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<\ INTRODUCTION

The present Volume IV is a continuation of three earlier documents
pertaining to the devg1opment of quantitative procedures to measure motor
and sensory/motor acquisition among handicapped-and nonhandicapped infants
and children.

The original procedures of measurement were presented as Quantitative

Assessment of Motor and Sensory/Motor Acquisition in Handicapped and Nonhan-

dicapped Infants and Young Children (Volume I): Assessment Procedures for

Selected Beve1opmenta1hMi1estones.

A second document, Quantitative Assessment of Motor and Sensory/Motor

Acquisition in Handicapped and Nonhandicapped Infants and Young Children

(Volume II): Interobserver Reliability Results for the Procedures, pre-~

sented the interobserver reliability results separate from the quantitative

. v
measurement procedures described in the first volume, and was distributed as
ECI Oocument No. 257 in April, 1981.

A third document, Quantitative Assessment of Motor and Sensory/Motor

Acquisition in Handicapped and Nonhandicapped Infants and Young Children (Vol-

ume III): Replication of the Procedures, presented longitudinal replication

Siahies for the original procedures described in Volume I. Volume III was dis-
tributed as ECI ODocument 258 in March, 1982.

The present Volume IV includes three studies that have applied the mea-
surement procedures. The first study, reported by Janssen, used the visual
fixation procedures to assess the{émergence of this ¢kill among nonhandi-
capped infants. This study also observed interactions between mothers and
infants related to visual fixation skills. QA second study, reported by
HMoonan, used auantitative assessment procedures to help evaluate neurode-

velopmental training with cerebral palsied, severely handicapped children.
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A third investigation, reported by Cook and Rues, used head erect
measurement procedures to evaluate effects of vestibular stimulation
and social praise on the speech and motor behavior of preschool chil-
dren with severely/multiply handicapping conditions.

These three studies, and several others currently in progress,
serve to demonstrate how the quantitative assessment procedures can
be used to provide reliable and sensitive measures of motor and sensory/
motor acquisition among handicapped infants, and among handicapped
infants and children who aré provided with direct intervention pro-
grams in classroom settings. These types of application studies are
a direct result of the accumulated research reported in the earlier
volumes, and culminate in a technoiogykto more accurately assess motor

and sensory/motor acquisition and perf&rmance among handicapped and

}
}
|

nonhandi capped infants and children. -
A fourth study reported in this volume by Fritzsh4&11 and Noonan

is a replication of the quantitative prqcedures for assessing rolling

behavior. This study was not completed %n time for inclusion in

Volume LII that contains other rep1icatioﬂ studies of the original

(Volume 1) assessment procedures.
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AN APPLICATION STUDY:
validation of Quantitative Measurement Procedures to Assess
Visual Fixation Skills in Handicapped and Nonhandicapped
Infants and Youné Children

by
Cynthia M. Janssen

! The procedures and data reported in this study were taken from

a Doctoral dissertation by Cynthia M. Janssen that was submitted

to the Department of Special Education, University of Kansas,
in March, 1982.




Introduction

" There is a national commitment to identify and provide early
intervention for severely/multiply handicapped ehi]dren. However, as
Guess, Rueé, Warren, and Lyon (Nofe 2) noted, the current technology for
serving these children lags far behind the commi tment to provide services.
This 1s particularly apparent in the area of assessment.

The problems with and limitations of traditional assessment pro-
cedures for this population have been established in the literature 1
(Edwards and Edwards, 1970; Mira, 1977; Roberts, Bondy, Mira, and Cairnsg
1978; Sw#%zky‘ﬂwoolsey-ﬂill. and Quoss, 1979; and Guess et al., Note Z)
These problems include: 1) the unique characteristics severe]y/multiply L
handicapped individuals bring to the testing situation, 2) normative
developmental data are not available for the severely handicapped popu-
latton, 3) the wrong type of information is often collected, 4) opera-
tionally defined and quantifiable behaviors are missing, and 5) assess-

ment items are not sensitive to emergence and incremental changes of

behavior.

A group of researchers at the University of Kansas (Guess et al.,
Note 2) have attempted to address these problems of assessment by devel-
oping quantitative procedures to measure motor and sensory/motor growth
in nonhandicapped and handicapped (especially severely/multiply handi-
capped) infants and young children. Critical behaviors that norma]iy
develop in the first year of 1ife were identified and procedures which
include operational definitions of responses and specificationsy&f

measurement techniques and conditions were developed for each identified




behavior. These procedures were then tested with handicabped and non-
handicapped infants and young children across observers to determine
inter-observer reliability and they were replicated over time to deter-
mine the stability of tﬁe measurements.

One of the important skill areas of seqsory/motor,deve]opment‘in
the first year is that of visual orientation. A rudimentary form of
visual fixation appears a few hours after birth (Ling, 1942) and»by the

fourth mnnth,,the visua]-motor‘system reaches functional maturity (Nhite,

" castle, and Held, 1964). Therefore, one of the critical behaviors for

which quantitative procedures were developed was visual fixation. These
procedures were found to be reliable across obse?vers (Eye and dJanssen,
Note 1) and over time (Janssen, Note 3). However, the procedures needed
validation on nonhandicapped infants to determine, if, in fact, develop-
ment of visual fixation was being measured.

The primary purpose of this study then, was to validate on nonhandi-
capped infants, assessment procedures which were developed to measure

visual fixation in handicapped infants and children. This validation

'Qas an attempt to determine if the procedures: 1) detec¢ted -acquisition

of visual fixation skills, 2) were sensitive to emergence and incre-
mental changes of visual fixation behavior, and 3) reflected the infants’
actual visual fixafion skill level in the first four months of life.
Once handicapped infants and young children have been appropriately
assessed, there still remains the need for early intervention services.
For several reasons this is especially important in the area of visual
skill development, Visual fixation is a skill that reaches functional
maturity by the age of four months in nonhandicapped infants (Ling,
1942; White, Castle, and Held, 1964; and Stern, 1977). Various re-
searchers have hypothesized that visual fixation is important for

5

1y




future language acquisition in that it enhances joint attention (Bruﬁer,
1975 and Collis and Schaffer, 1975), provides experience in turn taking
{(Stern, 1974 and Bruner, 1977), aﬁd is an elementary form of conversation
(Trevarthen, 1977 and Fafouti-Milenkovic and Uzgiris, 1979). Othe;
researchers point out that visual a}tending relates to optimum development
~ in that it allows opportunities for interaction with and reinforcement
from caregivers (Brazelton, Koslowski, and Main, 1974 and Bruner, 1977)
and provides infants yith a means to begin to control their external
environment (Brazelton and Tronick, 1980). |

It follows that educators need to know how the acquisition of
visual behavior in handicapped infants relates to the development of
other behav1or and how best to enhance that development in order to
provide appropriate early intervention services to handicapped infants
and young children. It has been documented in the literature that there
are only a few ;tudies on factors influencing the development of handi-
capped 1hfants (Sameroff and Chandler, 1975 and Vietze, Abernathy, Ashe,
and Faulstich, 1978) and even fewer studies specifically addressing the
relationship of visual skills to development in handicapped infants
(Jones, 1977 and Berger>and éunningham, 1981).

As a result of this deficiency, the secondary purpose of ﬁnis study
was to collect pilot data using a methodology for studying mother/infant
interactions to determine how nonhandicapped infanﬁs‘ development of
visual and vocal behavior in the first four months of life is related
to their mother's visual and vocal behavior. These data can then be
compared to data from future studies using the same methodology with

handicapped or at-risk infants and their mothers.
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Methaods

#

Observations were made.of mother/infant pairs in their homes once

every oﬁe to two weeks under two conditions: the Assessment condition

and the Interaction condition. I —_

: ‘1»“';»\‘
VLA

Subjects T .
: w,

The subjects for thi¥: sxudy included four nonhandicapped infants
and their mothers. The mothers werqtge1ected on the basis of their due
dates, so that all four babies would be approximate]y the same ages =
while observations were made. In all four cases. therg were no indica-
tions prior to, during, or subsquent to delivery to suggest that the
infants might be at-risk for any handicapping conditions. All four
mother/infant pairs were first observed when the infant was two weeks of .
age, and thereafter observations were made every one to two weeks up to
and including the 20th week of‘age. A1l four Jubjeuts were female,

Assessmeﬁt Condition

A complete description of the measurement prece&ures for the Assessment
Condition in this study is found in pages VO (F) 1 to VO {F) 13 of

Yolume I; Agéessment Procedures for Selected Developmental Milestones.

Procedures were developed to measure the frequency, duration, and mean
duration of visual fixations of preferred objects when the child was in

a sitting, prone, or sidelying position (see Figure 1 for data sheet).
Visual fixation was considered to occur when the student's eyes were |
directed toward the stimulus for at least one second. A 3' x 3' plexiglass
grid (Figure 2), divided into nine sections, was used to determine
p1acément for preséﬁtation of stimulus items: centered d%rectly in

front of the child, right of center, left of center, centered up from
child, up to the right, up to the left, centered down from chiid; down




Name: Examiner:

Date: ) . 'Réiiabiligy-Frequency:

Start time:

Duration:

Condition: Fixation Assessment

.

Quration

X Ouration ReliabiTity

|1

Trial _Stimulus Section Frequency

10

11

I R T |

13

15

16

17

18

Figure 1: As;essment~condition‘data sheet.
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to the right, and down to the left. Fixation on objects in each of
these g;id positions was tested at two distances from the chi]d; grid
6"-12" from child and grid 18"-24" from child. In the original study,
it was reported that the distance of the grid did not significantly
affect eithef the-child's performance or the reliability, therefore one
distance, grid 12"-18" from child, was used in this study.

For each trial the grid was placed directly in front of the infant
with Ehe examiner dirgbt]y in front of the infant and grid in order to
clearly view the infant's eyeé. A trial began when the stimulus object
was presented and the infant was instructed to look. The trial ended
after 15 seconds had elapsed. The frequency and cumulative duration of
visual fixations with the stimulus object was recorded. A mean duration
score was then computed by dividing the cumulative*dhration by the
frequency for each grid section. In the original study each sfudent was
tested in at least two of the three positions: sitting, side]yiné, or
prone: However, for purposes of this study each infant was tested-
sitting in her mother's lap. \-

Interaction Condition

The procedures used under the Interaction condition were developed
in order to bbtain observations of specific infant and mbther behaviof
while the infant and mother were engaged in an interaction with oné .
another.  This observation‘of‘mother/infant interaction provided visual
data on' the infant to be used in comparing performance on the fixation
assessment.” It also provided data for studying the relationship between
specific infant and mother behaviors.

Méterials ahd equipment. Materials used during observation of the

mother/infant dyad were data sheets (see Figure 3), pencils, and the

15
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Name Examiner:

-
.
-
.

Objects: 1___
2

Cpndi tion: Mother/Infant [nteraction

Lap ; Start time:

Reliability:

1

Crib/floor Start time:

Reliability:

1 i

5

Reliabtlity:

Infant seat _ Start time:

1

Figure 3: Interaction condition data sheet.

1
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same two preferred objects of the infant selected by the mother and used
in the Assessment condition.

Equipment necessary included a cassette tape recorder with threé
five-minute tape recordings of four-second intervals and two earphones
and jacks which fit the tape recorder.

Observational settings. Three separate five-minute samples of

behavior of the mother/infant dyad were observed. These samples were in

three settings: infant held in the mother's lap, infant seated in an

infant seat, and infant lying on the floor or in a crib. The three set-

tings were chosen since these have been found to be the three most fre-
quen£ situations that an infant ekperiences (Freedle and Lewis, 1977).
Positioning. The mother and infant were positioned such that the :
distance of the motper's face from the infanf's face ranged from touching
to. ho further than 36" apart, regard1ess of setting. However, when the
infpnt was positioned in tﬁe mother's lap, the range was obviously
re tricteq‘from that which could be obtained when the infant was observed
either in the infant seat or crib/floor setting. The examiner(s) was
positioned either standing or sitting next to and as close to the mother
and infant as possible in order to see both the infant's and mother's
eyes. “

Description of the behavior. The behavior observed during the

Interaction condition fell into three categories: infant visual behavior,
jnfant vocal behavior, and mother behavior. Specific behaviors within
these three categories were both mutually exhaustive and mutually exclusive.

Mutual exhaustiveness refers to the capability of any of the behaviors

within a category to cover the range of all possible behaviors that

might occur in that categor}. This is accomplished by including a code

17




which is used when one of the specified behaviors is occurring in that

category (the /" codes). The behaviors are mutually‘exclusive when

only -one behavior within a category can be occurring 3t any one time.

The descriptian of each behavior within the three categories and

the corresponding codes for each were modified from codes designed by

Linn (Note 4), Vietze et al. (1978), and Yarrow, Pedersson, and Rubenstein

(1977):
1 -

Infant Visual Behavior

11 - Infant's eyes are directed toward the mothers face for

at least one second.

12 - Infant's eyes are directed toward one of the two desig-
nated stimulus objects for at»least one second.

13 - Infant's eyes are directed toward the other designated
st{muius object for at least one second.

1V - Infant's eyes are directed at none of the above.

Infant Vpgql Behavior

21 - Infant produces voiced sounds which do not indicate dis-
comfort or distress. Excluded are burps, sneezes, hic-
cups, and non-vocal sounds accompanying breathing or
swallowing.

22 - Infant produces voiced sounds which indicate discomfort
or distress. This includes fussy or cry sounds accom- _/
panied by corners of the mouth turned down and eyes

wrinkled.

24-Iﬁfant engages in neither of the above.




&

3 - Mother behavior
31 - Mother produces sounds, words, or a series of sounds or

words directed toward the infant when the infant is the
primary focus of the mother's atténtion. Included are
baby-talk, singing, humming, laughing, whistling, and
adult speech. Excluded are coughs and sneezes.

32 - Mother's eyes are directed toward the infant's face or L
any part of the infant's body, hair, clothing, etc.

33 - Mother produces sounds, words or a series of sounds or
words directed toward the infant and mother's eyes are
directed toward the infant.

3V -~ Mother engages in none of the above behaviors.

In addition to the above behaviors, the objects used during the inter-

. action were described according to the following code:

Ha 1 - Objﬁft has no movement or sound.
2 - Object has no moveément, but with sound.

3 - Object has movement, but no sound.

4 - Object has movement and sound.
Directions to mothers. At the initiation of data collection fqr

this study: the examiner informed each mother of the purposes of the
study, the conditions for observation, and her role in each condition.

The ‘specific instructions given the mother included only the following:
1) “Y0ur face should be no further than 36" from the baby's face

\
f

during each S-minute sample,” “ |
2) *Try to interact with your baby as naturally as you would if |

you were not being observed.“
3)  “The two objects used during the assessment are available fb

—

you to use in any way you choose during the three 5-minute samples."

14 ,
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Procedures for measurement. The order in which observations were

made of the three settings for each session was predeteqﬁined randomly.

Data were collected only when the infant was awake and.alert;-therefore

it was not always possible to get measurements in each of the three
settings. Prior to initiation of observations in the three settings,
the heading information on the data sheet was filled in. The specific )
proceduresvfbr each setting were as follows:

1) The infant, mother, and examiner(s) were positioned as pré;
viously described. The examiner.wore an earphone connected from the
recorder to her ear.

2) The tape recorder was activated. When the examiner heard the
tone for each interval, she recorded three two-digit code numbers corre-
sponding to the observed behavior: one number which described the
infant's visual behavior, ghe which described the infant's verbal behavior,
and one which described the mother's behavior during that interval. The
observer was proficient enough to record these behaviors without Tooking
away from the mother/infant dyad.

3) These three two-digit codes were recorded for each four-second
interval until five minutes had elapsed, at which time the examiner
heard ghs~wérd "Stop." The recorder was then deactivated.

These procedures were repeated for each of the remaining two setfings.

Reaiébi1it . Interobserver reliability was computed and recorded
for each setting within éach weekly session in which a second observer
waé present. The,examiner and reliability-observer were positioned near
the infant and mother and as close to one another as possible so each
could view the infant's and mother's faces from éPproximately the same

angle. Upon completion of a session, reliability was determined for

15
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each observational setting. Each two-digit code within the five minute
~ observation was compared for agreement between examiners. Reliability
‘was computed according to the following formula:

= # agreements
Reliability # agreements + # disagreements x 100

Results \,
Reliability | ’

Measures of interobserver reliability were collected on 75% of the
total measurements taken for -all four subjects. Reliability resuits
were collected on 90%, 68%, 71%, and 72% of the possible measurements
for Subjects 1, 2, 3, and 4, respectively.

The individual interobserver reliability scores for measures of
frequency and duration of visual fixations in the Assessment condition
are presented iﬁ Table 1. The range of reliability scores for frequency
of fixation a&ross all four subjects was 94% to 100% with a mean of
99.3%. The range of reliability scores for duration of ;1xation across
all four subjects was 89% to 100% with a mean of 95.6%.

The individual interobserver reliability scores for measures within
each setting in the Interaction condition are presented in Table 2. The
~range of reliability scores for the Lap setting across all four subjects
was 80% to 98% with a mean of 91.4%. The range of reliability scores
for the Crib/Floor setting across all four, subjects was 82% to 97% with
a mean of 91.6%. The range of reliability scores for the’Infant Seat
setting across all four subjects was 83% to 98% with a mean of 91.4%.

Assessment Condition

Performance data in the Assessment condition were analyzed to

determine if the assessment procedures detected acquisition of visual

$s

f;%ation skills and were sensitive to emergence of visual fixation be-

“havior in the first four months of the infant's life.

16 91




TABLE 1

Interobserver Reliability Scores in : , }
Assessment Condition Over Time by Subject

e e - \
Subject - _ - Heek I S— " Total X .
2 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 18 19 20 ‘eriability
Agf&quency labnﬂ;ﬂribﬁ 98 - 100 - 1064100 - iw 100 - - 100‘160 - 100 97 99.5
Duration 91 - 9 92 - 95 - 95 89 - x 98 - - 98 95 - 98 96 94.8
, Freguency 100 100 160 100 - «x x 100 - x 100100 - 94100 - x 98 «x 99,2
" Duration 99 9 99 97 - x x 95 j x 95 95 - 94 92 - x 93 «x 95.7
 Freguency 100 -« 97 100 100 x - - x 97100100 - 97 x 97 - 100 98,8
’ buration W00 - % 93 93 97 x - - x 90 97 96 - 95 x 95 - - 95 95.1
Frequency 100 97 100 97 x  x  x 100 100 100 100 x 100 100 100 - - - 100 99,5 ‘
Duration 9 97 98 95 x x x 96 97 93 97 x 96 97 98 - - - 98 96.7 - \
e —— e — ’7 _ — !
- Ho observation for week By

% HNo reliability data for week

'y} %
"L
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TABLE 2

- « Interobserver Reliability Scores in
Interaction Condition Over Time by Subject

Cub i e o ~ Week Total X
Subject ~ Reliabilit
2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 y
Lap 84 - 84 84 - 90 - 86 89 - x 89 - - B89 93 - 93 89 88.2
| Crib/Floor 82 - & 82 - 64 - 8 8 - x 8 - - 8 8 - 90 93 86.5
Infant Ceat 'x - 84 83 - 8 - 86 84 - x 8 - - 92 00 - Ol 94 87.6
@ Lap - 88 84 8 - x x 9 - x 95 92 - 93 92 - 88 95 x 91.2
2 Crib/Floeor - - 89 91 - x x 9 - x 92 95 - 92 - - - 92 x 92.4
Infant Seat - - 91 93 - x x 96 - x - 89 - 91 94 - 94 93 «x 92.6
Lap B0 - x 92 94 90 x - - x 95 95 94 - 96 x 92 - 04 92.2
3 Crib/Floor - - x 96 92 88 x - - x 95 93 89 - 91 x B9 - 03 91.8
Infant Seat 89 - x 93 95 - x - - x 89 94 96 - 93 x 94 - 95 93.1

Lap 93 - - B9 x  «x x 96 93 06 97 94 93 94 - - - 95 g
4 Criv/Floor - - - 90 x x x x 96 97 97 97 9% x 95 - - < 96 95.5
| . x x 95 06 93 94 97 95 94 - - - 94 9

No. observation for week

4

Ho réiiabi]ity data for week

>




Acquisition of visual fixation. Each subject's total session

scores across all gird sections for frequency, duration, and mean dura-
tion were graphed over. the 20 wéeks of observation. Slopes (m) were
computed and trend lines were fit to the data by ordinary least-squares

to describe each subject's rate of change in performance in the Assessment
condition, &

The overall frequency of infant visual fixations for all four
subjects is displayed in Figure 4. Frequency scores were graphed as .
number of fixations per minute. For Subject 1, the 12 individual session
frequency scores ranged from 1.3 to 5.6 per minute with a slope of .20,
For Subject 2, the 15 individual session frequency scores ranged from .2
to 6.4 ber minute with a slope of .32. For Subject 3, the 14 individual
session frequency scores ranged from .2 to 7.8 per minute with a slope
of .30. For Subject 4, the 16 individual session frequency scores ”
ranged from .4 to 7.3 per minute with a slope of .30.

The overall duration of infant visual fixations for all four subjects
is displayed in Figure 5, Ouration scores were graphed as percentages
of the total possible duration of trials, For Subject 1, the 12 individual
session duration scores ranged from 3.6% to 83.2% with a slope of 4.26.
For Subject 2, the 15 individyal session duration scores ranged from
3.0% to 68.1% with a slope of 2.45, For Subject 3, the 14 individual
session duration scores ranged from .6% to 60.8% with a slope of 2.66.

For Subject 4, the 16 individual session duration scores ranged from
4.8% to 79.6% with a slope of 3.29.

The overall mean duration (duration divided by frequéncy) of infant

visual fixations for all four subjects is d1aplayed in Figure 6, Mean

duration scores were graphed in seconds up to 15 seconds since this was

:f) b’
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the maximum mean duration possible on the Assesssment. For Subject 1,

the 12 individual session mean duration scores ranged from 1.08 to 9.81
seconds, witn a slope of .43. For Subject 2, the 15 individual session
mean duration scores‘ranged from 3.13 to 10.82 seconds, with a slope of
-.04. For Subﬁect 3, the 14 individual session mean duration scores
ranged from 1.50 to 9.75 seconds with a slope cf .03. For Sdbject 4, the
16 individual session mean duration scores ranged from 4.23 to 8.33
seconds with a slope of .02. |

Emergence of visda] fixation. For each subject the individual ses-

sion scores for the nine sections of the grid were combined into scores
for the top three sections (ABC), the middle three sections (DEF), and
the lower three sections (GHI). Each subject's individual session
scores for the top, middle, and lower‘Eee%ions of the grid, along with
the overall combined scores across all nine sections for frequency,
duration, and mean duration were graphed over the 20 weeks of,observa-~
tion. Median. scoresu;f this performance over time were determ1ned for
gach of the three levels of grid sect1ons and super1mposed on the graphs
to describe each subject's average performance within the levels of the
grid. As an example, the graphs of performance by levels of grid sections
for-frequency, duration, and mean durat1on are presented for Subject 3
in Figures 7, 8,.and 9.

Each subject's median performance scores across the three 1eve1s of
the grid for frequency, duration, and mean duration of visual fixation
are presented in Table 3. For frequency of visual fixation, the median
scores for all subjects were higher on the ‘middle 1eve1 (DEF) than on
the top level of the grid (ABC). The median scores for Subjects 1, 3,
and 4 were higher on the lower level (GHI) than on the middle level of
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TABLE 3

Median Assessment Performance
Scores Across Levels of Grid Sections for
Frequency, Duration, and X Duration of Visual Fixation by Subject

Subject ABC DEF | GHI ° Total

Frequency Per Minute

1 2.00- 2.70 330 . . 255
2 2.70 3.30 3.30 3.10
3 .65 3.30 400  3.00
4 J0 400 .70 2.80
- __ _
Percent Dgrationm
1 4.70 10.95 1530 9.35
2 17.50 36.10 33.30 28.50
3 21.25 - 2735 37.25 . 26.40
s © 3.5 1295 . 46.40 34.20
X Duration in Seconds
1 ( 1.02- 2.47 28 2.2
2 4,94 © 5.2 5,59 5.97
3 4.73 - 5.5 6.46 6.05
3 2.24  est T 655 6.51
-
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the grid. The median scores for all subjects were higher on the lower
level than on the top level of the grid.

‘For duration of visual fixation, the median scores for all subjects
were higherlon the middle level than on the top level of the grid, The

median scores for Subjects 1, 3, and 4 were highek on the lower level

ﬂthan on the middle level of the grid. The median scores for all subjects

were higher on the lower level than on the top 1evef of the grid.

For mean duration of visuallfixatign, the median scores for all
subjects were higher on the middfe {;;;%;%ﬁgq‘on the top level of the
grid and thé median scores for all subjects were higher on the lower
level than on the middle level or the top level pf the grid.

Assessment and Interaction Comparison

The Assessment and Interaction perfo§mance data were compared be-
tweén conditions and within conditions to determine if the assessment
~ procedures reflected the infants' actual visual fixation skill level in
the first fodr?months of life.

Comparison between conditions. Each subject's total session scores
in both conditions for frequency; dﬁration, and mean duration of direct-
ed looking were graphed over the 20 weeks of observation. Directed
looking in the Assessment condition was simply thevsubject's total
session score across all nine grid sections. Directed looking in the
Interaction condition included the subject's total session score across
all three settingé for "look at mother" plus the subject's total session
score acrass all three settings for "look at objects." Spearman's rho
correlations were calculated between measures in the Assessment and
Interaction conditions to describe the nature and degree of relationship

'between‘conditions.

