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Language Learning
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Attention Findings

slower response times to an auditory
detection task (riddle, 1992)

poorer performance on sustained selective

attention tasks (Spaulding, Plante & Vance, 2008; Noterdaeme
etal., 2001)

More distractible - auditory interference

affects phonological representation (Gillam, cowan
& Day, 1995)

Nonspeech Tests

Signal=brief tone; Masker=narrow-band
noise
Tone in simultaneous noise (TSN)

Tone in backward noise (TBN)

Upward frequency sweep (FWD)
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Information Processing and
Language Impairment

Perception Findings - Nonlinguistic Signals

Children with SLI remember less than their
age-matched controls when stimuli are
presented at a fast rate (tallal & Peircy, 1973)

Children with SLI have larger differences

between concurrent vs. backward masking
(Wright, 1996; Marler, Champlin & Gillam, 2004; Gillam et al.,
2008)

Perception Findings - Linguistic Stimuli

Difficulty discriminating and sequencing

consonant and syllable pairs (vontgomery & Leonard,
1998; Stark & Tallal, 1988; Tallal, Stark, & Mellitts, 1985).

Difficulty with dichotic listening, binaural fusion,
filtered speech and other auditory processing

tasks (Keith, 2000; Musiek et al., 1990; Watson et al., 2003;
Willeford & Bilger, 1992, 1995)

Auditory discrimination improves over time
(Bernstein & Stark, 1985; McArthur & Bishop, 2004;Elliott &
Hammer, 1993; Gillam, Cowan, & Marler, 1998)




Ron Gillam, Ph.D.

Memory Findings Verbal Problem -Solving

Difficulties with immediate repetition of - . . .
P Difficulty with most kinds of verbal analogies
nonwords (Dollaghan & Campbell, 1998; Edwards & Lahey, (Masterson, Evan, & Aloia, 1993)

1998; Gillam & Cowan, 1997; Kamhi & Catts, 1986).

Difficulty using reasoning strategies that

Poorer recall of words (cathercole & Baddeley, 1990; Kirchner . . L ;
require multiple cognitive steps (Johnston, Smith, &
& Klatzky, 1985), SENIENCES (Kamhi & Catts, 1986; Menyuk, 1978), Box, 1997)

and stories (Crais & Chapman, 1987; Ellis Weismer, 1985; Gillam &
Carlile, 1997) d 9 . .
Difficulty answering inference questions that

require integration of information (crais &
Chapman, 1987)

Information Processing and
Intervention

Language Intervention Contexts

Children must attend to what their clinicians
say

Construct mental representations of their
clinicians' utterances

Detect a difference between the clinician's
use of language and their use of language

Realize that the difference is important

Store this realization in a way that enables
retrieval.

Connie, age 4, and her clinician play
"Restaurant” with toy people.

Connie, "This boy eating."

Clinician, "Yes, that boy is eating.”

Generalization General Language Intervention
Principles

recognize similarities between the form-
meaning-use interactions present in the
current speaking context and the form-
meaning-use interactions that were
present in the therapy setting

activate their new language knowledge
at the pragmatically appropriate time.

Promote attention.
preparatory attention - “are you ready?”

selective attention — limiting distractions

maintenance of attention — pacing,
rewards, and explicit instruction
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Speak clearly and slowly

when clinicians slow their rates of speech,
they provide learners with more time for
processing, encoding, storage, and
retrieval.

Promote phonological coding.

Gillam and van Kleeck (1996; 2007) found
that children who received rhyming and
phonological awareness training improved
considerably on measures of phonological
coding ability.

Initial Sound Identification. The teacher selects a
picture and the children tell her what sound it starts
with.

Generating words -
children select untrained pictures of words that begin with
target sounds

children think of words that begin with target sounds (no
picture cues).

Repeat the same 4 step hierarchy with final position
sounds.

Memory Span
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Phoneme Awareness Study

Teach the initial sound - pictured word relationships. The
teacher and/or puppet tell children about the initial sounds in
the 8 target words.

Initial Position Phoneme judgment and correction. The child's
task is to identify when words are said correctly or incorrectly.
The child is asked to correct the teacher's or a puppet's
incorrect production.

Initial Position Sound Matching. Children pick pictures of
words that begin with the sound that the teacher names.

Sound Blending (Synthesis) -
/g—a—-t—of
Trained then untrained

Sound Analysis
Show a picture of a previously trained word and say the word,
children will say the sounds.
Trained then untrained

Plan activities around topics or concepts
that are familiar to the learner.
Greater prior knowledge enables learners
to attend more carefully to new information,
which leads to more elaborate encoding,
increased storage, and a greater variety of

retrieval cues.

Teach new forms for old content
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Help learners organize new knowledge. _ ) _
Provide learners with retention cues.

