SCIENTIFICALLY BASED READING
RESEARCH AND THE FAST FORWORD
TRAINING PROGRAMS

IMPLICATIONS FOR EFFECTIVE LANGUAGE AND
READING INTERVENTION

Backaround

The following report provides a description of the published
research on the Fast ForWord training programs. The am of
the report istwo fold. Firg, to provide thisinformation
within aframework consstent with the scientificaly-based
reading research as identified in the “No Child Left Behind”
legidation. Second, to provide a descriptive summary of the
relevant Fast ForWord research findings. Assuch, this
process is dynamic and revisons of this framework are
expected in the future. Please contact Scientific Learning
Corporation for the most recent version of this document.

The No Child Left Behind Act of 2001 (P.L.107-110
(H.R.2)), Titlel, Part B, Subpart 1 - Reading First, Section
1208 defines that Scientifically Based Reading Research
(SBRR) is research that: 1) Applies rigorous, systematic,
and objective proceduresto obtain valid knowledge rel evant
to reading development, reading instruction, and reading
difficulties,

The Fast ForWord training programs are based on 25 years
of scientifically based research into the way the brain learns
the language kills that creste a strong foundation for reading
and learning. The programs evolved from the work of noted
neuroscience researchers.  Drs. Michad Merzenich and Bill
Jenkins from the Universty of Cdiforniay San  Francisco

Medical Center, and Drs. Paula Tdld and Steven Miller a
Rutgers, The State Universty of New Jersey. Dr.
Merzenich, who is a member of the Nationd Academy of
Sciences, and Dr. Jenkins, currently Senior V.P. of Product
Devdopment a Scentific Leaning, ae internationaly
known for their research in the science of brain pladticity,
which is the concept that the brain changes as we learn new
ills. Understanding brain plagicity has heped the
devdopment of improved learning drategies for children
with language and reading problems. Drs Tdld and Miller
are experts in research on the neurological bass of language.
Dr. Tdld is currently co-director of the Center for Molecular
and Behaviord Neuroscience a Rutgers and an active
paticipat on many <cetific advisory boads and
government committees for both developmentd language
disorders and learning disabilities. She has published over
150 papers on the topic of language and learning, and is the
recipient of nationd and internationd honors. Dr. Miller has
extendve experience in organizing dlinica research dudies
and conducting longitudind <udies of children who have
language and reading problems, and is currently Senior V.P.
of Research at Scientific Learning.

The research collaboration of Drs. Merzenich, Jenkins,
Tdld, and Miller resulted in a key finding:  with the help of
computers, phonemes and other speech sounds could be
acoudicdly dtered and successfully differentisted by
children with language difficulties  Usng this technology in
an intendve, adaptive traning program, the scientists
discovered that students can develop a wide range of critical
language <Kills induding phonologicd awareness, phonemic
awareness, fluency, vocabulary, comprehenson, decoding,
working memory, syntax, gramma and other ills
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necessary to learn to read or become a better reader. An
optima learning environment is based on  sdentificaly-
vadidated methods of learning developed by Drs. Merzenich
and Jenkins, which indudes motivation, intendty and
frequency, and adaptivity.

2) Employs systematic_empirical methods that draw on
observation or_experiment;

A Controlled Randomized Clinical Trial (1994-1995) was
conducted a Rutgers Universty in Newark, New Jersey.
The dlinical results were published in the January 1996 issue
of Science, a peer-reviewed journd (Talld, €. d., Science.
271. 81-84). The ealy data showed rapid improvements in
language ills with the research prototype of Fast ForWord
Language, induding dggnificat gans in ord language
comprehension, speech discrimination, grammar, and syntax.

A Multi-Site Field Study conducted in 1996 proved the
results in a "red world" setting. In collaboraion with over 60
independent professonds at 35 dtes in the United States and
Canada, after Fast ForWord Language training children
experienced the same dramatic improvements in language as
those who participated in the initid Controlled Randomized
Clinical Trial. At each dte, independent speech and
language  professonads or educators sdected and
adminigered Fast ForWord Language to students aged 4 to
14 who exhibited difficulties with ether ligening or
language comprehension skills.

On average the 35 dtes reported convincing evidence of the
results that can be obtained through Fast ForWord Language
training:

90% of the children experienced Sgnificant gans in one
or more tested areas

Mog mede ggnificant gans in multiple aress, including
phonemic awareness, ligening, Spesking, aitention,
language fundamentds, grammar, and ability to follow
directions

Gains were, on average, 1 to 2 years in the tested areas
following 4 to 8 weeks of training.