Y Y Y Ty e



The frequency of infant directedﬂ1qoking<in the Assessment and
Intefaction congitions for all four subjects is &isp]ayed Figure 10. “
Frequency scores were graphed as number of fixations per minute. Indi2
vidual session score randes for the Assessment condition were described

previously. For Subjeét 1, the 12 individual session frequency scores

- for divected looking in the Interaction condition ranged from 1.0 to 3.4

per minute. The rho correlation for frequency of directed looking
between conditions was -.11. For Subject 2, the 14 individual session
frequency scores for directed looki;g in the Interaction condition
ranged from .5 to 2.9 per minute. The rho correlation for frequency of
directed looking between conditions was .28. For Subject 3, the 14
indiviﬁua] session frequency scores for directed looking in the Inter-
action condition ranged from 1.1 to 3.2 peﬁﬁminu@g. The rho correlation
for frequency of directed looking between conditions was/.46. For
Subject 4, t@e 16 individual session frequency scores for directed
looking in the Interaction condition ranged from .6 to 2.8 pg;/mfnutg. fﬂ
The rho correlation for frequency of directed look{ng between conditiqﬁs
was .08. |

Frequency of directed looking in the Interaction condition con;

~ sisted of combining frequency scores for "look at mother” and "look at

4
objects.” Figure 11 displays the frequency of infant visual fixation

separately for mother and objects for all four sub ects. __For Subject 1,

tﬁé’individua] session frequency scores for "look at mgther" ranged from

.8 to 2.7 per minute and from .2 to 1.1 per minute for "look at objects."”

For Subject 2, the individual session frequency scores for “look at

mother" ranged from .5 to 2.6 per minute and from 0 to .6 per minute for

"look at objects." For Subject 3, the individual session frequency
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of a session.

scores for "look at mofher“ ranged from .7 to 2.4 per m%nute'and from 0

to 1.1 per minute for "look at objects.” For Subject 4, the individual

minute and from .2 to 1.7 per minute

The duration of infant directed

"session frequency scores for "look at mother" ranged from .3 to 2.4 per

for "look at objects."

looking in the Assessment and

Interaction conditions for all four subjects is displayed in Figure 12.

Duration scores were graphed as percentaées of the total possible duration

Individual session score ranges for the Assessment condition’

were described previously. For Subject 1, the 12 individual seésion”

duration scores for directed looking

from 25.3% to 84.9%.
looking between conditions was .75.

session duration scores for directed
ranged from 34.0% to 97.3%. The ;ho
looking between conditions was .30.

session duration scores for‘directed
ranged from 22.7% to 90.7%. The rho
looking between conditions was -.08.
session duration scores for directed
ranged from 46.7% to 95.6%. The rho
looking between conditions was .36.

Duration of directed looking in

in the Interaction condition ranged

The rho correlation for duration of directed

_For Subject 2, the 14 individual’

looking in the Interaction éondition
correlation for duration of directed
For Subject 3, the 14 individual
looking in the Interaction condition
correlation for duration of directed
For Subject 4, the 16 individual
looking in the Interaction condition

correlation for duration of directed

the Interaction condition consisted

of combining duration scores for "look at mother" and "look at objects.”

Figure 13 displays the duration of infant visual fixation separately for

mother and Objécts for all four subjects. For Subject 1, the individual

saession duration scores for "look at

mother" ranged from 15.5% to 41.3%

and from 6.2% to 52.9% for “look at objects.” For Subject 2 the individual

session duration scores for "look at

352

mother" ranged from 30.7% to 97.3%
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and from 0% to 11. 1% %or "106k at objects." For Subjétt 3, the individual
wseSS1on duration scores for "look at mother" ranged fr0$12{ .3% to 83 1%
and ﬁcom Q% to 45, 3% for “1ook at objects." For Subg& t§4, the individual
session durat1on scores for “look at mother" ranged from 3.8% to 66.7%

and fro& 1.3% to 85.8% for "look at-objects." ’ ‘ E

The mean duration of infant &i;gcted looking in the Assessment and

Interaction condiFions for all four subjects is displayed iq Figure 14.
Mean duration scofes weré graphed in seconds. The dotted line at 15
seconds denotes the maximum mean duration possible in the Assessment
condition. The maximum mean duration possible in the Interaction condition
was 300 seconds, however most of the subjects' session scores fell below
| 50 seconds. Individual session score raﬁges for the Assessment conditioni
‘were described pfevigys1y. For Subjecf 1, the 12 fndiviqua1 session v
mean duration scores for directed looking ip the Interaction condition
ranged from 7.7 to 33.2 seconds. The rho correlatiop for mean duration

of di;ected looking between conditions was .62. For Subject Z,Jthe 14
individual session mean duration scores forwdirected 1opkiné in the
Interaction condition ranged from 7.8 to 124.6-seconds.§ The rho carrela-
tion for mean duration of directed looking between conditions was .60.

For Subjéct 3, the 14+ipdividua1‘§ession mean duration scores for directed
looking in the Interaction condition ranged from 8.3 to 46.8 seconds.

The rho correlation for mean duration of directed looking between conditions
wag -.12. For Subject 4, the-16 individual session mean ddration scores
. for directed looking in the Interaction condition ranged‘from 12.0 to 4
- 43.6 secondsf”*ﬁﬁ rho correlation for mean duration of directed 1ook1ng

»’-“

betwegg,cond1t1ons was .20.
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Méaﬂ duration of directed~100king in the Interaction condition
consisted of combining mean duration scores for "look at mother" and
"1ook at objects." ”Fiéure 15 displays the mean duration of infant
visual fixation separately for mother and objects for all four subjects.
For Subject f; the individual session mean duration scores for ﬁ]ook at

mother" ranged from 7.2 to 24.0 seconds and from 8.8 to 43.3 seconds for

- "Mook at‘objectsf“ For Subject 2, the individual session mean duration

scores fob "look at mother" ranged from 7.4 to 124.6 ;econds and from 0

to 20.0 seconds for "look at objects." For Subject 3, the individual

session mean durqtion scores for "look at mother" ranged from 8.8 to

58.4 seconds and from 0 to 35.6 seconds for "look at objects." For
Subject 4, the individual session mean duration»scoreS"for "look at
mother" ranged from 4.7 to 76.8 seconﬁs and from 4.0 to 45.0 seconds for
"look at objects."

To determine if any of the correlations between measures 1n,tﬁé
Assessment aﬁd Interaction conditions were signi?icant, the following
hypotheses were tested for each coﬁparison at the .05 level: G

Null: rho is less than or equal to zero. |

Alternate: rho is greater than zero. _

Table 4 presents the correlation value for each comparison testeﬁ and
denotes (*) those comparisons for which the null hypothesis was rejected
in favor of a sﬁgnificant positive correlation. Fdr frequency of visual
fixation, significant correlations were found between the Assessment
condition and directed looking (Combined "look at mother" and "look at
objects") in the Interaction condi%iqn for Subject 3, between the Assessment
‘ e/interaction condition for Subject |

condition and "look at mother" in th

3, and between the Assessment condition and directed looking in the

“
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TABLE 4

Spearman’s Rho Correlations Between '
Infant Visyal Behavior in Assessment and Interaction for
Frequency, Duration, and X Duration of Visual Fixation by Subject

Assessment/ :
- Combined look at Assessment/ Assessment/
Subjects Mother & Objects Loock at Mother. Look at Objects

Frequency Per Minute

1 -.11 -.16 AT,
2 .28 7 42
3 .46* . 67* .07
4 .08 -.27 62*
Percent Duration
1 JTS* .87*‘ .64*
2 .30 .27 .20
3 -.08 | .31 -.35
4 36 . -.49 .58*
|
} | X Duration in Seconds
1 .62* . .69* G4
2 .60* .60% -.33 .
3 -.12 -.19 -.30
4 .20 .004 .18

* . p<.05




Interaction condition for Subject 4. For duration of visual fixation,
significant correiations.were found Between the Assessmnt condition and
directed looking in the Interaction condition for Subject 1, between

the Assessment condition and “look at mother” in the Interaction condi-

tion for Subject 1, and between the Assessment condition and "look at |
objects" in the Interaction condition for Subjects 1 and 4. For nean
duration of visual fixation, significant correlations were found between

the Assessment condition and directed looking in the Interaction condition “
for Subjects 1 and 2, between the Assessment condition and "look at v
”mother” in the Interaction condition for Subjects 1 and 2, and between

the Assessnent condition and "look at objects? in the Interaction condition \

for Subject 1.

Comparison within conditions. Each subject's totai session scores

for frequency and duration of visual fixation were graphed over the 20
weeks of observation and compared within each condition. Within the
Interaction condition, frequency and duration of visual fixation were
compared for directed looking (combined "look at mother" and "look at
obJects"), "look at mother," and "look at objects." "

Spearman's rho correiations were calculated between frequency and
duration scores within each condition to dgscribe the nature and degree
of relationship between the two measures. To determine if any of the
correlations ygre significant the following hypotheses were tested for
each canognison at the .05 level:

Nuii: rho is less than or equal to zero.

Alternate: rho is greater than zero.
Table 5 presents the correlation value for each comparison tested and

denotes (*) those comparisons for which the null hypothesis was rejected

A4
{

Q 40




TABLE 5

Spearman's Rho Correlations Between

Frequency and % Duration Measures of Infant Visual Behavior o

Within Each Condition by Subject -

‘ Interaction

Subjects Assessment Combined look at Look at Look at
Mother & Objects Mother Objects
1 B+ 19 .09 L60%

2 .15% -.84 -.70 .99*

3 .8B* -.41 -.16 - .87*

4 .98* 11 A5* .88*

- p<.05




in favor of a significant positive correlation. For the Assessment con-
dition, significant correlations were found between frequency and dura-
tion scores for all four subjects. Figure 16 displays a graphic pre-
sentation of these relationships. For directedvlooking in the Inter-
action condition, no signifi;ant“corre1ations were found between fre-
quency and duration scores. For "look at mother" in the Interaction
condition, a significant correlation was found between frequency and
duration scores for Subject 4. For "look at objects" in the Interaction
condition, significant correlations were found between frequency and
duration scores for all four subjects. Figure 17 displays a grahic
representation of the relationships for "look at objects."

Interaction Condition Pilot Data

o

The Interaction pilot data were analyzed for relationships between
the infants' visual and vocal behavior in the first four months of life
and their mothers' behavior.

Mother behavior. Each mother's total session percentage scores

across the three settings for each of the coded mother bepaviors over Q |

the 20 weeks of observation are displayed in Figure 18. fLooking at the

“infant included the two coded behaviors of "look at infant only" and

“look at and talk to infant." Talking to the infant included the two

coded behaviors of "talk to infant only" and "look at and talk to infant."

‘For Mother 1, the lzwindividual session percent scores for looking

- W,;_#_,atvﬁgr infant ranged from ;0.7% to 100% with a mgQiinigf’PB.S% and fqr p

talking to her infant the range was from 61.7% to 86.7% with a median of

72.5%. For Mother 2, the 14 individual session percent scores for

looking at her infant ranged from 83.4% to 100% with a median of 97.8% .

u and for talking to her infant the range was from 41.4% to 98.7% with a

44
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median of 91.1%. For Mother 3, the 14 individual session percent scores
for looking at her infant ranged from 94.7% to 100% with a median of
99.2% and for talking to her infant the range was from 54.7% to 95.5%
with a median of 88.3%. For Mother 4, the116 individual session percent
scores for looking at her infant ranged from 99.1% to 100% with a‘median
of 106% and for talking to her infant the range was from 89.3% to 99.6%
with a median of 94.0%.

Infant behavior. ‘Eachgsubject‘s total session scores across the

three settings for frequency, duration, and mean duration of looking at

mother and at objects are displayed in Figure 11, 13, and 15 and have

been described in previous sections. Each subject's total session per-

centage scores across the three settings for positive and distress

vocalizations over the 20 weeks of observation are displayed in Figure

19. For Subject 1, the 12 individual session percent scores for positive

vocalization ranged from Oi‘to 26.2% and from 0% to 9.8% for distress
vocalization. For Subject 2, the 14 individual session percent scores
for positive vocalization ranged from 1.3% to 53.3% and from 0% to 6.2%
for distress vocalization. For Subject 3, the 14 individual session
percent scores for positive vocalization ranged from 0% to 29.8% and
from 0% to 12.9% for distress vocalization. For Subject 4, the 16
individual s:ssiOh percent scores for positive vocalization ranged from
0% to 22.2% and from 0% to 48.9% for distress vocalization.
Interéction. Conditional probabilities were computed for specific
behaviors and compared to the correspohding unconditional probabilities
for each session over .the 20 weeks of egservation. UConditiona1 prob-
abilities were calculated by determing the number‘of four-second in-

intervals in-which two behaviors co-occurred, then dividing by the total
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Aumber éf intervals in which only ohewof the behaviors occurred. For
example, the number of intervals.in which the infant looked-at the
mother and the mother talked to the infant was divided by the total num-
ber of intervals in which the infant‘]ooked'at the mother to obtain the
condi tional prbbabﬁ]ity of mother. talking, given -infant looks at mother.
Unconditional probabilities were calculated by determining the number of
four-second inte}va]s in which a behavior occurred, then dividing by the
~total number of intervals in the session. For example, the number of
intervals in which the mother talked to the infant was divided by the .
_total number of iﬁterta]s in the session to obtain the unconditioha]
probability of mother talking to the infant.

For each subJect four conditional pnobabilities and one uncond1-
tional probabjl1ty‘were calculated for mother talks to the infant for
each session across the 20 weeks of*observation. Theqpr6tabi]ities that
mother ta]ks“to infant, given “infant looks at mother rtnged from .73 to

.99 for Subject 1, from 61 to .99 for Subject 2, from .80 to 1.00 for
SubJect 3, and from 91 to 1.00 for Subject 4. The probabilities that
. mother talks to infant, given infant 1ooks at objects ranged from .36 to

.92 for Subject 1, from ‘40 to 1.00 fo} Subject 2, from .28 to 1.00 for
Subaect 3, and from .00 to 1.00 for Subject 4. The probabilities that
mother talks to\1nfant, given infant looks at neither mother nor objects
ranged from .57}to .94 for Subject 1, from .32 to 1.00 for Subject 2,
from .61 to .94 for Subject 3, and from .80 to 1.00 for-Subject 4. The
probabilities that mother talks to infant, given infant vocalizes ranged
from .54 to .89 for Subject 1, from .44 to 1.00 tor Subject 2;>from .33
to 1.00 for Subject 3, and from .82 to 1.00 for Subject 4. The unqondi-
tional probabilities that motﬁg;\talks to infant ranged from .62 to .87
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for Subject 1, from .41 to .99 for Subject 2, from .55 to .96 for Subject
3, and from .89 to .99 for Subject 4. |

Non-pérametric sign tests were used to determine if significant g

4

differences existed between the conditional and unconditional proba-
bilities of mother talking to the infant for any mother/infant pair. The
following hypotheses were tested for each pair at the .05 level: '

Null 1: the conditional probability of mother ta]ks to infant,
given infant looks-at mother is less than or equal to the
unconditional probability of mother talks to infant.

s Tanr kS
e 3

Alternate 1: the conditional probability of mother talks to in-
fant, given infant looks at mother is greater than the un-
conditional probability of mother talks to infant.

Null 2: the conditional probability of mother talks to infant,
given infant looks at objects is less than or equal to the
unconditional probability of mother talks to infant.

Alternate 2: the conditional probabi]ity of mother talks to
infant, given infant looks at objects is greater than the un-
conditional probabi]it;bof mother talks to infant.

Nu11'3: the conditional probability of mother talks to infant,
given infant looks at neither mother nor objects is less
than or equal to the unconditional probability of mother

talks to infant. , :

Alternate 3: the conditional probability of mother talks to in-
fant, given infant looks at neitfler mother nor objects is
- greater than the unconditd probability of mother talks to
infant. . . n

Null 4: ‘the conditional probability of mother talks to infant,
given infant vocalizes is less than or equal to the uncon-
ditional probability of mother talks to infant.

Alternate 4: the conditional probabi]ity of mother talks to
infant, given infant vocalizes is greater than the uncon-
~ ditional probability of mother talks to infant.
Null hypothesis 1 was rejected in favor of the alternate for all
four subjects.  Figure 20 is a graphic representation for each subject
of the session differences between the conditional probabilities of

mother talks to infane, given infant looks at mother and the uncondi-
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tional probab111t1es of mother talks to infant. Null hypothesis 2 was
accepted for all four subjects. Nu]] hypothes1s 3 was accepted for all
four subjects. Null hypothesis 4 was rejected in favor of the alternate
for Subject 2 only. F1gure 21 is a graphic representat1on for each
sybject of the session d1fferences between the cond1t1ona] probab111ties
of mother talks to infant, given iqfant vocalizes and the uncond1t19na]

_probabilities ofgmother”talks to infant.

Dis¢ussion
B
This chapter presents a d1scussion‘of the 1nterobserver re11ab111ty

results, the pergormancewdata which provide va11dat1on of the quantitative
fixation skill assessment, dﬁd the results of the pilot study of mother/
infant interaction. Implications gf‘ he results of this study are
presented in terms of the practicél application of the assessment proce-
dures for classroom use and thq poss bilities for further research with

respect to 1ntervent1on for han§1ca’ped infants and ch1]dren.

Assessment Cond1t1onABel1ab1l1ty

The interobserver data co]]ested‘on the four nonhandicappéd infants
indicated that the prrcedure for measurfng frequency and duration of
visual fixations in the first four months of life was clearly reliable.
The overall mean»re]iabi]ity scores across ;ubﬁects and grid sections
rbr frequency and duration of visual fixatiOns were 99% and 96% respec-
tively. These scores were higher than the mean reliability scores of
97% for frequency and 91% for duration of visual fixations reported in
‘the‘prigina] study (Eye and Janssen, Note 1) and comparable to mean
reliability scores of 99% for frequency and 98% for duration of visual

fixations reported in the replication study (Janssen, Note 3) both

involving handicapped and nonhandicapped infants and children.
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Interaction Condition

The interobserver reliability data on infant visual, infant vocal,
and mother behaviors within each setting in the Interaction cdndition
indicated that the code and measurement p;ocedures provided a reliable -
method of collecting interaction data on. mother/infant pairs in the
natural énvironment of the home. Comparable reliability scores across
subjects were found for each of the three settings: 91.4% for Lap,

91.6% for Crib/Floor, and 91.4% for the“Infaqt Seat setting. For all
subjects,dthe‘lowe;t re]iabi1ity scores occurred in the initial sessions,
with higher scdres obtained in later weeks. This could Be due to one of
two reasons: 1) the observers became mSFé adept ?h\g§ing the code over

time, 5hd/or 2) the visual and vocal behavior of the infants became more

. pronounced as they were developing. , ” ‘ -

Not only were the code and phbcedures a reliable method for ta]]ecting
mother/infant interaction data, the amount of observer tkaihing time
prior to data collection was minimal. Three different reliability
observers in addition to the experimenter were trained. The code was
given to each observer to mgmoéize prior to data collection practice
sessions. Two one-hour practfce sessions were needed for two of the
observers and only one practice session was necessary for the other

observer to reach the minimum acceptable reliability score of 80% be-

tween observer and experimenter.

Support for Detecting Acquisition of Visual Fixation

The slopes describing each subject's rate of change in performance
in the Assessﬁent condition over the 20 weeks of observation (Figures
4-6) indicated that the procedures detected acquisition of visual fixa-

tion skills in the first four months of life. For frequency of visual -




fixation an jncreasing trend was noted in eachmsubject with positive
siopes of .20, .32, .30, and .30 respectively. For duration of vi%ﬁiﬂ
fixation an increasing trend was also observed. in eac;—gaagéafuwith )
positive slopes of 4.26, 2.45, 2.66, and 3.29 respectively. These-
larger values éan be accqynted for due to th;‘d%fference in scales of
the y-axis. 'For mean duration of visual fixations an incrasing trend
with a slope of .43 was noted in only one*sLbjéct with the remaining
subjects displaying relatively no trend with slopes of -.04, .03, and
.02, Since both frequency and duration measures disp1ayed increases
over the 20 weeks of observation, mean duration measures ref]ecEed this
by remaining relatively stable. As a result of these findings,vit is
felt that mean duration could be eliminated as one of the quantitative
measurements in the visual fixation skills assessment,

Support for Sensitivity to Emergence of Visual Fixation

O - For each subject the 1nd1vidualhsession scores for the nine sections
of the grid were combined into scores for the top three sections(ABC)
which involved looking up, the middle three sections (DEF) which involved .
Tooking straight ahead, and the lower three sections (GHI) which involved
lookin? down. The median scores of this performance for each of the
three levels of grid sections (Table 3) 1nd1ca£ed that the dssessment
was sensitive to emergeige of visual fixation behavior in the first four
months of life. For a]Tjthree measures of visual fixation (frequency,
duration, and mean duration), subjects' average performance was lowest

in the top grid sections and highest in the Tower grid sections. There
was one exception to this in that Subject 2 had an average percent
duration score which was higher for the middle grid sections than for

the lower grid sections, however the duration score for the lower sections
, p
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was sti]] greater than the score for the top grid sect1ons. These
resu]ts suggest that as f1xat1on\$k1lls are developing over the first
four months of life, actual f1xation behaviqr as measured by this assess-
ment emerges accord1ng to the following general hierarchy fixation
first on objects which are below eye level, then fixation on objects at
eye level, followed by fixation on objects above eye level.

Support for Reflecting Actual Visual Fixation Skill Level

To determine if the quantitative fixation assessment procedures
' néflected actual visual fixation skill level in the first four months of
life, measures of frequency, duration, and mean duration were compared
between the‘Assessment and Intenaction conditions (Table 4). Hypothesis
testing for. sign1f1cant correlations of measures between directed looking
in the Assessment and Interaction conditions, between d1rected Tooking
in the Assessment condition andjlooking at mother in the Interaction
condition, and between directed looking in the Assessment condition and
Tooking at objects in the Interaction condition did not indicate that
the assessment reflected the infants' actual visual fixation skills
since very few significant correlations were found. v

It is felt that there are at least two reasons why nn1y a few
significant correlations were found, both of which {nvolve the fact that
the conditions, and therefore the comparisons between c0nd1t1ons, were
not equal. The first reason involves "who" was in charge of d1rect1ng
the infant in looking at stimuli. For the Assessment condition the
examiner gave the instructions to ook, while during the Interaction
condition the mother was regponsib]e for directing the infant's Tooking

Rehavior. The second reason why the comparisons were unequal invo1ved}

"wnat" was'being looked at. In the Assessment condition the infant was




direcféd to look at objects only, while during the Interaction condition
the infant looked at both her mother and the objects used in the Assessment
condition. Ideally, the comparison between the Assessment condition and
looking at objects in the Interaction condition should have resulted in
significant correlations, however this was not the case due to a limitation
in the Interaction procedures. Additional instructions should have been
given to the mothers to provide at least one opportunity per object per
setting for the infant to look at the two stimulus objects. As it was,

the infants were oftentimes not given the chance—to look at the,gtimulus
objects, therefore, their performance scores for looking at objects in

the Interaction condition did not reflect the infapts' actual fixation
skill level for inanimate objects.
Comparisons Ait cénditions do, howeVéf? lend some support to the

. hypothesis that {:;_::Scedures reflect actual visual fixation skill

level. Frgquency and duration meqﬁﬁres within each condition were

compared to determine the re]ationship between these measures. Hy-
pothesis testing for significant corre]atiodS between these‘meésures in
each condition resulted in significant positive correlations for all
subjects in both the Assessment condition and the looking at objecps in

the Interaction condition. These findings suggest that a similar ;e1ation-
ship-between frequency and duration measures exists for looking at

objects in the assessment and when given the opportunity to look at

of fixation does not exist for looking at the mother nor for combined

Tooking at the mother and objects.
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Interpretation of Interaction Pilot Study Results

The intent of the analysis of mother/infant interaction data was to
determine the nature of relationships existing between the infants'
behavior and both the hpthers’ visual and vocal behavior. However, the
mother data from this study revealed that when under observation, mothers
Tooked at their infants almost constantly (medians for looking at their
infants for the four mothers ranged from 97.8% to 100% of the observation
time). It was, therefore, not necessary to determine the“probabilities
of specific infant behaviors occurring, given that the mother looked at
her infant, since these would all have been at or close to the perfect
probability of 1.00.

These results are not surprising and have been described in other
studies of mother/infant interaction: mothers spend the‘majority of
observation time looking at their infants (Jones, 1977} and mothersrgazé
5t their infants for extraordinarily long periods of time compared to
average adult gaze exchanges (Stern, 1974), However, it is difficult to
define the reason for the high percentage scores for mothers looking at
their infants reported in this study. It is not felt that the tendency
for mothers to spend large amounts of time looking at their infants is a
comprehensive explanation. The presence of observers in the home also
had an effect on the behavior of the mothers which must be taken into

account. Since the observers started the tape recorder atfthe beginning

~ of a five-minute observation period and stopped the recorder at_the end

of the period, the mothers were extremely aware of exact]y ‘when the

observation periods began and ended. In turn, they were especially

attentive to their infants during those periods. In order to obtain

measurements in future studies of mother visual behavior which are more
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natural and which can be utilized in the interaction analysis, it might
be advantageous to start the tape recorded intervals of an observation

period and begin co]léct1ng data for an unspecified length of time

~ before collecting the data for the actual observation period under

study.

The mother vocal behavior also occurred at relatively high Tevels
(medians for talking to their infants for the four mothers ranged from
72.5% to 94.0% of the observation time), however, the mother vocal
behavior scores were considerably less than the mother visual behavior
scores and were low enough to be amenable to conditional probabi]ity
analysis. The results of this analysis indicated that all four mothers
talked to their infants contingent upon the response of the infant
looking at her mother. This relationship was not found in any of the

four mother/infant pairs when the infant was looking at objects or when

looking at something other than her mother or the objects. In addition,

it was found that one mother (Subject 2) talked to her infant contingent
on her infant's vocalizations.

These results are consistent with those found in other studies of
mothér/infant interaction. Vietze et al. (1978) found that mothers
exhibited contingentyvocalization in response to infants' vocal and
visual behavior directed to their mothers. In discussing the results of

several interaction studies, Yarrow et al. (1977) noted that infants who

and visual stimulation from their mothérs. Bates, Camaioni, and Volterra
(1975) contend that these early infant visual and vocal behaviors do not
provide evidence of intentional communication in the first four months,

but rather because of their signal value to the adult, usually result in

prolonged interactions.
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The fact is that all four mothers in this study displayed con-
tingent vocalization to their infants when the infants looked at their
motﬁers, yet only one mother provided this.vocalization for vocal behavior
in her infant. This result might be explained by suggesting that the
mothers intuitively interpreted looking as communicative and therefore
responded by ta]king to their infants, whereas the infant vocalizations
were seen as random events, not intended for communication. The lack of
contingent talking found in response to infant vocalization might also
be attributed to a limitation of the analysis. For purposes of this
analysis, conditional probabilities were calculated based upon behaviors
which occurred within the same interval. A more appropriate analysis to
detect the relationship of mother vocalization to infant vocalization
might be to figure condigional probabilities based on an interval lag in
which the occurrence of one behavior is analyzed in reference to the
behavior(s) occurring in the following one, two, etc. intervals.

