A REVIEW OF THE SCIENTIFIC STUDIES
ON THE INTERACTIVE METRONOME®
2001

This is brief report of several substantive scientific
studies on the Interactive Metronome® (IM). The
Summaries are based upon the reference materials cited
at the end of each study. Review of these citations for
their full research findings is encouraged.

IMPROVING SPECIAL EDUCATION
STUDENTS’ MOTOR INTEGRATION

This study was the first controlled investigation into the
impact IM training has on children. The purpose of the
study was to examine the effects of IM training on the
timing and motor coordination development of 6 to 12
year old special education students in a midwestern
school district. The use of the computer to provide
special cognitive and neural training has been a subject
of increasing interest. As a computer based adaptation
of the traditional metronome, IM training was ‘seen as a
potential enhancement to such efforts because of the
computer’'s ability to make rapid time measurements
within a highly defined structure and to provide rapid
performance feedback.

Design of the Study

A randomized pre-test post-test control group design
was employed. Parents of special education students in
grades 1 through 5 were invited to participate. From the
volunteer pool, fifty parents were selected, giving their
permission to include their children in the study. The
students were randomly assigned into the treatment
group (IM group) and a Control group. The Control
group was pre-tested and then returned in eight weeks
for post-testing. The IM Group received treatment
sessions of about 45 minutes each, once per day over
the eight week period and then were post-tested. From
the initial 50 participants, a total of 37 students fully
completed the study (22 IM group and 15 Control group
students).  Gain scores for each participant were
computed by subtracting pre-test scores from post-test
scores on the Bruininks-Oseretsky (BO) and Motor
Abilities Tests: Sensory Integration and Praxis Test of
Fine Motor Integration (MAT).

Results of the Study

Multivariate Analysis of Variance of the mean gain
scores on the BO showed a significant overall difference
between the two groups. The IM group exhibited
statistically significant differences on two of the BO

subtests in visual motor control and coordination
(p=0.005). No significant differences were found between
the groups on speed, agility, and strength measures and
MAT measures. Taken as a whole, the Control group
showed a pattern of losses in performance in all subtest
categories while the IM group showed a loss in only one
sub-test: Running Speed and Agility.

Implications of the Study

The results of the study were encouraging. There were
enough gains made in motor coordination and control to
recommend further study of the IM. Based upon the
results of this pilot study with its limited number of
treatment sessions and the relatively small number of
students, the results in such a short time period with
children that have historically shown slow progress were
encouraging.

Reference

From Stemmer, Jr., P.M. (1997). Improving student
motor integration by use of an Interactive Metronome®.
Paper presented at the annual meeting of the American
Educational Research Association, March 24, 1997 at
Chicago IL. Paul Stemmer, Jr., is Director of the Center
for Research at Madonna University, 36600 Schoolcraft
Road, Livonia, Michigan 48150.

ASSESSMENT OF IM VALIDITY AND
RELIABILITY: CORRELATIONS BETWEEN
IM PERFORMANCE, AGE AND ACADEMIC

ACHIEVEMENT

A purpose of this study was to assess the internal
characteristics, reliability and concurrent validity of the
IM® as a measure of motor performance. Of particular
interest were the relationships that the IM had with age
and measures of school achievement.

The study investigated the timing of 585 four to eleven
year olds in Effingham, Illinois. The children completed
seven movements by keeping pace with the metronome
beep. The movements included: patting knees with both
hands, clapping hands together, patting knees with
alternating hands, patting knee with preferred hand,
patting knee with non-preferred hand, and toe tapping the
floor pad with alternating feet.  Children received a
millisecond score for each activity generated by either a
hand trigger or footpad trigger on each of the seven
activities, each score representing the average timing for
each activity.



