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One of the most frustrating problems 
when working with the severely dis
abled, profoundly retarded young child 
is evoking head lifting in the prone po
sition, a movement pattern essential for 
initiating movement from that position. 
Many techniques are used by physical 
therapists to facilitate head lifting, but 
too often, the child responds only during 
the brief period of handling. The thera
pist's challenge is finding an adequate 
reinforcer to entice the child to lift the 
head outside the therapy session. Behav
ior modification techniques have 
proved helpful in training children to 
perform specific gross motor tasks.1,2 

The focus of behavior modification is to 
change the behavior of the child within 
his natural setting by emphasizing not 
his deficiencies, but the behaviors that 
are suitable to the environment in which 
the child lives.3 The intent of this study 
was to develop a simple, yet effective, 
method to encourage spontaneous head 
lifting in the prone position in a pro
foundly retarded child with spastic ce
rebral palsy. 

Because profoundly retarded children 
have a slow learning rate, they are de
pendent on nonabstract reinforcement 
immediately after they have performed 
the desired behavior. If the retarded in
dividual is exposed to an environment 
in which the contingencies are meaning
ful, the child can be trained to some 
degree.4 The child in this case report was 
enrolled in an infant development pro
gram. Because the therapist and teachers 
could not physically assist the child con
tinually with head lifting, we had to use 
a self-induced intervention to elicit the 
behavior. We devised a simple time-
sampling technique requiring only ob

servational skills to test the efficacy of 
the method. 

SUBJECT DATA 
Preintervention Behavior 

The 2.5-year-old girl was the youngest 
in a Spanish-speaking family of eight. 
She had moderate spasticity of all ex
tremities and trunk. Her spontaneous 
movement was dominated by tonic re
flexes. The Moro reflex was highly ex
aggerated. She exhibited no active right
ing or equilibrium responses and had to 
be totally supported in a sitting position. 
When left unattended in prone, her 
highest level of physical activity was 
fleeting, unsustained head lifting and 
occasional repetitive, scratching behav
iors with her hands. In the supine posi
tion, her arms were usually retracted. 
Although she could get her hands to her 
mouth, she seldom did, nor did she 
reach toward objects or toys held within 
reach. The child often kept her eyes 
closed even when the therapist pre
sented various, bright visual stimuli to 
her or when the other children engaged 
in social activity nearby. Her response 
to physical contact at the center was 
increased irritability unless cradled or 
rocked by her teacher. On develop
mental and psychometric tests, she was 
designated profoundly retarded. She re
ceived one half-hour of neurodevelop-
mentally-based physical therapy five 
days a week. Home carry-over of rec
ommended handling techniques was 
poor. 

PHYSICAL THERAPY PLAN 

Behavior Goals 
I selected sustained head elevation to 

at least 45 degrees in the prone position 
as the target behavior because 1) sus
tained head lifting in the prone position 
establishes the muscular set for head 
control in sitting; 2) head lifting is the 
essential key to initiate rolling and other 

more complex movements against grav
ity; and 3) head lifting in the prone 
position seemed to increase the amount 
of eye opening, which improved the 
chance that she would become inter
ested in the play environment around 
her. No attempt was made to control 
head rotation to either side although she 
tended to lift her head with face rotation 
to the right. 

Selection of Reinforcer 

Because the child's most positive re
sponse (smiling, quieting, or eye open
ing) was to vocal music sung in Spanish 
rather than to physical contact or food, 
I selected music as the positive reinfor
cer on a continuous reinforcement 
schedule. A continuous schedule tends 
to facilitate high rates of positive re
sponse quickly.5 The intervention was 
carried out in the main activity room of 
the development center. 

Method of Reinforcement 

So that reinforcement could be self-
induced immediately on reaching the 
target behavior, I wired a gravity-de
pendent mercury switch into a small 
transistor radio.6 When the switch was 
closed, the radio immediately played. 
When the switch was opened, the radio 
immediately turned off. Music was, 
therefore, contingent on head elevation. 

Subject Position 

I placed the child in a prone position 
on an elevated, wedge-shaped board 
with vertical dowels to maintain her 
arms in a forward position for possible 
weight bearing. The mercury switch was 
attached to a band on the child's head 
so that head lifting to at least 45 degrees 
in the sagittal plane closed the circuit 
and caused the radio to play. A small 
light, not visible to the child, also was 
introduced into the circuit so 45 degrees 
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PRACTICE 

of head lifting would be indicated to the 
investigators when the radio was not in 
use (Fig. 1). 