Further Analysis of Interaction Data

To accurately reflect the nature of the relationships between
specific infant and mother behaviors, analyses behond that of within
interval conditional probabilities will need to be conducted. The data
collected as a result of the interaction procedures reported in this
study are suitable for several other types of analysis. Lag interval

conditional probabilities provide the probability of any behavior occurring

one:interval, two intervals, or any humber of intervals after another
behavior. Transitional analysis involves constructing matrixes of
conditional probabilities from frequencies with which individual or

. ..groups of behaviors move into other intervals.

B
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Sequential analysis of interaction data offers a method for in-
vestigating the flow of interaction in that one looks at the length of,
initiator of, terminator of, and the nature of a behavior or chain of

behaviors. Rosenfeld and Remmers (1981) have provided a description of

techniques for detecting temporal relationships in mother/infant inter-
_actions through the use of sequential analysis and are in the process of

developing computer programs to conduct this analysis on the type of

data collected in this study (Rosenfeld, Note 5)«

Problems with Interaction Studies

Several éroblems were encountered while collecting the mother/infant
interaction data for this study which weré consistent dith those reported
by other researchers (cf. Yarrow and Anderson, 1979). ‘The presence of
obserVers in the home which has been noted previously, has an effect
which is difficult to define. It seems that in addition to the mere.
effect of the observer's presence, the way the study and its purpoées
are defined, éhe mother's personal definition of the observation situa-
tion, and her feelingsdabout being observed will influence the mother's
behavior with her infant. L

The infants appeared to be less affected by the presence of ob-
servers, however their behavior was influenced by physiological factors
such as hunger or thirst, time of day observations were taken, and
weather conditions of the day of the observation. Of course these
v&riab]es could have influenced the behavior of the mothers as well. The
problem, therefore of obtaining a representative sample of behavior is a °
question of day-to-day or even hour-to-hour consistency in both mother
and infant behavior.

W
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Conclusions

The interobserver data coi]ected on the four nonhandicapped infants
jﬁ\ indicated that the assessment procedures were reliable for measuring
| visual fixation behavior in the first four months of 1ife. The performance
data demonstrated that the procedures were a valid and therefore effective
method of measuring visual fixation in that they detected acquisition of
visual fixation, were sensitive to emergence of visual fixation, and
‘reflected the infants' actual visual fixation skill level in the first
four months of 1ife. H ) '
The interobserver data collected on the four nonhandicapped infants
and theirhmothers indicated that the interaction procedures were a
reliable and efficient method for measuring‘mother/infant interaction
behavior in the first four months of life. The initial analysis of the
performance data demonstrated that the procedures were an effective
method of-measnring mother/infant interaction behavior in that the
results were consistent with those of other mother/infant interaction
studies. The data are suitable for further analysis which is necessary
to accurately reflect the nature of mother/infant interactions. The.
methodology for collecting interaction dataﬂreported in this study
~should provide e nsefu1 tool for obtaining similar data on handicapped

or at-risk infants and their mothers.

Implications for Practical Application of Assessment Procedures

The implications of this aesessment procedure for practical appli-
~cation ina severely/multiply handicapped classroom are several, Per-
formance results could be used to pinpoint weaknesses in visual fixation
skills for individual students, therefore providing training objectives

for those deficient skills. The results of periodic assessments could
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be used tb.meagure progress in programs for individual students, thereby

alleviating the.need for daily data recording of fixation skill training.

‘ The results of this assessment could also be used to determine optimal

placement of stimuli for other training programs such as those in the

preacademic and prevocational curriculum domains.

Based on the assessment performance data of the four nonhandicapped

4

- infants in this study and the two infants from previous studies‘(Eye and

Janssen, Note 1 and Janssen, Note 3), a minimum acceptable Tevel of

fixation performance could be détermined. “This information would allow

teachers to set an appropriate frequency and duration criterion Tevel

for handicapped students to reach for fixation skill mastery.

Implications for Further Research

Further study is necessify in the use of the procedures to assess

visual fixation. This should include determining how to integrate these

procedureS‘intoté more comprehensive total assessment package. Research
should also concentrate on the use of the visual fixation assessment as
a too];for measuring progress asva'resu]t of intervention efforts with
handicapped students. T

A major emphasis of research in the future should be on how the
acquisition of visual behavior in handicapped infants relates to the
development of other behaviors. It is also important to discover how
best to ehhanCe that visual deve]opment in order to provide appropriate
early intervention-services to handicapped infants and young chi]dren. _
Extensive study needs to be conducted with mothers and their handicapped

or at-risk infants to try to determine what factors- finfluence early

visual skill development in handicapped infants, how

relate to other infantszand mother behaviors when the #ffant has a

5 &
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‘ handicap, and what.strategies AFE)effective in enhancing visual skill .

develobhent in these infants.

Summa ry

The data collected on the four nonhandicapped infants in&icated
that the assessment prdcedures were a reliable and valid method of
measuring visual fixation behavior. The assessment procedures success- Sy
fully detected acquisition of visual fixation skills, were sensitive to
emergence of visual fixation behavior, and reflected the infants' actual
visual fixation skill level in the first four months of life. FUrthermore,
the data on fhe four infants and éheirvmothers indicdted that the inter-
action procedures were a reliable, efficient, and effective method -of
measuring mother/infant interaction behavior. The assessment procedures
have imp]ications for bdth practical application in ths classroom and
“for future }esearch efforts. The methodology for collecting interaction

: T
data should pravide a useful tool to researchers for obtaining much

needed data on handicapped or at-risk infants and their mothers.
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AN APPLICATION STUDY:

Evaluating Neurodevelopmental Training and Theory 1
with Cerebral Palsied, Severely Handicapped Students

by

Mary Jo Noonan

.

1The procedures and}data/Feported in this study. were taken from a
Doctoral disseration by Mary Jo Noonan.that was submitted to the

Dgpartment of-Special Education, University of Kansas, in June,
1982. “
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INTRODUCTION
Cerebral palsy is a commen physical handicap ambng severely handi-
cepped children. It is a class of nonprogressive posture and movement
disorders resulting from daﬁage or malformation of the central nervous
system (CNS) (Bax, ‘1964; Capute, 1974; Levitt, 1977; Vining, Accardo,
Rubenstein, Farrell, & Roizen, 1976). The CNS coordinates sensory input

yielding integrated motor responses (Fiorentino, 1972). ° Damage to the

“ CNS results in delayed motor development that is characterized by tonic

reflexes (atypical and persistent postures) and a‘deficiency in the
normal generalized postural adjustment reacticns of body alignment and
balance (righting and equf]ibrium) that are necessary for the development
of normal motor patterns (Bobath, B., 1948; Fiorent#no, 1972; and Rush-
worth;\l??l). A student with cerebral palsy, for example, may not be
eble to creep because the reciproca] pattern of arm and leg movements is

prevented by a dominating tonic reflex causiﬁg the child's hips and

knees to flex if the head and neck are exteénded. The child's movement

is further hampered by the inability to maﬁe the necessary weight shifts

(equi]1brium responses) to maintain the all four s creeping position

.when one .extremity is moved (Bobath, K. & Bobath, B., 1967).

"Little' s disease," as cerebral palsy was first jdentified, was
in1tia11y described by William J. Little at a London medical conference
in 1843 (Little, 1853). Little identified lesions or cavities in the
ccrtex of the brain upon post-mortem examuoﬁq%ﬁdividua]s with cerebral
palsy. He also linked neonatal difficulty, particularly asphyxia, to
symptoms of cerebral palsy (Little, 1853; Menkes, 1974). It is now
established medically that brain damage associated with cerebral palsy

is due to prenatal etiological factors such as maternal viruses; defective




development of the brain; Eoriqata1 difficulties such as anoxia due to
premature separation of the placenta, awkward birth positions, or prolonged
labor; prematur1ty, Rh 1ncomp§t1b111ty, and neo-natal factors of circulatory

disorders, viruses, or bacteria “(Bobath, K. & Bobath B., 1954; Cerebral

pa1§!;;5acts and Figures, 1973; Menkes, 1974). Wide disparity is. found
among statistics for this handicapping condition. Incidence estimates
raoge from .6/1000 to 1/200 live births, with most estimates between
1/1000 to 2/1000 1ive births (Cerebral palsy--Facts and figures, 1973;

Dekaban, 1970; Levitt, 1977; Marks, 1974; Dunsdon, 1960; Stephen, 1965;
Mair, 1961).

Va?ious treatment systems for cerebral palsy have been reported
since the mid-1900's tpat can be characterized according to three types:
orthopedic bracing and isolated muscle training (Viz., Phelps, 1940;
1941; 1948); sensory stimulation providing experiences to the visual,
auditory, tactile, olfactory, gustatory, and kinesthetic senses (viz.,
Kabat, 1947; Knott. & Yoss, 19563 1968; Rood, 1956; 1962); and neuro-
muscular, stimulating the Qevelopment and fEFCtioning of the CNS (viz.,

Bobath, B., 1948; 1967; Bobath K., 1980; Bobath, K. & Bobath, B., 1950;
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1952; Doman, Spitz, Zucman, Delacato, & Doman, 1960; Doman, Taylor, &
Thomas, 1969; Fay, 1946; 1954; LeWinn, 1969).

A11 three types of treatment aro currently in use; however, there
is Tittle evidence available-to support or refute the theories and
techniques of the systéms (Barrera, Routh, Parr, Johnson, Arendshort,
Goolsby, & Schroeder, 19763 Levitt, 1977; Martin & Epstein, 1976). As
stated by Martin & Epstein (1976), "The best known therapeutic
'schools' in cerebral palsy typically rely on semiobjective, anecdotal

case reports or simple outcome studies . . . .These studies may indicate




that something did or did not work, while failing to isolate the effective

treatment variables" (p. 285).

Purposev
The efficacy of a popular neuromuscular approach to the treatment

' of cerebral- palsy, neurodevelopmental training (NDT) (Bobath, B., 1948;
1953; 1954a; 1954b; 1954c; 1954d; 1955; 1967, BoBath, K., 1959; 1980;
Bobath K. & Bobath B., 1950; 1952; 1954; 1955; 1967; 1976) and its
»theoretical hypotheses in the training of motor behaviors among severeiy
handicapped children with cerebral palsy have not been émpirica11y verified.
NDT is based on the theory of neurological maturation that describes the
functions of developing areas of the brain and the implications of these
funcfions for the process of motor development. As an attempt to replicate

the normal process of neurological development within cerebral palsied
individuals, NDT focuses on two objectives: 1) the prevention or control
(i.e., "inhibition") of movement or posture to prevent abnormal reflexes,
and 2) stimulation and guidance (i.e., "facilitation") of postural
reactions permitting the sensétions of normalized motor behavior.
Developmental milestones such as head control or sitting are not directly
taught, although their acquisiiion is among the objectives of freatment.

Three research questions concerning the effectiveness of NDT were
addressed in this study:

1. Do postgral reactions improve as a result of neurodevelopmental

training?

2. Do improvements in postural reactions correspond to 5 decrease

in the asymmetrical tonic neck reflex?




h
3. u Do improvements in postural reactions correspond to an increase

in head erect and rolling motor patterns that are not directly

trained?

w

A secondary purpose of this study was to demonstrate an empirical
evaluation of a therapy approach in three ways. First, important techniques
of the therapy, fhe facilitation of postural reactions in copjunetion
with reflex inhibiting pésitioning, were operationalized to<:;:::115h an
isolated treatmént variable. Second, a Single subject design was selected
for this research in order to analyze directly the effects of traininqk
among individual subjects (Baer, Wolf, & Risley, 1968; Hersen & Barlow,
i976). Martin and Epstein (1976) explained that single subject research
wou]d be more appropriate than group design, "because of the organic and
behavioral variability in cerebral palsy" (p.,288). And third, measurement
procedures of sensory/motor skills developed by the University of Kansas
Early Childhood Institute gGUess, Rues, Warren, & Lyon, Note 1; Guess,
Rues, Warren, L&on, & Janssen, Note 2; Guess, Rues, Warren, Janssen,
Noonan, Esquith, & Mulligan, Note 3) were used to measure head erect and
rolling behavior sensitively and quantitatively. The measures do not
require subjective qualitative judgments ‘to score performance and.slight

changes within a skill can be monitored.

Methods
Facilitation of righting and equilibrium postural reactions was
operationalized as the treatment variable for seven severely handicapbed

children with cerebral palsy. Using a multiple baseline design, the

effectiveness of training postural reactions was investigated. Additionally,

an abnormal reflex (ATNR) and a coordinated motor pattern (head erect or -
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rolling) were probed throughout the study to evaluate their theoretical
relationship to postural reactions. NDT theory postulates that as
rightiﬁg and equilibrium reactions are acquired, primitive tonic reflexes
diminish and coordinated motor patterns develop.
Subjects

Four girls and three boys ages 2 to 12 years were included in this
study. A1l children were enrolled in Lawrence and Kansas City area
preschool and elementary school classes for severely/multiply handicapped
children. After the study was approved by the University Advisory
Committee on Human Experimentation, the fq]]owing criteria were used for
subject selection:

a) medical diagnosis of cerebral palsy;

b) gross motor deve]opmenfa] level at or below seven months

(assessed by Denver Developmental Screening Test, Frankenburg

& Dodds, 1969);

c) clear and consistent demonstration of an asymmetrical tonic
neck reflex (ATNR), symmetrical tonic neck reflex (STNR), or
tonic labyrinthine reflex (TLR) (score of 3+ at least 7 of 10
trials, assessed with Primitive Refléqurofile, Capute et

al., 1978); and _
d) approval of training objectives by the child's physical or
occupational therapist.
A gross motor level at or below seven months was included in the selection
criteria because it precludes the achievement of the intervention targets
(righting and equilibrium reactions). The ATNR was the only consistent
reflex observed when subjects were selected. Table 1 summarizes the

demographic characteristics of the children in this study.

79 7




€L

- o w - - - - w A 4
4 Table 1
Demographic Characteristics of Subjects
Denver Developmental
Age at Screening Test
Subject Sex Beginning of Study Diagnosis Medication Motor Overall
1 (Sam) " 2 yrs. 1 mo. spastic quadriplegia phenobarbitol 6 mos. 7 mos.
sejzure disorder tegretol
2 (danet) F 3 yrs. 4 mos, spasticaquadriplegia phenobarbitol 1 mo. 1 mo.
seizure 'disorder :
microceﬁhaly
3 (Charlie) M 5 yrs. 3 mos. spastic buadriplegia none 3 mos. 4 mos.
seizureilisorder , i
4 (Loretta) F 3 yrs. 2 mos. hypotonik quadriplegia none 5 mos. 24 mos.
. . \ 4
5 (Kathy) F 3 yrs. 3 mos. hypotonic quadriplegia none 2 mos. 4 mos.
seizure disorder
6 (Marilyn) F 12 yrs. 1 mo. spastic quadriplegia phenobarbitol 2 mos. 3 mos.
seizure disorder
scoliosis |
7 (Matt) M 4 yrs. 4 mos. spastic quadrfplegia phenobarbitol 2 mos. 6 mos.




Subject 1. Sam, a 2 year 1 month old male, was the youngest subject.
At birth, labor and delivery were prolonged, he needed resuscitation,
and was placed in the hospital's neonatal intensive care unit following
heart failure. He had his first seizure at 8 days of age. When the
study began, Sam was able to hold his head up in prone or sitting; sit
independently for several minutes (although he could not attain sitting
without assistance) and crawl on his stomach short distances by pulling
himself forward with his arms. Socially, he recognized and responded
positively to familiar persons. He understood simple directions, could
reach and grasp desired objects, and was just beginning to imitate
sounds within his repertoire. Between sessions 59 and 77, Sam had
heelcord surgery (the casts were removed before he returned to school
and the study).

Subject 2. Janet, a 3 year 4 month old female, was seizuring at
birth and reportedly seizured almost continuously for the first four.
months of life. She was the most severely handicapped child in the
study. Janet slept frequently, and typically did not raise her head in
prone, move a limb voluntarily, or jnteract in anyway with people or
objects in her environment. Occasionally, however, she didyrespond to
movement or sound by cf§}ng or smiting. Following session 91 Janet was
hospitatized for severpl dag§/ﬁf1h a respifaiary infection and a fever
that rose to 108°F accoﬁpﬁﬁ%ed by grand mal seizures. Although she
returned to school for a few days, she was hospitalized again with
similar symptoms and malnutrition (treated with a gastrostomy). Due to
poor health, her participation;in the study was discontinued.

Subject 3. Charlie, a 5 ;ear 3 month old male, had perinatal
anoxia. At the beginning of the study he was able to 1ift and maintain
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his head up for several seconds in prone while propping on ?is forearms.
Chér]ie had véry 1ittle head control when sitting, however, and did not
reach for objects from any position. In.spite of his severe physical
limitations, Char]f; was very attentive to his environment, discriminated
strangers from familiar persons, and showed favoritism among ;;mi]iar
persons. V m\%S\_ﬁ Q

Subject 4;' Loretta, a 3 year 2 month old female, had respiratory
distress following a prolonged labor-at birth. ‘When the study began,
she was aﬁlg‘to 1ift her head and maintain head control for a short time
in prone and sitting, and was just beginning to maintain a sitting
position independent]y for severa[qtgconds. Aithough she was not able
to crawl, she could roll to a des{;ed destinatioﬁ. Loretta was the only
subject able to talk. Her language skills Weré‘approximate]y at age
Tevel; she initiated and participated in conversationslgifﬁ)pegrs and
adults, followed directions, commented on past and jﬁ%are events, .and
1qughed)é;,§5ﬁble jokes. She was clearly the higﬁéét functioning subject
in the;study. ‘__\“‘f

Subject 5. Kathy, a 3°year Qﬂmohth old femaie, was born postmature
at 42‘?0 43 weeks gestation and/had seizures at the age of 12 hours.q
~ She receivedwinfensive therapy and patterning of thé Doman-Delacato
approachvfor approximately a year. Therapy was discontinued when her,
family moved to the-Kansas City area and enrolled her in a special
education preschool program a few weeks before the study began. When

evaluated at the beginning of the study, Kathy was only able to 1ift her

head momentarily in prone or supported sitting. She had minimal reach

r’d
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and grasp skills, but was qgite responsive socially. She, frequently




smiled at familiar persons, sometimes cried when family“members left the
rodm, and attended to persons and events in her eﬁvironment. f
Subjéct 6. Marilyn, a 12 year 1 month old female, was the oldest
child in the study. She was born bréech with apparentiy no other compli-
cations%unth\ e had a cefeéra] aneurysm at 10 dﬁis of age. When the
study began, « rilyn had a severe sco]ioé}sxgnd contractures of her
knees, hips, and left elbow and wrist. She was able to Tift her head

momentarily in prone or supported sitting_ but did not reach for objects J

isually track them. Marilyn did respond positively, however, by

smilving or laughing when people spoke to’hef in a friendly tone, if-
music of a particular recording artist was playéd, or if she was pUt
_through movement activites. E T
Subject 7. Matt, a 4 year 4 month old male, had an unremarkable
birth history. At the beginning of> the study he was able to maintain
head control in prone when propped on his forearms for a short time.
Matt could sit long-legged with support, could maiﬁtain grésp of an
object, and was just 1earniﬁg to reach for objects. Contractures of
- both elbows and wrists limited his physical skills. Hé'was socially
very alert, discriminateﬂ strangers frmﬁ'familiar persons, and iaughed
easily during play. ' E
Sett;ng and Equipment 1

The study was conducted at five preschdof and elementary school
sites in the Lawrence and Kansas City area. The elementary school
éﬁassrooms were for severely multiply handicapped children and were

M 10cag§d in special education wings of pubTigJeljzentary schools. -All

theee preschool sites were university-sponsored fprograms.

?
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B&seline and training took place in each child's blass}oom during
the morning school hdurs except for Subject 4, Loretta, who received
training in her school's occ;pationa1 thefapy room after school hours.
A carpeted area or therapy mat approximately 12 X 12 feet (6.36 X 6.36
m) served as the tfa{ning setting and- the fo]]bwingvgquipment.was used:

¢a) a firm plastic therapy ball, barrel, or Carpetéd barre]:
36 inches in diameter (91.44 cm, ball commercially,
available from Preston Corporation #PC 2764 A);

b) an/::f;t-size straightback chair without arms;

c) a skopwatch; and .

0 ; ;

d) if rolling was probed, two elastic bands to fit the child's
waist and chest (see Appendix 4 for dimensions and directions
for construction).

Responses Measured

4

Three variables were'monitored throughout the study: postural
reactions (equilibrium, parachute, andurig;ting), the ATNR, and a coor-
dinated motor pattern (head erect or ro]fing). Ten consecutive trials
of each postural reaction wege measured each session (i.e., daily,

Monday through Friday). The ATNR and head erect or rolling were probed, -
rather than measuréd each session, to reduce the possibility of reactive
effects from repeated measurement (see Table 2).

A session schedule was given to each trainer indicating the sessions
in which probes were to be taken and the order in which the pbstura]
reactions were to be trained (see Figure 1). To guard against an order
\\ | ,effeétmin training, the daily sequence of equi]ib;ium, parachute, and
righting training was randomized for each subject. The session schedule

was utilized by recording each date that a session was conducted in the

left hand column without regard for days missed due to illness or other

absenteeism.
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Table 2 | | -

Responses Measured; Type and Frequency of Measurement

Responses Measured : | Types of Measurement Frequency of Measurement
Equilibrium ,,
; / Scale: 0-3
- Postural Reactions Parachute - 10 trials each, totaled = Each session -
(a1l three for each ‘ - (90 points possible) ' |
student) | . Righting ~ (see Table 3)
- o A T
. Tonic Reflex Probe Asymmnetrical Tonic Neck Scale: , 0-4+ Every third session
- , 10 trials |
2 ﬂ (see Appendix A) |
. |
. Head turn frequency, |

Head 1ift frequency,
Longest duration

Head Erect Cumulative duration
. — . (see Appendix B)
Coordinated Motor Pattern N Every fourth session k\
Probe (one for each-child) g .
Rolliég : ﬁ Degrees rotation

(see Appendix C)
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The date was

-
Subject 1
TRAINING SEQUENCE
Motor ~
Reflex Pattern .
Date Session Probe - Probe Training Order

—_— 1 parachute, equﬂib;'ium, righting

— 2 i equilibrium, parachute, righting

—_ 3 % | a‘ equilibrium, righting, p%rachute

—_ 4 X righting, parachute, equﬂ?briun

— 5 %ﬁ@twg, ethbnum

—_— 6 T X rightmg. equilibrium, parachute

— 7 equilibrium, parachute, riéhting

—_— 8 X " parachute, equilibrium, righting

—_— 9 % righting, parachute, equilibrium

_— 10 equilibrium, nghtmg, parachute

—_— 11 parachute, rightmg, equilibrium

—_— 12 X X rightirng, equilibrium, parachute

—_— L 13 righting, equilibrium, parachute

—_— 14 equitibrium,-parachute, righting

— 15 X equilibrium, mghtmg, parachute

— 16 X righting, parachute. equilibriym

—_— 17 v parachute, equilibrium, righting

— > 13 x ‘ Vpirachute. righting, equilibrium

—_— 19 - Parachute, righting, equilibrium

—__ 2 x equilibrium, righting, parachute

— 21 % righting, equilibrium, parachute

‘m 22 - parachute, equilibrium righting

a___ 23 tighting, parachute, equilibrium

— 24 % Cox equilibrium, protective, righting

Figure 1. Training schedule followed by each trainer,

recorded in the left column, and ‘the information in each column across
from the date indicated if a reflex or motor probe was to be conducted
that day, and specified the order in which postural reaction training was
to be conducted. E
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Postural reactions. The equilibrium, parachute (another equilibrium

reaction), and righting reactions are responses of balance and body
alignment thét are essential, according to neurodevelopmental theory,

for the development of coordinated motor patterns (Bobath, B., 1948;

" Bobath, K., 1980; Bobath, K. & Bobath, B., 1967). The three postural

reactions monitored and trained in this study were defined as follows:

a) equilibrium reaction - The student is seated cross-legged,
in ring-sitting, or long-legged, on the floor facing a mirror,
and supported by the trainer at the upper trunk. When gently
tipped to one side (about 45°) the subject's amm (of the side
to which the subject was tipped) will extend and the trunk
will tilt towards the opposite side within five seconds (see
Figure 2a). ’

b) - parachute reaction (an equilibrium reaction) - The student
is prone on a therapy ball and supported by the trainer at the
hips. As the student is gently rolled forward until he/she is
one arm's length from the floor, the student's arms will
extend outward beyond the head, and the hands will open and
extend toward the floor within five seconds (see Figure 2b).

c) righting reaction (head righting) - The trainer is seated
on a chair and the student is supported under the arms and
seated on the trainer's lap. Both are facing the mirror.
When the student is gently tipped to one side (about 45°), the
student will maintain or regain a midline head position within
five seconds (see Figure 2c).

Each postural reaction was scored on a scale from 0 to 3, “total
assistance" to "independent," and recorded on a training data sheet (see

Figure 3). The scoring indicated the "level of assistance" needed by
L

the subject to respond as each reaction was defined. Table 3 describes

‘the levels of assistance and scoring for each postural reaction.

Measurements obtained for the ten trials of each reaction (alter-

é nating to the left and right side for equilibrium and righting) were

totaled and presented as one score per session per subject. Scores: from
the three postural reactions were totaled because the responses do not

occur in complete isolation of one another. The situations described

o5y @ "




Figure
reactions.