Special _Activities. Figure 4 reveals statistically
significant correlations for children involvements in three
special activities: being part of a gifted & talented
program, having been involved in instrumental music,
and having taken dancing lessons. Students performing

Figure 4 - Correlation of IM Performance with
Special Activities
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better on the IM tasks also were more likely to have
participated in a gifted & talented program, and/or to
have taken instrumental or dance lessons.

Participation _in Compensatory Programs. Figure 5
shows statistically significant correlations for participants
in  three  compensatory programs: mentally
handicapped, speech & language and Title 1 reading
programs. The significant negative correlations suggest
students in these programs perform poorer on the IM
tasks than students not in the programs.

Figure 5 - Correlation of IM Performance with
Participation in Compensatory Programs
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Implications of the Study

The study results found the IM to show strong evidence of
both reliability and validity as a means of assessing
children’s’ motor timing and planning capacity. The fact
that IM performance correlated significantly with the
several variables presented above does not guarantee
that improved timing leads to improvement in these
abilities; however, it is highly plausible that it does.
Children’s  motor planning and timing is important
because it is a key factor in sports, music, and dance, in
speech and general life functioning. On-going studies
have detected strong signs of a relationship between
improvements in children’s timing and improvement in
their reading. If IM research currently underway confirms
such a relationship, the IM will add one more tool to
achieve a national goal of having all young children
complete third grade with the ability to read.

The correlations in this study support the IM as a
measure of motor planning and sequencing.  The
correlations between the IM and age and academic
achievement together with the intervention studies (see
study below and Stemmer's study earlier) support the use
of the IM as an important contributor to basic capacities
that underlie a number of important skills.

Reference

Kuhiman, K. & Schweinhart, L.J. (1999). Timing in child
development. Ypsilanti, MI: High’Scope Educational
Research Foundation. (In press).
www.highscope.org/movement/
Timing%20paper/jrme.htm

EFFECT OF INTERACTIVE METRONOME™
TRAINING ON CHILDREN WITH ADHD

In this study, boys with ADHD, who received the IM
intervention, were compared with a control group
receiving no intervention, and a second control group
receiving a placebo computer based intervention. The IM
intervention  group  showed statistically  significant
improvements over both control groups in areas of
attention, motor control, language processing, and
reading, and in their ability to regulate aggression. This
study was published in the American Journal of
Occupational Therapy (AJOT) in March 2001. Also, an
article on the clinical applications of the IM appeared in
the same AJOT volume.



SUMMARY OF THE MAJOR RESULTS OF THE
INTERACTIVE METRONOME® STUDIES

The above studies support the following conclusions
about the IM. The Interactive Metronome®:

1. Improves visual motor control and aspects of motor
planning and coordination and in both special education
students and ADHD boys.

2. Improves adult focus, concentration and the ability to
coordinate intention with the execution of some complex
motor activities such as golf.

3. Positively correlates with measures of motor
coordination and attention to task.

4. Positively correlates with children who have been
involved in rhythmic activities such as music and
dancing.

5. Positively correlates with measures of academic
performance such as mathematics, language, reading
and achievement.

6. Differentiates between students in compensatory
education programs and those not in such programs.

7. Shows strong evidence of reliability and validity as a
measure of motor planning and motor planning capacity.

8. Shows statistically significant improvements in boys
with  ADHD in their attention, language processing,
reading, and the regulation of aggression.

Overall, the IM training shows very encouraging
scientific evidence of helping individuals to improve their
ability to focus on tasks, timing, coordination, rhythmicity,
and their planning and sequencing capacities.

