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This study examined the effects of assistive positioning on social-communicative 
interactions between 10 students, 6 to 12 years of age, with profound multiple 
disabilities, and their classroom staf Interactions were videotaped in the students' 
clas~roo~ns when each student was positioned using a wheelchair, a sidelyer, and 

Physical therapists often recommend and other severe neuromotor impair- 
use of assistive positioning equipment ments.'-5 Wheelchairs, adapted chairs, 
for children who have cerebral palsy standers, sidelyers, and prone posi- 
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a mat on the floor. Data were analyzed by repeated-measures analysis of van: 
ance. Dzin'ng unstructured interactions, adults initiated communication at hgher 
rates when students were positioned in their wheelchairs. During structured inter- 
actions, when students were given standardized opportunities for interaction, 
students functioning at lower levels of communication development were more 
commu?zicative when t h q  were supine on a mat than when in their wheelchairs 
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both adult and student communicative behaviors, which should be considered 
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tioners are some of the devices that 
are commonly used. Bergen et all 
state that there are nine benefits of 
good positioning that utilizes such 
equipment: (1) normalization of neu- 
rological influences on the body, 
(2) prevention of contractures and 
deformities, (3) prevention of pres- 
sure ulcers, (4) improvement of func- 
tional activities, (5) comfort, (6) en- 
hancement of autonomic nervous 
system function, (7) decreased fatigue, 
(8) facilitation of normalized move- 
ment in a developmental sequence, 
and (9) promotion of maximum func- 
tion with minimal pathology. 

Similar benefits of assistive position- 
ing equipment have been described 
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by others, but little research has been 
conducted to support the claims that 
have been made.6 Most of the studies 
that have been reported have exam- 
ined variations in seated positions, 
with dependent variables focusing 
primarily on physical functions, such 
as hand use,' respiratory function,a 
tonic muscle activity (electromyo- 
graphic activity)? and spinal exten- 
sion.1° Although use of several posi- 
tions during the day is recom- 
mended,l.z only a few studies have 
examined the effects of positions 
other than the seated position or  
have compared the effects of different 
positions.ll 

The limited research generally sup- 
ports the observation that assistive 
positioning equipment can lead to 
various musculoskeletal and physio- 
logical responses and can influence 
motor behaviors. There are also indi- 
cations that children's communication 
and their opportunities for social 
interaction can be influenced by assis- 
tive positioning devices."-'3 When 
positioning leads to motor, communi- 
cative, or other behavior that was not 
exhibited until such positioning was 
provided, position can be viewed as a 
control parameter of the behavior in 
dynamic systems terms. 

A dynamic systems perspective is 
being increasingly proposed as a 
foundation for theoretical bases to 
better understand and manage prob- 
lems of motor development and mo- 
tor control.l"l6 With older hierarchi- 
cal models, the brain is seen as the 
controller of behavior. Using a dy- 
namic systems perspective, behaviors 
are seen as the product of self- 
organizing, dynamic interactions of 
environmental and personal factors 
within task-specific contexts.l5 Neither 
personal nor environmental elements 
are seen as preeminent causes of 
behavior, and new behaviors can only 
be understood as the products of 
both kinds of elements.15s17s18 Behav- 
ior and behavioral change result from 
a dynamic interaction of the system 
pans, the task, and the context and 
are not "prewired" in the genes o r  
under the control of the central ner- 
vous system.l9 

Within a dynamic system, a control 
parameter is the component that 
causes the system to shift to a new 
behavior.15JB The control parameter 
can be any endogenous or exogenous 
element, including those as diverse as 
myelinization of the nervous system 
or the type of surface on a floor. Even 
though elements necessary for mani- 
festation of a behavior may be in 
place, the behavior will not be exhib- 
ited until the controlling component 
reaches critical levels. For example, 
Bertenthal et alZO identified infants' 
crawling as a control parameter for 
certain aspects of visual attention and 
forms of communication, the compo- 
nents of which were shown to be in 
place, but not expressed, until crawl- 
ing commenced. Similarly, Thelen 
and Fisher21 found that body fat (caus- 
ing increased leg weight) served as  a 
control parameter of cessation of 
infants' automatic stepping after the 
first few postnatal weeks. 

The potential for external control 
parameters to evoke behavioral 
change has implications for physical 
therapy intervention with children 
who have severe disabilities. Although 
these children's own limitations may 
greatly restrict the pool of potential 
internal control parameters available 
to them, environmental controls need 
bear no such restrictions. 