Righting Reaction

b. Parachute Reaction

2. Stimulus positions for training the three postural
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. ) DATA SHEET 1
Training
sStudent . . —~ Traiper ) Heék i _
] 1 2 3 4 5 6 7 8 9 10,7 T RX
cquilibrivm : |
___  parachute —_— ] '
righting - .
equiliveiun e e
o ‘parachute N L
righting —_— _
equilibrium —
o parachute . L .-
righting — e e o —
equilibrium }
[ ——" e = === b B g
_ . parachute —_— — e e
righting — —_— e -
equilibrivm . — e e,
— .. parochute _ o e e e
T rFighting — . ,

Figure 3. Data sheet for recording five sessions of postural reaction responses. The number
corresponding to the level of assistance required in each trial was written in the space provided
under the numbers from 1 to 10. Scores were totaled for each reaction and recorded in the T column;
the total score for all three reactions was recorded in the TT column; and the interobserver reli-

ability was recorded in the RY column, ui
Ve S
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Table 3 . - ‘\\\

Levels of Assistance Training; Scoring and Definitions of Levels | : ‘ . ‘

Postural
Reactions Score/Level Training Procedures
3/Independent No assistance given; the student's amm on the side to which he/she was
: tipped will extend and the trunk will tilt toward the opposite side.
2/Cue The trainer says, fCatch yourself,* and/or taps the student's upper “
arm (on the side to which the student was tipped)
Equilibrium
1/Prompt ~ The trainer extends the student's arm (on the side to which the student
: . was tipped). ,
. 0/Put Through The trainer extends the student's amm (on the side to which the student
was tipped) and tilts the trunk in the opposite direction of the tip.
e ) ~ 3/Independent No assistance given; the student's arm will extend beyond the head
t “and the hands will open and extend to the floor. |
- 2/Cue The trainer says, "Reach for the floor," and/or gently-taps on the
: : student's upper ann.
Parachute = .
(equilibrium) 1/Prompt The trainer extends the student's arm forward and opens the student's
hands, or touches them to the floor.
0/Put Through The trainer extends the student's arms forward, opens the student'
hands, and touches them to the floor.
3/Tndependent No assf§tance given; the student wilT matntain or regain a midTine
head position. .
Z/Cue The trainer says, "Pick up your head," and/or gently taps the side of
the student's head.
Righting

1/Pronpt The trainer 1ifts the student's head half-way to mid1ine-position.

0/Put Through The trainer 1ifts the child's head to midline position;k

e
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above to elicit each postural reaction would prompt other postural
reactions as well. For example, if a student was sitting on the floor

and tipped to one side, the upper trunk and shoulders would raise toward

the opposite side (equilibrium). Additionally, it would be expected

i g8

that the head would maintain or reposition to midline, a righting reaction.
A score of 90 points was possib]e for each session (10 trials X 3 possible.
points X 3 postural reactions). .

Tonic reflex. The ATNR is a subcortical (cortically immature)

, motorbresponse that interferes with normal motor responées. It was

assessed by a prﬁﬁZ\EQery third session. ATNR probes taken throughout

the study were measured with procedures from the Primitive Reflex Profile
(Capute et al., 1978). ' '
An ATNR was defined as follows: ,
When the child is supine he may be seen to lie with head
turned to one side with extension of extremeties on that
side (chin side), and flexion of the contralateral extre-
mities (occiput side). This may also be noted in sitting;
it is often described as the "fencer" position. (Capute
et al., 1978, p. 38)
Scoring ranged from "0 ("absent", reflex did not occur) to "4+" ("obli-
gatory," reflex maintained longer than 30 seconds) and was recorded on

the ATNR data sheet (see Figure 4),

used to probe' the coordinated motor paﬁférns of head erect and rolling
(chhage; Note 4§ Rues, Noté;s; Day, Rues, & Lehr, Note 6; Fritzshall &
Noonan, Note 7). Head erect assessment procedures measuring the frequency
of head turns and head 1ifts, the longest duration, and the ¢umu1ative
duration of head erect, were used as the motor pattern probe for children

with very poor head control skills (Subject 2, Janet; Subject 5, Kathy;

 Subject.$, Marilyn; and Subject 7, Matt). The remaining children (Subject

SRR

"Cbord1ﬁatéd*m0tdr;pattern."“Q;aﬁt1tat1ve~assessment*proceduves*were**;-***;*-m




- DATA SHEET 2
Vs Tonic Reflex Probe
LA
. |
Student L7 — “Trainer
u 9 - -
pate - o Irials Reliability
.1 2 3 a4 s "
* - : » left -
. right
© left
- - right
left v’yx
f"=== right
left }
— right
3 E—
left -
— rignt 7

Figure 4. Data sheet for recording ATNR probes for five probe
sessions. Trials were alternated to the right and to the left sides.
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1, éam; Subject 3, Charlie; and Subject 4, Loretta) were probed with the
degrees of trunk rotation measure from the rolling asses;ment procedures.
Head erect and rol1ingAdata sheets are presented in Figures 5 and 6,
respectively. |

Training Procedures

One component of NDT, facilitating postural reactions, was conducted
for each subjecf by a‘trainer eech daily session (i.e., Monday through
Friday). A four-step "levels of assistanée%’straﬁegy (Lyneh, F1anagen,

& Pennell, 1977; Child Progress Monitoring é&stem, Note 8; and described
in studies by Banerdt & Bricker, 1978; Horner & Keilitz, 1975; Q'Brien &
Azrin, 1972), sequenced from independent with no intervention from the
trainer to totalfg;sistance with complete physical guidance from the
trainer, was used tu operationalize “facilitation" as the training
procedure for this study (see Table 3). Leuels of aéSistance training «
was se1ected because it parallels the descriptions of facilitation
techniques in the NOT literature (e.g., Bobath, K. & Bobath, B., 1967)
and yet is a fairly standardized training procedure in the education of
severely handicapped children. ”

>

Daily sessions consisted of ten trials for each of the three postural
4

reactions. Each trial began at the independent level (39. If the child Kf'

failed to respond within five seconds, the trainer provided the next
level of assistance, a verbal cue (2). Training continued in the same
manner throughout the remaining levels of assistance; if no rasponse

occurred within five seconds of the stimulus, training moved to the next

level. When a correct response occurred 4t any level, verbal and social

praise was given and training proceeded to the next trial at the inde-

pendent level of assistance.




NAME: BIRTHDATE: DATE:

OBSERVER(S): SETTING: - RELIABILITY:
Code: 4 - no arm support

,/'} - props on one forearm, other arm no support ‘
JJ- props on forearms

~//- props on forearm and one exter;ded arm

|l - props on extended arms |

R - right arm

L - left arm
HEAD ERECT DESCRIPTORS UPPER EXTREMITY WEIGHT BEARING DESCRIPTORS ’
© — | Cumulative 3 Reliability
~ Duration: -umuiative
Head | Head Longest * | Duration: R L R L }JR L R L. R L R L R L
Turns | Lifts | o .3 1 3¢ Head Erect _ '
Head Lift | M S S VA AR S WAV VN I B VAN N

Total

; e Figure 5. Data sheet for recording one session of a head erect probe. Head turns and head lifts wer® tallied; ’
- EMC[ each duration greater than 2 seconds was listed and the longest duration was circled; and the durations listed in the
N\ third colunn were summed and recorded in the fourth column. Upper extremity weight bearing was not assessed. 95
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»Heasuremerit of the Rolling Response ?rom’Prone} Suoine, and Sidely1n§

Hame - Evaluator
" Date ' - Observer’
. ' B Descriptors . '
o - o P - prone R - right 0- range (0-11.25%) o, M- shoylder’ .
: S - supine L -1left = B - bye 11.25-28.5 ) PE - pelvis
SL- sidelying R - 22.5-45")
. ) © W -vhite (qver 457) R - relability
! g . . Body Part .
Trial . Trgnk Rotgt*l.on ~ Leading Rol} Hobility R

P over R 0 B R W SHPE | Tess than 174 roll
) : ) ! 1/4 172 3/4 1 roll
1174 1172 13/4. 2 rolls
21/4° 2172 23/4 3 rolls

SH PE less than 1/4 roll

P over R 0 -B R

V& 12 34 1 roll -
-~ 11/4° 11/2  13/4 2 rolls T
. . 21/4 2172 23/4 3 rolls
(SL R to S} 0 B R W SH. PE less than 1/4 roll

1/4 172 34 1roll-
/4 172 13/4 2 rolis
21/4 21/2 23/4 73 roils

poverL . 0 8 R U SH PE less than 1/4 roll :

) : . ‘1/4 1/2 3/4 llroll

. . 1174 1172 13/4. 2 rolls

e 21/4 212 23/4 3 rolls

P over L 0 8 R W SH  PE less than 1/4 roll
1/4 172 3/4 1 roll
11/4 1172 13/4 2 rolls
- ‘ 2174 2172 © 23/4 3rolls

(SL L to S) 0 8 R W SH PE less than 1/4 roll
, . . 14 142 3714 1 rol}
)% - o ° . 1174 11/2 1374 2 rolls
. . : . 2174 21/2  23/4 3 'rolis
S -over R 0 B R W SH PE less than 1/4 roll
. 1/4 1/2 34 1 roll
® ) 11/4 1172 13/4 2 rolls
2174 2172 0 23/4 3 rolls

S overR 0 8 R W SH BE less than 174 roll
- , 74 1/2 34 1 rol
c 1A W72 1 2 rolls

i . i 214 21/2 - 234 rolls

(SL R to P) 0 8 R 4 SH PE less than 1/4 roll
: ) . ‘14 12 34 1 rold
11/ 11/2 1374 2 rolls
2174 2172  23/4 3 rolls

S over L 0 B R W SH PE Tess than 1/4 roll
: ) : 1/4 172 3/4 1 roll
W4 11/2 13/4 2 rolls
21/4 2172 23/4 3 rolls

S over L 0 B R W SH FPE less than 1/4 roll
174 172 3/4 1 roll
1174 1172 13/4 2 rolls
21/4 2172  23/4 3 rolls

(SL L to P) 0 8 R W SH PE less than 1/4 roll
. . /4 172 34 1 rol}
. . . 1174 11/2  13/4 2 rolls
, . 21/4  21/2  23/4 -3 rolls

——— ome———

R R "R

Mean R per session
4

Figure 6. Data sheet: for recording one session of a rolling probe.
The degrees of trunk rotation was circled under the second column; the
body part leading the roll and the amount of mobility was not assessed.




ggperimental besign . .

- Af‘muitipie baseline design (Baer, Wolf, & Risley, 19683 Hersen &
BarTow, 1976; Sidman, 1960) across two subjects was repiicéted three
times (see Figure 7). Subject 7 (Métt) was not included in a multiple

baseline because the subject he was paired with-was exé]uded early in

the study due to poor school attendance.

Baseline. The bése1ine was the initial condition. OpportUnities

“to respohd for the postural reactions were given only at the independentj

- level of assistance; responses - at the other‘jevels of assiStance would

have constituted training. Two scores were possib]e'fbr each trial:

“3" for an independent correct response, and "0" for no response, 6f an
incorrect.reSponée. Probes of the ATNR and head erect or rolling were
conducted éccording to the procedures previously specified. Verbal and
socié]}praise were given honcontingently’ahd for cooperation during the ”
baseline condition.

Baseline was terminated for the children in the firstblegs of the

'mu1tip1e'baselines (and Subject 7) when the postural reaction data were

stable and a minimum of three data points were co]]éted for the ATNR and
coordinated motor pattern probes (a minimum of twelve sessions). Base-
line was terminated and training was introduced to the remaining children
when the training condition data of the child each was paired with
stabilized, or when a trend in the data was clearly evident.

Training. Once the training condition was introduced, neurodevelop=-
mental "facilitation" of postural reactions following the four levels of
assistance training procedure was conducted each session; training was

directed at improving equilibrium, righting, and parachute reactions.

2 Tov
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i

BASELINE - TRAINING
SUBGECT 1 B '

postugal
reactions

reflex.
probes

normal
motor
pattern
probes

ATHR :
| 1

|

|

|

|

|

o

SUBJECT 2 Lo

postural
réactions

ATHR
reflex
probes

normal
motor
pattern
probes

Figure 7. ,Multiple baseline across two subjects; postural reactions .
were trained for each subject, and the ATNR and a motor pattern were
moni tored with probes. (The design was replicated twice.)
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‘Reliability
| Interobserver re]iabi]ity'data'for?each-subject were collected on

vthe‘posturélAreaction‘measures approximately once‘a weék, and at least
twice during the study for the probes (ATNR and coordinated motof pat-
‘terns?. If more than one trainer was used, reliability was taken at’
Teast twice with each.irainer across each measure. The investigator
served as the reliability observer, | |
Reliability was calculated separately for each postural reactions,
reflex, and motor patterns probe. Poétura] reaction and ATNR reli-
ability scores were obtained by dividing the total number of agreements
by the number of'agréements plus disagreemenfs, and multiplying by 100:

total agreements - X 100.
agreements + disagreements *

Directions for computing reliability for the coordinated *otorSpatterns
are included in the procedures for measuring head erect and rolling.

Data Ana]ysis‘

o

Results were evaluated by using both within-subjects and group
analyses of the data. The major portien of the analysis, within-subject
comparisons, was accémp]ished by using visual analysis, descriptive

statistics, and a nonparametric test and correlation coefficient. A

group comparison of the baseline condition to the training condition was

made using a nonparametric test with means and with slopes.

Withjn-subjgct. Postural reaction and probe (ATNR and coordinated

motor patterns) ;esults were graphed for the visual analysis of the data

(Parsonson & Baer, 1978) (see Figure 7). Least squares regression Tines

calculated with the TI 55 Texas Instrument hand calculator were fitted

102
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separately to the baseline and training data to assist in the interpre- -
tation of the results. . | '
Baseline and training conditions were then compared for differences

of level and trend in the data. Each of the three repeated mu1tip1e

_baseline designs and results from Subject 7 were evaluated for a systemat1c h

rep11cation of tra1ning effects across each subject. The mean, standard
deviation, and the slope of the regression line were reported as descr1p-
tive statistics to aid in the visual ev;\uat1on.

~ ATNR and coordinated motor pattern probes were eech'correlﬁted with
tne postura]'reaction_data,of the training condition within subjects.
Kendall's Tau (Bruning & Kintz, 1977; Cbnover, 1971)1was calculated for
the coefficient of correlation. | .

The Mann-Whitney U-Test (Bruning & Kintz, 1977; Conover, 1971) was‘
run to compare the baseline and treatment Zonditions for each subject.
Difference scores, rather than obtained scores were used for this analysis.
The scores were derived by the following procedure:

a) The least squares regression line was fitted to the

baseline data and extended through the training data;
b) The point on the regression line corresponding to the
x=-value of each observed score in the baseline and training
conditigns was obtained using the fbllowing formula:
Y =bX+a |
where b is the slope of the baseline regre;sion line, and a is
the y-intercept of the line; ” ;
c) Each calculated point was then subtracted from the
nbtained seore that corresponded to its x-value to derive a

difference score,

1h;




RN .
If there was novtraining effect, the difference scores in the baseline

and tra1n1ng condit1ons were essentially the same .
ggggg. A Wilcoxon signed ranks test (Bruning & Kintz, 1977 Conover.
1971) was run to compare baseline and_tra1n1ng conditions for the group.
. The test was run twice: the first time, the means of each condition for
each -subject were used as the data; and the seéond time, the slopes of

the regression lines in each condition were used.

Résults
Reliability | -
Mean interobserver reliability scores across §essions for each ' B
child are listed in Table 4. Across children, mean reliability ranged
from 88.3% to 100% for postural reactions, from 76.7% to 100% for the
ATNR probes, and from 76.5% to 100% for the motor probes. Mean reli-
ability scores for each postural reaction measure across subjects were-‘ i
all above 97%, and total mean re]iabi]jty across subjects and postura}
reactions was 98.2%. For the reflex and motor probes, mean reliability

scores across subjects were all greater than 94%.

A visual analysis of the data is presented first for each subject

|
Within-Subject Data Analyses L f . ,
(see Figures 8 through 18). ‘Baseline and training conditions were

compared with reference to level and trend of the data. Descriptive

statistics were used to aid in these analyses. Results in the training

condition were then compared to the probe data for similar or contrasting

effects. Finally, the overall effect of training on the postural reac-

tions was evaluated across'the seven subjects (see Figure 19).




Tabie 4

Mean Reliability Scores Across Sessions
by Measure for Each Ch1ld

Postural Reactions | _ Probes

_ Subject , Equjlibr%um Parachute Righting- - Overall ATNR Head Erect MRol]iqg
1 (sam) 0.3  98.3 8.3 95.1 %6 89.6

2 (Janet) 100 100 100 100 100 100

3 (Charlie) 100 100 100 100 - 9 | 100

4 (Loretta) 97.3 945 9.4 - 96.3 100 02.5 |
5 (Kathy) 0.2 . 100  97.5 07.8 100 76.5

6 (Marilyn) 100 100 100 00 767 100

7 (Matt) 100 . 100 98.7 99.7 100 100

Heasure Reross 98. 4 99 97.3 98.2 95.5 901 9

Subjects .

100




|
Two nonparametric statisticaI analyses are déscribed/for qéch

‘subject (Bruning & Kintz, 1977; Conover, 1971). A Mann-wmme} Test *
with difference scores (der1ved frOm the actua] scores and th? corras~-
ponding points on the regression line from the baseline condition) was

—-yged\ to compare the baseline and training conditions of each subject.
Kendall's Correlation Coefficient (tau) was calculated to cémpére the‘, .
postural reaction data to each set of probe data during tvé training
condition. = - _ -

Subjeét 1 (Sam) and Subject 2 (Janet). Figure 8 ilJustrates fairly

Tow, slightly variable, and relatively stable posturaT eaction scores
, fok Sam (Subject 1) during the baseline condition. A/ 1ight, but immediate .

%ncrease’in level of the postural reaction data occuy;ed when the postural

reaction .training condition began. During baseline; the mean iéve] of

total boints was 8.25, whereas in training it was.éieater at a mean of
22.52 points. Additiona]]y’kthe‘trend of the regression line fit to the
data changed from a dqggwgrd slope of -.20 dur}Ag base]ine, to an upward
slope of .22 during training. Variabi]ity wa# much greater in the
training condition and yie]ded a standard deviation of 10.79, compared
to a baseline standard deviation of 2.89. ) |

Figure 9 presents the postural reaction data separately for the

equilibrium, parachute, and righting reactions for Sam. A1l three

behaviors increased in level, variability, and trend. Most of the

improvement occurred in the equilibrium response.

ATNR‘probe scores incr&ased in intensity over the course of the
study (see Figure}B). Initially, consistently high levels of 2+ (partial
reflex posturé) were recorded. Following session 60, however, 2+ responses

no longer occurred, and 3+ scores (full reflex posture, but not obligatory)

Q 85 )
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Figure 8. Postural reaction, ATNR probe, and motor pattern probe
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Wene noted With increasing frequency " The improvement’in-postural

reactions were accompanIed by an 1ncrease in the level of ATNR .responses.

°

Degrees of trunk rotation measured in the ro]]1ng motor pattern
probe~increased.sl1ght1y throughout training (see Figure 8). .Zero
degrees e‘22.5°'of trunk'rotation was recorded for five of the eight
rolling trials in each of the first two}probes durtng the training

condition. Following those first two training probes, 22.5° - 45° of o

trunk rotat1on was the more frequent and cons1stent response The

highest frequency of 22. 5° - 45° rotation was 6, but this same frequency :

‘was also noted during baseljne.

A'Mannewhitney_Test (see Table 5) produced a z-score of =5.10,

significant at the .05 level using a two-tailed test. Kendall's Tau '

(see Table 6) corre1ating the ATNR probes with the corresponding

training scores were all less than t.39. Tau for 0° - 22, 5° ro]11ng

" rotation was re]at1ve]y high at -.73, but much less for 22 5° - 45° (tau

= .12) and 45° - 90° (tau = .52).

Janet's postural reaction>ﬂata were at zero or close to zero.throughe'

“out base]ine (see Figure 8), Sessions 63 and 65 were the only sessions

"ip which she scored ahove zero, 11% of the sessions. In training, mean E ,

total points increased from a.baseline Tevel of .67 to a trainingilevel
of 1.43, and Janet scored above zero 57% of the sessions. Trends in the
data for both cond1t1ons were very s]19ht, the regression ling through

the baseline data had a slope of .06 and theé line through training had a

. slope of -.0l. kVariabi]ity was negligible in both‘postura] reaction

base11ne and tra1n1ng conditions.
Postura] reaction data are presented in greater detail for Janet in

Figure 10. Baseline and training cond1t1ons had consistently Tower

scores for-the.equi]ibrium'response; however, all responding greater




_Table 5
. Mann-Whitney Analysis”of Variance
U-Test Comparing Postural Reaction Baseline to Treatment

*
\

Subject z-Score
, , .
1 (sam) - -5.10
2 (Janet) . - NA
3 (Charlie) NA
. C .
' | 4 (Loretta) 4.75
5 (Kathy) -5.10"
6 (Marilyn)  5.68
7 (Matt) -.99
*Significant at .05 level | °
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Table 6‘ |
| Kendall's Rank-Order Corre]ation Coefficiént (Tau) -
Comparing Postural Reaction Training to the ATAR Probes and Training
ATNR Probe Scores Rolling Rotation Scores | ' Head Erect Scores
Subject 3+ 2+. 1+ 0-22.5°  22.5%-45°  450-00°  90%  Cumulative Lifts
, . e Duration
1. (sam) .36 -.39 -.17 -.73 12 .52
2. (Janet) '
3. (Charlie) .08 ' -.06 .31 - =06 -.31

4. (Loretta) | _ .82 -.82
5. (Kathy) | | - 52 - 7
6. (Marilyn) .15 -.15 -.73 ’ S . ' | .39 .67
7. (Matt) .60 22




Lot

TOTAL FOINTS

i

R

10 20 3o ko

Figure 10. Individual postural reaction data for the
responses across sessions for Janét (Subject 2).
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. f , , - -
| thgn a score of-iero occurred during training. There was no_change in
the parachute reaction during the study; all baseline and trainipg
scofes were zero. The only points scored during baseline were scored
* forj the righting reaction just prior to impiémenting thé trainihg. fhe
hi hest score in thegtraining condition for righting was less than the‘
highest scoré (9) recorded in the baseiiné condition.

ATNR probes remained relatively stable at 3+ (full reflex posture,

but not obligatory) throughout the s tudy éxcept for session 48 when 3+

4

occurred five times and no meaSurabTe response was observed for the
other five trials of that sess}on (see Figure 8). This lower ATNR |
score occurred juét previous to the two postural reaction baseline
sessions 16 which total points were greater than zero.:

Head erect motor pattern probes in Figure 8 indicated very low
levels of head erect duration, head turns, and head 1ifts. Levels of
behavior were slightly higher during baseline with 21 secondé as the
longest durationf and longest cumulative duration, and 6 head 1ifts as
the greatest -frequency of head lifts or head turns during the recording
period of 180 seconds. | ‘ |

The Mann-=Whitney test was run to compare Janet's postura] reaction
baseline and treatment scores, but the Tack 6f_var1ance in the baseline
data qistorted the test. Therefore, the z-score from that test was not
included in Table 5. As a substitute analysis, a chi-squaré test (Bruning

& Kintz, 1977; Conover, 1971) was run to determine if the,probability of
the number of scores higher than zero in the baseline condition in
comparfson to the Freatment condition was greater than chance. Chi-square
with 1 degree dfﬂ?;eedoq dnd Yates' correction (because some expected S
cell frequenciegkyere1es§'than 10) was equal to 3.6 and was not signifi=-

>

cant at the .05 level for a two-tailed test. Kendall's Tau was not
| 115, 102 -




determined for comparing the postural reaction tréining data to either
of the probes because there were not enough probe data for the computa-
tions. |

Subject 3 (Charlie) and ?%bjegt 4 (Loretta). In Figure 11, Charlie's

- postural reaction baseline Was stable at zero for all §essions. Shortly

after the training cohdition began, two sco;es greater than zero were
recorded (session 39 and 40), and during approximately the last third of
the tfaining, se?eral scores greater than zero were recorded (from
session 83 to the end of training). The highest total score recorded
during training was 3. The mean total points, sfandard deviation, and
slope of the Eegression Tine were a11 very Tow: .20, .57, and .01,
respectivelyQ : y
- Figure 12 sﬁows that only one score greater than zero occurred in

training for the equi]ibrﬂﬁ%#e?ction (session 39). Total points for
the parachute reaction remained at zero across training sessions. Most
éf the low variability noted among‘Charlie‘s postural reaction'training '
data in Figure 11 was found in the righting reaction data displayed in
Figure 12. |

Probe data for the ATNR were variable and no trend in the data was
evident for Char]ie (see Figure 11). Only scores of 3+ (full reflex
posture, but not obligatory) were reéorded a?d the} ranged in frequency
from 2 to 10 per probe session. The variability of the reflex data did
not aﬁgear to related to the variability of the postural reaction data.

golling rotation measured as Charlie's mo£0r pattern probe was
fairly stable (see Figure 11). A1l responses occurred-at a frequency of
3 or less. Zero degrees - 22.5° rotation decreased, while 22.5° - 45°

dpd 90°+ rotation increased slightly across baseline and training sessions.

1 v
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'There was no obvious reTationshjp betweeh.the postural reaction datavand'

 ’the rolling motor pattern-probes yj"°
" The Mann-Whitney Test wasfnof'reported for Char11e in Table 5 for
- the same reason it was not reported,for Janet (Subject 2); the result of
the test was distorted due to the lack of variance in the basé]ine data.
Aychi-square with 1 degree'of freedom énd Yates' correction yie1ded a -
test statistic of .72 that was not significant at the .05 level for a

. two-tailed test, the probabi]ity of the scores greater than zero occurring

~in the training condition was no better than chance.

Low correlation coefficients resulted from comparing postural
reaction training data to the ATNR probes and the rolling probes. Tau
was equal to .08 for the frequenéy of the 3+ ATAR probe (the only ATNR
level scored by Charlie), and tau ranged from -.06 to .31 across the
four ro]]iné rotation scores (see Table 6).

