirmed, positive and statistically significant effects
of Earobics® for three DIBELS subtests: Initial Sounds Fluency
(kindergarten), Phoneme Segmentation Fluency (kindergarten
and grade 1) and Nonsense Words Fluency (kindergarten and
grade 1). There were no statistically significant effects on the
DIBELS: Letter Naming Fluency subtest in kindergarten or

grade 1. However, the WWC determined that the effects for

both grades were large enough to be considered substantively
important. The study also compared Earobics® to Lexia, and the
author found no statistically significant effect on any of the four
DIBELS subtests for either of the two grades. However, the WWC
determined that three of the positive effects were large enough
to be considered substantively important: Initial Sounds Fluency
(kindergarten), Phoneme Segmentation Fluency (grade 1) and
Nonsense Words Fluency (grade 1). The WWC found that the
combined effect for alphabetics across both comparison groups
was not statistically significant. However, the WWC determined
that the combined effect was large enough to be considered
substantively important.

Rehmann (2005) found that the overall Earobics® effect across
the three of four alphabetics measures of beginning reading
(DIBELS: Initial Sound Fluency, Letter Naming Fluency, and Pho-
neme Segmentation Fluency) was not statistically significant. For
one subtest (Nonsense Words Fluency), the WWC determined
that the negative effect was substantively important (that is, an
effect size with an absolute value of at least 0.25).

Valliath (2002) found that the overall intervention effect
across the eight measures of beginning reading was not
statistically significant.’® The WWC analyzed four phonological

awareness measures (Comprehensive Test of Phonological
Processing [CTOPP]: Blending Words, Blending Non-Words,
Elision, and Sound Matching subtests) and two phonics mea-
sures (Woodcock Reading Mastery Test: Word Identification
and Word Attack subtests). The WWC found that the effect for
one of the four phonological awareness tests (CTOPP: Sound
Matching subtest) was positive and statistically significant.
Effects for the other three phonological awareness subtests
and the two phonics subtests were not statistically significant
but the WWC determined them to be substantively important.
The average effect size across the six outcomes was large
enough to be considered substantively important according to
the WWOC criteria.

Reading fluency. Two studies presented findings in the read-
ing fluency domain. In analyzing ORAL-J: Words per Minute
subtest data, Cognitive Concepts (2003) did not find statistically
significant effects of Earobics®, and the effect was not large
enough to be considered substantively important according to
WWC criteria. Gale (2006) found positive but not statistically
significant effects of Earobics® when compared to Lexia and
the no intervention group on the DIBELS: Oral Reading Fluency
subtest. The WWC determined that both positive effects were
large enough to be substantively important.

Rating of effectiveness

The WWC rates the effects of an intervention in a given outcome
domain as positive, potentially positive, mixed, no discernible
effects, potentially negative, or negative. The rating of effective-
ness 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).

10. The WWC did not use all eight measures in its analysis because two were outside the domain specified in the beginning reading protocol. See

Appendix A1.4.
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The WWC found Earobics® to
have positive effects

for alphabetics and
potentially positive effects
for reading fluency

References

Improvement index

The WWC computes an improvement index for each
individual finding. In addition, within each outcome domain,
the WWC computes an average improvement index for

each study and an average improvement index across
studies (see Technical Details of WWC-Conducted Computa-
tions). The improvement index represents the difference
between the percentile rank of the average student in the
intervention condition versus the percentile rank of the aver-
age student in the comparison condition. Unlike the rating

of effectiveness, the improvement index is based entirely

on the size of the effect, regardless of the statistical signifi-
cance of the effect, the study design, or the analyses. The
improvement index can take on values between -50 and +50,
with positive numbers denoting results favorable to

the intervention group.

The average improvement index for alphabetics is +25
percentile points across the four studies, with a range of 0 to +49
percentile points across findings.

The average improvement index for reading fluency is +15
percentile points across two studies, with a range of +3 to +33
percentile points across findings.

Summary

The WWC reviewed 28 studies on Earobics®. Two of these
studies meet WWC evidence standards; two studies meet WWC
evidence standards with reservations; the remaining 24 studies
either do not meet WWC evidence standards or do not meet
eligibility screens. Based on the four studies, the WWC found
positive effects for alphabetics and potentially positive effects
for reading fluency. The conclusions presented in this report may
change as new research emerges.
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