The purpose of this study was to deter- 
mine whether one external control 
parameter-assistive positioning- 
could serve as a control parameter of 
social-communicative interactions 
between students with profound multi- 
ple disabilities and their classroom 
staff (ie, teachers and their assistants). 
The need to focus on such functional 
outcomes of physical therapy is receiv- 
ing increasing emphasis, as is the need 
to examine the effects of physical ther- 
apy on other than strictly motor behav- 
iors.22j23 This is especially the case 
when working with children in public 
schools, where physical therapy serv- 
ices must support a child's educational 
pr0gram.2~923 

One of the most important functional, 
educational goals for children with 
severe disabilities, a goal that is likely 

to be influenced by their positioning, 
is development of basic social- 
communication skills.2,24 Accomplish- 
ment of this goal not only enables 
children to establish and maintain 
social closeness to others and to con- 
vey wants and needs, but can provide 
them with a means to influence their 
social and physical envir0nments.~~2~ 
This ability to control what happens 
to themselves is often said to be the 
key to prevention or reduction of 
these students' pervasive passivity or  
"learned helplessness," a condition 
that can effectively block intervention 
efforts and that can be extremely 
resistant to change.2 

Research and reported observations 
suggest not only that position could 
serve as a control parameter of chil- 
dren's own communicative behaviors, 
but that it could serve to control oth- 
ers' communicative behaviors di- 
rected toward a child.5 Such opportu- 
nities for interaction are critical for 
the communication development of 
both normally developing infants and 
children with severe communication 
impairments.2z24z25 

This study compared the effects of 
three positions in which children with 
severe neuromotor impairments are 
commonly placed on their communi- 
cative interactions with classroom 
staff. The positions were seated in a 
wheelchair, sidelying, and "freestyle" 
on a mat without assistive equipment. 
The following research questions 
were addressed: 

1. During unstructured classroom 
observations: (1) What is the effect 
of students' position on the rate of 
communicative initiations by both 
students and adults? and (2) What 
is the effect of position on the 
frequency and average duration of 
communication-maintaining behav- 
iors by both adults and students 
and on the proportional duration 
of the session during which such 
behaviors take place? 

2. During a structured opportunity 
for interaction, what is the effect of 
position on the average duration of 
communicative interactions be- 
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tween students and staff, and what 
is the proportional duration of the 
session during which interactions 
take place? 

Subjects 

Ten elementary school students, 6 to 
12 years of age, with profound multi- 
ple disabilities participated in the 
study. All students attended self- 
contained special education class- 
rooms for children with severe or  
profouncl disabilities, within regular 
elementary school buildings. Four of 
the students were in the same class- 
room. The other 6 students were in 
another school district, with 3 stu- 
dents in each of two classrooms in 
the same school. The three class- 
rooms involved in the study were 
selected by administrators of the par- 
ticipating school districts. Informed 
consent was obtained from each stu- 
dent's parent or legal guardian. 

Five criteria were used to select the 
students from the three classrooms: 
(1) classification as profoundly men- 
tally retarded or as multiply handi- 
capped with profound retardation, 
according to state guidelines for clas- 
siFying disabled students; (2) less than 
a 6-month level of gross motor devel- 
opment (unable to sit independently); 
(3) an average score within the 12- to 
21-month level, o r  below, on the 
Modified Interview Form25 of the 
Early Social Communication Scalesz6; 
(4) use of assistive positioning equip- 
ment during the school day; and 
(5) an attendance record that sug- 
gested at least 6 days of school atten- 
dance during a 3-week period. Ten of 
the 21 students in the three class- 
rooms met the selection criteria and 
participated in the study. Their charac- 
teristics are listed in Table 1. 

Variables 

The independent variable was the 
students' pasition (ie, seated in a 
wheelchair, positioned in a sidelyer, or 
positioned on a mat on the floor). I 
had intended to use a stander, rather 
than the mat, for the third position, 
but none of the students were using 
standers at the time of the study and 
all spent a considerable amount of 
time on mats in their classrooms. 

The dependent variables were the 
adults' and students' communicative 
behaviors that initiated and main- 
tained social-communicative interac- 
tions, according to definitions based 
on the Videotaped Interactions Analy- 
 is.^' Initiation of communication 
was operationally defined as an at- 
tempt to start an interaction with a 
person with whom there had been 
none for at least 30 seconds. Mainte- 
nance of communication was de- 
fined as behaviors that served to con- 
tinue an established interaction, with 
less than 2-second interruptions. Adult 
communicative behaviors were pri- 
marily spoken, whereas the children's 
communication was nonsymbolic, 
similar to that of typical infants.Z.24 
Children communicated through such 
means as smiling, frowning, unintelli- 
gible vocalizations, and looking at a 
person. Complete information about 
coding categories and definitions can 
be obtained from the author. 