A gradually decreasing baseline (m = -.08) with a mean of 6.27
characterized the postufa] reaction data for Loretta (Subject 4) (see
figure 11). Training data, in contrast, increased at a slope of 1.43
described by the regression line, and ranged from a score of 15 (session

84) to almost the total points possible with a score of 86 (session

103). The training conditiorr mean total points was 51. Variability was
also greater during training (s.d. = 22.49) than in baseline (s.d. =
3.41). | |

Figdre 13 illustrates that Loretta's scores for the equilibrium
reaction were typically greater than zero during baseline and rose‘veny

quickly in the training condition. Parachute and righting reactions

were predominantly at zero during the baseline condition and increased

106 (//*
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‘ more gradual]y than the equ1]1br1um react1on. Al three postura] reac;'
t1ons, however, reached the level of tota1 poss1b]e po1nts or were very

c]ose to it. o S _ o o

ScoreS‘from the ATNR probe were stable atlB+ (fu11 ref]ex posture,

*but not-ob]1gatory) with a frequency of 10 responses throughout base]1ne
and train1ng (see F1gure 11) This stab1]1ty did not show a re]ationsh1p
to the 1ncreaszng trend that occurred in. the postura] react1on tra1n1ng
data. ‘ | _
Degrees rotation in r01]1ng changed s]ight]y dur1ng the course of
" the study (see Figure 11). Zero degrees - 22 5° rotat1on 1ncreased one
| 1ncrement, and the greater amounts-of rotation, 22.5° - 45° and 45° - ‘
90°, each decreased. The overall degrees of rolling rotat1on was assessed’;b
to be s11ght]y less during tra1n1ng than dur1ng base]1ne '
;', r As seen in Tab]e 5, a z-score of 4.75, s1gn1ficant at the .05 ]eve]
with a two-ta1]ed test, was ca]cu]ated withi“a Mann-Whitney test comparing
the postura] reaction baseline to training. Kendall's Tau could not be'
used to describe the re]at1onsh1p among the postural“react1on training ﬁ
_ data and the ATNR probes because there was no variance in the probe
data. L1keWtse, tau was not derived for compar1ng postural react1on:Jf“a
tra1n1ng and 45° - 90° rolling ‘rotation. Tau was equal to .82 and -.82
respect1ve]y for 0° - 22. 5° rotat1on and 22. 5° - 45° rotat1on (see Tab]e o
6). | o
Subject 5 (Kathy) and Subject 6 (Marilyn). In Figure 14, Kathyds

postura] reaction base11ne data remained less than 10 points (with a
mean of 1.75) and had a regression line with a- gradua]]y decreasing
trend (m = -.24). When training: began there was an 1mmed1ate, but

slight, increase'1n-]eve] and variability. The*mean-(3.79) and standard
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n |
deviation (3.01) of the postural reaction training condition were both
greater than the corresponding statistics for the baseline condition (X

=1, 75, s.d. = 2.01). Additionally, the negat1ve slope of the regres-

sion line 1n baseline changed to a pos1t1ve one in tra1n1ng, a]though it

e e

st1]1 rema1ned very slight (m = .05).
" Postural react1on data broken down into the three react1ons ‘of B
equilibrium, parachute, and right1ng are presented for Kathy in Figure
15. Equilibrium was stab]e at zero throughout baseline, and 1hcreased
s]1ght1y in level and trend 1mmed1ate]y when the tra1n1ng was 1ntro-
duced Tota] points decreased to near baseline level midway through
tra1n1ng (sessions 50 through 81), but the tra1n1ng condition finished
'off'W1th an increasing trend (sessions 82 through 131). Total po1nts
for the parachute reaction were at zero throughout all sessions of
baseline and training,’ Righting reaction data accounted for}a]l the

variability during the postural reaction baseline. Data followed a

decreasing trend'duringtthe.rightiné baseline and a slightly increasing

trend in the training condition.

. Probes of the ATNR were consistent at ten 3+ responses (full reflex
posture, but not obligatory) for each probe seseien‘(see Figyre 14).
The complete lack of variability in reflex data eid‘nqt correspond to
the varfability of the postural reaction data during the training con-

dition.

/ In Figure 14, Tongest head erect duration, cumulative duration, and

head 1ifts increased during:traihfhg until session 100, after which all

three decreased. The increase fo]]owed.by a decrease did not relate to

‘the trend of the postural  reaction data. ‘} shﬁf
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A Mann-Whitney z-score-of -5.10 was obtained for Kathy (see Tabie
§). Kathy's training';qnditioniwas significantly different than baseline
"at the .05 level for a two-tailed test. Kendall's Tau was not used to

correlate the ATNR probes with the postural reaction training data

~—————-———because the probe datawere without variance. .Correlating head erect .

with postural reaction training data,/tau for cumulative duration was

o -
equal to .52 and for head 1ifts tau was equal to .17.

18 and 21 (see Figure 14)' The baseline trend was negative and minimal
(m = .02). Training was very similar to the baseline condition with
three‘data points greater than zero and a regression line slope of
'-.005. o ¥
Figure 16 indicates that all points scored in the postural reaction
data occur'gg- for the r ghting response. The highest score during
% .

ine was 6 nd the highest score’during‘training was 3

x;;ﬁﬁ// points.

ATNR. scores were highiy_variabie Usee Figure 14). Marilyn scored
several 1+ responses {(increased tone, no‘thange in posture)jup until
session 98, after which the 1+ score was abs The scores of
(partial reflex posture) and 3+ (full reflex posture, but not obligatdry)
occurred variablyy 2+ ranged from a frequency of 1 to 5, and 3+ ranged
from i to 9. Variability in the reflex probes did not relate to the
relatively stable data of the postural reaction training‘condition.

Head arect behaviors were also variable throughout the study (see
Figure 14). A1l levels of responding were low, and head &rect behaviors
frequently did not occur during'the'probe sessions. The longest cumu=

. lative duration.of head erect was 44 seconds out of a possible 180.

Ea
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Postural reaction data were at zero for Marilyn. except for sessions 8

y,

w5



S w7 e - 0 ¢ |Zl @ @ @ o b - -
H . N ) g
 BASELINE l FOSTURAL REACTION TRAINING
_ EQUILIGRIW | ) :
30- : =0 X =0
1 s.ds=0 s.d, = 0
25 ne=0 ' ».=0
20+ v
- - 15 R |
BT o )
.
5-] ‘ |
0~ *=——0—4—0—0—00—-0—0-0—0—0-——0-5-00-0—0-0 Q-o-—on—o-so—o-o mmnmuu»z-ousomo [ .
T T T 1 ] L |
0 l .
PARACHUTE . ' V I ' .
30 -1 | : § - 8 3‘ «0
. 25; ] . : s. -: o ) I ’-n.: g
' % 20~
—==d
Y
o ith ‘
:;;; 10 <
5 - . A 4
0 = O9—0--0-0-0-00-0—0-0-—0-0-06—0-0-00-6—9-0 Ha»kouo%sol ' "um:uumo-s'on@n“: ‘ L]
: I ) ¥ | ¥ 1 ML) ] ’ .
| ‘ RIGHTING I v .
coL R R X »o0.29 Lo X =022
: n . - ' g Sod-._l-lg s s-d..go.s‘ .
25 « ‘ “ : 3 m » 0,02 ) L m=0,002
20 - ‘ - |
15 | i
. -
‘ 5= |
0 o ﬁg?ﬁnm::vmn-o“ro—n%-*l -omnnu&&uA—»o—umm : ‘
« LN _ ,
10 20 30 l.o 50 60 70 ao 7 loo no . lzo uo . |
CONSECUTIVE SCIIOOL DAYS
g Figure 16, Individual postural reaction data for the equilibrium, parachute. and righting responses
' - across sessions for Mamlyn (Subject 6). . .
. - ﬁ o
1 BRI o

109 o | ‘ ¢ L




seconds (session 107), and 7 waS‘the 1argest number of head 1ifts recorded
during a 180-second probe (se551on 48).

Mari]yn S z-score from the Mannzhhitney Test was 5.68, significant
at the .05 level for a two-tailed test (see Table 5). For Kendall's
Rank=-Order Corre]ation Coefficieny (see Table 6), calculated to compare
postural reaction training data o_the ATNR probes, tau was equal to .15

for 3+, =.15 for 2+, and -.73 for 1+. Kendall's Tau was .39 for head

erect cumulative duration and /.67 for head 1ifts.
S__ject 7 (Matt). Postyral reaction baseline data were stable at a

mean of 14.25 fbr Matt (see/Figure 17). During the training condition, .
the variabi]ity graduaiiy increased (s. d. = 5. 22) as the trend rose (m =

.32). Mean totai points for postural reactions during training was

19.23, siightiy higher ﬁhan the baseline mean. ,
Figure 18 iiﬁustr tes that the baselines of the equiiibrium and

‘parachute reactions wére both stable at zero.. Equilibrium scores remained

at zero throughout%zéaining, whereas, parachute data increased until

session 40, after which it decreased and eventually returned to zero

level. Righting reaction data were stable: but somewhat vgriahie during
baseline with a mean of 14.25 and a standard deviation of 2.26. The
data were stable following the initiation of treatment until session 38
when the trend began to rise somewhat sharply.

A 3+ score (full ref]ex posture, but not obiigatory) at a frequency -
of 10 responses was consistent throughout baseline and training for the
ATNR probe (see Figura 17). The stable probe did not reiate to. the
gradually increasing trend of the postural reaction training data.

Head erect data were:variabie and without an obvious trend through-

out the study (seo Figure 17). Cumulative duration reached 180 seconds

“

I3i




B -

1

MATT (87)
. BASELINE . POSTURAL REACTION TRAINING
@ POSTURAL REACTIOKS
0=
. Yeas l Xe19.2
o~ s.d.s 2,28 s.d.» 5.22
. ne 008 | as 0.32
hal
560
250+ l i
2 o !
Eso-w . . N !
0 I
20 ) g
b 10
¥ 0
N T 1 T T -8 T T
ATHR PROSE .
L I ,l- 3 .
104 T Qe 2
8- I ' : i de '
, .
8- .
" 7.J ' y .
‘- . '
L P
s :_ l .
= -
g1 | , , , ' ¢
1+ L
e
15NN e f
. lr T T T T T ¥ o f&:’?’v‘"@
HEAD EMCT HOTOR 'An(”lm‘ ) .
18 = o cmulative duration
» lengest suration
. 168 = l ! oL
1 S ‘

v 198 -
"- |
»
» -

S 1 i; uw

| P _ e

I.
o] l . O hess turns
B 2 ) | ' N pesdditts
"ol
15 4
K- |
w 15 ‘
% 10 I
i 5 J J
»
T T R | Lf
"0 18 » 0 sa “

! CONSECUTIVE SCHOOL DATS

Figure 17. Postural reaction, ATNR probe, and motor pattern prabe
data for Matt (Subject 7) across sessions.

2 b

Q 115 142




{,Ec‘-ui';.r._»“ i
lf : K
BASEL INE © POSTURML. REACTION TRAINING | ' . P L
| T
‘ 30 V X = ; X=0
254 s.d.ni) l s.d.= 0 o
me 07 n=0 .
201
15~ | .
10~ N
s | ‘
0= 000-000800-0000—0-0040-0-0—00000-0—040—00-§——0 . :
' " ! ! T T T T T r = T
PARALHUTE I -
307 ¥=0 Y=1.27 s Y
26 5.d.0 0 s.d.v 2.23 :
" me0 | » ="0.01
= 20= . -
- 5 - _ o
. b [1Y |f),: .
o I
ts 10+ . A .
] A
§= .
. 0 ' OOMQOOQQ:“VL—T“&QV—M
T = T~ I T T F ¥ T T T
RIGHTING . ' -
30 - 5 o |3§g I 35
257 “me 0.08 3 )
20 - l
15 po-goed | ==L E
N 10- ‘if;gﬁﬁs
5 ‘
° T II ] I l/— ] T T | I | I I I
e 20 30 ho 5 0 70 1) %0. 0o - 1o 120 130
: ' CONSECUTIVE SCIOOL DAYS .
, .
Figure 18. Individual postural weaction data for the equilibrium, parachute, and righting FI

responses across sessions for,Matt (Subject 7).
: |




"Mar1]yn was the only subJect with a negat1ve trend for the regress\on

‘c0ntrasts in compar1ng tra1n1ng to base]1ne (v1sua11y)"

ﬁ cond1t1ons of the remaining ‘children (Janet Subject

. .

';(sess1on 41) and the ]ongest durat1on was 40 seconds (sess1on 56) Head
turns were 1nfrequent, and the- greatest number of head 11fts was 20 |

:(sess1on 41) ‘: A 1‘-*f . .L el

In compar1ng the base]1ne to the tra1n1ng cond1t1on for the postura] '

react1ons, the Mann-wh1tney z-score was -.99, not s1gn1f1cant at the 05

1eve] fbr a- two-ta1]ed test (see Tab]e 5). Kenda]] s Tau was not used

data were -without var1ance - Tau for postura1 react1ons and cumulative
- ‘_durat1on of head erect was 60, and for head 11fts was 22 (see Tab]e

Overall postura] react1on resu]ts _ Figure 19 d1sp1ays the. postura]

react1on base]ine and tra1n1ng data across a]] seven subJects AT]

-baseline cond1t1ons were re]at1ve1y stab]e w1th standard dev1ations
- ranging from 0 (Char]1e, Subject 3) to. 3. 41 (Loretta, Subject 4).

__Base]1ne trends were either negat1ve, or if pos1t1ve, very s11ght w1th

regress1on 11ne s]opes no greater than .08 (Matt, SubJect 7). Mean .

‘total po1nts were greater in the tra1n1ng cond1t1on than dur1ng base]1ne i

_for all subJects except Janet (SubJect 2) and Mar1]yn (SubJect 6)

Tine fit to the postura] reaction tra1n1ng data.

- to. corre]ate the ATNR probes to postura] react1on data“ because the probe ;;

. WL

Sam (SubJect 1) and Loretta (SubJect 4) showed the most marked L

'f'3 Kathy, Subgect 53 Mar11yn, SubJect 6, and Mattl, SubJect 7) were not o

-clearly d1fferent frmn the1r baseline cond1t1ons The Mann-Wh1tney

nonparametr1c analysis of variance test however, y1e]ded s}gn1f1cant

~z-scores for four of the seven ch1]dren, Sam (SubJect 1), Loretta

. (Subject 4), Kathy (SubJect 5),.and Marilyn &Fu?éfct 6) (see Table 6).
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-,Group Data Analys1s

\

L subJect, ‘the test stat1st1c T was equal to 2 and s1gn1f1cant at the .05

for a two tailed test 3 was not s1gn1f1cant, however, it was s1gn1f1cant -

Reliability Results

o The Wilcoxon Signed Ranks Test (Brun1ng & K1ntz, 1977; Conover,
1971) was run to compare the base11ne and tra1n1ng cond1t1ons of the

postural reactlon data across all seven subJects Us1ng the means as :

the scores represent1ng the baseline and. tra1n1ng cond1t1ons for each

Tevel for.a two ta11ed test.  The w11coxon test was also run w1th the

A

slopes of the regress1on lines, and T was equal to 3. At the .05 1eve1.

at the lodfﬁvel

Discussion

was quite high. Most disagreements occurred when. the re11ab111ty observer .

‘to score and agree upon than another The s1m11ar mean’ re11ab111ty

this conclus1on

" Interobserver relfability for all subjects for postural reactions

(the 1nvest1gator) was not. pos1t1oned opt1ma11y and the view of one s1de -
of the subJect and tra1ner was part1a11y obscured Without a clear

frontal v1ew, the observer occas1ona11y m1ssed the physical_ prompt

(1eve1 1) as 1t fo]lowed the cue (1eve1 2). It was rarely d1ff1cu1t to

see when the ¢h11d exh1b1ted the target response at a part1cu1ar Tevel

of ass1stanoe, and no one spec1f1c postural react1on was any more d1ff1cu1t |

scores acrdss measures and subJects for postural react1ons supported

Agreement for the ATNR measure overall was h1gh It was fairly

1ow, however, for Marvlyn (Subject 6). Marilyn demonstrated the most

variab111ty among ‘the children in the reflex probe, and the constractures

ne 137




._of her 1eft e]bow and wrist contr1buted to the d1ff1cu1ty in scor1ng

The teacher serv1ng as . Mar11yn s trainer commented that she. was reluctant
to score a response accord1ng to assessment procedures when‘the observed
posture seemed to be more a funct1on of the orthopedlc cond1t1on of
Mar11yn (1 €., her contractures and severe scolxos1s) rather than what

she understood to be:the response associated w1th a tonic reflex.

i

Head erect probes were observed with 100% rel1ab111ty for three of

the four children for‘Which'the behavior was measured"*For two of those

 three children with 100% re11ab111ty, .the ease of re11ab111ty was due to
. a very 1ow level or absence of respond1ng (Janet,. SubJect 2; Marilyn,

Subject 6). ,Matt (SubJect 7), the other child w1th perfect re11ab111ty, :

sometimes had long durations of head erect'behayior,-but the frequency

of head 1ifts wasvlow. Responses to be agreed upon, therefore, uere -

few. In contrast, the Tow reliability of head erect measureément for
Kathy (Subject 4) was related to a higher frequency of head 1ifts-and

very low cumulatiye duration of~head_erect. Kathy's head 1ifts were of

“a low height, quick in succession, and it was difficult to determine

when her chin was or was not in contact with the surface of the.matf
Roilﬁng rotation reliability was the lowest overallsmean reliability
score, but it wastwell within the upper range of interboserver agreement
obtained in the relfability‘study in the development of the assessment
tool (Fr1tzsha11 & Noonan, Note 7). | _

Overall, 1nterobserver re11ab111ty indicated that measurement and .
data recording were not a proolem in this study.. Agreement on-all
measures was reasonable 1n'reTatﬁon to the behaviors recorded.

Performance Results .

A visual analysis suggested that the results for Loretta (Subject

4) and Sam (Subject 1) demonstrated a treatment effect of- 1mproved
120 ’
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‘postura] reactions, ith-particular clarity: in Loretta's'case Although

the change in ]eve] and trend in Sam S data were not as dramatic as in

«'Loretta s, the effect was immediate.- Add1t1ona]1y, the -first three of

four data points in Sam's training data were O0f-a h1gher.1eve1 than any -
of the data po1nts in -baseline.

Due to the deve]opmenta] nature of the postura] react1on sk111s,

- one cou]d reasonably extrapo]ate and extend the ‘baseline trend through

at least several months prior to the co]]ection of base]1ne data.

Essentially, the base]ine data were. representative of a long history

of behavior.that'was'equiva]ent_to, if not greater than, the duration of
‘the training conditfon. Interpreting baseline in this manner suggested -
thatham's train{ng condition may have beenﬂof greater.c]inica]“signifi-.
cance than might be assumed at'first glance. | |

The conclusion of clinical significance was supported by the'statis-',

tical significance of the effect for.bdth chi]dren. It may be important _

. to note that both ch1]dren showed obvious 1mprovement across all three |

postura] reactions, whereas the other five children each had one or more

postural react1ons in which they showed stable zero-]eve] respond1ng

"throughout the entire training cond1t1on

Kathy (Subject 5) and Marilyn (SubJect 6) each had s]1ght differences

- in compar1ng base]1ne to training; differences that yielded stat1st1ca]

1]

significance, yet v1sua]1y did not appear to be convincing.. During the

traindng_condition, Kathy's data were eratic with an initial increase in

variability, fb]]owed by a period of decreased variabi]ity and lower
level responding, and then followed again by an 1ncrease in var1abi]1ty
and Tevel of response. 7 The lack of a consistent trend during tra1n1ng
made a weak case for suggesting that the lower level and variability of

baseline represented,a different set of responses than those during
121 B
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- training. ThelstatisticaJ,§jgnificance for Kathy and Marilyn's data may..

be explained by the nature of the nonparametric analysis of'variahcg
test that is based on the rank-order.of the‘data without'regard for the
actual magnitude of the scores.

Adopting the same rationale for extending Sam's (Subject 1) baseline

-back over several months prior to'training for Matt's base1ine%fsdbjéct

7)s thé training effect was, perﬁaps, of more cTinica]iimpgrtance than
it/firstmappeared. It is. doubtful that the increased variability appﬁéent
from éession 47 on would have‘been presenf in a longer baseline repre-
senting more of Matt's history. The effect is:still weaker than that
seen in Sam (Subject 1) and Loretta (Subject 4) because the change in

Matt's behavior was not immediate. But, relative to the history repre-

‘ sented by the baseline data, the lag of nine training sessions prior to

the change in the trend of thg”déta may'ndt have been a Tlong enough lag

to discount a relationship between the change in behavior and the treat-
ment Variablélkaurthérmore, it was not surprising to see a lag. before a
subsequent behavior change because a depressed.rate of motor development
is chéracteristics of cerebral palsied, severely handicapped children. .
The immediacy of the effects observed in Sdm (Subject 1) and Loretta
(Subject 4) were surprising to this investigator and possibly were
indicative of a sensitive measurement Syétem. | :

. Clinically, training had no effect for Janet (Subject 2), Charlie
(Subject 3), Kathy (Subject 5) and Marilyn (Subject 6). A1l four children
had near zero-level responding throughout the entire study. |

One subject characteristic may.have been related to the results;

the most improvement occurred in-the two highest-level children, socially

and intellectually. Both of the children were quite severely physically
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handicapped, but they were the only two children who showed'evigencé;of

purposeful and goa]—directed;moior behavior. These“behiviors_did not

~ necessarily indicate that the cerebral palsy of these children was less

severe than of the other children, but more Tikely represented an inter=

‘action effect of social énd'intellectual behavidrvwith motor behavior.

Two NDT studies, Scherzer, Mike, and Ilson (1976) and Woods (1964), also
sudgested that intelligence may°bé a related factor,,but‘Footh and Logan
(1963) found no rel&tionship between IQ andvimprovemént. 'No other
demographic characteriétics.segmed fq be related to the results.

Only Sam (Subject 1) had a visually- baként-trend in ATNR datatéfl
during the t?hinipg condition with the reflex increasing in stfength
from predominantly 2+ to 3+ scores. [Interestingly, the correlation -
coefficients were relatively low. The reason for the TowkStat{sticaT
association may have been ‘thatSthe low and high points within tﬁe vari-
ability of eacQ set of data were not temporally synchronized.,' '

‘The stable ATNR responses of 3+ at a frequency of 10 for Jaﬁet
(Subject 2), Loretta((Subject 4), Kathy (Subject 5), and Matt (Subject
6) bore no discernable relationship to postural reactions because they
were without variance. The fact that "no change" occurred for both the
reflex and postural reaction data for Janet did not seem to ;ndicate any
dependence between the behaviors. - The "no change" in ATNR for the othér
thfee children corresppnded to a possible slight pgstuéal reaction’
training éffect for Kathy, a moderate effect for Matt, and a strong
effect for Loretta.

Charlie (Subject 3) and Marilyn (Subject 6)'each had a great amount
of variability in the reflex résponSe. The only obvious interpretation

of the results for Charlie's ATNR is that there was no change in the
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behavior, and theivariability wes unrelated to the low variability in .
the postural reaction data of the training condition. Marilyn had the
greatest variabi]ityAkdth unstab]e reepenses eéross the ref1exfscores as
well as the frequency of each score. Although the 1+ ATNR score was
correlated»quite highly withlthe postura{'reactioﬁ‘data, the postural’
eeactions did not show any c]inicaily signifieant changé,ﬁéo 1t-is
difficult to eonsider the correlation to be very meehingfu1.’°Additiona11y,a
with as many.correlations as were ca]culated, it is not unlikely that
.the‘one high ATNR Correlatiod may have occurred simp]y'by'cﬁance _

. MotOr probe findings were ne1ther consistent within and across the
head erect and rolling probes, nor across time and in relation to the -
postura] reaction training data. Rolling rotation data trends were ! .
unique for each child who received that motor pattern probe. The slight |
increase in Sam's rotation was moderately related. to the - 1ncrease 1n '
postural reaction .training data by visual ana]ysis and w1th’tau for
0°-22.5° rotation (tau = -.73) and 45°-90° rotation (tau = .52). Charlie's
rolling data across sessions showed a siight increase 1nvtota] degrees |
rotation, but the changing trends ef the rolling response did not relate
to the stability of the training data. Apparently, slight improvement
in ;otation was not dependent upon 1mprovemeﬁt 1n.postura1 reaetions.

For Loretta's rolling data, the high correlatiohs for 0°-22.5° rotation

__and 22.5°-45° rotation indicated that the amount of rotation decreased

as the postural reaction data increased. The high correlations should

be interpreted conservatively, however, because the coefficients may

have been 1nf1ated since only three scores went into the calculation of

each (i.e., the probab111ty of three scores occurring in a ranked order




from highest to lowest or lowest to highest is mueh greater than for a )
sample of a larger number).

‘Very little headmerect data were actually collected because the -
behaviors occurred at Tow levels for Janet (Subject 2), Kathy (Subject
5), and Marilyn (SubJect 6). There Was no relationship among head erect
and postural reaction data to comment upon for Janet and Marilyn because
there were virtdally no responses for either behavior, unless the absence
gf responding in both cases was to be cohsidered meaningful. Perhaps if

a greater range}in the amount of head erect responding had been covered

~ in this study, the absence of behavior would be interpretable. A moderately

high correlation among Marilyn's postural reactions and head lifts (tau

67) may have reflected the temporal association of slight 1ncreases “
in both of the behaviors. The correlation is interesting, but clinically
insignificant with such Tow-Tevel behavior; Marilyn was barely responding
in either case. ] -

Kathy's low level head erect behavior had,identifiabie trends.
Visually, the higher levels of head erect behaViors corresponded to the
higher 1eveis and increased variability in the postural reaction da}a.

A tau equal to-.52 for cumulative:head erect duration moderately suppbrted
this analysis. The relationship was not'particularly cdnvincing, however, -

because head erect behaviors decreased near the end of data collection,

 but postural reaction scores did not. Matt (Subject 7) demonstrated

much more head erect behavior than the other three children, but visually

there were no trends evident in the data. Tau for the cumulative duration
data (.60) suggested that the behavior may have increased as the ?ostural

reactioné improved. It is unfortunate that it was not possible to

collect morevdata for Matt to see if this correlation would have continued.
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One study reviewed in the literature (Wright & Nicholson, 1973)

reported results of decreased tonic reflexes and improved head erect and

roll1ng behaviors as a result of NDT. Additionally, Norton (1975) found °

positive changes in equilibrium, righting and complex behav1ors, as d1d
Tyler and Kahn (1976) w1th r1ghting and head control. These results
were not replicated in,the present study. No speculation can be made
éxplaining the disdrepdncy among results since measurement procedures
were not specified and NDT was not operationalized. .

