JOURNAL OF APPLIED BEHAVIOR ANALYSIS 1972, 5.

=7 14

NUMBER 2 (SUMMER 1972)

TRAINING PROFOUNDLY RETARDED CHILDREN TO
STOP CRAWLING!

[. O'BrIEN. N. H. AzRIN, AND C. BUGLE

ANNA STATE HOSPITAL AND SOUTHERN ILLINOIS UNIVERSITY

Many profoundly rerarded children continue o crawl even though thev can walk.
Crawling and walking were viewed as two alternative response modes. both reinforced
by movement. Children choose the one mode that ts casier and taster for them. A
training program was designed o increase the case and speed of walking relative to
that of crawling, and consisted of restraint-for-crawling and priming-of-walking. Wich
the program. four retarded children reduced crawling and began o walk instead. When
training was discontinued. two children with moderate walking impairment continued
to walk rather than crawl. Two children with severe impairment of walking, however,
required the occastonal use of the restraint procedure to mainrain walking. as the
dominant mode of locomotion, The program was easily administered, required licde
time, and was effective for all four children.

The development of crawling as a mode of
locomotion is a normal development with very
young children. Once a child has learned to
walk, the substitution of walking for crawling
occurs so automatically thae it requires litcle or
no active encouragement by parents and reach-
ers. In only one reported case (Harris, John-
ston, Kelley, and Wolf, 1964) was a program
instituted to increase the use of existing walking
skills by a non-retarded child.

Profoundly retarded children of all ages,
however, continue to crawl rather than walk.
No training procedures have been reported for
motivating retarded children who can walk o
abandon crawling as their dominant mode of
locomaotion.

A theoretical analysis of why normal children
begin to walk and stop crawling while pro-
foundly retarded children do not suggests a solu-
tion to the problem. Movement through space
(locomotion) can be considered a class of dif-
ferent response modes. each obraining identical
reinforcement. Walking and crawling are two

'This study was supported by the Hlinois Deparr-
ment of Mental Health and by NIMH Grant
MH17981. Reprints may be obrained from F.
O'Brien, Behavior Research Laborarory, Anna State
Hospital, Anna, linois 62906,
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alternative response modes of this class. During
early development, both normal and rerarded
children, typically, learn to crawl. Normal chil-
dren with the requisite learning capacity, co-
ordination, equilibrium, and muscular develop-
ment also soon learn to walk. With only
minimal practice, walking is performed by them
with ease and with greater speed than crawling.
Such children then choose walking as cheir
dominant mode of locomotion and crawling is
gradually reduced and, ultimately, ceases alto-
gether. Profoundly retarded children, however,
learn more slowly and in addition to their intel-
lectual handicap, are more often than normal
handicapped with other physiological problems
(Bensberg, 1965; Berkson, 1963; Malpass,
1963) including leg deformicies, blindness,
muscular spasticity, imbalance, mortor incoordi-
nation, ef¢. These handicaps make walking ex-
tremely ditficule to learn, and when learned.
difficule to perform. As walking remains more
difticule and slower than crawling. these chil-
dren continue o cheose crawling as cheir domi-
nant mode of locomorion and withour some
intervention rarely even attempe to walk. Under
such circumstances, walking skills are not im-
proved., whereas, continued use of the crawling
skills provides the necessary practioe t0 improve
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that skill. Consequently, crawling gradually be-
comes even more preferred chan walking as the
child’s dominant mode of locomotion.

This analysis suggests that profouncly re-
tarded children would choose to walk racher
than crawl if walking were made casier and
faster for chem than crawling. Two methods to
accomplish this would be: (1) provide practice
of walking to improve its ease and speed. and
(2) intervene to decrease the ease and speed of
crawling. The practice of walking could be ob-
tained by regularly scheduled training periods
(Meyerson, Kerr, and Michael. 1967; Loynd
and Barclay, 1970). inhibition of crawling by a
noxious punisher ¢ Azrin and Holz, 1966), and
the encouragement of walking by an extrinsic
reinforcer (Harris. ¢r al.. 196-). The present
study awempted to use reinforcers, inhibitors,
and practice periods that were natural to che
lecometive process, racher than contrived events,
because the nactural events would be easier and
more likely to be employed. The principle of
response priming (Ayllon and Azrin, 1968;
Azrin and Powell, 1969; O'Brien, Azrin, and
Henson, 1969) was urilized to provide a prac-
tice procedure that consisted of priming walking
by raising the crawling child to a walking pos-
ture. The ease and speed of crawling was re-
duced by physically preventing the crawling
responses from resulting in movement through
space (restraint). The training program, which
included response priming-of-walking and re-
strainc-of-crawling, was applied in a day-care
nursery school. The role of the component-pro-

. cedures was analyzed with one child in a struc-

tured observation setting wherein component
procedures were used alone, in combination,
and in varied sequences.