Equipment 

The wheelchairs were all custom- 
adapted and belonged to the students. 
Tumbleform sidelyers* were used in 
two of the classrooms, and a Rifton 
sidelyert was used in the third class- 
room. When on the mats, students 
were placed as they usually were 
when positioned without assistive 
equipment during their school day. 
Eight of the 10 students were placed 
on their backs with a pillow under 

*Tumble Forms Inc, 60 Page Rd, Clifton, NJ 07012. 

kifton, lRte 213, Rifton, NY 12471. 

fHitachi, 1400 Morse Ave, Elk Grove Village, 1L 60007. 

their heads and a pillow or  bolster 
under their knees. Pillows were not 
used with student 7 because she was 
able to roll from side to side when 
placed on the mat. Student 6 was 
placed prone, the position she used 
in the classroom because of excessive 
extension when she was positioned 
supine. When in the prone position, 
she was able to raise her head and 
support herself on her elbows. 

A Hitachi VM-3100 VHS camcordefi 
with a Hitachi VM-CC20A character 
generator,$ mounted on a tripod, was 
used to record all of the observations. 
The character generator superim- 
posed a continuous digital time image 
on the videotape, which was used 
when coding the observations. 

Procedure 

Students were observed twice in each 
of the three positions, for a total of 
six sessions per child. The order of 
the positions was counterbalanced 
within and across students. The time 
of day each child was observed varied 
by no more than 30 minutes for each 
session. 

Observations took place in the stu- 
dents' own classrooms, while they 
had an opportunity to play indepen- 
dently with a toy. During each ses- 
sion, students and the people interact- 
ing with them were videotaped by the 
investigator. A record was also kept of 
the students' interactions with people 
outside of camera range to assist with 
coding of the videotapes. 

Each session consisted of an initial 
unstructured 5-minute period, during 
which the classroom staff and any 
others (such as therapists) were asked 
to go about their usual activities, in- 
teracting with all of the students as 
they usually would. Because pilot data 
revealed little interaction between 
adults and students during any un- 
structured classroom activities, a find- 
ing that was consistent with other 
in~estigations,~8 a 6-minute "interac- 
tion opportunity routine" was intro- 
duced, following the unstructured 
observation. This structured routine 
was designed to give students an 
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Table 1 . Student Cbaracteristicsa 

Student Age 
No. (ylmo) Sex Diagnoses Developmental Levels Tool 

M Alexander's disease 

Seizure disorder 

Nystagmus, limited 

visual field 

F Cerebral palsy, 

hypotonia 

Seizure disorder 

Scoliosis 

Mild hearing loss 

F Cerebral palsy, 

spastic quadriplegia 

Seizure disorder 

Partial "cortical 

blindness," 

bilateral esotropia 

M Cerebral palsy, 

spastic quadriplegia 

Seizure disorder 

Scoliosis 

F Cerebral palsy, 

spastic quadriplegia 

Seizure disorder 

Hydrocephalus, shunt 

Visual impairment 

Chronic asthma 

F Cerebral palsy, 

mixed athetoid. 

spastic quadriplegia 

Alternating esotropia 

F Cerebral palsy, 

spastic quadriplegia 

Febrile seizures only 

Hearing loss, severe 

to profound 

Gross motor (1 -3 mo) 

Fine motor (2-3 mo) 

Language (8 mo) 

Cognitive (5-8 mo) 

Social (8-9 mo) 

Self-help (5 rno) 

Gross motor (3-4 mo) 

Fine motor (3-4 mo) 

Language (6 mo) 

Cognitive (3-4 mo) 

Social (6-7 mo) 

Self-help (5 mo) 

Gross motor (4-7 mo) 

Fine motor (4-7 mo) 

Language (9 mo) 

Cognitive (6-8 mo) 

Social (8-9 mo) 

Self-help (9-12 mo) 

Gross motor (4-6 mo) 

Fine motor (4-5 mo) 

Language (7-9 mo) 

Cognitive (8-9 mo) 

Social (10 mo) 

Self-help (5 mo) 

Physical (2 mo) 

Communication (4 mo) 