Group results. Mean level responding for postural reactions was

sign1ficant1y different for tra1n1ng in compar1son to baseline. Sign1-

ficant resufts were nqt found in comparing the baseline and training.

conditions using the slopes of the regression lines, although the test

statist1C=gps close to significance (p. <.10). Statii21ca1 significance -

for means was not of obvious clincial sjgnificance. Th fapké-test was
not sensitive to the magﬁitudeﬁof the differences between baseline and
trainfng condit%ons. 'But, the fact of statistical difference may have
prompted a second look at the postural reaction data across subjects; |
Fi?e of seven Subjects had higher means (however slight) durind training
than in baseline. That was interesting and pefhaps suggestive that
those occasional responses in the predominantly zero-level training data
indicated the very beginning of a training effect.

‘Summary of performance results. Postural reaction improvements

were -only clearly demonstrated by Sam (Subject 1) and Loretta (Subject
4), the two intellectually and socially highest-functioning children in

the study. Although two other children in addition to Sam and Loretta
(Kathy, Subject 5 and Marilyn, Subject 6) had statistically significant

results suggestive of a treatment effect, only Sam and Loretta's data

.
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were of clinical 51gnif1cance ATNR and motor p”ttern probe data were
’ * % . 7
not clearly related to postural reaction da a. Individual relationships

1

noted were of 1itt1e meaning due to the overall Tow level of the responses;

or they were not replicated with any other subJect Group results of -

statistical 51gn1f1cance between postura] reaction baseline training -
means must be 1nterpreted conservatively because the ranks test was not
Asensitive to the magnitude of change and clinical significance was
slight. ‘ |

HaJor Research Questions

Do postural reactions improve as a result of neurodevelopmenta]

training? Results did not indicate that postural reaction training, one i
component of NDT, was effective in_improving those"behaviors for all the
severely handicappeo children in the study:_ Only two of the seven
children showed a clear change in behaVior,'however, the change did seem j
to be directly related to the onset of the training condition. It was

not surprising that the other five children did not show improvement;
gains in behaviors across all performance domains have been extremely

slow for all of them. All five of these children had little, if any,

_voluntary movement and were'either extremely "hypotonic or‘hypertonic,

and two of them had joint contracturés "It may be that for children so
severely handicapped, six mon;ﬁs of training for approximately 30 minutes
per day represented a relatively insignificant intervention. Postural
reactions may “indeed improve with training for some cerebral palsied
children, but it has not been shown effective for all children and it is
not Known if a quantitative increase in the trea%ment variable would
yield improvements for a greater portion of those children’that receive

treatiment.
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"Do improvements in postural reactions correspond to a decrease in the

asymmetrical tonic neck reflex? The results for Sam (Subject 1) and )
Loretta (Subject 4), thevonly two\children who showed improvements in
postural reaction responses, indicated that the ATNR did not decrease in
refatidn fo postural reaction 1mprdvement. Sam’'s ATNR increased and his
ﬁtypical relfex became stronger. Loretta's ATNR remained the sameAat a

~high 3+ level even théugh she made dramatic gains in the postural reactions
during ‘training. These results suggested that learning postural reactions
may have beenyindependent of the presence of the ATNR.

It is also possible that inferring the strength of the ATAR by
measuring fts frequency and topbgraphy was not entirely valid. Both
Loretta aﬁd Sam had beenfobserved to routinely "use" their-ATNR within
their vo]untar&‘and goal-directed motor responses. A more functional
evaluation of the relationship of the topography of the ATNR to the
child's motor repertoire might have yielded different results. |

Do improvements in postural reactions correspond to an increase in

head erect and rolling motor patterns that are not directly trained?
Loretta showed the mbst improvement in'postural reaction responses, but
her rolling did not 1mprove. The decreasg in the greater degrees of
rotatioh and the increase in the lesser dégrees of rotation suggested
that she was rolling with increasingly more;Spastiéity; the quality of
rolling got worse. It may be that rolling mobility was more easily
achieved if Loretta “used" her hypertonicity, a reasonable hypothesis
for a cHi]d who was generally quite hypotonic.
Sam did improve slightly in ro]ling rotation as postural reactions
improved. The dependent kelationship is questionable, however, because
- Charlie (Subject 3) also showed slight improvement in rolling rotation,

but his postural reactions did not improve.
128
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The data for evaluating this question are -limited because only two

children showed improvement in postural reactions. Rolling rotation

~ data for sam and Loretta did not support a re]atiohship’between rolling

and postural reactions. Head erect data cannot be used to discuss this

question because the data showed very little changefwithin~subjects, and

postural reactions improved only slightly or not at ail.

Secondary Purposes of Study

Operationalization of therapy as a treatment variable. Levels of

. ass stance training was a reasonable operat1ona11zat1on of NDT fac111ta-

tion because it resembled descr1pt1ons of NDT in the 11terature as
guidance'and assistance to perform d response (cf. Bobath, K. & Bobath,
B., 1954) and was easily standardized as a procedure.' The literature
has also described facilitation as providing stimulus situations in
which the target response would be expected (cf. Bobath, B., 1955).

This definition was the operationalized baseline condition. In effect,
the study was a comparison of two facilitatton treatment conditions
across subjects. 'The repeated measurement in the baselines indicated
that simply providing the oppoﬁtunity for the response was not an effec-
tive treatment. A third, more complex discription of feeilitation was
also found in the NDT literature (cf. Bobath, K. & Bobath, B., 1976).
Facil1tltion of postural reactions was described to be contingent on the
child's responses in such a manner that it would require subjective

judgements by the tra1ner throughout each session, and could be a very

“different treatment across sessions and across children. Using this

third description of NDT would have made it very difficult to evaluate

the results of a study in any meaningful way.
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Kazdin and Hi1spn (19785 pointed But that dperatiuna]izing'a thera~
peutic treatment is actually an'ana1ogue study, since it only resembles
the ciiniéa1 treatment being investﬁgated. While it -is Eecognized that
an analogue study's results may, therefore, b;;of mo;é“1imited=genera]ij
zability, operationa1izafion of a treatment i§péritica1 if_ité efficacy

is to be evaluated. As explained by Kazdin and Wilson,

An "analogue" study usually focuses upon a carefully defined

research question under well-controlled conditions. The pur=-

pose of, the investigation is to illuminate a particular pro-

cess or to study an intervention that may be of importance
~in actual treatment. (p. 159)

Application of single subject research design. “Multiple baseline
design was appropriate to the study and the research questions. It
allowed for an analysis of individual child behavior,gnd'clinical signifi-
cance of the results for each child and in relation t&‘the statistical’
significance of one 6f the two group tests. |

'The developmental nature of posturaI‘}eactions could have rational=
jzed a multiple probe design (Horner & Baer, 1978) in THeu of the long
baseIfhes of the traditional multiple baseline design. Extensive repeated
measurement throughout baseline was opted for instead to guard against
the hypothesis of reactivity from repeated measurement. Loretta's . ”
(Subject 4) improvement in postural reactions at the point when tﬁgatment
was 1nft1ated,Aand'subsequent to a decreasing baseline trend, was a good
example of results that did not appear to have been céhfounded by a

o

testing effect.

The quantity of data and the close look at each 1d's behé?ior
afforded by the single subject design enhanced the ove<1\ contribution

of this study in the evaluation of NDT.
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App]ication of quant1tat1ve sensory/motor measurement., In néveiwa :

e

1ng the ]1terature, it became apparent ‘that there was a need to measure ,

'-prec1se]y “how much" 1mprovement bccurred ‘in the ch1]d s motor skills as

a, resu]t of tra1n1ng Prev1ous studies have s1mp1y reported "1mprove-. .

ﬁents” of a partlcu]ar behav1or (i.e.} head erect or walking) (cf Kong, o

71966 Nr1ght.& N1cho]son, 1973) Other stud1es used deve]opmental

check]1sts that were most often unpub]1shed probab]y nonstandard1zed

~and were un11ke]y to be sensitive enough to detect changesvw1th1n a-

~ motor sk1]1 (cf Cros]and 1951 Ingram, N1thers & Spe]tz, 1957)

’quant1tat1ve assessment procedures used in this study (Foshage Note 4;

"'.Rues, Note 5; Day & Lehr, Note 6; and Fr1tzsha1] & Noonan, Note 7) -

prov1ded a precise descr1pt1on of ‘the amount of change for head erect

'and rolling and-was sensitive tolchanges within each skill.

L1m1tat1ons and Imp]1cat1ons

-

Two measurement ]1m1tat1ons were noted by the 1nvest1gator in the

_course of data co]]ect1on. F1rst,_the lack of opportun1t1es topscore

| 1's and 2{s-duringAbaseline may have deflatedithe base]ine feve] and_

inflated the apparent difference between the basefine and“treatment

conditions. To allow for scores of 1's and 2's during baseline, however,

would have been to provide tra1n1ng If measurement was on]y-taken'at

the 1ndependent response ]eve], much of acqu1s1t1on wou]d not have been

evident in the data It seems that the Timitation is: 1nherent if the -

data co]]ected descr1be the ]eve] of assistance requ1red in tra1n1ng
The second measurement limitation is re]ated to the first. In

observing the ch11dren s responses throughout the study, it was noted

that they frequent]y approx1mated a response, and somet1mes did so at

the independent 1eve] of ass1stance. The data record1ng procedures were

v
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_not sensitive to these responses, but instéad, recorded "teacher-behavior"

'operationalized It m1ght have been .more useful to have mon1tored the

- of the ch1]dren s. responses at’ the 1ndependent ]eve] of ass1stance.__For

of ass1stance measurement and‘behav1or coding in levels of ass1stance

required for'the child to reSpond as the target behaviors'hadvbeen
ffects of 1eve1s of ass1stance tra1n1ng by . cod1ng cr1t1ca1 d1mens1ons :

example, acqu1S1t1on of equ1]1br1um may have been fo}]owed 'by coding the

position of?the arm‘(flexed or extended),-the'pOSition of the hand in:

relatidn to the floor (pa]m up or palm down), and whether the hand was

s o
f1sted or open, as ‘the critical d1mens1ons of the response. A master's

e

thes1s is current]y be1ng conducted to compare the sens1t1v1ty of 1eve]s

tra1n1ng (PhJ]]1ps, Note»B), If coding the,cr1t1ca]-d1men510ns of the

behavior was as sensitive or more sensitive than noting the level of

assistance required, a more accurate measure of baseline behavior may

‘ ¢
have been obtained. |
: -

0perat1ona1121ng fac1]1tat1on of NDT for postura] react1ons as - e
descr1bed in th1s study may not represent “NDT" as used by some inter- .

vent1on1sts. $oc1a] validation with’ therap1sts and teachers who have
taken the'NDTitraining course and/or'claim to use NDT routinely in their

intervention procedures should be undertaken in future research of this

reaction training to affect ATNR or motor pattern responses. This study
should be viewed as ‘the first step in a a constructive treatment strategy;

(McFall % Marston, 1970), and the ATNR and motor pattern responses

shoqu'be monitored as additional components of NDT are added to the

type. _ .
N It might not have been reasonable to eéxpect NDT Timited to postural o
treatment package in the validation process. A parametric'treatment




'strategy kKazdini& Wi]son, 1978) wou]d also be a‘logical follow-up to f
‘-this study An 1ncrease in the quantity of the treatment component |
"could yield clinically significant resu]ts across more chi]dren.
Future research -then;Ashould focus on a single subJect design
- which allows for some eva]uation of subJect characteristics as they
re1ate to the training effect The measurementncomponent should be
,sensitive to levels of - ski]] acquisition, but independeht‘of the training/-
strategy And finally, future research shou]d build on this 1n1t1a1
study fo]]ow1ng either a constructive treatment strategy or parametricr

treatment strategy

g
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\, a Introduction
The role of the vestibular system in the acquisition of motor, and
more recently, speech behavior has been the subject of a number o¥
current investigations. Literature on the influence this system exerts
_ on the developing organism is summarized in order to provide a basis for
understanding the pervasive 1mp11cation$ of vestibular dysfunction on
development. Research on intervention is reviewed to develop a rationale
for the application and selection of vestibular stimulating activities
as a therapeutic technique to bé employed with sevérely/multiplyﬁhandi-
capped children with speech and motor delays.
The purpose of this investigation was to study the effect of vestibular
sﬁimulatiqn and social reinforcement as an intervention for decreased
head erect behavior; and rates of vocalizations in multiply handicapped
preschoolers. The intent was to quantify the effects of this intervention

across behaviors and students.

Method -

Subjects
Three multiply handicapped preschool aged children participated in

the study for a period of fifteen weeks. The children attended the
Multiply Handicapped Glassroom in the Children's RehabilitatibnkUnit/
University Affi1iated Facility at the University of Kansas Medical
6enter. Each of the children were involved in motor and speech programs
in the classroom with varying degrees of success. They were selected
for participation in the study based on their delays in motor development

(particularly head control), and low rates of vocalizations.
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An‘authorization and release forn were signed by each subject's -
parent prior to the study. | ! :

i

Subject 1. Randy was a 3& year old boy with spastic cerebral

palsied quadripleg1a. Tone f]uctuated from moderate to severe hyper-

tonicity. He rolled with assistance and required trunk support in the

' sitting position. Randy characteristically demonstrated decreased head

control in prone, supported sitting; and supported standing positions.
The rate of'vocalizations were 1ow; and wi:: typically elicited from
periods of excitement, contentment or frustration. ‘Vocalizations were
not considered to be under stimulus control. ,

Subject 2. Justin was a 't yeat old boy with’ spastic quadriplegia
and microcephaly. Tone fluctuated from mild to moderate hyperton1c1ty
He rolled with assistance and required trunk support in the s1tting
pos1tion. ﬂead control was diminished. in prone, supported sitting, and
supported standing positions. Justin's rate of vocalizations were |
highest when ne was fussing and in situations.where_maximuh auditory,

visual, and tactile stimuiation were given on a one~to-one basis.

‘Vocalizations were not considered to be under stimulus controli

Subject 3. Heather was a 5 year old girl with athetoid cerebral'
palsied quadriplegia. Tone fluctuated from hypotonic1ty to moderate .

hypertonicity. She rolled indepeﬁdEnt]y and sat unsuppOrted using

 extended arm props for short periods.. Minimal to moderate assistance

was required when moving from a lying to.sitting position. Head control

‘was inconsistent in the prone, independent sitting and supported standing

positions. The rate of vocalizations varied with Heather's mood.

Vocalizations for a "yes" response were under Stimulus control.
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ceiling. ﬁ{p1astic, pre-~molde

Setting
Al] three ch11dren were observed in a large, well 1it, carpeted

room located across the hall from the classroom the children attended

0bservation windows were available.

" Materials and Equipment _‘

Two data sheets werevrequired. One data sheet was used to record
head -erect behavior, end the other was used to record the coded vocali-
zations. Three stopwatches were required. Two watches recorded cumu-

lative duratien of head erect for each of the two observers, and the

" other watch was used td‘record the total duration of the measurement

period. A tape recorder was used to record vocalizations made by the

children. _ , | -
The two apparatuses employed to provide the vestibular stimu1et1on

included a;24-1hch gymnastic %;j] and a net hammock suspended from the

Tumbleforms seat, manufactured by the

Preston Coﬁpany, held the child in a comfortable sitting pos;;ian while
in the hammock. The chair was equipped with a safety belt, which pro-
vided additional security for the child while in the chair. ~ |
A pair, of sandbags or an assitant were typically used to stabilize
the subject'in the prone position to prevent rolling.
Selected toys and the observers' verbal and facial expreséions were
used to encourage head erect behavfor during the measurement period.

Exgerimenta1 Procedure

fA reversal design across oubjects was empIOyed to compare the

* affacts of social reinforcement to vestibular stimulation and social

reinforcement. The following behaviors were measured across all condi=
tions: cumulative duration of head erect, frequency of hiead 1ifts, and
frequency of vocalizations.
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Intervention | | . S | S .

Soc1a] re1nforcement. Socia] reinforcement in the'formtof verbal -

and gestural encouragement was present across all cond1t1ons, w1th the

except1on of the two cond1t1ons where the social re1nforcement was

;w1thdrawn. Across baseTine cond1t1ons, the children were p]aced in the

-

- same s1tuat10ns and pos1t1ons emp]oyed in the 1ntervent1on phases but

vest1bu1ar st1mu1at1on was not vided. The durat1onpfor each act1v1ty"

was held. constant across cond1t1ons. They»were p1aced'on the'bali and

1n the’ swing, hand]ed, and g1ven verbal and physical 1nteract1on, but no

»

‘movement was prov1ded

Vest1bu1ar st1mu]at1on and social re1nforcement. This. interventionb

‘procedure cons1sted of a sequence of rock1ng and spinning movements that

was performed on the ball ‘and in the hammock while the subject was in a -
sitting and sidelying position. | ‘
| The upright ‘and s1de1y1ng pos1t1ons were chosen in the design of

the intervention procedure to promote max1mum fac111tat1on of the vesti-

“bular mechanism. The upr1ght and s1de]y1ng pos1t1on of the head enabled

more ‘efficient stimulation of the horizontal, poster1or and anter1or

_sem1c1rcu1ar canals. Approx1mate]y 100 seconds of vest1bu]ar stimu1at1on d

were'given during this procedure; Fo]]ow1ng the vest1bu]ar stimulating

:activjtiesdthe child was positioned comfortab]y_on'the floor for a 3°

minute rest period. Social reinforcement was provided throughout each

session for any voca]izations made by the child. After the rest period,

~the child was placed in the pronevposition and head erect behavior was

measured. Social reinforcement was again given but directed at head

1ifts rather than vocalizations.




Response Definitions

Head erect behav1ors. The fol]oning;aspects of head erect in the ’

prone p051tion were the target behav1ors of data co]]ection. 'frequencyn

" of head ]1fts and cumuiative duration of head erect. These behav1ors

’

- resting on the floor or the

were observed following the 1ntervention sequence while the subJect wasi

maintained in the prone p051tion.'

" Head 1ift. The head was considered to be in -the erect position-

when no' part of the head or neck (ch¥n to clavicle) was touching or
1mem'amw.., .
* Each se551on con51sted of one trial, 3 minutes in 1ength This

trial was conducted at the end of each sess1on across a]] conditions.

During the 3 minute session, the frequency of head 1ifts and cumu]ative

- duration of head erect were'simuitaneous]y recorded on the data sheet.

Specificaﬁnons of the position of the subject and observers and the

‘ sequence for observation for head erect are described in Volume 1:

Assessment Procedures for DeVe]opmenta] Milestones and Volume III:

R;p]ication of' the Procedures.

Vocalization behaviors.. The target behaviors were any vocalizations

made by the child during the data co]]ection period The date‘co]]ection |
of speech behaviors were .made by tape - recording dur1ng the time a]]otted
for the 1ntervention sequence and a three’ minute rest period that foi]owed.
"The code developed by,MaVi]va (Note 1) was utilized in- the deter- -
mination of speech and non-speech.sounds.' Nonspeech sounds. were listed

as a chuckle, laugh, cry, outcry, grunt, strqu]e grunt, whimper, sputter,

sneeze, snort, smack,. suck, yawn, sigh, cough, coo, hum, hiccough or

threaty sounds. All other utterances were regarded as speech.




-Measurement i ;

Vocalizations were recorded on cassette tapes and marked for date’

and name of chi]d\\ The taoes were later played by the observer. A data

sheet was used to record and tota] speech and nonspeech sounds for each

child in each ses51on. Hash marks (/) were used to record frequency of
vocalizations. o | |
. . @
. Past investigators developed (Foshage, Note 2) and replicated
(Co]]ier,vNote 3) a procedure for measuring head erect behavior in
multiply Handicapped chi]dren. This procedure was dater revjsedv(ﬁues,
Note 4) for use on a nonhand1capped popu]at1on..

B

A procedure for measur1ng infants voca11zat1ons was deve]oped by

"Mav11ya (Note 1) and was then utilized for 1ong1tud1na1 observat1ons of

1nd1v1dua1 infants' vocalizations by Maskarinec, Ca1rnes, Butterf1e1d

‘and Weamer (Note,5). This study utilized Mav11ya s code for d1fferent-

G-

iating betweén speech and- nonspeech sounds.

_Measures of Re11ab111ty

Observers were tra1ned to a m1n1mum cr1ter1on of 80% agreement with

the_exper1menter prior to conduct1ng reliability checks for the speech

and motor behaviors,“A physica].therapist, occupationat therapiSt,‘and;
secretary were uti1iied for reliability measures with the motor behaviors.

A physical therapist and secretary'conducted reliability checks on the

‘speech behaviors.

Reliability was computed by using the foT1ow1ng formula:

number of agreements ‘X 100
- number of agreements and -disagreements

i

The re]iabi]ity totals for each chi]d and each session were added, °

then divided by the.total number of sessions to yie]d”the.average relif
147 , ‘
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.ability figure. Re11ab111ty measures were ‘taken from tape record1ngs of
o - ‘each child's vocalizations ‘and d1rect observat1on ‘of head erect behaviors. .
Re]jab111ty measures were computed on 81% of_the sess1ons across subJects '

for head erect bahaviors, and 28% of the sessions for vocalization

behaviors. -

v

Experimental Design

In ordgr to'more clearly c; pare the effects of t;e vestibular
stimulation and sociaT reinforcement upon motor and speech behaviors, a
reversa] des1gn across subJects was ut1]1zed The reversai design
a]]owed contrasting ana]ys1s across the var1ous cond1t1ons.

Sequence_of Conditions '

The following sequence of conditions was fo]]owed:' paseline with
social réinforcement,vestibu]ar‘stimulatfon and social reinforcement, !
§ociaf reinforceme;t, with contjnued alternation for a total of 6 condi- |
tions. The social reinforcement Was then withdrawmn from both conditions.
The-procedure for the social reinforcement and the vestibular stimulation

© with social réinforcement was re;iﬁstituted Each conditien lasted
approx1mate]y one week, with the. exception of the 1n1t1a] baseline
soc1a] re1nfbrcement cond1t10n, which ]asted agprox1mate1y 4 weeks. -The
sequence of conditions were arrangedv1n an ABABACC manner.
,'FollowsUE | u
" One month after the comp]etfon of the study the‘subjects were
involved in a one week follow-up, during whfch social reinforcemept Las

used. The follow-up observations were conducted to assess maintenance ~___.~ .

~over time.
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Results

Measures of Interobserver Reliability.

Tables 1 and 2 present 1nterobserver re11ab111ty data for the
’behav1or descr1ptors for head erect in the prone position and voca11za-
‘tions for individual subJects and across subJects.

Interobserver re]iabi]ity for head erect. descriptoré in the prone -

position-across all behav1or descriptors and a]] subjects ranged from

!

50%-100%. Row mean re11ab111ty for head erect behavior descr1ptors
ranged from 90% 95%, and the grand mean reliability was 92% (see Table

1). Interobserver re11ab111ty for vocalizations across all subjects

ranged'from,82%-100%. The mean‘re]iabi]ity of vocalizations for all
sessions acrdss all subjects ranged from 94% to 96%, and the grand mean
“reliability was 93% (see Table 2). ' ' |

Performance Measures

The subjects were considered individua]]y for presentation of

performance data in Figures 1-6. Figures 1-3 present performance data

Figures 4-6 present performance'data‘on the frequency of vocalizations.

Subject 1 (Randy)

|
\
|
|
on” the frequency of head 1ifts and cumulative duration of head erect. -

Frequency and cumu]at1ve duratxdn of head erect Figure 1 presents

performance data on the frequency of head 1ifts and cumulative durat1on :
of nead erect behaviors across conditions for Subject 1. Best fit lines
Eomputed for the initial baseline condition indicated a descending trend
in frequency of head 1ifts and a slight ascending trend (i.e., from 22

to 26) in cumu1ative_duration of head erect. Variability in successive
data pointe'during baseline was evidenced as head 1ifts ranged between 3

and 26 and cumulative duration ranged between 60 and 170 seconds.
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Table 1
.lInterobéerver Re]iability Across Behavior Descrintors
for Head Erect in the Prone Position for Individual : . Ca

‘Subjects and Across Subjects

Reliability -for all sessions+per subject
Behavior ' |

, : A N\ - Row Mean
Descriptors . Randy "~ Justin Heather Reliability
Head 1ifts 89 .92 % - 9 .
Curilative | S 97 % 93 95
duration : )
Column mean . ' ‘ v
reliability a3 94 91 Grand mean
S : _ reliability
~ 92 4




'Tab1e 2
Interobserver Reliability for Vocalizations

.- for Individual Subjects and Across Subjects

Reliability for all sessions per subiect

: Grand Mean
Randy Justin’ Heather = Reliability

Yocalizations - 96 91 92 93

3
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Gener&]]y this variability also reflected an inverse reiationship between
frequency‘and cumulative duration, i.e., if frequency was high, cumu]ative
duration of head erect was Tow. ‘ |

_An analysis of the data across the next f1ve conditions in which
vestibular stimulation and social reinforcement were alternated with
social reinforcement (or baseline c0nditioﬁs)vdemonstrated a decrease in
the Qariabi1ity of frequency of»head 1ifts. Although there was a decrease
across all conditions, the range waé smaller during intervéntion thén '
baseline conditions. After the intial intervention condition, cumulative
duration of head erect remained uniformly high. o

The withdrawal of social reinforcement reprasented a new condition
in the study. Sociq] reinforcement was withdrawn fifst from the baseline
;ondition with no appreciab]e effect on either frequency or cumulative
duration of head erect observed. Du}ing'the following week vestibular
stimulation was re-ihtroduced and an increase in frequency of head 1ifts

and decrease in cumulative duration occurred. A return to baseline

resulted in a reversal of this trend, i.e., frequency decreased as

cumulative duration increased. This trend was maintained during the
subsequent intervention condition.

