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Abstract

The Effect of Interactive Metrononme Training on Children’s
SCAN- C Scores. Etra, Joel L., 2006: Applied D ssertation
Nova Sout heastern University, Fischler School of Education
and Hurman Services. Auditory Perception/Auditory Training/
Audi tory Test s/ Audi ol ogy

In this study, the effect of Interactive Metronone, a
treatment for attention deficit that requires the subject
to match a conputer generated rhythm on auditory
processing in male and fenmale children ages nine to
fourteen was investigated. Eight children were adni nistered
the SCAN-C and then were given the 15-hour Interactive

Met ronone training and adnini stered the SCAN-C agai n.

SCAN- C raw scores showed a significant increase (p = .002).
SCAN- C subtests of dichotic |istening showed greater

i mprovenents than the other subtests. It is suggested that
Interactive Metronome may affect auditory processing

di sorders by influencing neurol ogi cal organization. It was
concl uded that Interactive Metrononme could be an effective
treatnment for disorders of auditory processing. Potenti al
difficulties in the provision of Interactive Metronone were
di scussed. Additional research was suggested with |arger
and nore diverse sanples as well as different trainers.
More research into the design of the Interactive Metronome
trai ni ng schedul e was al so suggest ed
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Chapter 1: Introduction

Statement of the Probl em

Children with auditory processing disorders (APD) may
have difficulty follow ng directions, performpoorly in
academ cs, and have difficulty with selective listening
(Tillery, Katz, & Keller, 2000). Snoski, Brunt, and
Tamahi |l (1992) noted that children with APD are often
considered to be poor listeners and inattentive. It is easy
to see how children with such difficulties would present a
significant challenge in the classroom

Speech-1 anguage pat hol ogi sts (SLPs) treat disorders of
auditory processing in a variety of settings including
school s, private practice, hospitals, and medical clinics.
A nunber of direct and indirect therapies are conmmnly used
to reduce the effect of APD. Treatnents such as traditiona
| anguage t herapy and environnmental nodification have little
enpirical support for their effectiveness. Additional cost-
ef fective treatment choi ces would be wel comed by nany SLPs.
To be truly attractive, such treatnment options should be
i nexpensive to acquire and to adm nister. In addition
extensive training of the clinician should not be a
prerequi site. The progress nade in an ideal program should
be easily neasured. The clinician should also be able to

use the programwith a variety of ages.
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Pur pose

The purpose of this applied dissertation study was to
research the effectiveness of Interactive Metronome (IM in
the treatnent of APD. IMis marketed as programthat will
i mprove sports performance, mnuscle coordination, and
musi cal ability. It is also marketed as a treatnent for
processi ng di sorders, presunmably including APD. Cinicians
need evi dence-based support for their treatment decisions.
I M can be a valuable tool for treating APD in any nunber of
settings if its effectiveness can be denonstrated.
Research Question

This research was designed to determ ne whether IM
woul d be an appropriate tool for the treatnent of APD. The
research question that was addressed was, Does I M training
i nprove auditory processing as nmeasured by performance on
SCAN-C test itens?
Definitions of Terms

According to the American Speech-Language Heari ng
Associ ati on (ASHA) wor ki ng group on APD (ASHA, 2005),
auditory processing “refers to the perceptual processing of
auditory information in the central nervous system and the
neur obi ol ogic activity that underlies that processing and
gives rise to el ectrophysiological auditory potentials” (p.

2).
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Attention deficit is a disorder characterized by
i nattention, inmpulsivity/inhibition, and overactivity
(Senrud-d i keman, 1999). The Diagnostic and Statistica
Manual of Mental Disorders-4 (American Psychiatric
Associ ation, 1994) divides the attention deficit popul ation
into predonminantly inattentive, predom nantly hyperactive-

i mpul sive, and conbi ned. For the purpose of this study,
which is primarily concerned with APD and not attention
deficit, the informal designation of attention deficit by
parents or teachers who believed that a child was having
difficulty |learning because of an inability to sustain
attenti on was used.

Auditory short-termnenory (for the purposes of this
research) refers to nmenory that involves recall of auditory
information for a relatively short time, such as a few
seconds.

Auditory synthesis is the ability to nerge or bl end
phonenes into words. Auditory synthesis is an inportant
skill for reading especially nultisyllabic words.

The SCAN-C is a screening test for auditory processing
di sorders. Because it does not require an audionetric
booth, or extensive training, it is a test that can be
admi ni stered by speech pathol ogi sts and ot her educationa

pr of essi onal s.
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Auditory figure ground refers to the ability to
perceive auditory signals in the presence of background
noi se. One of the SCAN-C subtests addresses auditory figure
gr ound.

IMis a training programthat uses conputer generated
rhythns to inprove attention span

Phonemes are the sounds of human speech. Phonenes
differ sufficiently fromeach other that substituting one
for another woul d change the neani ng of the word.

Auditory discrimnation refers to the ability of the
auditory systemto discrimnate between phonemes. Anot her
term m ght be phonenic perception.

Semantics refers to the neanings of words. Semantic
perception refers to the ability to hear a word and di scern

its meaning.
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Chapter 2: Literature Review
Defining the Topic

The topic of disordered auditory processing has
created consi derable controversy. One source of this
controversy has been the definition of the disorder.

Keith (1999) cited an ASHA task force definition
stating in general terns that APD is a deficiency in one or
nore nechani sms or processes relating to a variety of
auditory behaviors. He listed a nunber of behaviora
criteria including (a) difficulty with auditory
di scrimnation, (b) deficiencies in remenbering and
mani pul ati ng phonenes, (c) difficulty understandi ng speech
in the presence of conpeting noise, and (d) frequent
requests for information to be repeated. In a technica
report from ASHA (2005), the follow ng definition was used:
“(CAPD is a deficit in neural processing of auditory
stimuli that is not due to higher order |anguage,
cognitive, or related factors” (p. 2). The report also
reasserted the belief that APD exists as a valid diagnosis.

Thayer and Dodd (1996) described auditory processing
as “a conplex analysis of the acoustic signal and a
reintegration of that information into auditory patterns or
gestalts” (p. 37). The authors also pointed out that there

is no clear distinction between the central and periphera
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hearing systemnms, which renders problematic the use of the
termcentral. Further diagnostic uncertainty was introduced
by sone theorists who referred to phonol ogi cal perception
and others to semantic perception, both of which are

af fected by devel opnental factors.

Stark and Bernstein (1984) noted, “Central auditory
processing refers nost frequently to psychol ogi cally and
behavi oral | y defi ned phenonena nmeasured in relation to an
auditory signal” (p. 57). Watkins (1990) preferred
“difficulties in processing the speech signal in the
absence of peripheral hearing inpairnent” (p. 63).

Jerger and Musi ek (2000), in a consensus paper
devel oped at the Bruton Conference, presented the
definition of an auditory processing di sorder as foll ows:

A deficit in the processing of information that is

specific to the auditory nodality. It may be

associated with difficulties in listening, speech
under st andi ng, | anguage devel opnent, and learning. In

its pure form however, it is conceptualized as a

deficit in the processing of auditory input. (p. 2)

O her chil dhood disorders such as hyperactivity, autism
and learning disabilities may present simlar synptons and
are not well differentiated by tests that rely on

behavi oral responses.

A number of aut hors questioned whet her APD exists as a

di stinct disorder separate froma | anguage di sorder
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(Friel-Patti, 1999; Keith, 1984; Rees, 1973) or from
pansensory processing di sorders (Cacase & MFarl and, 1998).
Di agnosi s by Testing and Behavi oral (Cbservations

Because APD is not well defined, testing and
eval uation procedures are also controversial. Snoski et al
(1992) surveyed teachers’ observations of students’
behavi or characteristics to develop a list of the behaviors
that identify APDin children. Simlarly, Wtkin, Butler
and Wal en (1977) broke down auditory processing into five
behavi oral factors in order to select appropriate testing
nmet hods. These factors include short-term auditory menory;
auditory synthesis, which involves the synthesis of
unconnected fragnmentary information; auditory figure
ground; and oral |anguage processing. The authors were
surprised to note that no single factor of auditory
di scrimnation enmerged as significant but that |anguage
processing factors were nost significant.

