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Hyperactive children in a high-stimulation environment were significantly Jless
petive and performed an academically relaled task no worse than when placed
in & low-stimulstion environment, The results reject the theory that for hy-
peractive children activity varies directly eod performance inversely with
amount of environmental stimulation, Understimulaticn rather than over-
stimulation apparently precipitates hyperactive hehavior.

Prevailing practice in the treatment of
hyperactive children recommends the reduc-
tion of eovironmental stimolation to in-
crease task performance and decrease activity
(Alabiso, 1972; Cruickshank, Betnzen, Rat-
zenburg, & Tannhauser, 1961; Haring, 1974,
p. 245; Kirk, 1953, 1972, pp. 45-30; Schrager,
1966; Wasserman, Asch, & Snyder, 1972).
The recommendation iz bazed on the assump-
tion that hyperactive and distractible be-
havior are due to an excess of environmental
stimulation. The hyperactive child is assumed
to be oversensitive to sensory input due to
limited filtering capacity. Motor activity is
the result of stimulus “overflow,” that is, the
shunting of stimulus input directly to response
outpuf.

Thit decreased stimulation results in better
performance for hyperactive children, while
widely believed and practiced, has received
little empirical support {Campbell, Douglas,
& Morgenstern, 1971; Carter & Diaz, 1971;
Rost & Charles, 1967; Scott, 1970) even by
its. major proponent (Cruickshank et al,,
1961 ). And although most studies that have
examined the relation belween environmental
stimulation and motor activity have invelved
mentally retarded children, they do not sup-
port the above theory either (Forchand &
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Baumeister, 1970; Gardoer, Cromwell, &
Fuoshee, 1939, Reardon & Bell, 1970; Tizard,
1968). Recently it has been suggested that
hyperactive children suffer from underarousal
rather than overarousal (Rosenthal, 1973;
Satterfield & Dawson, 1971).

In the present study an inverse relation was
found between level of environmental stimula-
tion and activity, an outcome that supports
an underarousal theery of hyperactivity,
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Sixicen children between the apes of 7 and 01 were
sefected from 58 children enrolled in a private schoal
for children with learning disabilities and e¢motional
dizorders on the basts of their high scores {teacher
rated) on the Rating Seales: for Hyperactivity
{Davids, 1971}, Connors’ Teacher Ratng Scales
(Connors, 1964%) have also been uzed to rate hyper-
activity {eg., Cuinn & Rapoport, 1975), and although
Davids scales have fewer beliavioral items, they con-
Lain the same major item clusters as Connors’ scales,
provide more exfensive descriptions of each be-
havioral item than do Connors' seales, and allow for
gix rather than four behavior levels fer each item,
The Davids seales have been found to be relindle and
clinically walid and are sensitive to drug versus
placebo effects (Davids, 1071; Denhoff, Davids, &
Hawkins, 1971). The children selected for the present
study had acores that ranged [rom 26 Lo 36, Accord-
ing to Davids (1971) children are considered hyper-
gctive if they obtained a score of 24 or above:

The children were expozed Lo two conditions of
environmental stimulation while performing  bwo
stcoessive tasks,

Hyperimental Room

The experimental room (1.7 m ¥ 6.0 m) contained
a child’s desk/chair combingtion at one end {about
10 m irom the wall) and a folding sereen at the
other end (about 1.7 m from the wall). Behind the
sereen was an adult's: chair where the experimenter
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sal except when instructions were given Lo the child,
In the low-stimulation condition, the white walls and
gy fipors wera bare and iflumination was provided
by a 75-W lamp io front of the screen and o 25-W
lamp above and bLehind the desk. Continuons white
misking noise was plaved into the room at 43-35
dB (SPL). In the high-stimulation condition, the
walls were decoratéd with 23 brightly colored pic-
tures and pesters and four large lettered signs. A
transpatent Habit Trafl cage (16 tm ¥ 17 em) with
five mice was hung from one wall about 2.0 m in
fromt of the desk. The screen was decorated with
a hrightly colored three-dimensional papier-mache
scene, and a-hrighily colored carpet was on the floor,
Slrings of fuashing eolored Christmias lights were
strung from the screen and across the room. Il-
lumination was provided by a 130-W Jamp above
and behind the desk and a 100-W lamp in front
aof the screen, Popular rock music. (Led Zeppelin's
“House of the Holv™) was plaved inlo the room at
TO-50 dB,

Procedure

Ench child was exposéd to both of the stimula-
tion conditions, such that eight children were ex-
posad to high stimulaton fiest and eight (o low
stimulation first, Expesure to the second condition
followed exposure to the first condition by 48
hours, The children were exposed to cach stimuli=
tion condition for 20 minutes. Duoring the first 10
minutes, ¢ach child was instructed Lo =it at the desk
and  wait there unlil the experimenter returned.
This =itting tazk in which the child 5 asked to
voluntarily inlibit locomotor aciivily is reportedly
difficult for hvperactive children to perform com-
pared with normal childrén (Pope, 19700, Activity
meters (Timex motion recorder No, 32; » modified
self-winding calendar wristwatch) strapped to the
child's  dominant wrist and same-side ankle pro-
vided an objective measure of leg end arm move-
ment, After giving instructions the cxperimenter
nppeared to leave lhe room through a door located
Behind the seréen and then quictly observed the
child from behind the screen, The experimenter
recorded the smount of time the child remained
seated.