Academic (3 mo) 

Social (8 mo) 

Language 

Receptive (1 mo) 

Expressive (1 mo) 

Physical (6 mo) 

Academic (12 mo) 

Social (6 mo) 

Self-help (6 mo) 

Language 

Receptive (1 8 mo) 

Expressive (4 mo) 

Physical (4 mo) 

Communication (8 mo) 

Academic (9 mo) 

Social (10 rno) 

Self-help (8 mo) 

LAP 

LAP I 

LAP 

DPll 

REEL 

DPll 

(continued) 
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Table 1 . (continued) 

Student Age 
No. (~lmo) Sex Dlagnoses Developmental Levels Tool 

915 F Cerebral palsy, 

hypotonia 

Seizure disorder 

Cerebral palsy, 

spastic quadriplegia 

Seizure disorder 

Severe visual 

impairment 

Cerebral palsy, 

spastic quadriplegia 

Seizure disorder 

Physical (6 mo) DPll 

Communication (4 mo) 

Academic (6 mo) 

Social (4 mo) 

Self-help (4 mo) 

Physical (2 mo) 

Academic (4 mo) 

Social (4 mo) 

Self-help (4 mo) 

Overall language age less than 1 mo 

Physical (2 mo) 

Communication (4 mo) 

Academic (3 mo) 

Social (4 mo) 

Self-help (4 mo) 

DPll 

REEL 

DPll 

- 

"AU studenits were considered to be functioning in the profound range of mental retardation, but IQ scores were not available 

 earnin in^ Accomplishment Profile for Infants (Griffin P, Sanford A. Learning Accomplishmenl Profle for Infants. Chapel Hill, N C :  Chapel Hill Training 
Outreach I'roject; 1975). 

'Developmental Profile I1 (Alpem GD, Boll TJ, Shearer MS. Developmental P G l e  II. Aspen, Colo: Psychological Development Publications; 1980). 

d~eceptive-~xpressive Emergent Language Scale (Bzoch KR, League R. Bwch-League Receptive-Expressive Language Scale for the M e a s u r m t  of Lan- 
guage Skills in Infancy. Tallahassee, Fla. Assorted Publications; 1970). 

attentive, communicative partner and 
opportunities to initiate and maintain 
interactions, with varying levels of 
prompts, as necessary. The routine is 
summarized in Table 2. The same 

Table 2. hteraction Oppot-runity Routine adult (a teacher or classroom assis- 
tant) interacted with each student 

Mlnute Actlvlty 

0 Unstructured interaction 

5 Establish proximity-The adult comes within 1.2 m (4 f t) of the student, but does 
not look at or interact with the student unless the student vocalizes or does 
something else to get the attention of the inattentive adult. Throughout the 
routine, the adult responds to student communication and continues to interact 
with the student as long as the student is engaged in the interaction. 

Look attentively-The adult looks attentively at the student and responds to any 
student initiations that can be seen or heard, such as looking, smiling, or 
vocalizing. 

during the six experimental sessions. 

Adult and student behaviors that initi- 
ated or maintained interactions, dur- 
ing both the unstructured and struc- 
tured observations, were coded from 
the videotapes, according to the real 
time of the superimposed clock. Vid- 
eotapes were coded by the investiga- 
tor, a graduate student, and a third 
adult. 

7 Talk for 20 seconds-The adult prompts and attempts to engage the student by 
talking for 20 seconds. Reliability of Measures 

9 "Do you need help?" question(s)-The adult again prompts and attempts to 
engage the student by asking whether the student needs help. The adult Ten percent (6) of the 60 sessions 
pauses, and, if there is no student response within 10 seconds, the question is were coded by two independent 
repeated. observers to assess interobserver 

11 Parting comment and leaving-The adult gives a parting comment, pauses for reliability. A~~~~~~~~ was calculated 
10 seconds, then walks away. using Cohen's Kappa, a measure of 
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Table 3. Adults' and Students' Initiations of Communication per Minute During 
the Unstructured Observations by Student Groupa and Position 

Posltlon 

Wheelchair Sldelylng Freestyle 

Adult initiations 

Group 1 (n=5) 

Group 2 (n=5) 
- 
X 

SD 

Combined (N= 10) 
- 
X 0.18 

SD 0.21 

Student initiations 

Group 1 (n=5) - 
X 0.18 

SD 0.27 

Group 2 (n=5) 
- 
X 0.51 

SD 0.67 

Combined (N-10) 
- 
X 0.35 

SD 0.51 

"Group 1 students functioned at lower levels of communication development than did group 2 
students. 

proportion of agreement that controls 
for agreement by ~hance .~9 Average 
agreement was .99 for the adults' 
communication (range = .98-.99) and 
.82 for the students' communication 
(range= .63-99). 