Procedure 

I used a simple time-sampling system 
to record head-position behavior. Each 
experimental period lasted 15 minutes, 
and each 15-minute period was divided 
into 15-second intervals. At each 15-
second interval, the child's head posi
tion was recorded as either radio-light 
on (head elevated more than 45°) or 
radio-light off (head elevated less than 
45°). I used a baseline reversal (with
drawal-reinstatement) design to dem
onstrate the effectiveness of the reinfor-
cer.6"8 The baseline reversal design was 
repeated three times (ABABAB) over a 
six-day period (Fig. 2). 

During baseline periods, the child's 
head position nonmusic contingent was 
recorded. The light indicated when her 
head was elevated greater than 45 de
grees. During the intervention with mu
sic-contingent periods, head elevation 
above 45 degrees was indicated each 
time the radio played. To verify results, 
I did two 15-minute trials for each of 
the baseline and intervention periods. 
The baseline reversal pattern was dis
continued after the sixth day. One week 
later, I recorded the child's nonmusic-
contingent, head-lifting behavior. 

RESULTS 

From the time-sampling sheet, the 
number of 45-degree head-lifting posi
tions were totaled for the twelve 15-
second intervals in a three-minute pe
riod and plotted in a frequency polygon 
(Fig. 2). The effect of music as a reinfor-
cer of head lifting was quite dramatic. 
Although removal of the music contin
gency did not cause the child's behavior 
to return completely to the baseline 
level, the drop toward the baseline con
dition was clear. The effect of learning 
could be one interpretation for the grad
ual increased noncontingent music re
sponse. Because the experiment was car
ried out in the main playroom with 
other children, the noise, movement, 
and visual stimuli from the other chil
dren probably became a secondary rein-
forcer to head lifting. Observation of the 
child during testing showed that as fre
quency of sustained head-up position 
increased, the amount of time the child 
kept her eyes open also increased as did 
eye tracking and fixation. I did no sys-

Fig. 1. Positioning apparatus with mercury switch attached to head band and connected to 
radio and light. Second and minute interval timer in background. 

tematic study of these increases. In the 
one-week period between the end of the 
study and final observation, the teachers 
continued to use the radio to encourage 
the head-up position. During that time, 
we noted that the child held her head 
up for longer periods of time and rotated 
her head to both sides to follow the 
actions of the other children. 

During the final observation, the 
child's head lifting behavior persisted at 
a higher than baseline level without us
ing radio reinforcement. Therefore, we 
could assume that the social reward of 
visual participation and play had be
come an effective secondary reinforcer 
to head lifting, and radio-contingent re
inforcement was discontinued. Clearly, 
despite the influence of tonic reflexes, 
she had the physical capability to raise 
her head, but had no incentive to do so. 

DISCUSSION 

Several possible problems need to be 
faced when setting up a self-induced 
reinforcement program. The major dif
ficulty with the method is finding the 
appropriate reinforcer for the child. 
Some children have responded better 
when we connected the mercury switch 
to various electrical toys or a television 

(TV) set. The TV set must be adapted 
so that the child is protected from shock 
injury, and the switch system does not 
damage the picture tube. Careful posi
tioning of the switch to elicit the desired 
behavior is essential. Any staff members 
working with the child must clearly un
derstand the purpose of the feedback 
system and how to secure the switch(es) 
correctly. A single mercury switch can 
be used to indicate movement in one 
plane, or several switches can be con
nected to indicate movement in two or 
more planes. For example, the head 
control of the child in this study im
proved to such a degree that we set up a 
program to encourage a stable head po
sition in sitting. Two mercury switches 
were attached to the child's head band 
so that music would play only when her 
head was erect. Some children who are 
more capable of actively participating in 
the treatment need only a reminder that 
their head has moved out of the desired 
position. In such a case, a simple mer
cury switch with a beeper can be used 
to provide immediate feedback.6 

Although the time-sampling tech
nique described in this article indicated 
frequency of head lifting every 15 sec
onds in five 3-minute periods, a more 
accurate measure of sustained head lift-
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Fig. 2. Head elevation to 45 degrees in nonmusic contingent (NMC), music contingent (MC) 
and one-week follow-up session. 

ing could have been made by increasing 
the frequency of observations to every 5 
to 10 seconds. A more sophisticated 
method to monitor sustained head po
sition would have been to introduce a 
timer into the switch-radio system, but 
this would have increased the cost of the 
equipment considerably. 

In this case, by considering not only 
physical and cognitive responses of the 
child, but also her cultural background, 
we found an effective reinforcer—Span
ish music. The equipment was home-
built, cost less than $8, and could be 
adapted easily for use with other chil
dren. Using self-induced, music-contin
gent feedback, we recorded definite im
provement in the child's target behavior; 
equally important, we demonstrated to 
the staff an effective method of reinforc
ing specific movement patterns without 
continual "hands on" intervention. 
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