MORE INFORMATION ABOUT THE
INTERACTIVE METRONOME® CAN BE
FOUND AT:

www.interactivemetronome.com or by calling:

toll free (877) 994-6776.



ew and appealing technologies
promise to improve an array of
skill arzas for occupational ther-
apy clients. As an OT secking to make the
best.use of new technologies, I believe it is
imperative to measure and correlate with
‘data any reported qualitative and func-
tional gains. The Interactive Metronome is

a technoloay that has demonstrated quali-

tative improvements in such areas as mo-
tor planning,
attention and smooth. .coordinated ac-
tions—while at the safe time providing
real—tme _quantitative data to help vali-
date prooress

How it Warks . R

The mteracnve Met ronome ‘(MM)is aT ‘DC-'

_ based interactive version of the traditional
m_usm metronome. Harid and foot sensors
are used to objectively measure a user’s
performiance as he attempts to move with
different ‘motor patterns: to . a’ fixed
metronome beat- audlble "hroach steréo
neadphO'wes :

The ‘inability to perform on the beat is -

measured and the data recordéd is in'mil-

. liseconds, with a possible range of 0 to 500:

millisecends (mis): The lower the score, the
less the user’s average error and the better
his performarice. T‘m-teen different pat-
terns address motor plarnmo sLﬂls, pro-
wdmg a way to exercise a number of un-

derlymo central nervous system processes:.

Irs fraining mode, a.patented auditory
guidance system—hke training Wheels on
a blcycle—pLogress‘vdy c“alle‘wes use

to improve motot planning, sequencmv
and nm.ng, which are involved in sensory-
motor regulation and the abm ty to focus
and a'tend s

Cas-'-\ Report {s. -

Daniel is a 13-year-0ld & boy \«“tll_learnmé
.disabilities who has attended 45-minute oc-

‘cupational therapy sessionis twice a week
for the past year. ‘{ecerwly Daniel was di-
agnosed with stress fractures in his Iumbar
spine. I knew that Daniel utilized unusual
strategies to-carry:out 'some motor tasks,
however, he p “esemed with basic func-
tional skills within his daily routines. I felt
confident that Dandel’s tréatment plan was

Interactlve '\ﬂetronon

modulation of movement,

meeting his sensory and motor needs.

However, during the IM long test, which is”
a standardized test battery administered-

pre--and post-IM training (but can be used
independently as well), major deficits in
his motor planning skills were quantita-
tively and qualitatively evident. -

Daniel exhibited significant difficulty co-
ordinating specific movements with the
beat of the M. During the first session, he

_As a re'sivﬁlt of t_hé IM

sessions, Daniel was able

to perform coordznated
movements in a more
relaxed manner.

had the opportu.mty to practice these tasLs

He reversed the direction of some move:
mients, displayed compensatory shoulder
elevation, and eventually became entirely
dystonic and emotlonally overwhelmed:

When T assisted in a hand-6vet-hand ap-
proach, he had extreme tightness through-
out his trunk and ipper extremities. I was
amazed that he was able to move at all in
this severely tight manner. Daniel related
that this was typlcal of his normal move-
ment, which. could be a contributor to'the
stress fractures in his lumbar spine.

As 2 result of the IM sessions, Daniel was
able to perform coordinated movements in

a more relaxed manner. His motor plan-

ning rapidly nnproved in a quantitative
manner (IM score) a8 well. Daniel’s pre-test
score on the IM short form, a two-minute
condensed test battery of the IM long form,
was.327.47 ms, and his post-IM short form
score was 17.76 ms. What an amazing dif-
férence! For Daniel, the IM. serv ed an'im-
portant role in the'assessment process-and-
therapeutically addressed his deficits.
Steven is a 9-year-old boy who enrolled
in the IM program to help improve athletic
skills. Steven presented with mild-moder-
ate hypotonia resulting iri “fixing’ of his up-
per extremities with ht‘le dissociation of

the upper extremities: Before per‘ormmc
™M activities, Steven often walked and sat
in a slumped manner, requiring regular
cueing to assume an upuc'ht posture I—Tls
initial IM short-form score was-329.17 ms
and 'post-IM short-form score was 18.63
ms. After the IM sessions, Steven’s mother
and I sat down to discuss differences i in his’
ability to perfort goal-directed activities.
She-reported that lus hockey skills had’
drastically improved. For example, in a re-
cent hockey game, he had scored six goals.
He also scored-one goal in advanced Ieacrue
play She ‘said that dunng family golf out-
ings before the IM program, Steven w oula
make contact with the ball about 50 percent
of the time. Without any further practice or
lessons and after completion of the IM pro-
gram, Steven achieved better golf scores
than his mother.