Data Analysis 

The Micro-Analytic Data Analysis Pack- 
age3O was used to enter the coded 
data; merge the categories coded for 
each session; produce transcripts of 
the timed sequence of behaviors 
during each session; and provide 
basic calculations of frequency, rate, 
average duration, and proportional 
duration of the observation for each 
coded behavior. Frequencies indi- 
cated the number of times a behavior 
occurred during an observation. Rate 
was expressed as the average number 
of times a behavior occurred per 
minute during an observation. Aver- 

age duration was calculated by adding 
the durations of each episode of com- 
municative behaviors during an ob- 
servation and dividing by the total 
number of episodes. Proportional 
durations were calculated by adding 
the durations of each episode of com- 
munication and dividing by the length 
of the observation. Proportional dura- 
tions were used, rather than total 
durations of communication, because 
the length of the sessions varied by as 
much as 45 seconds. Means of the 
values obtained for the two observa- 
tions of each position, during both 
the unstructured and structured inter- 
actions, were used for data analysis. 

Prior to statistical analyses, raw data 
were plotted to examine any patterns 
revealed by the individual sc0res.3~ 
The plots indicated that five of the 
students exhibited considerably more 
communication and received more 

communication from adults than did 
the other five students. Identification 
of the students in each group sug- 
gested that one group could be func- 
tioning at a higher level of communi- 
cation development than the other 
group, an impression that was con- 
firmed by the students' scores on the 
Social Interaction Scales of the Modi- 
fied Inteniew Form" of the Early 
Social Communication Scales.26 Five 
students (students 1, 2, 5, 8, and 
10, comprising group 1) had average 
age-equivalent scores below 
7 months, and five students (students 
3, 4, 6, 7, and 9, comprising group 
2) had average age-equivalent scores 
of 7 months or above. Observations 
of students' functioning were consis- 
tent with their groupings by the So- 
cial Interaction Scales scores. Because 
an effect of the students' levels of 
communicative functioning was possi- 
ble, a group factor was included in 
the analyses to separately examine 
outcomes for the higher- and lower- 
functioning students. 

Data were analyzed using Statistical 
Analysis System (SAS)32 general linear 
models procedures for repeated- 
measures analysis of variance 
(ANOVA), with Tukey post hoc analy- 
ses of main effects. Nonpararnetric 
procedures were used when data did 
not meet assumptions of the ANOVA 
models. Effect sizes (n were calcu- 
lated according to Cohen,33 using 0' 
as the proportion of total variance 
accounted for by the effe~t .3~ 

Prior to data collection, it was decided 
that effects would be said to be signif- 
icant if the probability of a Type I 
error was .10 or less. This level was 
chosen because few strategies have 
been shown to be effective with chil- 
dren who have profound multiple 
disabilities35 and the risk of a Type I1 
error, which could cause potentially 
useful findings to be discounted, was 
greater than the risk of a Type I error. 
It has been argued that the nature of 
the problem should dictate the opti- 
mal alpha le~e1,3~837 and the nature of 
this study meets many of the criteria 
that Labovitz38 suggests for selecting 
alpha levels greater than .05. These 
criteria include: (1) the gravity of 
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Lower-Functioning Higher-Functioning 
Group Group 

Figure 1. Rate of adults' initiations of communication by student group and position. 

consequt:nces of an error (eg, deci- purpose of developing hypotheses to 
sions about administering a poten- be tested in other investigations. 
tially fatal drug versus decisions about 
interventions with less serious conse- Results 
quences), (2) lack of existing theory 
and empirical evidence to suggest the Unstructured Obsewatlons 
plausibility of results, and (3) the 
need to explore interrelations for the During the 5-minute unstructured 

observations, when adults and stu- 

I Wheelchair Sidelying Freestyle I 

dents were free to interact as they 
chose, little interaction took place, as 
had been anticipated by pilot data and 
reports of other investigations. 