Graphic organizers
Learners can remember much more

information when they have organized their

knowledge into meaningful chunks. As suggested by Hudson and Gillam
(2998) clinician questions, summaries,
drawings and pictures can be internalized

Gillam & Gillam (in prep) - greater story by leamers as recall cues

retelling and comprehension scores after
teaching story macrostructure

Specific Language Results of Neuroscience Skill Learning
Intervention Programs

Studies
Discrete Trial Training

Computer Assisted Instruction 1. Training must involve heavy repetition

Fast ForWord — Language
Scientific Learning Corporation 2. Training needs to be applied over an
Mike Merzenich & Paula Tallal intense daily schedule

3. Children need to be closely attentive to
each training trial

4. To be motivated over time, the child Fast ForWord Exercises

must get most answers right.
1.Created computer algorithms using monitored

) observing response strategies and multiple
5. The child should be rewarded for effort rewards.

as well as success.

2.Seven total exercises, five are presented

6. The task must gradually increase in eachiday:
difficulty.

3.Modified speech stimuli are used. The rate of
the speech signal is slowed by as much as
7. Tracking is important because every 150% and fast transition elements are
brain improves at its own rate. differentially amplified by as much as 20dB.
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Phoneme ldentification

Trains the child to accurately identify
consonants in CV or VCV segments.

Target and contrasted sounds are presented
in synthetically modified forms, and the CV
or VCVs are presented with progressively
shorter IS|s across 13 steps.

Phonic Word

The child identifies which of two pictures
represent a target word.

92 phonologically confusable word pairs are
contrasted.

Language Comprehension
Builder

A typical comprehension task that involves
40 classes of grammatical distinctions.
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Phonic Match

A matching game context in which children
select pairs of CVC words or CV syllables
from a display of 4, 9, or 16 choices.

Block Commander

The child responds to instructions of
increasing length and/or grammatical
complexity on a game board in a
hierarchical task format modeled after the
Token Test for Children.

Claims about FFWD

Fast ForWord engages brain plasticity
mechanisms that change the cortex

Merzenich and Jenkins claim
Fast ForWord training results in maximal

reorganization of the neural mechanisms that
support temporal processing,

resolves temporal processing deficits that
underlie language-learning impairments

improves basic language learning mechanisms.
(Habib, 2003; Temple et al., 2003; Nevile, 2008)
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The Efficacy of Fast ForWord -
Language: Results of a

Randomized Clinical Trial

Journal of Speech -Language -
Hearing Research, 51 , 97-119

Research Questions

Does the language and auditory processing
of children with SLI who receive FFW-L
intervention improve significantly more
than children who receive other types of
intervention or academic enrichment?

Are gains maintained over time?

What Treatments Were
Compared?

Fast ForWord -Language

Computer Assisted Language
Intervention

Individual Language Intervention
. Academic Enrichment
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Ron Gillam, Craig Champlin, LaVae
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University of Kansas

Funded by a grant from the National
Institutes of Health.

Age and Gender

216 children
6 year olds - 58
7 year olds - 78
8 year olds - 80

136 males
80 females
1.66 : 1 ratio

Language Measures

Comprehensive Assessment of
Spoken Language (CASL)

Language Sample
Test of Narrative Language (TNL)
Token Test for Children (TTC)

Children 's Communication Checklist
(Cco)
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Nonspeech Tests

Signal=brief tone; Masker=narrow-band
noise
Tone in simultaneous noise (TSN)

Tone in backward noise (TBN)

Upward frequency sweep (FWD)

Auditory Measures

/‘\

Data Collection Points

Pretest (June)

Immediate Postest (mid July)
3 month follow -up (October)
6 month follow -up (January)

General Procedure Research Quality Controls

Random assignment
Fidelity

Blinding

Low attrition

High compliance
Intention-to-treat analyses

3 cohorts of children ( summer
schools)

24 children were randomly assigned to
the arms (6 children per arm) at each
site.

6 weeks
1 hour & 40 minutes per day
5 days a week
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Outcomes

Replication

Estimated Marginal Means of CASL Estimated Marginal Means of TBN in dB
At TBN_TYPE = Mod/ Severe At TBN_TYPE = Moderate/Severe

88

86
84
82
80
78 Treatment Treatment
76
74

72
70

1
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TBN Correlations
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Conclusions

Fast ForWord

massed practice learning paradigms and speech
modification algorithms

teach children to discriminate between
successively smaller differences in tones,
phonemes, syllables, and words.

Gains are not unusually large in comparison
to language gains from other treatments.

Summary

Children with language impairments have
information processing problems
General intervention procedures can
impact information processing
Attention — preparatory, selective,
maintenance
Phonological Memory — Phonological
Awareness
Long-term Memory — Graphic Organizers,
Growth Relevant Recasts
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These are not the kinds of language
demonstrations that make maximal use
of children’s interests, their reasons for
learning language, or their prior
knowledge

There are a variety of therapy techniques
that can improve auditory perception.

In a randomized clinical trial, discrete trial
learning protocols and goal-directed social
interaction both impacted attention,
perception, and working memory and
yielded positive language outcomes.