In a second analysis of the data, another set of five
factors energed. They were oral reading, auditory figure-
ground, speech-sound discrinination, nonverbal reasoning,
and oral | anguage processing. Wtkin et al. (1977) nade a
nunber of recomendations for diagnosis of APD. They
recormended caution in the use of observations of auditory

behavior in the classroom by untrai ned observers for the
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pur pose of diagnosis, as in this study, instead of fornmal
testing. They asserted the need for further studies of the
rel ationship of APD to reading disabilities and the need to
assess children with learning disabilities carefully on
multiple factors, including auditory figure-ground.

I n another use of behavioral observation for the
pur pose of diagnosis, Snmoski et al. (1992) used a survey of
teachers to develop a sinmlar list of the behaviors that
identify APD in children. They found that children with APD
had a wi de range of acadeni c achi evenent including some who
wer e above average and sone who were bel ow. Teachers were
asked to rate APD children on the paranmeters of socia
behavi or that are not necessarily related to APD. These
i ncl uded general disposition, ease of discipline, liking
school, peer interaction and energy level. Al of these
were judged at or above average by teachers. Only
concentration was rated bel ow average. The authors al so
found a greater nunmber of children receiving specia
readi ng hel p anong t he APD popul ati on.

The sel ection of appropriate testing has been
di scussed in a nunber of articles. Cacase and MFarl and
(1998) included pansensory processing di sorders such as
vi sual processing as well as devel opnent al dysl exi a,

devel opnent al dysphasia, attention deficit, and effects of



http://www.docu-track.com/index.php?page=38
http://www.docu-track.com/index.php?page=38

otitis nedia. Al of these deficits share behavioral and
neur ol ogi cal synptonms with APD.

Singer, Hurley, and Preech (1998) preferred the use of
a test battery and found that the binaural fusion test was
nost effective in differentiating children with both
| earning disabilities and presumed APD froma contro
group. Wtkin et al. (1977) recommended caution in the use
of untrai ned observers such as classroomteachers in the
di agnosis of APD. In the Snoski et al. (1992) study,
however, classroom behavioral judgments were called for
whi ch teachers are qualified to make. Cautious use of such
data may still be advisable.

Musi ek and Chermak (1994) recommended different tests
for different types of patients. Patients were divided into
groups based on age and site of lesion with appropriate
test batteries assigned to each group. For children, the
aut hors recomended tests of dichotic digits, frequency
patterns, conpeting sentences, and pediatric speech
intelligibility. For patients w th neurol ogica
i nvol venent, they reconmended auditory brain stemresponse,
interaural timng procedures, masking |evel differences,
and synthetic sentence identification.

The SCAN-C (Keith, 2000) uses four subtests to

identify children who may benefit fromtreatnent for APD
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The four tests are filtered words, auditory figure-ground,
conpeting words, and conpeting sentences.
Medi cal and Traditional Managenent

Tillery et al. (2000) investigated the effects of
nmet hyl phenidate (Ritalin) on processing abilities of
attention-deficit children. Attention was neasured by a
conti nuous processing test. The researchers found that,
al t hough attention was increased with the drug, there was
no i nprovenent in processing as neasured by the staggered
spondai ¢ word test, the speech-in-noise test, and phonenic
synthesis. Although it is reasonable to assune that
i nproved attention will lead to inproved processing, it
appears that it is not always the case.

Greenspan (1999) included APD in considering treatnment
of children with attention disorders. He cited the
distractibility of APD children and their frequent need for
repetition of directions. Mdst of his recomendati ons were
for environnental managenent rather than direct treatnent.

Nuner ous therapeutic nodels for treatnent of APD have
been explored. Keith (1999) listed inportant behaviors that
shoul d be addressed in therapy. He recommended teaching
students to follow directions, listen and anticipate, ask
rel evant questions, answer questions, and use witten

notes. He al so stressed devel oping sel f-nonitoring and
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sel f-evaluation skills. He noted that treatnent can be by
management or remedi ati on. Managenent incl udes environnent al
nodi ficati ons, perceptual, cognitive, and conpensatory
trai ni ng. Compensatory training includes speech-sound

di scrimnation, auditory analysis, phonem c synthesis, and
auditory figure-ground training. Cognitive training involves
nmessage conprehension skills. Perceptual training includes
sound | ocalization, auditory discrimnation, auditory
pattern recognition, tenporal resolution, tenporal masking,
temporal integration, and tenporal ordering.

Tallal (1984) reconmended training in tenpora
auditory processing for children with phonemni c processing
difficulties. She argued that tenporal processing deficits
are the cause of phonenic processing deficits and that
renmedi ati on nust begin with inprovenent of tenporal
processi ng.

Tallal et al. (1996) used acoustically nodified speech
to slow and stress the distinctive differences between
phonenes. To acconplish this, the waveform of the signa
was changed. They conpared children trained with this
nodi fi ed speech to children who used conputer ganes
designed to enhance processing thresholds. The group who
were trained in tenporal processing showed greater

i mprovenents in speech discrimnation and | anguage
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conpr ehensi on.

In an apparent reference to Tallal et al. (1996),

Crai ghead (1999) urged caution in the use of treatments
that are not sufficiently supported by research. A simlar
caveat had been expressed by Rees (1973).

Chermak and Musiek (1992) used what they called a
conpr ehensi ve approach. They recomended traini ng of
listening and problem solving skills. Long-term gains, they
asserted, were best acconplished by the teaching of
| anguage-| earni ng and netacognitive skills.

I Muses rhythmto increase attention and, as is
clained by the devel oper of the program can al so inprove
processing ability (Casilly, n.d.). This possible
connection with | anguage processing is al so suggested by
Shaffer et al. (2001), although no research has been
publ i shed addressing that specific connection.

| mprovenent in golf swing accuracy was denonstrated by
Li bkuman, Orani, and Steger (2002), who conpared | Mtrained
golfers with a control group who read golf inprovenent
literature. The I Mtrained gol fers showed i nprovenent
nmeasured by the distance of the golf ball fromthe pin. It
was suggested that the difference in performance was due to
i mproved timng of the golf sw ng.

Shaffer et al. (2001) investigated the effects of I M
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on a nunber of dinensions of attention deficit and
hyperactive di sorder (ADHD) in children including | anguage
processi ng. They divided 56 boys di agnosed with ADHD into
three groups. One group was trained with IM Another group
pl ayed video ganes. A third group received no form
intervention or therapy at all. The Interactive Metronone
group showed significant inprovenent in a nunber of

par anmet ers incl udi ng | anguage processing, control of
aggression, and attention.

Koomar et al. (2001), in a single case study, found IM
to be an effective instrunment for the inprovenment of timng
and rhythm The authors clainmed these abilities are
fundanmental to devel opi ng conpl ex problem solving skills.
Summary

Al t hough the precise nature of auditory processing
di sorders remmins uncertain, the considerable effects of
this disorder denmand attention. It is not unlikely that APD
pl ays an etiological role in a nunber of disorders. Wth
its unclear definition, the cause of the APD itself becones
difficult to treat. Mst of the treatnents cited in the
l[iterature deal with the synptons and do not treat the

problemdirectly.
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Chapter 3: Method

The research question that was addressed was, Does I M
training i nmprove auditory processing as measured by
performance on SCAN-C test itens?