Adult initiations. Adults initiated 
interactions an average of 0.12 times 
per minute, or less than once during 
each 5-minute session (Tab. 3). Even 
though the rates of initiation were 
low, effects were found for position 
(F=3.11; df=2,16; P=.07) and for 
student group (F=4.24; df= 1,8; 
P=.07), with adults initiating more 
interactions with the higher- 
functioning group 2 students. Post hoc 
comparisons of the main effect for 
position showed that adults initiated 
interactions more often when stu- 
dents were in their wheelchairs than 
when they were in the freestyle 
(P<.08) or the sidelying (P<.10) 
position (Fig. 1). Differences were not 
shown between the sidelying and 
freestyle positions. The effect size of 
student position on adult initiations 
was .24, which Cohen33 considers to 
be a small to medium effect size in 
the behavioral sciences. 

Students' initiations. Students 
initiated communication somewhat 
more often than adults, averaging 0.40 
initiations per minute (compared with 
an average of 0.12 initiations per 
minute for the adults) (Tab. 3). The 
Wilcoxon Matched-Pairs, Signed-Ranks 
Test was used for pair-by-pair com- 
parisons of the students' average rates 
of initiations when they were in each 
of the three positions. No effects of 
position were shown. Comparisons of 
wheelchair and sidelyer initiations, 
wheelchair and freestyle initiations, 
and sidelyer and freestyle initiations 
yielded Z values of - .204 (P=.84), 
-.255 (P=.80), and -612 (P=.54), 
respectively. The students' group was 
also not shown to be related to their 
average rate of initiations, with a chi- 
square (I df) value of 0.61 (P=.43), 
as determined by the Kruskal-Wallis 
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test. 

Maintenance of communication. 
Maintenance of communication was 

Figure 2. Average duration of students' communrcation during the structured coded when a communicative behav- 
interaction by student group and position. ior occurred within 30 seconds of the 

communicative partner's communica- 



0.00 
Wheelchair Sidelying Freestyle 

Lower-Functioning Hlgher-Functioning 
Group Group 

Frgure 3. Proportion ofthe session during which students communicated during 
the structured interaction by student group and position. 

tion. Because the rates of initiation df=2,16; P=.83), nor were the aver- 
were so low, there were few opportu- age duration of maintaining behaviors 
nities for maintaining behaviors, by (F=1.73; df=2,16; P=.21) and the 
either children or adults. The fre- proportion of the session in which 
quency of students' communication maintaining behaviors occurred 
that maintained interactions was not (F=1.03; df=2,16; P=.37). Because 
affected by their position (F=0.18; there was only one instance of a com- 

Table 4. Students' Communication During the 6-Minufe Interaction Opportunity 
Routine by Student Groupa and Position 

Wheelchair Sidelying Freestyle 

ADb PDC AD PD AD PD 

Group 1 (n=5) 

x 61.2 0.21 49.2 0.12 201 .O 0.32 

SD 46.2 0.10 47.7 0.08 52.5 0.06 

Group 2 (n=5) - 
X 98.4 0.28 98.3 0.34 51.6 0.27 

SD 83.9 0.09 52.9 0.06 12.3 0.07 

Combined (N= 10) - 
X 79.8 0.25 73.8 0.23 126.3 0.30 

SD 66.8 0.10 54.1 0.13 86.5 0.07 

"Group 1 students Functioned at lower levels of communication development than did group 
2 students. 

"Average duration of communication episodes (in seconds). 

CProponional ducalion of the observation. 

munication maintaining behavior by a 
group 1 student, an effect of student 
group was found for frequency 
(F=8.71; df= 1,8; P=.02),  average 
duration (Kruskal-Wallis test, 
X2[1]=9.29,  P=.002), and proportional 
duration (X2[1 ]  =9.30, P= ,002) of 
communication maintenance during 
the unstructured observations. Adults' 
communication maintaining behaviors 
were too few to include in the statisti- 
cal analyses. 

Observations During the 
Interaction Opportunity Routine 

The average durations of each epi- 
sode of communication and the pro- 
portional duration of the session 
during which students and adults 
interacted during the interaction op- 
portunity routine were compared by 
group and position. As during the 
unstructured component, there were 
differences in the communication of 
group 1 and group 2 students, this 
time in the proportional duration of 
the session during which they inter- 
acted (F=21.32; df= 1,8; P=.002). The 
average durations of their interaction 
episodes were less disparate (F= 1.79; 
df=1,8; P=.22).  