One month ‘after ‘the completion of the study, a foT]ow up observation
was conducted employing baseline conditions. Results from the follow up
demonstrated that frequency of head Tifts remained low anq stable and
cumu]étive duration of head‘erecg remained high and stable.

F}equenty of vocalizations. Figure 2 presents performance data on

the frequency of vocalizations across conditions. Best fit lines computed
for the initial baseline condition indicated a decreasing trend in the

frequency of vocalizations. The variability of data points during

baseline was evidenced as voca]izat1ons ranged from 8 to 35.

153




: - , . _ :
follow up S.R. , ./. o
P B . . <
\ ) . i —_
: : -3 =
e | . © =4
- . M . ) , m-l.f\u —
S.R. _ A . — N////‘,ﬂ. =
- &
- - 2
s N - ) LY e~
-& s T~
~F V.S, - 0 ; 5
muqunm.oq /.S. and S.R. s g 5
_< S. and S.R ) 3 I 2
U ‘ i -\\o mu..s 2 m
S.R. , 3 N €
. = 2 . 2 = ,
- _ - =<
V.S. and S.R. ~— L 3 8
) ¢ \ .IO =
s.a / "m. )
| N g
it - . \ / - [
vestibular stimulati o (V.S.) LA 2
: and . - g
social reinforcement (S.R.) - w =
* ~
=) @
D =
.ﬁ i s . )
P B ﬁ

5

l‘“rx'lﬁ"l'“’l
°

P
.

reinforcement)

Baseline
(social

T
’

120
100-
80 -
60
10
20
o




o 4.

Data amalysis ecross the next~five conditions in which vestibular
stimulation and s¥c1a1 re1nforcement were alternated with social reinforce- _'
‘ment (or baseline conditions) demonstrated a ‘continued var1ab111ty in
. frequency of vocalizations. The range was greater gur1ng intervention
than base]ine conditions. _ |

| The withdrawal of soc1a1 reinforcement from the baseline cond1t1on
‘demonstrated a ﬁ1gn1ficant decrease in the frequency of vocalizations,

with little variability in the data range. Re1ntroduction of the vest1-

bular stimulation the following week yielded a s]ight increase in voca11-

zations, although the range was generally Tower. A return ta baseline

condition resu]ted jn wide variab111ty in the frequency of voca1izations,

with a general increased trend. This increasing trend was maintained in«///\\\\\\“
tne subsequent intervention condition, with less var1ab1lity and increased
frequency in vocalizations. ]

The baseline probe conducted one month fb]}owing the eempletion of
the study demonstrated a similar trend evidenced in the previous return
‘to baseline condition, i.e., variability in vocalization frequencies;h
wjth.a general'inEreased trend.' |

& _ '
Subject 2 {Justin)

Frequency and cumulative duration of head erect. Figure 3 presents

performance datd on the frequency of head 1ifts and cumulative duratiqn
of hedd ereet behavior across conditions for Subject 2. Best fit lines
computed for the initial baseline cond%tibn indicated slight ascending
trends in the frequency of head 1ifts and.cumulative duration of head
erect. Variability in successive data points during'baseline was evidenced
as head 1ifts ranged from 3 to 26 and cumulative duration ranged between .

38 and 167 seconds. ' Generally this variability also reflected an inverse
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,durat1on A]though this trend

° .

_ re]at1onsh1p between frequency and cumu]at1ve durat1on, i.e., 1f cumu]a-

t1ve durat1on of head erect ‘was ]ow, frequency of head erect was h1gh

" Data ana]ys1s across the next f1ve cond1t1ons demonstrated a decrease
in var1ab1]1ty and frequency of head ]1fts dur1ng a]] three 1ntervent1on

cond1t1ons (1 e., range 5 to 10) Th1s was assoc1ated w1th an 1ncreas1ng

f'trend in cumuJat1ve durat1on of head erect dur1ng the f1rst two- 1ntervent1on

cond1t1ons and a decreasing trend in.the third 1ntervent1on condition.

”3" A]ternate]y, a return to baseline cond1t1on resu1ted in-an initial.

omr

1ncre§§e in frequency of ‘head ]1fté and a marked decrease in cumu]at1ve

S reversed on subsequent data po1nts '

w1th1n each cond1t1on, cumulative durat1on during base]1ne cond1t1ons
was 1ower than 1ntervent1on ond1t1ons.
The w1thdrawal of soc1a] re1nforcement from the base11ne cond1t1on

y1e]ded a marked 1ncrease in frequency of head 1ifts wh1ch was assoc1ated

-,w1th an 1ncreased trend in. cumu]at1ve duration. Dur1ng the fo]]ow1ng»
_week when vest1bu]ar st1mu1at1on was re-introduced, both the cumu]at1ve 'o
'durat1on of head erect and the frequency of head 11fts decreased fA‘__

_return to base]1ne resu]ted in an 1n1t1a1 1ncrease in cumu]at1ve durat1on“

followed by a decreaS1ng trend; this was assoc1ated with a re]at1ve]y

f»]ow stabie ]eve] of frequency of head erect. ' In the subsequent 1nterven-'

tion cond1t1on an inverse re1at1onsh1p was ev1denced as cumu]at1ve
duration of head erect increased and frequency of head ]1fts decreased
" The follow up observat1on emp]oy1ng baseline conditions one month

after the comp]et1on of the study demonstrated aga1n an inverse relation- -

_ ship between head erect and cumu]at1ve durat1on. The. frequency of head

lifts increased, while

cumu]at1ve durat1on of head arect decreased

"
2
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Frequency of v‘ jzations. F1gure 4 presents performance data on

the frequenci/o;/;ocal1zat1ons across cond1t1ons. Best f1t 11nes computed i w

for the 1n1t1a1 base11ne cond1t1on 1nd1cated a s]1ght decreas1ng trend _ i
~in the frequency of voca11zat1ons. W1de var1ab111ty was ev1denced
. durin eline as voca]1zat1ons ranged from 32 to 111.
iazzsanalys1s across the next five cond1t1ons demonstrated continued

variability. Data collected from the initial 1ntervention condition

def]eétedﬁsimi]artvariability in range as was ewident in the previous
‘jbase]ine condition. 'Avmarked decrease in yocaTizations followed in the
subsequent baseline condition.' An initia] increase in the next interven-
tion condition was noted, followed by a.reduction'which was maintained:
A-continued decline was evident in the. subsequent return to baseline - o
conditfon. The.following intervention—condjtion reflected a' marked o : 1A
increase in frequency, which ‘later fe]]_and.stab]ized. Data comparison
across all cond{tions-illustrated that frequency of vocalizations were
typica11y'higher.durinq‘intervention conditions than during baseiine}
conditions. | | '“ o
The w1thdrawa1 of soc1a1 re1nforcement from the base11ne condition, ]
produced -an 1nﬁt1a1]y -sharp decrease in frequency of voca11zat1ons, w1th‘
subsequent 1ncrease. Re-1ntroduct1on of the vestibular stimulation vlf
cond1t1on the fol]ow1ng week demonstra;ed a decreasing trend. A return -
to base]1ne cond1t1on demonstrated variability with a range of 14-58 |
voca11zat1ons. A sharp increase characterized the next intervention
cond1t1on which later fell with the same frequency as it had increased.
The follow qﬁ/observat1on conducted one month following the comple-
t1on of the st y demonstrated an initial decrease in frequency, fofaowed
by an. 1ncreased trend. L e | '
17, ‘dp
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'SubJect 3 (Heather)

Frequency and cumu]at1ve durat1on of head erect. Figure 5 presents

performance data on the frequency of head 1ifts and cumu]at1ve duration
- of headyErect behavior across cond1t1ons for Heather. Best fit lines -
computed for the initial baseline condition indicated a descending trend -
| for frequency of head 1ifts and an increasing trend for cumulative
duration of head erect. Variability of successive data points for both
measures decreased over time. . “
Data analysis across the next five cond1t1ons demonstrated a general
" jncrease in the cumu]ative duration of head erect. Var1ab1]1ty in
cumulative duration and frequency.of head 1ifts was observed more consis-
tent]y in the interventions, rather than the baseline conditions..
The withdrawal of soc1a] re1nforcement represented an increase in
l‘ the frequency of headelifts and a marked decrease in cumulative duration
\\\of head erect. .During the following week, re-1ntroduct1on of vestibular
stimulation yielded decrea;ed stable 1evéis of cumulative duration of .,
_'head erect, and variability 1n ‘the frequency of head 1lifts- (1 e., a
- slight 1ncrease trend fo]]owed by a marked decrease in frequency)
return to base]1ne resul ted 1n a marked‘1ncreased trend in cumu]at1ve
‘duration with a moderate: stab]e 1eve] of frequency of head 1ifts. An

inverse re]ationship with increased cumu]at1ve durat1on and decreased

frequency of head 1ifts was evident in the subsequent intervention

condition.- : T 1:& * o ‘ -
~ The follow up observation condUcted one month following the study
resulted in an initial decrease in cumulative duration, followed by an

_increasing trend. Frequency of head 1ifts were maintained at moderate

levels with Tittle variability in range.
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Frequency of voca]izations. Figure.s'presents performance data on

" the frequency of vocalizations across conditions. Best fft ]ines computed

for the ‘initial baseline condition indicated a s]1ght increased trind in

~ the frequency of voca11zat1ons Moderate var1ab1]1ty of data p01nts

during baseline was evidenced as vocé]izat%nps ranged from 11 to 40.

Data analysis across the next five conditions demonstrated a similar

- range and variability as was observed in the initial baseline condition.

" The withdrawal of soc1a] re1nforcement from the baseline cond1t1on
demonstrated an initial sharp decrease in the frequency of voca]1zat1ons
Re-introduction of the vest1bu1ar‘st1mu]at1on y1e]ded a var1ab]e trend
with a range of 25 to 42. A return to base]1ne condition resu]ted in-an
initial increase, followed by a decrease in frequency of vocalizations.
The subsequent intervention condition demonstrated an increasing trend.

" The follow up observation conducted one month after the study
resulted in Tow 1eve1$ of vocalizations. Range was decreased in contrast

to the previous conditions. .

Discussion'

This research studied the effects of vestibular stimulation and
social reinforcement upon head erect and vocalization behaviofs in |
pregchool aged multiply handicapped ch11dren. Initiaily, a mu]tip]e
bagé‘ine design was employed, but was subsequently changed due to vari-
ab]el;}§e11ne conditions, and data which reflected acquis1t1on of the
behavior during the baseline (social reinforcement) cond1t1on. An alter-
nating treatment design replaced the initial multiple baseline design.
This design was selected to allow for the comparison of the effects of

the alternating condftions and allowed the study to proceed without a

’
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stable baseline;. The overall performance»of the subjects across behaviors
and conditions dictated the final study arrangement, which was a reversal
design. The reversal design more accurately compared the effects of
social reinforcement of vestibular stimulation and social reinforcement
than did the previously described designs. ‘ u\/\'

Performance Data

The performance data are discussed across behaviors and conditions

;for all subJects The effects of the various conditions on the inter:"‘\\\_\

action between frequency of head 1ifts and cumulative duration of head
erect are con91dered ‘as are the effects on vocalizations 7

*Frequency of head 1ifts and cumulative duration of head erect.-

Performance data for cumulative duration of head erect increased across
subjects during the 1n1tial baseline (or social reinforcement) condition.
Heather and Randy demonstrated a decrease in the frequency of head
'lifés, while Justin's frequency slightly increased during that time.

The subseduent conditions, inrwhich vestibular stimulation and:
social reinforcement were alternated with social reinforcement (or
baseline conditions) yielded differential effects across subjects.

ndy demonstrated uniformly high levels of cumulative duration across
conditions with lower levels of head 1ifts during conditions of vesti-
bular stimulation and social reinforcement. Analysis of Justin's data
indic}ted increased cumulative duration and decreased frequency of head
',lifts in conditions where vestibular stimulation and social reinforcement
were combined. Heather displayed increased levels of cumulative duration :
across conditions, with lower more stable levels of head 1ifts evident (/ ‘

in conditions of social reinforcement. i ' - p




Theitollowing conditipns in which-sociai reinforcement ann vesti-
'tu]ar stimulation were withdrawn demonstrated a decrease in Randy's
cumulative duration of head'erect‘and's]igntvincrease in;frequenqy of
head lifts during the second week of the condition. Date points began
to taper off for both behaviors at the end of the withdrawal condition,
suggesting a possible cumulative effect from ‘the absence of the social
reinforcement "for two weeks. Justin's marked increase in ﬁrequency of
head 1ifts and cumn]etive duration of head erect during the first week
of the condition where social reinforcement ang vestibular stimulation
were withdrawn, were followed by a paralleled, decreased trend the
second week. Thelabsence“of.both paired and singular stimuli yielded
the decrease in frequency of head 1ifts amd cumy]ative duration of head
erect. Vestibu]ar stimu]ation alone was not sufficient to maintain
previous levels of head erect_for two weeks without social reinforcement.
Heather appeared most affected by the removal of social reinforcement,
-which was demonstrated by a decrease in cumilative duration and an
increase in frequency of head 1ifts over both weeks. | ‘

. A return to baseline (or sociai reinforcement) condition resulted
in generally decreased levels of head 1ifts and generaibincreasing
levels of .cumulative duration of head erect across snbjects.f Inverse
and}maintained trends were observed in the subsequent condition of
vestibular stimulation.and social reinforcement for all three subjects.
These trends were characterized by an increase in cumulative duration of
_head erect'and a decrease in frequency of head ‘1ifts.

The follow up observation conducted one month after the completion

' of the study demonstrated variable responses across subjects. Maintained

levels of cumulative duration and frequency of head 1ifts was evident in
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. Randy's data. An inverse re]ationship, i;é.,‘decreaéed cunulative,
.du}atjon and increased he#d 1ifts, was observéd in Justin's data points.
This trénd was typica11y evident when social reinforcement and vést{e "
bular stimulation were not paired. The presence of social reinforceﬁent |

" happeared sufficient to maintain levels of increased cumulative duration
‘and Tow levels of'head liftg for Heather. | |

Frequency of vocalizations. Performance data for frequency of

vocalizations across subjects for the ini;ial baseline (or social rein-
forcement) condition demonstrated °decreasing trends for Randy and Justin
€ and a slight increasing trend for Heather.. Fluctuaﬁion between successive
data points was particularly evident in Justin's data
5

Comparison of performance data across the following deﬂd/tions in
which social reinforcement was alternated with vestibular stimulation
and social reinforcement demonstrated a trend sim11&% gj\3§se11ne condi-
tions for Heather. Conditions which paired socia] reinforcement and
vestibular stimulation yielded higher levels of vocalizations for Justin,
than in those conditions where only 'social reinforcement was present.
Genera]]y-Randy's frequency of vocalizations were higher during the
conditions in which vestibular stimuiation and social reinforcement were
paired; thé combined stimuli appeared to be a more powerfui intervention
for increasing frequehcy of vocalizations. )

The following conditions in which'SOCiaT reinforcement and vestibular
stimulation were withdrawn produced a decrease in Randy's vocalizations.
Justin and Heather's data demonstrated a sim%]ar responée to the withdrawal
of vestibu]ar stimulation and social reinforcement, i.e., a marked
decrease followed by an increase in frequency. The withdrawal of social

reinforcement and the vestibular stimulation exerted influence across
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all three suo‘ects, with Randy demonstrating the least ability to recoVer
in terms of increasing his level of wocaiizations. The following week
when vestibular st1mu1at10n<was presented and the soc1a1 reinforcement
omitted Randy demonstrated Tow levels of vocalizations with Tittle

variability. Vestibular stimulation a]one was not sufficient to increase

Randy's level of vocalizations. A similar trend was evident in Justin's

. and Heather's data. Both demonstrated decreased trends of vocalizations.

'(/\\;/V In the subsequent condition, i.e., social reinforcement, Heather's
vacalization rate was initially increased over the;previoqs condition,
yet that increase was not maintained The following week when vestibular
stimulation and social reinforcement were paired, Heather s rate increased.
Genera]]y, the pair1ng of vestibular stimuiatio§§and soc1a1 reinforcement
appeared to be a more effective intervention in increasing Heather's
rate of vocalizations. The”presence of social reinforcement alone was
not sufficiedt to produce and maintain an increase in Justin's level of

yoca]izations. The presentation of vestibular stimulation and social

AN

reinforcement the fo]]owing wef;\resu]ted in_a marked increase in Justin's
of~the 3 sessions. Randy responded ta the

level of vocaiizations, for 2

presentation of social reinforcement with an initial decrease, then

) maintained an increase in levels of vocalizations. Presentations of

vestibular stimulation and social reinforcement the following week

l /f R N ”
resulted’ in a continued increase in levels of vgcalizations.

)» The follow-up observation conducted oné month after the completion
of the study where social reinforcement.was presgnt showed a general
increased trend of vocalizations across all three subjects. The level

) of vocalizations in this condition was compatible to preﬁious lavels

obtained during baseline or social reinforcement across subjects.
/
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'Generally increased leveis’bf vocalizations were evident across subqects

|
in conditions that paired vestibular’ stimulation and soTial reinforcement.

o T S
Am Positions , | .hquéf /

Rata on the fﬁequency and topography of arm pasitions was collected

across. subjects and conditions during thisvstudy in an attempt to “study
potential covariations: in head erect behavior and upper extremity weight
bearing. “These data were not included in the text due to difficulties
encountered in interpreting the findings. Distinct trends in amm posi-

tions w}ie noted across subjects, which appeared to be correlated with
| the Subject s tone and movement disorder. Rues (Note 4) hypothesized
that the am position code may provide an early quantitative different-
jation between different types of handicapping conditions. Heather, who
presented with fluctuating tone and athetoid movenents; typically demon-
strated-increased frequency- and topographv of arm positions.p Randy's
and Justinls, both spastic quadriparetics, topography'and frequency were
less variable. . |

The differential'effectsiof the vari0u5'conditions'acroSs subjects

and behaviors were summarized. Randy‘s initial dataﬁingfcated that the
frequency of head 1ifts was lower during social reinforcement and vesti-
bular stimulation. Cumulative duration was uniformly high across condi-
tions. The withdrawal of social reinforcement had the least effect on
this subject. For this youngster the presence of the”examiner-appeared
to be highly reinforcing; thus physical proximity may have counterbalanced
the withdrawal of verbal and gestural reinforcement. Randy's frequency
of vocalizations were generally positively influenced by those conditions

where vestibular stimulation and social reinforcement were paired. The
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absence df_both pﬁe conditions significantly depressed his levels ‘of
vocélizatioh. Justin's cdmulative duration and frequency of head 1ifts
Wgre most favorably influenced ;y those conditions where vestibular
stimqlation and social reinforcement were paired. His frequency of_
vocalizations weré also increased during these same conditions. Thé
absence of both conditions resulted in a decréase in vocalizations.
Heather's pérfcrmgnce data for cumulative duration of head ergctvand

frequency of head 1ifts were most ﬁgibrablj influenced by social rein-

L
forcement. Marked decrease in both behaviors were observed when social

”reinforcement was withdraWn. Social reinforcement did not exert the

same 1nf1uence over her voca11zat10ns, as frequency of vocalizations

_were geneﬁ;}ly higher during conditions wh1ch paired vestibular stimula- |

tion and soctal 'einforcement.

Limitations of the Study

Limitat1on are discussed as they relate to the various codes
empioyed 1n the measurement of head erect, amm positions, and vocaliza- D
tions. The code used for head erect'behavior defined the occurrence of
head erect,with differentiating qualitative aspects of the respohse.

Employing the existing code allowed for crediting occurrences of head,

‘erect that resulted in hyperextension of the neck prohibiting vivuhf

interaction with the environment. Modificatians in the code would
enable the examiner to discriminate between these qualitiative or ?an-
tional aspects of head erect in future studies. The impdsed eailing on
cumulafive duration of head erect (i.e., 180 seconds) posed a problem
for one subject. In the instance where a subject azzxﬂres and maintains
high levels of cumulative duration of head erect, the duration measure
should be shifted to allow for measurement of the duratian'@f arm posis

tions.
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Although frequency and topography were reéorded, cumulative duration
of arm positions was not simultaneously ﬁééff::d. Without the duration
measure it was impossible to accurately ana]yie and interpret the final
data. Frequency and topography proved insufficignt as an index 6f
change or progress. Although the subject may have demonstrated forearm
props across conditions the duration measure would have provided valuable
information on the effects within and/or across conditions, e.g., subject's
ability to maintain position for increasing periods of time.

The code used for differentiating speech and nonspeech vocalizations
did not adequately reflect those nonspeech vocalizations which perhags

8 had the potential to be shaped into a communicative response. For
example, such nonspeech sounds as cries and yawns were included in the
total frequency, yet may not be desirable to shape into a communicative
pattern. Another aspect of the vocalization recording which posed a

~problem with data amalysis was the period of time during which the
vocalizations were recorded. The various positions and areas that the
child was placed in during the sequence where vestibular stimulation was
provided, were not held to a constant time (i.e., the period on the ball
was not the same length of time as the time spent in the hammock). Thus
comparison across settings where vestibular stimulation was provided was
not applicable. The absence of a duration recording for the coded"
vocalizations also made data analysis difficu]t. For example, Heather's
vocalizations were typically of a longer, sustained quality than were
Justin's. These qualitative factors were unable to be expressed in a

frequency measurement.
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Implications for Future Research
_Rese:

The original intent in the design of this study was to produce a
"package" intervention program that utilized vestibular stimulation _
activities. Sociaj reinforcement was paired with the vestibular stimula-
tion to increase the power of the stimulus. This “"package” has implica-
tions for use in a{c]assroom or clinic program as a nontraditional
method of facilitating higher rates of vécaiizations and improved duration
of head control. These activities could be an adjunct to other motor
and vocal communication programming that currently exist.

Thé single subject design allowed an ana]ys{s of each subject's
response to the various conditions and a comparison across subjects with
different movement disorders. The data analysis demonstrated the varia-
tions in each subjectfs response to vestibular stimulation and social.
reinforcement and reinforces the concept of individualized programming
for this population. a

The overall results of this study did not uniformly support Magrum,
Ottenbacher, McCue and Keifer's (1981) study. These researchers reported
results which were reversed when vestibular stimulation was introduéed )
and withdrawn. The finding that vestibular stimulation may be an effective
stimulation technique for facilitating spontaneous verbal responses
(Magrum, et al., 1981) was supported in this research. However, the
pairing of social reinforcement with vestibular stimulation hay prove to
be a more powerful stimulus than the vestibular stimulation alone. The
research of Kanter, Kanter and Clark (1982) has implications for this
s tudy. These researchers reported that passive vestibular stimulation
failed to confirm or deny a definite 1ink in language acquisition. They
suggest that vestibular stimulation in combination with other multisensory

approaches may be useful.
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N Future research in this area is needed to a&dress a number of
questions regarding the use of vestibular stimulation and social rein-
forcement with multiply handicapped children and youth. These include
studies which will addressrthe effe2§§ of frequency and/or duration of
vestibular stimu1ation on motor and speech behaviors. Important also is
a determination of whether the effects are immediate or cumulative and

to what extent generalization occurs across motor programs.
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" A Replication Study:
Quantitative Assessment of Rolling
Behavior in Handicapped and Nonhandicapped .

Infants and Chi]drenl

by
Jill D. Fritzshall
and

Mary Jo Noonan

1The procedures and data reported in this study were taken from a Master's
Thesis by Ji11 D. Fritzshall that was submitted to the Department of
Spéciaﬂ Education, University of Kansas, 1982.
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Overview of Measurement Procedures
A complete description of the measurement procedures used in this

study is found in pages M(R)1 to M(R)25 of Volume I, Assessment Procedures

for Selected Developmental Milestones. In the original study, segmental

rolling wés observed from prone, supine, and sidelying and specific
measures were taken on degrees of body rotation, degrees rolled, and
duration of each trial. If a child waﬁnable to roll from prone to
supine and supine to prone, then a different data sheet was used in
order to record rolling mobility. Rolling mobility was defined as the
use of rolling as a means of locomotion, and specific measures were
taken on the degrees of body rotation, number of complete and partial
rolls made, distance rolled, and durat10n of the trial. The measurement
of rolling distance was made by placing ma sking tape in a horizontal
line across the carpet which was marked 1n six=inch increments. The
child was expected-to roll along this tape so that his/her rolling
distance could be determined.

Three revisions were made in the selection of target behaviors.,
Since during the replication it was rare for a child to roll in a straight

line along the magk1ng tape, distance neaéurements were not taken,

Rather, the number of complete and partial rolls, specific to a quarter

of a roll, were taken as an adequate measure of rolling mqbiTity.
"Rolling mobility" was added as a descriptor to the "Segmental Rolling"
data sheet while "Degrees Rolled" was eliminated. Thus, the same data
sheets now entitled "Measurements of the Rolling Response from Prone,
Supine, and Siqélyﬁng“ (see Figure 1), were used with each child, regard-

less of the ability to roll from prone to supine and supine to prone.

Ly
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., WEASUREMENTS OF THE ROLLING BESPONSE FROM PRONE, SUPINE, ANMD SIDELYING
|
Jume Evaluator
bate Ubgerver
DESCRITTORS
. Peprons -orange (G%11.35° rotation) SH-shoulder
S=gupiae H=right B-blue betmeen ;xaﬁs and u,ed rotation)y PE«pelvig
SLesidelying L=laft R=trad ,betweea 2.5 and 45° rotatiot)
W=white (over 45* rotation) Rereliability
i ] et e g Body Part )
. . - ) . v - -
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P rollieg over 8 O OB & W 94 PE lass thas 174 roll
/4 1/2 374 1 roll
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Several problems were encountered in the use of stopwatches to
determine the duration of each trial. Because they gave an auditory cue

‘when stopped and started, it was bé]ieved to be impossible to obtain a

valid reliability measure of this descriptor. More significantly, it
was difficult to simultaneously facilitate a rolling response (often by
holding a toy in one hand), observe that response, and operate a stopwatch.
This was particularly true when it was necessary to keep an eye on the
stopwatch for the first 30 seconds of a trial in order to eliminate that
trial if the child failed to make a rolling response. Thus, "Duration"
as a descriptor was eliminated. Instead, a timer was set before each
trial which then lasted 60 seconds or until the child made three conse-
cutive rolls in the same direction, whichever came first.