John is a 7-year-old boy diagnosed mth
attention-deficit disorder. He had diffi-
culty with modulation of force while per-

~forming physical tasks. His mother re-:

ported “that he often slammed cabinets.
without realizing the intensity he used
while opening and closing them. This was-
evident during IM tasks, du ing which he
had difficulty with modulation in relation
to how fast or slow his hands had to con-
tact the IM hand sensor to remain withir.a
timely range.:

John was constantly movmo from ex-
tremély slow to extremely fast vmthout suc--
cessfully achieving a steady beat in the
middle range. His initial IM' short-form
score.was 246 87 ms and posL-IM short-
form score was 24.47 ms.

During the early sessions, he often com-
plained of fatigue and at times shed tears
of frustration. But John learned how to
modulate his movement, and as a result,
his IM scores began to steadily fall within a
more accepkable range. As he learned to
modulate his own intensity during per-
formance; he actually began to enjoy the
IM' program. Reports of fati gue and”
eplsodes of frustration subSIded IM scor-
ing 1mproved and his mother observed an
increase in control of force while perform-
ing activities at home. :

_Recently, his mother report
was - consistently participati
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APPLICATIONS OF IM THERAPY IN AREAS OF SPEECH AND LANGUAGE

MPROVING THE ABILITY TO PLAN AND
sequence motor actions can favorably influence Impartant
B learning, cognitive and social skills, according to research-
ers who presented their study findings at the Progress in Mo-
tor Control II Conference last month at Penn State University.
The researchers also observed the important relationship be-
tween attention and aspects of motor regulation, including in-
hibition, speed, rhythm and coordination.

The study investigated the effect of a new PC-based interac-
tive version of the traditional music metronome concept that
kas been effectively used as a temporal teaching tool for many
centuries. A total of 36 boys, 2ges 6-12.5, who were prediagnosed
as having attention deficit disorder (ADD) /attention deficit
hyperactivity disorder (ADHD), participated in the study. They
were pretested with a battery of well-known tests to assess at-
tention and concentration, clinical functioning, sensory and
motor functioning, and academic and cognitive skills. They
were then assigned to one of three matched groups.

Nineteen children underwent 15 hours of motor skill timing
exercises on the Interactive Metronome® (IM) and then were
compared with a control group that received no intervention
and a second group that received an equal amount of adult
attention while doing exercises on selected computer video

ames. Both the IM and video groups experienced improve-
ments over the control group with no activity. The IM group
experienced significant improvements over the video group in
11 factors {p values ranging from 0.020 to 0.000) on improving

their performance in areas of attention, motor ¢control, language
processing, reading, and the regulation of aggressive behavior.

The results supported the study hypothesis that IM therapy
is an effective intervention for male children with ADHD diffi-
culties. Prior studies have shown that it may be helpful for a
variety of processing and sequencing problems. A study by
High/Scope Foundation examined 585 children in Effingham,
IL, and revesled that a six-minute test utilizing the IM-involv-
ing planning, timing and rhythmicity of motor regulation—
correlated with the developmental, learning and attentional
problems; improvements in academic performance; and age-
expected performance changes during their elementary school

ears (Kuhlman, Schweinhart, 1999).