Testing and training took place in the office of this
researcher and on the prenises of the cooperating school
both of which are in a small northeastern city, popul ation
39,000. The town is located in a county with a popul ati on
of 266,466. OF this total, 6.4%of the population is bel ow
the poverty level (U.S. Census Bureau, 2004). The school is
a parochial school with 116 children in prekindergarten
t hrough ei ghth grade. Neither the office suite nor the
school s therapy roomwas sound treated, but both had a
qui et envi ronment appropriate for SCAN-C testing. The
SCAN- C was standardi zed by its devel oper in both a quiet
envi ronnent and an audi onetric booth. No significant
di fferences were found between the two conditions (Keith,
2000). Subjects were pretested with the SCAN-C test for
auditory processing, treated with IMtraining, and
posttested with the SCAN-C
Popul ati on

Six male and two femal e subj ects between the ages of
8- 14 years were used for this study. Al subjects were

greater than 6 years of age, as that is the m ni mum age
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recormended by IMfor the training. None of the subjects
was receiving any other treatment for APD. In order to
partici pate, subjects had to be able to follow the
directions required by the IMtraining program Although 10
children were recruited, only 8 conpleted the training. Al
the children were considered by their teachers and parents
to be deficient in attention. When soliciting subjects for
this study, this researcher asked parents and teachers to
refer students who they thought were attention deficit.
They were told that, if the children made enough errors on
a test of APD, they would receive treatnment for attention
deficit at no charge. No formal testing for attention was
done. Since this study was not investigating attention
deficit, it was not considered necessary to quantify or
otherwi se formalize the diagnosis of attention deficit. No
investigation into the effect of IMtraining on attention
deficit was attenpted

One mal e and one fenal e subject had a diagnosis of
Asperger’s Syndrome. These children required additiona
time to learn to performall the exercises required by the
I M program but ultimately conpleted the training with
results not unlike the other trainees.

Parents of subjects were interviewed prior to

inclusion in the study in order to discuss the study and
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acquire informed consent. Parents were questioned regarding
their children’s hearing, and no child with a reported
hearing | oss was included in the study.

Subj ects underwent I Mtraining, which took 15 to 17
one- hour sessions over a 6-week tine period. Pre and post
testing with the SCAN-C was conducted by this investigator
who is a qualified exam ner as defined by the SCAN-C
devel oper. The manual that acconpanies the SCAN-C (Keith,
2000) requires that the user be “know edgeable in the
adm ni stration and interpretation of tests designed for
speci al education programs for children with | earning or
processi ng problens” (p. 7) Examiners may include speech
pat hol ogi sts, audi ol ogi sts, and ot her professionals such as
speci al educators. Test-retest reliability was reported
with an interval of 2 days to 6 weeks and ranged from .65
to .82 (Keith, 2003).

IMtraining uses rhythmto increase attention span
Trai nees match a conput er-generated tone using prescribed
body novenments over an increasing length of time. Trainees
wear a switch on one hand and, for foot exercises, tap on a
switch on the floor. The foot switch is connected to a
junction box, which is connected to the conputer. The hand
switch is simlarly connected using w rel ess technol ogy.

The 13 different left, right, and bilateral body novenents
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i ncl ude cl appi ng, tapping a hand against the ipsilatera

t hi gh, tapping one or both toes, tapping with one or both
heel s, tapping with a toe whil e bal ancing on the other
foot, and alternating a hand tap and a toe tap. Repetitions
of each exercise increase with each session and reach as
many as 2,000 repetitions of a particular exercise as well
as a few hundred repetitions of other exercises per

sessi on. \When doing 2,000 repetitions, the subject is
concentrating on the rhythmfor up to 37 minutes within the
1-hour session. In a given session, for exanple, a trainee
m ght be instructed to clap two hands together 1,500 tines,
tap the left hand on the left thigh 300 times, tap two
heel s 300 tines, and tap with the toes 300 tines. Each
session begins with a short-formtest requiring 54 hand

cl aps without the guide sounds and an additional 54 with

t he gui de sounds.

Each 1-hour session included a variety of the
novenents and usually required a total of nore than 3,000
taps or repetitions. The program for each session and
session goals are described in a training guide (see
appendi x). The conputer neasured the accuracy of each tap
and returned a score for each exercise that represented the
average deviation in mlliseconds froman exact match with

t he conput er-generated tone over the course of the
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exerci se.

During training, the subjects received feedback
t hrough headphones on the accuracy of each tap. The
f eedback took the formof different sounds, known as guide
sounds, in each ear. Taps prior to the reference beat
generated a sound in the left ear and taps after the
ref erence beat generate a sound in the right ear. There was
a uni que sound for taps that exactly matched the reference
beat, another for sounds within 15 mlliseconds of the
reference, and another for sounds that were beyond the
runni ng average that was determ ned by the program during
each exercise. The results were then used to determne
progress in the training.

Training required at |east 15 one-hour sessions. In
this study, trainees were seen two to three tines per week.
Three of the subjects were unable to consistently conplete
all the prescribed exercises in every 1-hour session
Consequent |y, additional sessions were schedul ed. Because
of frustration apparent on the part of the subjects, as
wel | as available tine constraints, four of the subjects
were still unable to conplete as many repetitions as were
prescribed by the program I[Mtraining was conduct ed by
this investigator, who was trained and certified by the IM

conpany to administer |IMtraining.
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I nstrument ati on

The SCAN-C Test for Auditory Processing Disorders in
Chi | dren- Revi sed (Keith, 2000) is a screening test of
auditory processing that is administered individually.

Subj ects listen through headphones to instructions and
stimuli recorded on a conpact disc. To respond, the subject
needs only to repeat what is heard. According to a

techni cal report (Keith, 2003), this avoids cross-nodality
confusion that mght be present in the cognitively nore
demandi ng task of identifying pictures in an array and
pointing to the correct one.

The test has four subtests. The filtered words and
auditory figure-ground subtests are speech tests in which
the stimul us words have been distorted or presented in the
presence of background to reduce intelligibility and
simulate real listening conditions. The competing words and
conpeting sentences subtests are dichotic listening tests.
Different words or sentences are presented sinultaneously,
one word or sentence to each ear

The filtered words subtest tests the ability to hear
di storted speech. The SCAN-C manual (Keith, 2000) states
that a | owpass filter was used at “1000 Hz with filter
roll-off of 32 dB/octave so that the high frequency wounds

were elimnated” (p. 16). Children with auditory processing
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di sorder may m sunderstand such speech. This difficulty may
be the cause of some receptive |anguage di sorders (Keith).
The child is asked to repeat words that sound nuffled. The
test stimuli are one-syllable words that have been | ow pass
filtered at 1000 Hz. Three practice and 20 test words are
presented to the right ear. Then two practice words and 20
test words are presented to the left ear.

The auditory figure-ground subtest tests the ability
to understand words in the presence of background noi se.
Children with auditory processing disorder often have
di fficulty understandi ng speech in noisy environments such
as classroons (Keith, 2000). In this subtest, single
syll able words are presented in the presence of a competing
conversation or story. The child is expected to repeat the
stimulus words heard in the presence of this background
noi se. Two practice words and 20 test words are presented
to the right ear, and then two practice and 20 test words
are presented to the left ear.

In the conpeting words subtest, different nonosyll abic
words are presented in each ear and the subject is directed
to repeat the word heard in one ear. The child hears two
wor ds sinul taneousl y-one word presented to each ear. First,
two practice word pairs and 15 test word pairs are

presented. The child is instructed to repeat both words,
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repeating the word heard in the right ear first. Then, a
second set of two practice word pairs and 15 test word
pairs are presented. The child is directed to repeat both
words, saying the one heard in the left ear first.
Conpeting words is a test of ear advantage or
domi nance, which has been shown to be related to
mat ur ati onal del ays and neurol ogi cal di sorgani zati on often
seen in APD. The conpeting words subtest enables the
exam ner to assess the child's ability to understand
conpeting speech signals (sonetines call ed binaural
separation). The conpeting words subtest is a dichotic task
that is used to assess function of neurol ogi c pat hways of
the auditory system (Keith, 2000). Poor overall performance
on this subtest may indicate a devel opnental delay in
mat urati on or underlying neurol ogi cal di sorganization or
damage to auditory pathways. The conpeti ng words subtest
al so assesses ear advantage. Left-ear advantage can
indicate failure to develop | eft heni sphere dom nance for
| anguage. Abnornmalities shown by dichotic words test
results are related to a wide range of specific
disabilities, including auditory processing di sorder and
| anguage disabilities (Misiek & Pinheiro, 1985).
Simlar to conpeting words, conpeting sentences uses

sentences in the sane way to further exam ne ear doni nance
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(Keith, 2003). This subtest, as in conpeting words, is
designed to address neurol ogi cal organization. This subtest
all ows a conparison with conpeting words but on a higher
linguistic level since it requires the repetition of
sentences instead of single words (Keith, 2000). Pairs of
sentences are presented to the right and left ears

si mul t aneously. Unli ke the conpeting words subtest, the
child is instructed to listen to and repeat only the
stimuli presented in one ear, while ignoring stinuli
presented to the other ear. First, two practice sentence
pairs and 10 test sentence pairs are presented. The child
is instructed to repeat only the sentence heard in the
right ear. Then, another set of practice and test sentence
pairs are presented. This time, the child is instructed to
repeat only the sentence heard in the left ear.