Finally, the body part leading the roll was added as a descriptor
to the data sheet. The addition of this descriptor would permii a
"systematic analysis of the body part initiating the roll (i.e., shoulder
vs. pelvis) 1in both handicapped and nonhandicapped subjects.

Two procedural changes were made during the replication. First,

the number of trials per session was reduced by approximately one-half.

The number of trials taken from prone and from supine changed from six
to four in an attempt to prevent the child from fatiguing. In addition,
sidelying trials (eight possible per session) were only used if a child
failed to make at least a half of a roll in a particular direction from
prone or supine, h

Second, the observation period for degrees 0? trunk rotation wa@
more specifically stated in the procedures used during the replication

than in the original study. In the original study, the maximum degrees
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of rotation occurring during each trial were recorded. However, it was
the experience of this investiga;or that: (1) it was extremely difficult
to observe the two elastic bandstduring an entire trial without physically

moving into the child's rolling space or visually distracting the child

—by hovering over him or her; and (2) the maximum degrees of trunk rotation

most frequently occurred during the first quarter of a roll. Thus, it
was decided that the observation period for trunk rotation would be
during the first guarter of the first rolil that the child made during
each trial, 0

One change was made in the measurement systems used to record the
rolling response. Elastic band #1, placed on the nipple 1ine and used
to determine degrees of trunk rotation, Qas color coded to show 0°,
22.5°, 45°, 90°, and 360° increments, in the original study. Degrees of
trunk rotation were recorded in these figures. During the process of
replication, however, the degrees of trunk rotation almost invariably
fell somewhere between those exact figures, and their use on the data
sheet was felt to be inaccurate. Therefore, exact measurements were
replaced by a series of short ranges of degrees of trunk rotation. For
example, "0°" was replaced by "between 0° and 11.25°" of trunk rotation.
In increasing order, the ranges were "between 11.25° to 22.5°," "between
22.5° and 45°" and "more than 45°." Changes in the design of the band
reflect these revisions (see Figure 2). For the sake of convenience, a
change was also made in the design of elastic band #2, placed at the
level of the umbilicus. The original study had color coded elastic band
#2 in the same increments as elastic band #1. ODuring the replication,
the colors on elastic band #2 were replaced by arrows at specified

points. Degrees of trunk rotation were determined by the misalignment
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batween the arrows énd discreet points on elastic band #1. By using
arrows instead of colors on elastic bahd #2, the construction time was
cut by approximately one-half.
A second replication was initiated in which an additional revision
was made, Th@ge people who observed and recorded the r@?iing response
{the evaluator and another observer) were no longer involved in facilitating
the response. Another person was used during each session t@ enu@ur&ge
the child to roll. This person did not record the rolling response, but
functioned as a facilitator only. Except for this change, the methods
used during the'second replication were identical to those used during

the first.

This study included three handicapped children and one nonhandicapped
infant. The criterion for selection was the ability to roll independently
in at least one direction from the prone or the supine position,

Sybject 1. Laura was a normally-developing infant who was observed

from thres to six months of age. At the start of the study, she was not

rolling as a means of mobility, but she acquired the skill during the

L}
Subject 2. Cary was a three-year-old female with microcephaly and

" a heart deformity secondary to Smith Syndrome. According to Callier-Azusa

scales (S tmi man, et al. 1977}, Cary's postural control was at the
one-month level, and her locomotor skills were at the three-month lavel,
@@gnitivé and perceptual abilities were assessed to be at the one- and

two-month levels respectively.
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u~SubJect 3. Beth was a four-year-old spastic quadraplegic with a
more-affected left side. According to Callier-Azusa scales, Beth's
postural control and locomotor skills were at the two-month level.
Cognitive and perceptual abilities were assessed to be at the one- and
two-month levels reSpect1ve]y

Subject 4. Keri was a six-year-old with spastic r1ght hem1p]eg1a.
According to Callier-Azusa scales, Keri' s»postural contro] and Tocomotor
skills were at the three-month level. Cognitive and perceptual abilities
were.assessed to be at the two- and three-month levels reSpéctive]y.‘

The following subjects were observed in a second rep]1cat1on study:

Subject 5. Keri part1c1pated in' the first rep]1cat1on study‘;;h
has been described.

- Subject 6. Danny was a four-yeqr-old with Spaétic quadriplegia.
According to Callier-Azusa scales, Danny's postural control and locomotor

skills were at the three-month level. “Cognitive and perceptual abilities

were assessed to be‘atfthe three- and four-month levels respectively.

Subject 7. Ryan was a norma]]y developing infant who was observed
from five to six months of age. At the start of the study, Ryan was not
rolling as a means of mobility, but he began to acquire this skill

during the study. By the end of the observation period, Ryan was pivoting

-in prone and was reluctant to roll out of this position.

The methods used to measure rolling behavior from prone, supine,
and sidelying were identical to those previously described, with one
exception. An additional person was prgﬁent during each session to
encourage the child to roll. This faci1itator was positioned at a point

from which he/she could encourage rolling in the desired direction.
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This position may be in the path of the desired roll (some children tend
to roll toward the facilitator regardless of the placement of other
stimuli), or on the opposite side of the direction of the roll (when
observing children who tend to roll away from the observer). Observers
did not participate in facilitating rolling behavior but observed and
recorded data only. They were positioned at a point from which they
could clearly observe but not interfere with the child's response.

Specifications for Taking Reliability

Reliability measurements for degrees of body rotation, body part
leading the roll, and rolling mobility for each session were calculated
separately, using the following formula:

# of agreements « 100
# of agreements + disagreements ot

An agreement occurred when both observers marked the same initial
(for degregs of trunk rotation), abbreviation (for body part leading the
roll), or ﬁhmber (for rolling mobility) on the data sheet. For each
descriptor, the number of agreements per session was divided by the
number of agreements p]us“disagreements and this quotient was multiplied
by 100 in order to be stated as a reliability percentage. Mistrials and
those trials during which the child made no observable response were not
considered in the calculation of reliability percentages.

The following reliability data are présented in Tables 1 through 5:
separate reliability scores for degrees of trunk rotation, body part
leading the roll, and rolling mobility per session for each child; a
reliability score for each of these déSCriptors across sessions for each
subject; and a reliability score for each dscriptor across sessions and
subjects. In addition, mean reliability scores per trial for each

sessions and across sessions are presented for each subject. Finally, a,
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Table 1
Subject 1 (Laura)

Reliability Percentages for Each Descriptor
And Mean Reliability Percentages Per Trial

— Degrees of Body Part Mean Reliability

Trunk Rotation Leading Roll ) Mobility Per Trial
Séssion 1 100 . 100 100 100
2 100 ‘ 100 - 100 100
= ‘ 3 100 66 6 77
4 20 100 100 72
5 100 100 : 100 100
6 20 100 100 72
7 - 42 42 85 61
8 100 T 100 "100 100
9 71 - 85 100 90
Overall 7 A
Reliability 58 82 ’ 9% 82 Dirg:
Across ' U

Sessions
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Table 2
Subject 2 (Cary)
Reliability Percentages for Each Descriptor
And Mean Reliability Percentages Per Trial
Degrees of Body Part Mean Reliability
Trunk Rotation Leading Roll Mobility Per Trial
a I

Session 1 100 100\_/\ 100 100

2 80 80 [ ‘ 100 86

3 50 100 100 83

4 100 66 100 88

5 40 20 100 53 .

6 83 100 83 88

7 60 100 80 79
Overall
Reliability 74 80 93 82
Across
Sessions
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) Table J )/ |
Subject 3 (Beth) J
Reliability Percentages for Each [ﬁ)escriptor |
And Mean Reliability Percell'ntgﬁe& Per Trial 3
— e — — : —
- Degrees of Body Part : Mean Reliability
S Trunk Rotation Leading Roll Mobility Per Trial ‘
Session l 80 80 80 <79 {
_ 2 100 100 60 100 ‘
& 3 100 100 100 L _ 100
4 60 100 80 IR
5 30 100 100 93
6 80 100 100 - 100
7 100 100 100 100
3 42 “ 100 100 80
9 33 100 83 | 71 ”
Overall ’/
Reliability 71 97 \ 89 89 ™o
ey Across 2i

Sessions




mean reliability score per trial across subjects and sessions is presented.

Reliability Data

Subject 1 (Laura).- Reliability scores for degrees of trunk rotation

ranged from 20 percent to 100;percent per session, with a mean of 58
percent; for the body part leading the roll ranged fﬁom 42 percent to
100 percent per session, with a mean of 82vpercent; and for rolling
mobility ranged from 66 percent to 100 percent per session, with a mean
of 94 percent. The mean reliability score per trial across sessions was
82 percent (see Table 1).

Subject 2 (Cary). Reliability scores for degrees of trunk rotation

ranged from 50 percent to 100 percent per session, with a mean of 74
percent; for the body part leading the roll ranged from 20 percent to
100 percent per session, with a mean of 80 percent; and for rolling
mobility ranged from 30 percent to 100 percent per session, with a mean
of 93 percent. The mean reliability score per trial across sessions was
32 percent (see Table 2).

Subject 3 (Beth). Reliability scores for degrees of trunk rotation

ranged from 33 percent to 100 percent per session, with a mean of 71
percent; for the body part leading the roll ranged from 80 percent to
100 percent per session, with a mean of 97 percent; and for rolling
mobility ranged from 60 percent to 100 percent per session, with a mean
of 89 percent. The mean reliability score per trial across sessions was
89 percent (see Table 3).

Subject 4 (Keri). Reliability scores for degrees of trunk rotation

ranged from 60 percent to 100 percent per session, with a mean of 74
@ercenf; for the body part leading the roll ranged from 33 percent to

100 percent per session, with a mean of 94 percent; and for rolling




mobility’ ranged from 80 percent to 100 percent per session, with a mean
of 93 percent. The meén relijability score per trial across sessions was
37 percent (see Table 4).

Reliability results across subjects. The reliability scores for

degrees of trunk rotation across sessions and subjects was 70 percent,
férathe body ﬁart leading the roll across sessions and subjects was 90
percent, and for rolling mobility across sessions and subjects was 92
percent. The mean reliability score per trial across sessions and
subjects was 84 percent (see Table 5).

Results from the Second Replication Study

Results from the second replication study were obtained over a
one-month period during which weekly obsgkvations of each child were
Ty
scheduled.

Subject 5 {Keri). Reliability scores for degrees of trunk rotation

ranged from 66 percent to 100 percent, with a mean of 80 percent; for
the body part leading the roll across sessions was 100 percent; and for
rolling mobility ranged from 33 percent to 100 percent per session, with
a mean of 92 percent. The mean reliability score per trial across
sessions was 91 percent (see Table 6). B

Subject 6 (Danny). Reliability scores for degrees of trunk rotation

ranged from S0 percent to 83 percent per session, with a mean of 68
percent; for the body part leading the roll across sessions was 100
percent; and for rolling wmobility across sessions was 100 pércent.' The
mean reliability score per trial across sessions was 83 percent (see
Table 7).

Subject 7 (Ryan). Reliability scores for degrees of trunk rotation

ranged from 60 percent to 33 percent per session, with a mean of 76
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Table 4
Subject 4 (KKeri)

Reliability Percentages for Each Descriptor
And Mean Reliability Percentages Per Trial

" Degrees of Body Part Mean Reliability

" Trunk Rotation Leading Roll : Mobility Per Trial
Session 1 . 83 i 100 v 100 95
2 60 60 * " 80 66
© 3, 66 83 100 83
v 62 100 87 83
5 71 100 85 85
6 . 66 160 100 38
7 60 100 100 u 86
g 83 100 100 94
9 100 100 80 83
10 \ 100 100 100 100
» ‘Overall
Reliability 74 94 93 87 ‘
Across |
Sessions 4 _ - ‘
I ; . — E— o e
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Table 5 L
- a“
Overall Reliability Percentages for Each Subject,
Reliability Percentages for Each Descriptor Across Sessions and Subjects,
And Mean Reliability Percentages Per Trial Across Sessions and Subjects
Degrees of Body Part o Mean Reliability
Trunk Rotation Leading Roll Mobility Per Trial
l N ’ | g
Subject 1 58 82 9% 82
2 74 80 93 82
8 3 71 97 89 89
4 74 9% 93 87
Reliability
Across 70 90 92
Sessions and
Subjects
L 2T
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Table 6
Subject 5 (Keri)

Reliability Percentages for Each Descriptor

And Mean Reliability Percentages Per Trial .
Degrees of Body Part X ' : ‘ Mean Reliability
Trunk Rotation Léa{igg Roll Mobility ) Per Trial
Session 1 66- 100 ‘83 83
. 2 100 100 © 100 o " 100
= 3 85 i 100 85 90
4 75 100 100 , 91
Overall o
Reliability 81 - 100 92 91
Across o

Sessions

o
G
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Table 7
Subject 6 (Danny)
Reliability Percehfages for Each Descriptor

And Mean Reliability Percentages Per Trial . i

i
P

]

Degrees of

Body Part , Mean Reliability

- . Trunk Rotation Leading Roll Mobility . . Per Trial -

Session 1 83 100 100 ; 9%

2 75 | 100 . 100 - 91

BTy 3 71 100 100 90
e = B

4 50 100 100 83
Overall N ,
Reliability 69 " 100 100 . 89
Across = -
Sessions - o
— - 2

L 210
. Y



percent; for the body part leading the roll across sessions was 100
percent; and for rolling mobility ranged from 60 percent to 100 percent
per session; with a mean of 92 percent. The mean reliability score per

trial across sessions was 85 percent (see Table 8).

Reliability results across subjects. The reliability scﬁre for
degrees of trunk rotation across sessions and subjects was 7§;percént;
for the body part leading the roll across sessions andwsubjects was 100
percent; and for rolling mobility across sessions and subjects was 95
percent (see Table 9).

Performance Data

Each child's performance is described in the following order:
frequency of trials rolled, degrees of trunk rotation, body part leading
the roll, and rolling mobility across sessions; frequency of each descriptor
per session; frequency of each descriptor during trials initiated from
prone; and ftequency of eachydescriptor during trials initiated from
supine. Performance gesu]ts;for Subjects 5 (Keri), 6 (Danny), and 7
(Ryan) are not reported because the purpose of the second replication
study was solely to improve upon the reliability results of the first
replication study. |

Subject 1 (Laura). Laura was given 93 opbqrtuqffies to roll. She

rolled 36 percent of the time, making 34 measuﬁabie responses. As
indicated in Figure 3, Laura most frequently demonstrated between 11.25°
and 22.5° of trunk rotation, led rolls with her shoulder, and made
one-quarter or one-half of a roll per trial. Figures 4 through 7 illustrate
that these responses were most frequent-during each session,

Laura rolled during 6 percent of prone over righxtgria]s and during
7 percent of prone over left trials, between the third and ninth sessions
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Subject 7 (Ryan) .
Reliability Percentages for Each Descriptor
And Mean Reliability Percentages Per Trial

Degrees of Body Part ~* Mean Reliability

Trunk Rotation Leading Roll | - Mobility | Per Trial
Session 1 83 100 7 83 88
2 83 100 100 94
a 3 60 100 60 73
y 75 100 - - 100 ¥ 87
Overall . jﬁ‘
Reliability 76 100 92 85
Across ‘ '
Sessions
— .‘
'y X ] | 2;}&9
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Table 9
Overall Reliability Percentages for Each Subject,
Reliability Percentages for Each Descriptor Across Subjects and Sessions .
And Mean Reliability Percentages Across Subjects and Sessions
Degrees of Body Part Mean Reliability
. Trunk Rotation Leading Roll ‘ Mobility ” Per Trial
4 - ) 4 o . ] . . -
Subject |1 30 100 ) 9 91
2 68 - 100 100 o 88
T 3 76 100 92 85
(8] . .
A i
Overall BRNESS :
Reliability 75 100 95 88
Across
Sessions

<y
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(see Figures 8 and 22). She rolled during 6 percent of supine over

‘right trials, between the fourth and ninth sessions and during 8 percent

of supinq:pver left trjgls, between the sixth and ninth sessions (see
Figures 9 and 22).

As indicated in Figure 10, Laura demonstrated betweeﬁ 11.25° and
22,5° of trunk rotation during rolls ovér the rfght side from prone with
one exception. During the sixth session;hShe exhibited between 22.5°
and 45° of trunk rotation during r611s ovér the right and left sides
from prone. Figure 12 and 13 indicated thét Laura also demonstrated =

between 11.25° and 22.5° of rotation during 1n1tial rolls in either

direction from supine,

Laura led all but three of her rolls with her shoulder, as seen in
Figures 14 through 17, LFiébres 18 through 22 show an increase over time
in rolling mobility during rolls in both directions from prone and
supine.,

Subject 2 (Cary). Cary r011g8 45 percent of the time, making 34

measurable responses. GAs indicatéd in Figure 23, Cary most frequently

~ demonstrated between 11.25° of trunk rotation, led rolls with her shoulder,

and made one-quarter br one-half of a roll per trial. As 1ndicated in
Figure 24, the degrees of trunk rotation ranged from 0° to 45°. The
shoulder consistentyy Ted the roll during all but the first and ninth
sessions (see Figuﬁé 25). Figuré 26 illustrates that Cary most frequently
made'one~quarter té one-half of a roll during all seven sessions. A
generally 1ncreasing trend in rolling responses over time appears to be
indicated in F1gure 27, | |

Cary rolled during 92 percent of prone over right trials and during

50 percent of prone over left trials, between the first and seventh
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sessions (see Figureg 28 and 42). Cary did not roll at all from supine
over the right side. %She rolled during 28 percent of supine over left
t}iais between the sixth and seventh sessions (see Figures 29 and 38).

The degrees of trunk rotation demonstrated during prone over right
and left trials ranged from 0° to 45° (see Figures 30 and 31). When

. rof11ng over the left gide from supfne, Cary demgnstrated between 0° and

22.S° of trunk rotation (see Figure 33), |

As Figures 34 and 37 illustrate, Cary led rp]ls with her pelvis as
‘often as with her shoulder while rolling from prone over the right side
and supine over the left side. It was only when rolling from prone over
the left side that she led rolls with her shoulder the majority of
times, as seen in Figure 35. Figures 3? through 41 illustrate that Cary
made one-quarter to one-half of a roll during all but two measurable
responses from préne and supine.

Subject 3 (Beth).u Beth ro]ied 52 percent of the time, making 47

measurable fesponses. As indicated in Figure 43, Beth most frequently
demonstrated between 11.25° ;nd 22.5° of trunk rotation and made one-
quarter of one-half of a roll per trial. The body part leading the roll

| was always the shoulder. Figure 44 illustrates the relative stability
in the number of trials during which Beth demonstrated less than 11.25°
or more than 45° of trunk rotation. As indicated in Figure 46, the
frequency of each rolling mobility score per session, as well as the
relative frequencies of each rolling mobility score per session, as well
as the relative frequencies between scores, remained fairly stable

throughout the study. Figure 45, depicting the frequency with which the

shoulder led the roll per session, is identical to the number of trials
rolled per session (see Figure 47). Both indicated a generally increasing

trend over time.
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As 1qdicated in Figures 48 and 62, Beth rolled dﬁring 77 percent of
prone over right t;ials, between tﬁe second and ninth sessions, and
during 22 percent of prone over left frials, between the first and
eighth sessions. She rolled during 94 percent of supine over right
trialé, between the first and ninth sessions, and dur{ng 27‘pércent of
supine over left trials, befween the seventh and ninth sessions (see
Figures 49 and 65). h

Degrees of trunk rotation exﬁibited during rolls from prone over
the right side most frequently ranged between 11.25° and 45° (see Figure
50). Deérees of trunk”rotétioq exhibited during rolls.from prone ovef
the left side ranged from 0° to 45° (see Figure 51). Beth most frequently
demonstrated between 11.25° and 22.5° of trunk rotation when;rolljng
from supine over the right side, although she repeatedly showed between
22.5° and 45° of rotatioh following its emergence during the sixth
sessiong as seen in Figure 527 The degrees of trunk rotation exhibited
durin; rolls from supine overuxhe left Side were higﬁiy variable, ranging
from 0° to 45° (see Figure 53)§w -

The body part 1eadingy}he roll, identical to the number of-trials
rolled per session, is illustrated in Figures 54 through 57. Beth
consistent]yumade one-quarter to onefhalf/of a roll over the right side
from préﬁe until the seventh session when three-quarters of a roll to
one-roll~?§kpgﬂ$es emérged (seé Figure 58). When rolling over the left
side from prone, she always made three-quarters of a roll to one roll
(see Figure 53). Beth made one-quarter to one-half of a roll over the
right side from supine the great majority-of times (see Figure 60).

When rolling over the left side from supine, she always made less than a

quarter of a roll (see Figure 61).
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Subject 4 (Keri). Keri rolled 60 percent of the time, making 58

measurable responses. As indicated in Figure 63, Keri most frequently
demonstrated between 22.5° and 45° of trunk rotation, led rolls with her
shoulder, and made one-quarter to one-ha[f of a roll per trial. Degrees
of trunk rotation demonstrated a fairly high degree of variability

within a range of 0° to 45° (see Figure 64). The body part leading the

- roll was almost always the shoulder. As illustrated in Figure 65, the

pelvis was not observed to lTead any roll after the first session,
Rol1ing mobility scores ranged from less than one-quarter of a roll to
more than one roll (see Figure 66}.

Keri rolled during 20 percent of prone over right trials, between
the fourth and fifth sessions, and during 100 percent of prone over left
trials (see Figures 68 and 82). She rclied”during 7 percent of supine
over right trials, between the second and ﬁﬁnth sessions, and during 100
percent of supine over left trials (see Figures 69 and 82).

When rolling from prone over the right side, Keri demonstrated
between 0° and 22.5° of trunk rotation (see Figure 70). When rolling
from prone over the left side, the degrees of trunk rotation were highly
variable, ranging from 0° to 45° (see Figure 71). Keri most frequently
demonstrated between 11.25° and 22.5° of trunk rotation while rolling
from supine gver the right or left side. In either case, however, this
was highly variable as scores ranged from 0° to 45° (see Figures 7C and
73).

The body part leading thé roll per session from prone and supine is
i1lustrated in Figures 74 through 77. When rolling from prone over the
right side, ¥eri consistently made less than one-guarter of a roll (see

Figure 78). When rolling from prone over the left side, rolling mobility
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scores most often fluctuated between one-quarter to one-half of a roll
and more than one roll (see Figure 79). Ker} most frequently made
three-quarters to one roll from supine over the right side although
scores were highly variable within a range of less than a quarter of a
rol1l to more than one roll (see Figure 80). As seen in Figure 81, she
made one-quarter‘to one-half of a roll during all but one response while
rolling from supine over the left side.

Performance results across subjects. As indicated in Figure 83,

the amount of trunk rotation most frequently exhibited across sessions

and subjects was between 11.25° and 22.5°. Rolls were led by the shoulder
during the great majority of trials, and the most frequent rolling
mobility score was one-quarter to one-half of a roll per trial. The

number of trials rolled across sessions and subjects was equal to 49

percent of total trials administered.

Discussion

Reliability Results

The reliability measuresAfor trunk rotation were low for all éubjects.
The Tower reliability obtained for this measure (70 percent across
sessions and subjects) may have been due to four factors. First, elastic
band #1 was often obscured by the child's arm as he or she rolled. This
was a particular p%ob1em with the handicapped children who, because of
spasticity, ofteﬁ held their arms in flexed, adducted, and internally
rotated positions as they rolled. Second, the rolling response was
often initiated so quickly that it was difficult to make an accurate
measurement., Third, it was often difficult to obtain a reliable measure
when thq‘attention of the observers was divided between facilitation of
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a rolling response and measurement of that same behavior. Fourth, the
lower number of trials administered per session during the replication
study may have contributed to the lower reliability measure.

Despite these problems, reliability measures of 80 percent or more
were obtained during 54 percent of all sessions. This suggests that the
procedures used for measuring trunk rotation can be ;sed reliably.

The procedures used to determine the body part leading the roll and
rolling mobility yielded highly reliable observations across sessions
and subjects. This is probably becauée the choices for these -descriptors
were more distinguishable from each other. For example, it is easier to
distinguish the shoulder leading the roll from the pelvis leading the
roll than it is to distinguish degrees of trunk rotation.

Reliability Results from the Second Replication

While it was still below 80 percent, the reliability measure for r
trunk rotation was 5 percent higher across sessions and subjects than
that obtained during the first replication. It is possible that the
improved measure was due in part to the addition ofaé person to facilitate P
the rolling response, thus allowing the two observers to focus their
complete attention on that response.

Performance Results Across Subjects «

The procedures used during this replication study proved to be
sensitive to changes in the quantity of the rolling response and qu51ity
with respect to degrees of tfuqk‘rotation, body part leading the roll, ¢
and rolling mobility exhibited. In addition, right-left asymmetries,
as well as differences in performance between-trials, initiated from

prone and from supine presented themseives during the use of these ¢

v procedureas,




Recommendations for Future Research

Increased religbility measures obtained during the second replication
stddy suggest the advantage of a person to facilitate the rolling response.
Further research is recommended in order to clearly assess the value of
such a facilitator.

With or without the facilitator, reliable measures of all three
descriptors (degrees of trunk rotation, body part leading the roll, and
rolling mebi]i;y) were thained; Therefore, the procedures outlined in
the first or second replication are recommended in order to establish
norms and clarify developmental trends in r011ing'behavior of handicapped
and nonhandicapped children. It is possible that such data would be of
value in the differential diagnosis 6} various handicapping conditions.

These procedures are also recommended in order to establish relation-
ships between descriptors and the relationship between an individual
descriptor and other areas of q;ve]opment. An example of the former
would be to determine if and howv£2e gquantity of trunk rotation is
related to the quantity of rolling mobility that a child demonstrates.

An example of the latter woujd be to determine if and how the quantity

of trunk rotation is related to the presence or absence of protective
extensian responses in ring sitting. It is possible that these data
w6u1& be valuable in ﬁreatment planning and in the assessment of treatment

techniques used with various handicapping conditions.