METHOD
Subjects and Setting

Four children, ages 5 theough 7 yr, were en-
rolled in a day-care nursery school program for
profoundly retarded children. This program
was in session 6 hr daily. tive davs a week. Dur-

ing most of the day, the children had no op-
portunity to crawl (e.g.. seated for verbal train-
ing, meals, imitation training, erc.). When
locomotion during such scheduled activities oc-
curred, the teacher usually provided continued
assistance to insure walking (e.g., the teacher's
raising a child from a seated posture and holding
the child’s hand as they walked). Locomotion
was required, however, as the children moved
berween four different rooms and an outdoor
play area as a scheduled aspect of the program.
Wich a greater student-to-teacher ratio, teachers
were unable to provide continued assistance to
the children during these periods. The frequency
of this required locomotion was about 25 times
per child, daily. Crawling during such required
locomotion periods greatly hindered the normal
operation of the nursery program. Three of the
four children (JL, RK, and JR) were females
and one (CT) was a male. When tesced with
the Stanford Binet for IQ by an independent
agency just before che study, all four were un-
able to achieve any score and were designated
“untestable”. The children were not rtoilet
trained, could not dress themselves, had no other
self-care skills, and spoke not even one word.
All four children were observed to walk oc-
casionally. For JR and CT. walking was per-
formed with moderate coordination and balance.
For RK and JL, however, walking was accom-
plished only with difficulty, awkwardness, and
with frequent falling. For several months, the
teachers had tried a variety of procedures to re-
duce crawling, including response priming of
walking whenever they crawled. No noticeable
improvement resulted from these procedures,
which were administered during the period im-
mediately preceding the study.

Response Recording and Reliability

Crawling was defined as uninterrupred move-
ment across the floor for ar least 3 sec wich the
knees in concact with the floor. Walking was
defined as uninterrupted movement across the
floor for at least 3 sec buc with the soles of the
fect contacting the floor. During the highly
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structured poreion of the study, two independent
observers recorded the child’s locomotion, using

another swirch when the child crawled. Thjs
recording wags performed through two separace
one-way mirrors from TWO separate rooms, The
switches activated timers and counters jp 5 dif-

any recording incidenc were noted. )

Procedure

The structured portion of the study took place
in 2 large room (30 by 20 fr) char contained
two chairs, one in egch of two diagonally op-

adult, whether by walking or crawling, the
adule immediarely said “Good 8irl", touched her
aﬂ‘ecdonarely and placed gne of a varj
favored fooq bits into the child’s mouth, The
food bijgs included M & Ms, swearened dry ce-
real, chocolate stars, candy corn, and animgj
cookies, The adule, then, immediarely moved o
the diagona!ly Opposite corner of the room and
repeated the procedure, aleernating in ¢his man-
ner until the end of he session.

A second adylr provided the training proce-
dures. For standardization, she started each rria}
with the child i, an off-feer posure. The chairs
enabled the child o raise herself a¢ the start of g
trial, should she care 1o do so. Four different
procedures were conducted:

(1) No training. The child was given the
alternating cria| Procedure described above wich
no other interacrion with adules,

(2) Restraim, When the child crawled for 3

movements but not 1o move forward.

(3) Response priming. When the child
crawled for 3 sec, ¢he trainer raised the child
t0 a standing position, allowing her ¢o walk in
the direction she was crawling,

(4) Restraint ang response priming. When
the child crawled for 3 sec, the trainer held the
child by the waist for 5 sec, then placed the
child in a standing position,

Three 10-min sessions were scheduled daily,
each separaced by about 1.5 he. Only one ses.
sion occurred che first day. Each procedural
change was made within a day so ¢ha: the firse
session of a new procedure occurred on the
same day as the [qsc session of the previous
procedure. The procedural sequence was: no
training, festraint-alone, restraine and priming,
no training, Priming alone, no training, restraing
alone,

With the results from the structured study
and consultation with the authors, the teachers
of the nursery program instituted training wich
tescraine and Priming. Remarkable success was
reported after nine days of training; however,
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written records had not been taken. Recording,
as discussed, was initiated on the following day.
In addicion, two saff members were asked to
submit an estimate of the frequency of crawling
on the three days preceding training. During
the remainder of the study, the teachers con-
ducted the normal program: in addition, they
recorded crawling when it occurred and con-
ducted the craining procedures listed below.
Three children served as subjects. one with se-
vere and two with only moderate walking im-
pairment. The teachers did not provide edibles
or any other contrived reinforcers for walking or
crawling. The procedural sequence was: re-
seraine and priming, then, post-training. For one
of the children (JL), restraine alone followed
post-training.