[n a Kentwood (MI) School District study, children in special
education classes with a range of developmental and learning
problems trained on the IM. They demuislialed gains in mo-
tor performance in comparison o a similar group without such
therapy (Stermmumner, 1996). Another recent study by Central
Michigan University has shown that IM therapy can improve
motor control, focus and athletic performance in aspiring golf-
ers (Libkuman, Otari, 1999),

The findings confirm what occupational and physical thera-
pists, speech pathologists, educators and mental hezalth pro-
fessionals have intuitively known for years: motor plarmmg
and sequencing play a central role in human development. A
number of noted scientists also have noted recently this im-
portant relationship among motor skills, concentration and
cognitive abilities and have endeavored to understand and ex-
plain it

According to Stanley 1. Greenspan, a psychiatrist and clini-
cal professor of psychiatry and pediatrics at the George Wash-
ington University Medical School, this ability to plan and se-
quence actions first emerges as the 6- to 12-month-old infant
reaches for and explores objects and exchanges reciprocal afs
fect cues and gestures with care-givers. It is essential for adap-
tive motor development and language development. It is also
essential for complex social behavior involving a number of
sequential steps, such as sharing toys, complex greeting pat-
terns, or simply playing with others.

In a series of publications; including his new bock, Building
Hezlthy Minds (Boston: Perseus Books, 1999), Greenspan shows
how sequencing motor actions and behaviors is a vital part of
the six essential building blocks of intelligence and emotional
health: attention, engagement, purpoeseful actions, complex
problem-solving interaction, creating ideas, and logical, abstract
thinking. The ability to sequence actions allows the growirg
infant and child to develop ideas and concepts and ultimately
become purposeful and functional in his or her world.

Interestingly, according to child neurolegist Roberto
Tuchman, director of the Miami Children’s Hospital Dan
Marino Center, brain imagery studies indicate there s increased
activity in the frontal and prefrontal cortex during early

development 25 an infant is Jearning to be purposeful and se-
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Barrie G. Galvin, OTR/L & Associates, Lid
38C0 Park East Drive, Suite 150 . Beachwood, OH 44122-4316
216.514.1600 Fex 216.292.3291
Web: www.otdchildren.com

DO YOU HAVE THE RIGHT BEAT?
IT'S ALL IN THE TIMING.

The Interactive Metronome “IM” — A new Addition to Comprehensive Treatment Plannir_z,g

Is your child having difficulty performing motor activities, concentrating on school lessons and attending to directions,
socializing, or solving problems?

A growing number of practitioners around the world are pioneering the use of a new software program with children and
adults, with a wide variety of challenges. Barrie G. Galvin, OTR/L and Associates LTD. is pleased to announce the first
site in Northeast Ohio to offer comprehensive planning including the use of the Interactive Metronome (IM) for
children, beginning at age 5, and adults.

Interactive Metronome (IM), a neural training method, has been shown to significantly improve the capacity to acquire
the organizational building blocks necessary to concentrate on a lesson, move with coordination and attend to a task.
According to Stanley I. Greenspan, M.D., noted child psychiatrist and one of the study’s authors, “Attention, learning and
problem solving depend on the ability to plan and sequence actions and ideas. The IM helps children improve basic motor
planning and sequencing capacities.”

Thinking, concentrating, learning and successfully interacting with others are important skills for success. Many experts
in child development believe that achievement in these areas is strongly influenced by how well a child develops the
ability to motor plan and sequence tasks. Everything the human brain does requires exact timing and rhythmicity. The
child who has difficulty with organizing, timing and sequencing motor tasks may also have difficulty concentrating on a
lesson, following directions and solving problems. These difficulties will hinder a child's ability to read, write or perform
math skills. Initial published studies have shown significant promise:

Following a clinical study of children with ADHD, improved performance was noted in areas of attention, motor control, language
processing, reading and regulation of aggressive behavior. (Published in the March/April 2001 issue of The American Journal of
Occupational Therapy). Additional studies document functional improvement in children with motor planning and sequencing difficulties,
cerebral palsy, language and speech problems, various learing disabilities, and social and communicative difficulties. A recent study also
showed that IM therapy improves motor control, focus and athletic performance in aspiring golfers.