The test provides a raw score that is interpreted as
an age-normed standard score. The test places scores within
one standard deviati on of the nmean as normal. Scores
greater than one standard devi ation fromthe nean are
borderline, and nore than two standard deviations fromthe
mean are considered disordered. In the current study, the
total and subtest raw scores were used. Since the test uses
only three categories--normal, borderline, and di sordered--

the use of raw scores allowed a nore sensitive indication
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of changes in SCAN C perfornmance although it was not a
claimto be diagnostic for APD. For this study, children
were admini stered the SCAN-C while seated in a quiet room
The test CD was played on a Sony DEJ-621 portable CD player
wi th Sony MDR-V600 circumaural headphones.

In a review of the SCAN-C (Berg & Spitzer, 2005), a
probl em was identified regardi ng construct validity.
Auditory processing is concerned with what happens to the
signal on the perceptual level. Utimtely, it is a
precognitive skill. Achild with no know edge of English
however, would not do as well as a child with sone
know edge of the neanings of English words. Being able to
repeat the words is likely to inply sone know edge of their
nmeani ng. Additionally, the inclusion of both single-word
and sentence dichotic listening tasks for conparison
inplies that there is some influence by higher cognitive
pr ocesses.

Al t hough the SCAN-C is a screening test, it was chosen
for this study because it can be administered by this
researcher who is not an audiologist. Oher APD tests can
be adm nistered only by an audiol ogi st in a soundpr oof
environnent. It was believed that, because the test is
designed to identify disorders of auditory processing,

i mprovenent on the test would indicate a change in auditory
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processing ability. The test has a total of 130 itens.

Al t hough no inference is made for the di agnosis of APD by
the SCAN-C, an assunption is nade that inprovenent in
SCAN-C total raw score inplies inprovement in the skills
that comprise auditory processing.

The equi pment required to adnminister the IMis
available only fromthe | Mconpany for a cost of $3,000.
The package includes the software, hand and foot switches,
the control unit, a set of circumaural headphones,
ear phones for nonitoring the sounds by the trainer, and 100
hours of use. Additional hours are avail able for $10 per
hour. The user nust provide the conmputer equipment. |M
presents a metrononme beat to a subject through headphones.
The frequency of the beat is adjustable by the trainer but
is normally set at 54 beats per mnute for nmpst subjects as
was done during this research with two exceptions. In the
case of one of the subjects diagnosed with Asperger’s, the
tempo, normally set at 54 beats per mnute, had to be
sl owed for 10 minutes to allow himto match his hand
novenents better with the netronone beat. One of the other
subj ects becane agitated by the guide sounds and conpl ai ned
that the task was too difficult. The difficulty setting was
changed to allow himto be as rmuch as 200ns off the target

beat for three of the earlier sessions. This subject
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finished the programwith a performance that was conparabl e
to that of the other subjects. Trainees wear headphones and
a hand switch and, for some tasks, also tap on a foot
switch on the floor.

Sone exercises require the trainee to be standing. For
exerci ses not involving balance, trainees may sit at the
di scretion of the trainer. The trainer is also permtted to
nodi fy the exercises to accommpdat e physical disabilities
or achi eve trainee-specific needs. For example, wheel chair-
bound trai nees would be able to performall exercises
seated and hem paretic trainees mght need to perform al
hand exercises with only one hand. The switches allow the
conputer to neasure the accuracy of each hand or foot tap
The programreturns an accuracy score in nmlliseconds and
al so records the nunber of perfect matches. Scores can be
grouped to obtain scores for performance on tasks involving
only hands or only feet. During training, subjects receive
f eedback t hrough the headphones that indicates the accuracy
of their matching of the beat.

The programincludes a short form assessnent (SFA) and
a long form assessnment (LFA). The SFA is perfornmed at the
begi nni ng of each session and includes 54 repetitions with
two hands without the guide sounds and 54 repetitions with

t he gui de sounds. This assessnent helps the trainee to
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concentrate on the metronone beat to the exclusion of the
gui de sounds. It also is an indication to the trainer of
the extent to which the trainee is confused or distracted
by the gui de sounds. The LFA includes 30 repetitions of
each of the exercises. The average millisecond score of the
exercises in the LFA can be used to track progress and al so
to determ ne when the training has been successfully

conpl et ed.
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Chapter 4: Results

Two sets of scores were generated by the subjects of
this applied dissertation research project. Pre- and
posttest total raw SCAN- C scores were conpared for
signi ficant changes using a dependent sanples student
t-test. The I M programincludes the LFA, which averages
performance on all of the exercises and reports a
mllisecond score. This assessnent was given before
training, at Session 7 (which is called mdtern), and after
the last session. It was expected that, with inproved
accuracy and concentration, scores would decrease. A
ei ght subj ects showed a significant decrease in the I M
mllisecond scores when the total pretest and posttest
results were conpared

The significance of this change in scores was
denonstrated by a t-test wherein t(14) = -4.22, p = .001.
Results of the IMLFAs are summari zed and presented in
Figure 1. The decrease in these scores indicates an
i nprovenent in the ability to sustain accuracy of the
t appi ng over time.

Significant increases in scores were al so obtained on
the SCAN-C test. At-test, t(14), resulted in a t val ue of

-3.90 and a probability of .002. The average increase in
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SCAN- C scores for all subjects (n = 8) was 24% The average
i ncrease for the males (n = 6) was 26% and for femal es

(n = 2) was 21% The average age of the eight subjects was
10 years. Those under 10 (n = 3) achieved an average
increase in SCAN-C scores of 34% whereas those 10 and over
(n = 5) had an average inprovenent of 19% | nprovement on

the SCAN-C was evident for all subjects as sumarized in

Fi gure 2.
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Figure 1. Changes in IMmillisecond scores.

A conpari son of subtest results was acconplished and

summari zed in Figure 3. Individual subtest scores were
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averaged across subjects. It was expected that, because IM
is a programthat is designed to increase attention, nost
of the inprovenent should have been in the filtered speech
and figure ground subtests, which are nore sensitive to
attention. However, the average increase in subtest scores
was greater for Subtests 3 and 4, which are the tests of

di chotic |i stening.

160 1
B Pre-treatment

140 1 OPost-treatment

120 4

100

80

SCAN-C Raw Scores

60 -

40 A

20 A

Subjects

Figure 2. Changes in SCAN C raw scores.

These tests are nore related to neural organization.
The inplication, therefore, is that I Mhas an effect not
only on attention but, perhaps to a greater extent, on

neur ol ogi cal organi zation
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Chapter 5: Discussion

Overvi ew of Applied Dissertation

Treat ment for APD is approached through a nunber of
di fferent strategies. These include direct therapy,
environnental nodification, and conputerized instruction.
There is a need, however, for research to support the
ef ficacy of these treatnments (ASHA, 2005). IMis a
treatment that is being used for attention deficit. The
current research was designed to determine if this
treatment may al so be effective for APD. The SCAN-C is a
screening test for APD that can be administered by a
speech-1 anguage pat hol ogi st. Changes in SCAN- C raw scores
were used to indicate the effect that I Mtraining nght
have on APD. As a result of this research, a strong
correlation (p = .002) was denonstrated between | Mtraining
and i mprovenent in SCAN-C scores. Percentage increases in
SCAN- C scores were al so conpared by gender and age. Mal es
achi eved scores slightly higher than femal es, although the
ratio of male to fermal e subjects was 3:1, which nmght skew
that result. Subjects younger than 10 years achi eved scores
hi gher than those achi eved by those 10 or over.
I mplications of Findings

Based on these results, | Mcan be considered an

appropriate treatnent for APD. However, during the
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i npl enentation of this research, sone difficulties arose.
The program requires considerable conmtnment by the
trainer, the trainee, and in sone cases, the parents and
the children’s teachers and school adm nistrators. As
noted, the programrequires at |east 15 one-hour sessions.
The child needs to be brought to these sessions; therefore,
someone must be willing and avail able to provide
transportation. The busy schedul es of parents and children
sometines made two to three sessions per week imnpossible.