Position was not found to have an 
effect on either the average duration 
(F=2.45; df=2,16; P=.12) or  the pro- 
portional duration (F= 1.42; df= 2,16; 
P=.27) of communication of the stu- 
dents as a total group. A groupx 
position effect was clear for both the 
average duration of the lower- 
functioning students' episodes of 
communication (F=9.20; df=2,16; 
P=.002) and the proportional dura- 
tion of the session during which they 
interacted with the attentive adult 
(F=5.16; df=2,16; P=.02). Post hoc 
comparison of main effects for posi- 
tion showed that the average duration 
of the lower-functioning students' 
interactions was higher (Pc .05)  when 
the students were positioned freestyle 
than when they were positioned in 
either their wheelchairs or the side- 
lyer. Differences were not found be- 
tween wheelchair and sidelyer posi- 
tioning. The effect size of lower- 
functioning students' position on the 
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average duration of their communica- 
tion was large33 Cf= 1.89). 

The proportional durations of the 
students' interactions were also 
higher in the freestyle position than 
in the sidelying and wheelchair posi- 
tions (PC .08), with no differences 
between wheelchair and sidelyer 
positioning. The greater amount of 
communication in the freestyle posi- 
tion was reflected by a large effect 
size of 1.26. The average durations 
and proportional durations of the 
students' interactions by position and 
group are shown in Figures 2 and 3. 
DescripMc statistics are presented in 
Table 4. 

The interactions between these stu- 
dents with profound multiple disabili- 
ties and their classroom staff support 
the proposition that the effects of 
positioning are complex and that 
there is no one best position for all 
students or for all p ~ r p o s e s . ~ ~ ~ ~ "  Even 
among this group of students who 
were considered to have the most 
severe disabilities and who communi- 
cated at a nonsymbolic level, there 
were individual effects of position and 
effects that were related to the stu- 
dents' functional levels within the 
classification of profound disability. In 
spite of the variability, position did 
appear to serve as a control parame- 
ter of two distinct elements of interac- 
tions between the students and class- 
room st&: (1) the spontaneous, 
unstructi~red communicative initia- 
tions of the adults and (2) the interac- 
tions of the lower-functioning stu- 
dents when they were provided a 
responsive, communicative partner. 

The finding that adults initiated com- 
munication at higher rates when stu- 
dents were in their wheelchairs lends 
support to observations that wheel- 
chair positioning provides greater 
opportunities for social interaction 
than other positions.39 This may be 
the case, at least in part, because 
wheelchairs place students nearer the 
usual in.teraction height of ambulatory 
individuals than do positioning de- 
vices placed on the floor.5 Adults may 

also expect students to be more com- 
municative when they are upright 
than when they are in recumbent 
positions. For example, classroom 
personnel made several comments, 
such as, "Uh, oh, she's lying down, 
she'll go to sleep." Such adult expec- 
tations of student receptivity are likely 
to influence their own communicative 
behaviors directed toward the stu- 
dent, as demonstrated by a number of 
studies examining effects of teacher 
expectation on their own classroom 
behaviors.40 

Because there were few adult initia- 
tions overall and because factors 
other than position may have influ- 
enced the initiations that did take 
place, caution must be taken not to 
overextend the results. The findings, 
however, are consistent with reported 
observations and suggest that more 
extensive research concerning the 
effect of students' positioning on adult 
behaviors could have important impli- 
cations for intervention, both in pro- 
viding students with positioning that 
leads to maximal opportunities for 
communication and by increasing the 
awareness of therapists and teachers 
of the need to ensure that students 
have communication opportunities in 
all of the positions in which they may 
be placed. 

Effects of position on students' com- 
munication were not found for either 
group of students during the unstruc- 
tured observations, or for the higher- 
functioning students during the struc- 
tured observations. Variability 
between and within students, and the 
low volume of communication during 
unstructured observations, however, 
could have obscured differences that 
may have been revealed had there 
been more students, or  more homo- 
geneous students, and a greater 
amount of interaction. 

The finding that the lowest- 
functioning students communicated 
more in the freestyle position during 
the structured interactions was not 
expected, because the positioning 
literature generally cites only detri- 
mental o r  nonbeneficial effects of the 
supine position, or  positioning with- 

out assistive equipment.lsZ4 The result, 
however, is consistent with the results 
of a study12 in which communication 
of 3- to 6-month-old infants, as indi- 
cated by duration of their gaze at 
their mothers, was greater when the 
infants were positioned supine, as 
compared with semireclined or up- 
right. Although caution is needed 
when speculating about possible 
application of infant research findings 
to students such as those who partici- 
pated in the study, the similar effect of 
position on their communication 
suggests that the infant research litera- 
ture may provide fruitful directions 
for future research with students who 
have profound disabilities. 