RESULTS

Figure 1 presents the resules of the structured
study with RK, a child with severe impairment
of walking. This child’s crawling is presented as
a percentage of the time she spent in locomo-
tion (ie, Time Crawling/Time Walking +
Crawling X 100). The mean difference per ses-
sion between the two percentage scores for the
rwo observers was only 2.5. Similarly, the re-
liabilicy of the frequency of crawling berween
the two observers was 99.6, per session. Dur-
ing the initial no-training period, the child
crawled more than 8077 of the time she spent in
jocomotion. When restraint alone was intro-
duced, all locomotion was by crawling. Not
shown in the figure is thac the absolure amount
of time the child spent crawling during these
three sessions was less than half of the amount
of time spent crawling during the first chree
no-training sessions. When restraint and priming
was introduced. locomocion by crawling im-
mediately decreased to about 50, and progres-
sively decreased to nearly zcro during these siX
sessions, totalling 60 min. [t was noted during
this period that the child was progressively
becoming more proficient in atraining a walking
posture using the chairs in the corners of the

STRUCTURED SETTING
CHILD. WITH SEVERE WALKING IMPAIRMENT
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Fig. 1. The percentage of time in locomotion a
profoundly retarded child with severe walking im-
pairment spent by crawling. The percentage was cal-
culated by dividing the time the child spent crawling
by the time she spent walking and crawling (ie.,
Crawling/Walking and Crawling) and muleiplying
by 100. Three 10-min sessions were scheduled daily.
Restraine consisted of a teacher’s restraining the child
from crawling for 5 sec each cime the child crawled.
Priming consisted of raising the child to a walking
posture vach time the child crawled. Restraint and
peiming  involved priming walking immediately
after the S-sec restraint,

room. The child also began to offer increasing
assistance during priming in ataining a walking
posture. When training was discontinued (no
training), crawling immediately increased to
about 60¢¢, a level substantially lower than
during the initial no-training sessions. When
priming-alone was introduced, crawling de-
creased to about 257, and continued decreasing
to about 10°;. during the three sessions. The re-
turn to che no-training condition resulted in
about 50°; of the child's locomotion occurring
by crawling. a lower level than during either no-
training period preceding it. When restraint
alone was introduced again, crawling immedi-
ately decreased to about 10%,,. and by the last
of the threc sessions was zero. During this pe-
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riod, it was typical for the child to stand and
walk immediately after restraint was used.

Not shown in this figure is that rhe absolute
duration of time spent crawling decreased from
a mean of 3.9 min during the initial three no-
training sessions to a mean of 0.2 min during
the last three sessions. While crawling decreased
over this period, the absolute duration of time
spent walking increased per session from a mean
of 0.5 min to 2.5 min.

Figure 2 presents the frequency of crawling
in three-day means for JL, a child wich severe
impairment of walking, during the nursery
school program. By the tenth day of training
(no data recorded for the first nine days), che
child was crawling only chree times a day. This
apparently was an impressive reduction as re-
ported by the teachers and as compared to the
estimated frequency before training. which was
35 times crawling per day. While restraint and

NURSERY SCHOOL

CHILD WITH SEVERE WALKING IMPAIRMENT

RESTRAINT POST

AND PRIMING TRAINING RESTRAINT

12+

RETARDATE
J.L.

[
|
|
|
I
i
|
I
I
I
|
I
!
!
|
|
|

CRAWLING (MEAN NUMBER DAILY)
3

{ i | U
g 15 30 45 60 75 90 105
OAYS

Fig. 2. The frequency of crawling Juring a G-hr
per day nursery school program, in three-day means,
for a profoundly retarded child with scvere walking
impairment. No recordings were made during the
fiest nine days of rtraining. Restraine consisted of a
teacher’s restraining the child from crawling for $
sec each time the child crawled. Priming consisted of
raising the child w0 a walking posture cach time the
child crawled. Restraint and priming involved prim-
ing walking immediatcly after the S-sec trestraint.

response priming were in effect, crawling de-
creased to less than once daily. The reduction of
crawling to this low level occurred wichin 20
days and was maintained while restrainc priming
remained in etfect. When restraine priming was
discontinued ( post-training), crawling remained
ac this low level for nine days and on the tenth
day began to increase, still remaining below
the estimated level of 35 responses before train-
ing. When restraint alone was introduced. crawl-
ing immediately decreased to less than once
daily and remained at zero during the final 21
days of the study. During this restraint period.
the child typically raised herself to a walking
posture immediately after restraint.