I f adm nistered in a school setting, the program woul d
require the cooperation of classroomteachers to allow
students who may already be at acadenic risk to nmake up
work m ssed during time out of class.

During the inplenmentation of this study, many sessions
had to be reschedul ed because of conpeting fanmily and
school activities. This caused the length of the programto
be extended. In one case, a child was taken out of school
on vacation for a week. When this child returned, some of
the skills needed for IMhad to be taught again. The
child s absence from school al so made mi ssing instructiona
time for IMtraining problematic.

The I M programis somewhat demandi ng physically. It is
al so repetitious and, therefore, does not readily sustain

the interest of a child. The ability of the trainer to
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notivate trainees becones crucial, especially with younger
children. At |east one of the subjects conplai ned of
physi cal disconfort and needed rest periods during
training. One child becanme very frustrated by the demands
of the program and spent parts of the early sessions
crying. Wth encouragenent and tenporary adjustnent of the
program settings, he was able to finish the training
successful ly.

In spite of these difficulties, IMremains a viable
choi ce for speech-1anguage pat hol ogi sts, occupationa
t herapi sts and other professionals treating APD. Although
scheduling two to three 1-hour sessions per week can be
difficult, the program can be conpleted in about 15 hours.
There is no indication fromthis research that other
i nterventions including direct therapy and environmenta
nodi fi cati ons should not be used in conjunction with I M
Limtations

Because of the availability of subjects in the
geogr aphi cal area of this study and the expense and tine
required for training, only 8 subjects were used. This
smal | sanmple makes it inpossible to stratify and generalize
results by gender, age, or diagnosis. A larger sanple size
woul d al so make generalization of the results to the given

popul ati on easier to support statistically.
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The I M program specifies a total nunber of repetitions
for conpletion of the program Because of practica
consi derati ons such as schedul i ng and behavior, not all the
subj ects conpl eted the sanme nunber of repetitions. It is
not known what effect, if any, this discrepancy nmi ght have
had on the results.

In this study, all the IMtraining was done by the
same trainer. Although this trainer was certified by IMto
provide IMtraining, such training is al so provided by
individuals with a wide variety of professiona
backgrounds. Although the total nunmber of repetitions would
remain the same, differences mght arise in methods of
notivation. It is not known whether differences in
backgrounds woul d result in differences in the approach to
trai ni ng and, consequently, different results.

Al the subjects in this study were considered to have
attention deficit. It is possible that, because of their
poor attention skills, their performance was not
representative of children who are not attention deficit.

The SCAN-C test was used to denonstrate a change in
auditory processing ability. The test is not diagnostic
but, rather, it is a screening test. No inferences can be
made, therefore, regarding a diagnosis of APD. It was

assuned, however, that changes in the raw scores on the
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SCAN-C coul d be related to changes in auditory processing
ability. This assunption renmai ns untested.
Reconmendat i ons

A need for additional research is suggested by the
results of this study. Reconmendations include the
fol | ow ng:

1. Asimlar study with a |larger nunber of subjects
woul d enabl e stronger statistical support for the results.

2. A larger study could conpare performance by age,
gender, and ethnicity. Differences may be found that woul d
suggest ideal ages for inplenentation of IMtreatnent.
St udi es by gender woul d hel p establish expectations for
mal e and fenmal e trainees.

3. Diagnosis of APD is comonly done by an audi ol ogi st.
A study using pretests and posttests for APD admi nistered
by an audi ol ogi st could make nore definitive statenents
about IMtraining s effect on APD.

4. AI'l the subjects in the current study were
consi dered to have an attention deficit disorder. Studies
wi th ot her popul ati ons excl usively such as autism spectrum
di sorder or learning disability, as well as those with no
ot her diagnosis, could provide additional information for
general i zati on.

5. The IMtraining in this study was done by a speech-
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| anguage pat hol ogi st. Anot her study mi ght conpare results
of training provided by other professionals such as
occupational or physical therapists, psychol ogists, or
educational specialists.

6. Al though the I M program specifies a m ni mum nunber
of repetitions, a specified tenpo, a m ni num nunber of
sessions, a target mllisecond score, and a nenu of
exercises, there is nothing in the literature to support
any of these requirenments. It is not clear whether nore
repetitions would bring about greater results and what
woul d be the point of dimnishing returns. Additionally,
can simlar results be obtained with fewer repetitions over
fewer and | onger or nore and shorter sessions? The program
al so requires trainees to perform exerci ses using hands and
feet. No specific explanation is offered as to the
rati onal e behind this. Further research mght test the
val ue of involving the both arns and legs in the training.
As the programis used for other goals such as inproving
athletic performance and bal ance, perhaps recomendati ons
can be devel oped for a different menu of exercises
prescribed to address specific needs.

7. In this research, posttesting was done upon
conpletion of the training. No additional testing was done.

A followup study m ght be done to determ ne carryover of


http://www.docu-track.com/index.php?page=38
http://www.docu-track.com/index.php?page=38

37

the effects. SCAN-C testing after 6 nonths and again after
a year mght show additional inprovenment, |oss of inproved

performance, or stabilization.
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Appendi x

Interactive Metronone Traini ng Guide


http://www.docu-track.com/index.php?page=38
http://www.docu-track.com/index.php?page=38

43

interactive
metromnome.

IM Training Guide

Standard 15 Session
Training Plan

Trainer Name:

Trainee Name:

Date of Birth: / /
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Session 1: (1,676 reps)

Initial Long Form Assessnent

As you may recall fromthe IM Training Famliarization
section, the I MLong Form Assessnent includes 14 tasks that
require the trainee to performa variety of upper and | ower
body novenents in time with the IMreference tone. It
serves three purposes: to anal yze existing capabilities; to
gat her baseline data needed to sel ect the proper training

pl an; and to draw i nprovenent conparisons since it is given
before, m dway through, and after the training program The
Long Form Assessnent should take twenty to thirty mnutes
dependi ng on whet her you choose to have the trainee perform

the optional "Attend Over Tine."

Attend Over Time (AQT)

If you suspect that a trainee's assessnent scores are
only reflective of the very short duration of the Long
Form add the 'Attend-Over-Tine' test to the end of each

assessment adm ni st ered.

Getting Started

Start a newtrainee file by selecting “File” then
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“New’” fromthe menu bar and naming the file with the
trainee’s initials followed by the last four digits of the
soci al security number (or other identification nunber).
There should be a total of seven digits (e.g. JJD4567). If
he/ she does not have a mddl e nane, use “X’ in the place of
that middle initial. Then, fromthe nenu bar, select “Edit”
and enter the “Trainer” and “Trainee” information

(“Trainee” same as the file nane).

Note: Make sure the trainee is wearing confortable
cl ot hi ng and non-ski d shoes.

VWhat to Renenber (please read all itens)

- The date will be automatically entered for the session
the programw || use the date the conputer is using,
SO be sure it is correct.

- The netronone icon or “F2” on the keyboard will start
and stop each task, but keep in nmind that no data wll
be recorded should you need to stop a Long Form
Assessment task before its conpletion

- The trainee nust conplete all 14 tasks of the
assessnent in order to generate a "Long Form
Cal cul ations" report.

- The programwi || automatically advance to the next task
upon conpl etion of the previous one. Each task is
nunbered shoul d you need to nmanual |y sel ect the next

one.
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- The first four tones of all LFA tasks (and some ot her
tasks) are for practice. The system begi ns cal cul ati ng
with the fifth tone.