Questions about why the lowest- 
functioning students interacted more 
during freestyle positioning than dur- 
ing wheelchair or sidelying position- 
ing cannot be answered by this study. 
One possible influence on their inter- 
actions that should be investigated 
further is head control, as it affects the 
position of the head and orientation 
of the head and eyes toward the com- 
municative partner. Although all of 
the group 1 students maintained their 
heads in an upright position when 
they were in their wheelchairs, they 
did appear to have more difficulty 
orienting toward the adult than did 
group 2 students. Occasionally, these 
students even appeared to be "stuck" 
to one side, perhaps as an influence 
of the asymmetrical tonic neck reflex 
(ATNR). Considering that primitive 
reflexes (including the ATNR and 
tonic labyrinthine reflex) are report- 
edly stronger in the supine position 
than when in upright adaptive posi- 
tioning devices, the freestyle position 
would be expected to lead to greater 
difficulty controlling the position of 
the head than when seated. This diffi- 
culty would, in turn, create a more 
negative influence on communication, 
which was not the case in this study. 

It is likely that there was no single 
cause for the finding that the lowest- 
functioning students engaged in more 
interactions in the freestyle position 
than in the other two positions. 
Rather, from a dynamic systems point 
of view, the behavioral outcomes 
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were self-organized from an interac- 
tion of the students' characteristics, 
the task at hand, and the various envi- 
ronmental elements. In this case, the 
qualities of the lower-functioning 
students merged with the position, 
the structured social-communicative 
task, and an attentive communication 
partner to produce a greater amount 
of communication when the students 
were in the freestyle position. Under 
these conditions, the freestyle position 
served as a control parameter of the 
students' communication. 

The blend of exogenous and endoge- 
nous factors of the higher-functioning 
students, including their position, did 
not influence the measured communi- 
cative behaviors. This finding is also 
consistent with a dynamic systems 
perspective, because control parame- 
ters change with developmental 
changes and varying system condi- 
tions.18 As such, it is likely that position 
will differentially affect the interactions 
of students who are functioning at 
different developmental levels and 
who are involved in various educa- 
tional tasks. As an example of an effect 
of position on a higher-level commu- 
nication skill, it was found that access 
to communication board locations was 
less effective when students were posi- 
tioned in a sidelyer than when they 
were positioned using a chair, a 
prone-wedge, or a stander.11 

Conclusions and Implications 

The potential of position to serve as a 
control parameter of communication 
by both students and adults was dem- 
onstrated by this study. Implications 
for physical therapists are suggested 
by the findings that position affected 
adults' communicative behaviors and 
that there may be a mismatch be- 
tween the position in which adults 
offer the greatest opportunity for 
interaction and the position in which 
some students are the most communi- 
cative. These findings could be clini- 
cally important if positioning leads to 
even small improvements in the edu- 
cational experiences of children with 
the most severe disabilities, for whom 
few effective intervention strategies 
have been found.35 

Therapists and others involved with 
students who have profound multiple 
disabilities should consider the possi- 
bility that students' opportunities for 
communication may be limited when 
they are placed in freestyle o r  sidely- 
ing positions. When such positions 
are used, it would be well to be alert 
to any social isolation and ensure that 
appropriate opportunities for interac- 
tion are provided. 

The finding that the most profoundly 
disabled students interacted more 
during the structured observations 
when in the freestyle position was 
unexpected. Further investigation is 
needed, but the supine position (with 
appropriate pillows or other sup- 
ports) could be the most effective 
position in which to place students 
with the most severe disabilities when 
attempting to teach fundamental inter- 
action skills. Because prolonged 
placement in the supine position may 
be both physically detrimental and 
socially isolating, it is suggested only 
for active intervention, when engaged 
in social interaction. 

Several avenues for future research 
have been suggested throughout this 
discussion, and, in general, research is 
needed to identify any consistent 
effects of position that are associated 
with various student characteristics, 

provide postural supports that could 
enhance the students' own comrnuni- 
cative behaviors. 

One other potentially important effect 
of a positioning device that was con- 
sidered, but not explored, in this 
study is the mobility offered by a 
wheelchair. During the observations, 
the students' wheelchairs remained in 
one location, but wheelchairs can 
allow mobility to locations at which 
greater opportunities for interaction 
exist and may help to reduce the 
amount of time students are not en- 
gaged in instruction, reported to be 
common in programs for the most 
severely disabled students.42 
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