Figure 3 presents the resules for the two chil-
dren with moderate impairment of walking in
the nursery school program. By the tench day
of training (no data recorded for the first nine
days), CT and JR were crawling only six and
three times respectively. As for the child wich
severe walking impairment, the cteachers re-
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Fig. 3. The frequency of crawling during a 6-hr
per day nursery school program, in three-day means,
for profoundly retarded children with only moderate
impairment of walking. No recoridings were made tor
the first nine days of traming. Restraint conststed of
a teacher's restraining the child from crawiing tor 5
sec each tme the child crawled. Priming consisted
of raising the child to a waiking poswre each ume
the child crawled. Restraine and primung involved
priming walking immediately after the S-sec re-
straine.
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ported this to be an impressive reduction. The
teachers’ estimate of crawling before training
was 35 for CT and 15 for JR. While the re-
straint-priming procedure was n effect. the
frequency of crawling was reduced to zero or
less than once daily for boch children. This low
frequency of crawling was reached in about 15
days for both children and was maintained for
the next 30 days while training remained in
effect. When restraint and priming was discon-
tinued ( post-training ), the frequency of crawl-
ing remained at zero or about vnce daily.

For the children enrolled in the nursery pro-
gram, walking necessarily increased as crawling
decreased, since the frequency of required loco-
motion between rooms of the nursery program
remained constant at about 235 times per day
throughout the study. Since reachers never car-
ried children, a reduction of crawling during
these periods necessarily represents an increase
in some alternative mode of locomortion. For
these children, their only alternative was
walking.

Approximately 1.5 yr later, two of the three
children were still enrolled in the nursery school
program; the rescraint procedure, however, had
been discontinued for at least a year. The chil-
dren were observed to be walking almost ex-
clusively and staff members reported that crawl-
ing rarely occurred. For a three-day observation
period, the mean number of instances of crawl-
ing per day was zero for each child.

DISCUSSION

The training program of rescraine-for-crawl-
ing and priming-of-walking resulted in all four
profoundly retarded children crawling less and
walking more. This improvemenc occurred re-
gardless of the child's degree of walking impair-
ment and in a structured training sitwacion as

well as during an ongoing nursery program.

During the final phases of training, the children
crawled no more than once daily, or less than
109, of the time spent in locomortion. a level
acceptable for children of thar age

The training procedures should be easily ad-
ministered in most settings with retarded chil-
dren. No expenses for new equipment, appa-
ratus, or reinforcers were required, bur rather.
the natural serting wich its intrinsic reinforcers
was used. The amount of saff time devorted
the rraining program was minimal, requiring 5
sec for rescraint. and about 2 sec for priming
cach time a child crawled. Within one week ot
training, no child crawled more than seven
times a day requiring, therefore. less than 1 min
of staff came. After three weeks, only a few
seconds were required because the children
crawled less chan once daily.

Since the training program included two com-
ponent procedures, restraint-for-crawling and
priming-of-walking, a question remains as to
whether either component alone would have
produced the effect. Two lines of evidence re-
late to this question. The first was the use of
rescraint alone with the one child in the seruc-
tured study. The child did decrease crawling;
however, the child also ceased walking. This
was not true of the combined procedure, during
which walking increased as the child reduced
crawling. The second line of evidence is when
priming alone was used for weeks before the
study. During the combined procedure, however,
the children initiaced walking themselves. Be-
fore the combined use of both component pro-
cedures, therefore, neither of the component
procedures alone appeared sufficient. A previous
atempt to train proper self-feeding to a pro-
foundly retarded child similarly demonstrated
that neither facilitation of proper skills nor
the inhibition of improper responses was ini-
tially effective wlone (O'Brien, Bugle, and Azrin,
1972). These resules are also in accord with
laboratory studies demonstrating the increased
effectivencss of combined facilitation and in-
hibition procedures as compared with cither of
the component procedures. alone « Azrin and
Holz, 1966, Catania, 1966: Herman and Azrin,
1964; Holz. Azrin. and Ayllen. 1963).

After restraint and priming were used in

combination, rescraint scemed  effective alone.
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When used after the tombined Procedure, the
child typically initiaced walking, indcpcndcndy.
meediare[y dafter she s restrained for ¢ray.
ing. When restraine ajone was in ctfect, there.
fore, walking was primed, albe by the hilg
herself, Thus, after b, reseraint and Priming
are used in combinaop, festrantalene appers
sufficient.

children. For the ewo children with only mey.
erate impairmen of « alking, crawling remained
at a level normg| fo, children of ¢hy, age. For
the two children wi), Severe impairmene of
walking, a degree of crawling returned ghy, was
unacceptable, eyep though substantia]ly lower
than before training. Thar che improvemene
Was not sufficient for them
greater the degree of walking impairment, the
more time need be devoted to training. Rescrajne

straint was discontinued after a few months, the
were walking. almose exclusively |5
yr after training,
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