- If the hits do not register, stop the task to check the

triggers and the notion being used.

VWat to Tell the Trainee

“The reference tone you will hear sounds like a

cowbell; this is the netrononme beat that you want to
hit. Al your trigger hits should be ON the beat and
not in reaction to it. The last task will have ot her

sounds, but just focus on the cowbell.”

“Whil e perform ng the tasks, do not watch the conputer
screen; concentrate only on the reference tone. *

During all tasks, try to avoid quick, ballistic, jerky
novenments. Al notions should be continuous and

fluid.”

Try not to miss a beat, but if one is mssed, keep
goi ng because the IMprogramw |l calculate only

regi stered responses.”

Do not touch the foot trigger before beginning any of
the foot tasks because doing so will cause responses
to be recorded incorrectly.”

Do’s and Don’ts during Training

- Securely place the hand trigger on the reported
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domi nant hand.

- Make sure the trainee stands confortably away fromthe
conput er desk.

- Do not allowthe trainee to listen to the I M sounds or
practice any nmotions prior to taking the Long Form
Assessment (LFA)

- Before each task, briefly adjust the trigger, describe
and denonstrate the correct novenents, and explain how
to activate the appropriate trigger correctly. Note:
You may use the verbal descriptions in Appendix C

- Do not open any other prograns during training. A
conput er applications including screen savers shoul d
be shut off prior to the session

- Once the task has started, you may physically
denonstrate and correct the notion, but only during
the first four count-in beats.

- Move through the tasks rapidly to maintain focus

Begi n the Assessnent

1. Wth the trainee file open, select and click “Long
Form Testing” fromthe Task Mdde Sel ector drop-down
menu.

. Three boxes wi |l appear above that field. Check the
box | abel ed “Pre.”

. Select task “1 - Both Hands” fromthe Task Sel ector
dr op- down mnenu.

. Cick the netronone icon or press the “F2” on the
keyboard to begin.
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Long Form Assessnments Scores Sheet

To best assess the needs of the trainee, you should
take notice of the very early, early, very late, and |l ate
percentages as well as the timng tendency. You can use the
form bel ow or generate a “Long Form Cal cul ati ons” report

fromthe “Reports” nenu.
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© ® N o o0 &~ 0 doPF

10.

Toe

11.

Toe

12.
13.
14.

49

ns. Early % Late % Tendency

Bot h Hands
Ri ght Hand
Left Hand
Bot h Toes
Ri ght Toe
Left Toe
Both Heel s
Ri ght Heel
Left Heel
Ri ght Hand/ Left

Left Hand/ Ri ght

Bal ance Ri ght Foot

Bal ance Left Foot

Repeat #1 — with

Gui de Sounds

Pre tested Long Form Battery Cal cul ati ons:

Hands aver age: Feet average:
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Aver age:

Lowest Ms. Score: Bursts:

Optional - Attend-Over-Time Test

Coal (s): During each session, along with Regul ar
Trai ning, the Short Form shoul d be admi nistered to neasure
the trainee’s ability to stay on task for a short period of
time. For this first session, help the trai nee understand
t he gui de sounds and learn the notions used in IMtraining.
You may want to listen along with the trainer set of
headphones and nake sure he/she conprehends whi ch sounds
correlate to which type of response. Remind the trainee to
focus on the netronone tone. For the hand exerci ses,
denonstrate maki ng continuous circles and tapping in the
m ddl e. For the foot exercise, show howto tap each toe and
return it to the starting position. Once again, state that
all notions should be snmooth and not snappy or ballistic.

Al so, you should begin tracking the total nunber of
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repetitions in the area provided at the end of each

sessi on.

Short Form
1. Sel ect Short Form Testing fromthe drop-down box.
2. From t he next drop-down box, select and have the

trai nee conplete the foll owi ng tasks:

Ex. 1 — Both Hands (no Gui de Sounds)

Ex. 2 — Repeat #1 with Gui de Sounds

Regul ar Trai ni ng

Sel ect “Regul ar Training” fromthe drop-down box.
Sel ect the appropriate task |listed bel ow

Check the “@uide Sounds” box.

B w NP

Manual | y sel ect the nunber of repetitions, when
necessary.

5. Have the trainee conplete the follow ng tasks:

51

Note: If the optional “Attend Over Tine” test was

given as part of the initial

assessment, reduce the nunber of repetitions from

each of the foll ow ng tasks

by 100.
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avg.

avg.

avg.

avg.

Ex. 1 Both Hands

Ex. 1 Both Hands

Ex. 4 Both Toes

Ex. 3 Left Hand

Dat e / /

conpl et ed

(200

(300

(300

(300

reps

reps.) ns.
reps.) ns.
reps.) ns.
reps.) ns.

to-date: required 1,676

52
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Session 2: (2,408 reps.)

Coal (s): During this session, help the trainee
correct timng tendencies (continually staying on one side
of the beat). After the short form regular training wll
begin with tasks to attenpt countering the tining tendency.
For those tasks only, instruct the trainee to hit opposite
hi s/ her tendency, but after a period of tine to rel ax
again. The trainee likely will nove back toward the initial
tendency noted, so explain that this is what he/she is

| earning to adjust.

Short Form

1. Select “Short Form Testing” fromthe drop-down box.
2. From the next drop-down box, select and have the

trai nee conplete the foll owi ng tasks:

Ex. 1 — Both Hands (no Gui de Sounds)

Ex. 2 — Repeat #1 with Gui de Sounds

Regul ar Trai ni ng

1. Select “Regular Training” fromthe drop-down box.
2. Select the appropriate task |listed bel ow

3. Check the “Q@ui de Sounds” box.
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avg.

avg.

avg.

avg.
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Renove the check fromthe “Auto-Difficulty” box
Manual | y sel ect the nunber of repetitions, when
necessary.

Have the trainee conplete the foll ow ng tasks:

Ex. 1 - Both Hands (500 reps.) ns.
Ex. 4 - Both Toes (300 reps.) ns.
Check the “@uide Sounds” box.

Check the “Auto-Difficulty” box.

Have the trainee conplete the foll ow ng tasks:

Ex. 2 - Right Hand (300 reps.)

ne. avg. __

Ex. 3 - Left Hand (300 reps.)

ne. avg. __

Ex. 4 - Both Toes (300 reps.) ns.
Ex. 5 - Right Toe (300 reps.) ns.
Ex. 6 - Left Toe (300 reps.)

ne. avg. __

Dat e / / reps to-date: required 4,084
conpleted

Session 3: (2,508 reps.)
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Coal (s): Continue countering the tinm ng tendency. The
trai nee should confortably stay before or after the beat
for at least eight reps. Explain that it is better to hit
opposite the initial tendency than to stay far off beat for
nore than three reps. Warn the trainee when the third tap
is not on the beat. During this session, explain what a
Burst is (nmeasure of capacity to focus, be attentive, and
execute sequential activity); howto attain one (four
consecutive hits within fifteen mlliseconds of the
reference tone); and the inportance of increasing the
nunber (indicates an inprovenent in these capacities). The
trai nee should aimfor a goal of 4 bursts during this

sessi on.

Short Form

1. Select “Short Form Testing” fromthe drop-down box.
2. From the next drop-down box, select and have the

trai nee conplete the foll owi ng tasks:

Ex. 1 - Both Hands (no Gui de Sounds)

Ex. 2 - Repeat #1 with Gui de Sounds

Regul ar Trai ni ng
1. Select the appropriate task |isted bel ow.

2. Check the “Q@uide Sounds” box.



http://www.docu-track.com/index.php?page=38
http://www.docu-track.com/index.php?page=38

avg.

avg.

avg.

avg.

avg.

avg.

box.

. Verify that there is no check in the “Auto-Difficulty”

Manual | y sel ect the nunber of repetitions, when

necessary.

Have the trainee conplete the foll ow ng tasks:

Ex. 1 - Both Hands (500 reps.

Ex. 4 - Both Toes (400 reps.

Check the “@uide Sounds” box.
Check the “Auto-Difficulty” box.

Have the trainee conplete the foll ow ng

Ex. 10 - Right Hand/Left Toe (500 reps.