The Interactive Metronome involves combining the principles of a traditional music metronome with the precision of a
computer using headphones, along with hand and foot sensors, to coordinate movement with a rhythmic tone. The
standard program ivolves initial testing, a minimum of 35,000 repetitions and achievement of goals reaching a
documented accuracy millisecond level. Children not ready to perform the standard protocol begin with an individually
designed in-clinic and home program. The patented auditory guidance system progressively challenges participants to
improve their motor planning, sequencing and rhythmic timing performance.

James F. Cassily, Director of the Neural Technology Research Center in Grand Rapids, Mich., is the inventor of the
Interactive Metronome. Interactive Metronome, Inc., is based in Weston, Fla., with its national research and support
center in Grand Rapids, Mich. The company offers its patented Interactive Metronome training only through a growing
network of chmcal therapists, child psychologists and educational specialists throughout the United States. See
WEW 1 e.com or call (954) 385-4660.

'l nierag

For more information or an appointment with a trained neural timing (NT) therapist, please contact Barrie G. Galvin,
OTR/L and Associates, LTD. at 216-514-1600.




Dr. Stanley Greenspan talks to parents of children with developmental coordination disord . Page 1 of 2
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prome . Message of hope to parents of children with learning
problems

- From Dr. Stanley I. Greenspan, M.D. Clinical Professor of Psychiatry, Behavioral Sciences, and
-~ Pediatrics at George Washington University Medical School, a practicing child psychiatrist, and
Chairman of the Interdisciplinary Council on Developmental and Learning Disorders.

. Dear Parent:

One of the most significant underlying processing capacities with which we have been working is motor
 planning and sequencing. The capacity to plan and sequence actions or thoughts relates directly to a
 child’s ability to attend, follow directions, carry out and plan actions, and solve problems, as well as read,
- write, do math, and most importantly, think.

Until recently, we have only been able to approach children’s planning and sequencing capacities through
surface behaviors in remedial education programs, which involve practicing such basics as writing or
following directions. Now, however, we believe there is a new method of enabling a child to directly
improve his underlying processing abilities for motor plannin g and sequencing and, therefore, stren gthen
many of his most fundamental leaming capacities.

Three years ago I was invited to become a member of the Interactive Metronome Scientific Advisory
Board, and accepted the position of Director of Research. James Cassily and many others have spent
years developing, researching and documenting this new approach to addressing underlying neural
capacities, rather than just treating symptoms. The soon to be published results of several of the recent
IM studies I have overseen strongly indicate that there is new hope on the horizon for concerned parents,
health care providers and educators.

One such double blind study examined the effect of the IM on children diagnosed as having Attention
Deficit Hyperactivity Disorder. Most of the IM children in that study evidenced significant positive
gains in their capacity to focus and attend; plan, sequence, and coordinate actions; as well as a variety of
cognitive and language skills, including reading, spelling, and math. Importantly, each child’s gains also
were unique in relationship to his abilities and/or challenges.

Many of the children in the above study had been put on Ritalin shortly after they were diagnosed with
ADD. They all were easily distractible children. They had problems with the ability to plan and sequence
actions, for example, following directions at school or remembering where things are. And as adults they
are the kind of people you don’t want to have as your assistant. They can never remember where
anything is or what to do, they don’t follow through well and they have trouble with different careers.

IM Training improves a child's basic sequencing ability through a series of exercises. For a lot of kids
this means they may not need to take as much medication, and some will not need to take it at all. Most
importantly, because of IM Training, these children were no longer destined to return to their highly
distractible state as soon as they quit taking medication on a regular basis!

A number of parents have asked about what type of experiences at home can enhance what their child
gained from their IM Training program. While many of the traditional approaches to learning are helpful,
a frequently overlooked, very helpful experience is to have long conversations with one’s child about a
variety of topics, from favorite music and TV shows to friends, school, etc.

http ://Www.interactivemetronome.com/parents 1.htm 04/09/2001
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