A School-Based Randomized Trial hed in the Fal of 1997
in collaboration with 19 schools in 9 didricts in Cdifornia,
Texas, Illinois, Indiana, and Nebraska established the
effectiveness of Fast ForWord Language in schools. The
god of this controlled sudy, which included over 400
students in kindergarten through 3™ grade, was to determine
the effectiveness of Fast ForWord Language traning for
dudents who were “a-rik” for falure in reading and
language skills.  Classroom teachers sdected the students
who were at-risk and randomly assgned them to either the
experimenta group that traned with Fast ForWord
Language or to the comparison group (matched to the
experimenta group by age and gender) that remained in the
regular classroom and received nontFast ForWord Language
indruction.  Data from the School-Based Randomized
Trial confirmed the earlier conclusons that resulted from
theinitid Controlled Randomized Clinical Trial reported in
the peer-review journd Science and the Multi-Site Field
Study. Agan, average gans in the School-Based
Randomized Trial were 1 to 2 years on standardized
measures of language comprehension or phoneme awareness
following 4 to 6 weeks of Fast ForWord Language training
(Miller et d., 1999).
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These consgent results indicate an enormous potentid for
language and reading gains across a broad population of
sudents in many different settings.

3) Involves rigorous data analyses that are adeguate to
test the stated hypotheses and justify the general
concdlusionsdrawn;

For the Multi-Site Field Study, dependent t-tests were used
to anayze differences between pre- and post-traning test
scores.  The t-tests showed that the improvements students
exhibited in the Multi-Site Field Study had less than a 0.1%
probability of being due to chance.

For both the Multi-Site Field Study and the School-Based
Randomized Trial, an Analysis of Variance was used to
compare the different sub-groups. For example, in the
Multi-Sited Field Study, low-achieving students with centra
auditory  processing  deficits (CAPD) or pevadve
developmentd disabilities (PDD) achieved benefits that were
not deidicaly different from the benefits achieved by the
res of the sudents who trained. In the School-Based
Randomized Trial, a control group was used to evauate the
results from the students who traned on Fast ForWord
Language. On the language and phonologicd tests, both the
controo and Fast ForWord Language groups showed
improvements, but the improvement of the Fast ForWord
Language group was datidticaly larger.

4) Relies on measurements or_observational methods that
provide valid data across evaluators and observers and
acr oss multiple measur ements and obser vation;

For the Multi-Sited Field Study, the following standardized
tests were used:
Test for Auditory Comprehenson of Language-
Revised (TACL-R),
Clinicd Evduation of Language Fundamentds 3,
Preschool, Revised (CELF-3, CELF-P, CELF-R),
Test of Language Development 1:2, P.2 (TOLD I:2,
TOLD P:2),
Goldman Frisoe Woodcock Test of Auditory
Discrimination (GFW),
Token Test for Children (TOKEN),
Lindamood Auditory Conceptudization Test (LAC),
Test of Auditory Perceptua Skills (TAPS), and
A Screening Test for Auditory Processng Disorders
(SCAN)

An example of results:

FAST FORWORD LANGUAGE M ULTI-SITE FIELD TRIAL:
M EAN |MPROVEMENTS ON A COMPREHENSIVE BATTERY OF
L ANGUAGE M EASURES(TOL D-P:2)

Before Fast ForWord Language traning, 77 sudents
demonstrated below-average or low-average performance in
most language aress. On average, after Fast ForWord
Language training, the students in the sudy demondrated
ggnificant  improvements in  multiple aspects of overdl
language deveopment. Ther ligening, spesking, semantics,
syntax, and phonologica skills progressed into the average
range. (SeeFigure 1)
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Figure 1. Training improvements on standardized
measures of Spoken Language including Phonology,
Semantics, Listening, Speaking and Syntax.
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For the School-Based Randomized Trial, the following
Standardized tests were used:
The Test for Auditory Comprehenson of Language-
Revised (TACL-R),
The Phonological Awareness Test (PAT)
The Woodcock Johnson Revised  Achievement

Battery (WJR)

5) Has been accepted by a peer-reviewed journal or
approved by a pand of independent experts through a
compar ably rigor ous, objective, and scientific review.

This bibliogrephy provides a liging of origind research
material, as wel as reviews, on theory and practice relating
to the Fast ForWord programs. It includes the work of
researchers both associated and not associated with Scientific
Learning. Scientific Learning supports research about the
Fast ForWord programs through collaborations, daff
support, monetary and in-kind donations. Scientific Learning
encourages the publication of the research it supports, the
researchers with whom Scientific Learning is associated are
not required to obtain Scientific Learning's approva of ther
publications.
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