Ex. 11 - Left Hand/ Ri ght Toe (500 reps.

Ex. 3 - Left Hand (300 reps.
Ex. 7 — Both Heels (200 reps.
Dat e / / reps to-date:

conpl et ed

t asks:

required 6,592

56
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Session 4: (2,508 reps.)

Coal (s): Continue countering the tendency and then
attenpt to inprove hand/foot control. Al so, attenpt to

i ncrease the nunber of bursts to 5.

Short Form

1. Select “Short Form Testing” fromthe drop-down box.
2. From the next drop-down box, select and have the

trai nee conplete the foll owi ng tasks:

Ex. 1 - Both Hands (no Gui de Sounds)

Ex. 2 - Repeat #1 with Gui de Sounds

Regul ar Trai ni ng

Sel ect the appropriate task |listed bel ow
Check the “@uide Sounds” box.
Renove the check fromthe “Auto-Difficulty” box

Set the “Difficulty” selector to 50.

o k& w N PkF

Manual | y sel ect the nunber of repetitions when
necessary.

6. Have the trainee conplete the follow ng task:
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avg.

avg.

avg.

avg.

avg.

Ex. 4 - Both Toes

Check the “Auto-Difficulty”

58

Have the trainee conplete the foll owi ng tasks

Choi ce of Hands Ex.

Ex. 10 - Right Hand/Left
Ex. 11 - Left Hand/Ri ght
Ex. 2 - Right Hand

Dat e / /

conpl et ed

(400 reps.) ns.

box.
_ (1000 reps.) ns.
Toe (400 reps.) ns.
Toe (300 reps.) ns.
(300 reps.) ns.

reps to-date:

required 9,100
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Session 5: (2,408 reps.)

CGoal (s): The trainee should continue hitting on the
beat and correcting notions such as controlling hee
novenments. Explain that this session is preparation for the
upcom ng M dterm Long Form Assessnment and he/she shoul d
strive to inprove In-A-Rows. All Regular Training sessions
fromthis point on should be performed with the “CGuide
Sounds” and “Auto-Difficulty” boxes checked, unless

ot herwi se recommended. Burst Goal = 6

Short Form

Ex. 1 - Both Hands (no Gui de Sounds)

Ex. 2 - Repeat #1 with Gui de Sounds

Regul ar Trai ni ng

Ex. 4 - Both Toes (400 reps.) ns.
avg.
Ex. 1 - Both Hands (1200 reps.)
ms. avg. ___
Ex. 12 - Bal. Rt. Foot/Tap Lt. Toe (100 reps.)
ms. avg. ___
Ex. 13 - Bal. Lt. Foot/Tap Rt. Toe (100 reps.)
ms. avg. ___

Ex. 7 - Both Heels (200 reps.) ns.
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Choi ce of Foot Ex. (300 reps.) ns.

[ 1 Check here if a personal best was achieved on the
1200 reps. task.

Dat e / / reps to-date: required 11,508

conpl et ed
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Session 6: (2,408 reps.)

Coal (s): Catch up on the required nunber of reps. to
this point. Before starting the session, calculate the
total number of reps. completed so far, and if it is short
of the expected nunmber, add extra at your discretion. You
may want to explain the necessity of conpleting the

requi red nunber to the trainee. Burst Goal = 12

Short Form

Ex. 1 - Both Hands (no Gui de Sounds)

Ex. 2 - Repeat #1 with Gui de Sounds

Regul ar Trai ni ng

Ex. 1 - Both Hands (500 reps.) ns.
avg.
Choice of any Ex. (1000 reps.)
ns. avg.
Ex. 13 - Bal. Lt Foot/Tap Rt. Toe (100 reps.)
ns. avg.
Ex. 12 - Bal. Rt. Foot/Tap Lt. Toe (100 reps.)
ns. avg.
Ex. 8 - Right Heel (300 reps.) ns.
avg. _

Ex. 9 - Left Heel (300 reps.) ns.
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avg.

[ 1 Check here if a personal best was achieved on the
1000 reps. task.

Dat e / / reps to-date: required 13,916

conpl et ed
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Session 7: (2,376 reps.)

CGoal (s): Performthe Mdterm Long Form Assessnent.
There is an additional, warmup which, at your discretion,
can be performed prior to the assessment or imedi ately
afterwards. After reviewing the results of the nmdterm
det erm ne whether the trai nee has shown the ability to
return to the beat quickly (within two or three beats). If
this is not the case and you feel it necessary, discuss
addi ng extra sessions to help the trainee with this goal.
For the remaini ng sessions, the Burst goal should be
attained during one task instead of throughout the session.

Burst goal - 16

Short Form

Ex. 1 - Both Hands (no Gui de Sounds)

ns. avg. _

Ex. 2 - Repeat #1 with Qui de Sounds
ns. avg. _
VWar m up

Sel ect the three tasks the trai nee has the nost
difficulty with. Wth regular training sel ected, have
hi m her perform 200 reps each for a total of 600 reps.
Since this is a warmup, there is no need to record

t he scores.
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Long Form Testing

1.

Select and click “Long Form Testing” from the Task Mode Selector drop-
down menu.
Check the box labeled “Mid.”
If not already showing, select task “1 - Both Hands” from the Task
Selector drop-down menu.
Click the metronome icon or press the “F2” on the keyboard to begin.
Regul ar Trai ni ng
Choice of any Ex.__ (1000 reps.)
ne. avg. __

Sel ect the worst scoring task fromthe Mdterm
(not ex. 12 or 13)
Ex. (200 reps.) nms. avg.

[ 1 Check here if a personal best was achieved on the

1000 reps. task.

Dat e / / reps to-date: required 16, 292

conpl et ed
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Long Form Assessnments Scores Sheet

Dat e

© ® N o o0 & 0 doPF

10.

Toe

11.

Toe

12.
13.
14.

Task
Bot h Hands
Ri ght Hand
Left Hand
Bot h Toes
Ri ght Toe
Left Toe
Both Heel s
Ri ght Heel
Left Heel

Ri ght Hand/ Left

Left Hand/ Ri ght

Bal ance Ri ght Foot

Bal ance Left Foot

Repeat #1 — with

Gui de Sounds

Early % Late %

M dterm Long Form Battery Cal cul ati ons:

65

Tendency
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Hands aver age: Feet average:

Average: Tendency: Early

Late _ %

Lowest Ms. Score: Bursts:
AR Hgh:

Optional - Attend-Over-Ti me Test

66
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Session 8: (2,408 reps.)

CGoal (s): The trainee should attenpt to inprove the
three worst scoring tasks fromthe mdterm (except tasks 12

and 13). Burst goal -18 (during one task)

Short Form

Ex. 1 - Both Hands (no Gui de Sounds)

Ex. 2 - Repeat #1 with Gui de Sounds

Regul ar Trai ni ng

Wrst MdtermEx. _ (200 reps.)
ns. avg.
2" Wrst MdtermBEx. (200 reps.) s.
avg. _
39 Worst MdtermBEx. (200 reps.) ms.
avg.
Choi ce of Hands Ex. (1500 reps.)
ns. avg.
Ex. 3 - Left Hand (200 reps.) ns.
avg.

[ 1 Check here if a personal best was achieved on the
1500 reps. task.

Dat e / / reps to-date: required 18, 700

conpl et ed
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Session 9: (2,508 reps.)

Coal (s): The trainee should continue inproving on the
worst Mdtermtask (not Ex. 12 or 13) and practice getting
“back on beat” wi thin one tone.

Burst goal - 22 (one task)

Short Form

Ex. 1 - Both Hands (no Gui de Sounds)

Ex. 2 - Repeat #1 with Gui de Sounds

Regul ar Trai ni ng

Wrst MdtermEx. (200 reps.) ne.
avg.

Choice of any Ex. (2000 reps.)
ns. avg.

Worst M dterm agai n Ex. (200 reps.) ns.

[ ] Check here if a personal best was achieved on the

avg.

2000 reps. task.

Dat e / / reps to-date: required 21,208

conpl et ed
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Session 10: (2,508 reps.)

Coal (s): This session, continue inproving on the

worst Mdtermtask (not Ex. 12 or 13). Burst goal - 20 (one

t ask)
Short Form
Ex. 1 - Both Hands (no Gui de Sounds)
ne. avg. __
Ex. 2 - Repeat #1 with Gui de Sounds
ne. avg. __

Regul ar Trai ni ng

Choice of Hands Ex. (1500 reps.)
ns. avg.
Wrst MdtermEx. (300 reps.) nms. avg
Ex. 7 - Both Heels (300 reps.)
ns. avg.
Ex. 4 - Both Toes (300 reps.)
ns. avg.

[ 1 check here if a personal best was achieved on the
1500 reps. task.

Dat e / / reps to-date: required 23,716

conpl et ed
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Session 11: (2,508 reps.)

Coal (s): Burst goal - 20 (one task)

Short Form

Ex. 1 - Both Hands (no Gui de Sounds)

Ex. 2 - Repeat #1 with Gui de Sounds

Regul ar Trai ni ng

Choi ce of Hand/ Toe Ex. (1000 reps.)
ms. avg. ___
Ex. 4 - Both Toes (500 reps.) ns.

avg.

Ex. 7 - Both Heels (500 reps.)

ms. avg. ___

Ex. 3 - Left Hand (400 reps.)
ms. avg. ___

[ 1 Check here if a personal best was achieved on the
1000 reps. task.

Dat e / / reps to-date: required 26,224

conpl et ed
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Session 12: (2,508 reps.)

Coal (s): At this point, the trainee should be able to
make corrections within one or two reps and should not be
of f the beat by nmore than 30 ns. in any direction. Continue
working to correct this if it is not the case. Also, to
keep interest and/or renew enthusiasm you may want to
allow the trainee to pick one task for this session. Burst

goal - 30+ (one task)

Short Form

Ex. 1 - Both Hands (no Gui de Sounds)

Ex. 2 - Repeat #1 with Gui de Sounds

Regul ar Trai ni ng

Choi ce of any Ex. (2000 reps.)

ne. avg. __
Ex. 7 - Both Heels (400 reps.) ns.
avg. _

[ ] Check here if a personal best was achi eved on the
2000 reps. task.

Dat e / / reps to-date: required 28,732

conpl et ed
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Session 13: (2,508 reps.)

Coal (s): Once again, to keep interest and/or renew
ent husiasm you may want to allow the trainee to pick one

task for this session. Burst goal - 30+ (one task)

Short Form

Ex. 1 - Both Hands (no Gui de Sounds)

Ex. 2 - Repeat #1 with Gui de Sounds

Regul ar Trai ni ng

Choi ce of any Ex. (2000 reps.)

ns. avg.
Wrst MdtermEx. (200 reps.) ne.
avg. _
2" Wrst MdtermBEx. (200 reps.) s.
avg. _

[ ] Check here if a personal best was achieved on the
2000 reps. task.

Dat e / / reps to-date: required 31,240

conpl et ed
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Session 14: (2,508 reps.)

Coal (s): If the trainee has reached the training
goals in ternms of millisecond average, explain that the
remai ni ng sessions are inportant to anchor the achi evenent.
If the goal s have not been net, discuss extending the
nunber of sessions and why it is inmportant. Burst goal -

30+ (one task)

Short Form

Ex. 1 - Both Hands (no Gui de Sounds)

Ex. 2 - Repeat #1 with Gui de Sounds

(2000 reps.)

ns. avg.
Wrst MdtermEx. (200 reps.) ne.
avg.
2" Wrst MdtermBEx. (200 reps.) s.
avg.

[ ] Check here if a personal best was achi eved on the
2000 reps. task.

Dat e / / reps to-date: required 33,748

conpl et ed
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Session 15: (2,076 reps.)

CGoal (s): This normally will be the last session and
will include the Post test Long Form Assessnent. The
Regul ar Training tasks are listed i nmedi ately under the

Short Form but can be adm ni stered before or after the

assessment according to your discretion. Burst goal - 40+
(one task)
Short Form

Ex. 1 - Both Hands (no Gui de Sounds)

Ex. 2 - Repeat #1 with Gui de Sounds

Regul ar Trai ni ng

Ex. 4 - Both Toes (300 reps.)
ms. avg. ___

Ex. 7 - Both Heels (200 reps.)
ms. avg. ___

Choi ce of Hands Ex. (1000 reps.)
nms. avg. ___

[ ] Check here if trainee got a personal best on the

above 1000 rep task.

74
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Long Form Testing

1. Select and click “Long Form Testing” from the Task Mode Selector drop-
down menu.

2. Check the box labeled “Post.”

3. If not already showing, select task “1 - Both Hands” from the Task
Selector drop-down menu.

4. Click the metronome icon or press the “F2” on the keyboard to begin.

Dat e / / reps to-date: required 35,824

conpl et ed
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Long Form Assessnments Scores Sheet

Dat e / /

Task

1. Both Hands
Ri ght Hand
Left Hand
Both Toes
Ri ght Toe
Left Toe
Both Heel s
Ri ght Heel

© © N o o &~ 0w DN

Left Heel

10. Right Hand/Left
Toe

11. Left Hand/ R ght
Toe

12. Bal ance Ri ght Foot

13. Bal ance Left Foot

14. Repeat #1 — with
Gui de Sounds

ns. Early % Late %

76

Tendency
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Post test Long Form Battery Cal cul ati ons:

Hands aver age:

Aver age:

Lowest Ms. Score:

Bur st s:

Optional - Attend-Over-Time Test

Feet average:

Tendency: Early o

77
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Addi ti onal Sessions

If a trainee has not nmet the conpletion goals,

78

and you

are able to extend the nunber of sessions, use the Session

14 format for those sessions. For the | ast session,

t he Session 15 fornat.

Not es or Qbservati ons:

foll ow
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Sessi on Short Form Records

SF date

Task 1 Task 2

SF date

Task 1 Task 2

SF date

Task 1 Task 2

SF date

Task 1 Task 2

SF date Task 1 Task 2

SF date Task 1 Task 2

SF date Task 1 Task 2

SF date Task 1 Task 2

Day 1 | ‘ ‘ Day 2
SF date Task 1 Task 2

Day 3 | ‘ ‘ Day 4
SF date Task 1 Task 2

Day 5 | ‘ ‘ Day 6
SF date Task 1 Task 2

Day 7 | ‘ ‘ Day 8
SF date Task 1 Task 2

Day 9 | ‘ ‘ Day 10
SF date Task 1 Task 2

Day 11 | ‘ ‘ Day 12
SF date Task 1 Task 2

Day 13 | ‘ Day 14

SF date Task 1 Task 2
Day 15
Addi tional Sessions

SF date Task 1 Task 2

Day 16 | ‘ ‘ Day 17
SF date Task 1 Task 2

Day 18 | ‘ ‘ Day 19
SF date Task 1 Task 2

Day 20 | | ‘ ‘ Day 21
SF date Task 1 Task 2

Day 22 | ‘ ‘ Day 23
SF date Task 1 Task 2

Day 24 | ‘ ‘ Day 25

- ITESk1 \Taskz\
— ITaSk1 \Taskz\
— ITask1 \Taskz\
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I M Traini ng Program Per sonal

Best Short Forns

Dat e / /

Dat e

Dat e

Dat e

Best 500 rep task
/ /

Best 1000 rep task
Dat e / /

Best 2000 rep task
Dat e / /

Best In-A-Row

/ /

Best 4 Bursts

/ /

Exercise #

Exerc

Exerc

Exercise # _

Exercise # _

se #

se #

Best Achi evenments

Dat e
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Best AR % Exercise # ms.
Dat e / /

Best AR # Exercise # ms.
Dat e / /

Pre tested overall ms. avg. Post test

overall ms. avg.

Note. FromInteractive Metrononme: | M Training Quide, by The Interactive
Met ronome conpany, 1997, Grand Rapids, M: Author. Copyright 1997 by
The Interactive Metronome conpany LLC. Reprinted with perm ssion
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