After 10 minutes had clapsed, the expérimenter
appeared o reenter the room, checked the reading
of the activity meters; and gave the child materials
and instructions for the sccond task., The second
tiusk, an academically related pecformance task, in-
volved Iocating and eircling the letters of the alphabet
in sequential order from a large array of letters
(Gaake, 1970), The child was instructed Lo go to
the next array and repeat the procedure once he
hod reached the end of the alphabet. The materials
consisted of 20 spch arrays, a number that no child
wis able to complete in 10 minutes. The child was
insttucted to work at the task while the experimenter
worked behind the sereen. To discourage locomotor
activity during the second task, each child was told
the experimenter woold remain in the room. The
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number of appropriate letters eircled was the measure
of performance, As during the first task, wrist and
ankle sctivity were recorded.

ResvnTs ANn INsiUssion

Activity and performance scores for both
the sitting task and the letter-circling task
under conditions of high and low enviren-
mental stimulation are presented in Figure 1,

A repeated measures analysis of variance
was performed on the data to examine treat-
ment effects (high stimulation vs, low stimula-
tion), day effects (first day tested vs. second
day tested), and sequence effects (high stim-
ulation followed by low stimulation vs, low
stimulation followed by high stimulation).
Since overall activity and performance varied
ereatly acrozs children (resulting in a correla-
tion between variances and meanz), logarith-
mic transformations (3 = loge &) were per-
formed on the raw data prior to data analysis.
For the sitting task significant treatment effects
were found for wrist activity and ankle activ-
ity, F(1,14) = 2324, p = 001, and F(1, 14)
= 0.88, p=.007, respectively. Performance
scores, however, did not reflect the differ-
ence in stimulation conditions as did the ac-
tivity scores, perhaps due to the high level of
performance shown by almost all children, F
(1,14} = .17. Only 5 of the 16 children ever
stood during the sitting task.

For the letter-circling task, a significant
treatment effect was found for wrist activity,
Fl, 14) = 8.96, # = 009, but not for either
ankle activity, F{1, 14) = 93, or perform-
ance, F(1, 14) = 43, Overall, the data indi-
cate that relative to-a low-stimulation environ-
ment a high-stimulation environment results
in decreased activity (three of the four mea-
sures) and no tendency toward poorer per-
formance.

For none of the measures was the sequence
effect significant, though for the sitting task,
ankle activity yielded a significant day effect,
F{1,14) = 11.534, p = .004; and both wrist
and task performance measures approached
significance, (1, 14) =3.33, p= 081, and
F(l, 14) = 4.15, p = 061, respectively. The
day effects reflect a tendency for the children
to perform worse (ie,, stand more often and
earlier) and to move wrists and ankles more,




EFFECT OF STIMULATION ON

on the second day than on the first, an out-
come that can be interpreted as the decline in
novelty of the experimental environment pro-
duced by adaptation (Douglas, 1974; Rear-
don & Bell, 1970), The day effect sugzests
that a novel environment per se may reduce
activity much as does high stimulation. That
is, the novelty of initial exposure 1o the room
{or the anxiety associated with the fArst-day
pracedure) produced a decrease in activity
comparable to that of the manipulated stim-
ulation condition, suzeesting that a novel en-
vironment can be high instimulation value,

The fact that manipulated environmental
stimulation had little effect on sitting per-
formance may also beattributed to the novelty
of both environments, Near ceiling level per-
formance of the sitting task in both conditions
sumgests that this task was insufficiently sensi-
tive to the effects of stimulation on hyperac-
tive children because the task was not difficalt
enough. It is possible that differences would
have emerged had subjects been exposed to
the task for a longer time. Pope’s (1970)
finding that hyperactive children perform
worse on a sitting task than normal children
mayv have been due to the fact that the lask
was preceded by four oiber tasks in the same
experimental roon.

Even though statistical comparizon of treat-
ment effects across tasks is questionable, re-
duced -activity with high stimulation during
the letter-circling task appeared to be smaller
than that for the sitting task, perhaps due to
inherent stimulation provided by the letter-
circling task. That is, visual stimulation pro-
vided by the task and motor feedback from
responding may reduce the impact of environ-
mental manipulation. Task-produced stimula-
tion for hoth conditions may also account for
the minimal effect of increased environmental
stimulation on performance, If such reason-
ing iz correct, it may account for the failure
by others (Campbell et al., 1971; Carter &
Diaz, 1971; Rost & Charles, 1967) to find
differences in the performance of academically
related tasks for hyperactive children when
environmental stimulation was manipulated.

The results of the present study indicate the
inappropriateness of treating hyperactive chil-
dren with stimulus-reduced environments and
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Fmwure 1. Wrist activity, ankle netivity, and per-
formance scores {plotted Jogmarithmically) for the
sitting task and letter-ciccling tazk under conditions
of high- (HS) and low-environmental =limufation

(L3},

further question the theoretical model, which
assumes that oversensitivily to sensory input
precipitates hyperactive behavior. The hvper-
active child does not appear to be “driven”
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to activity in high-stimulation environments
containing “tempting” stimuli; rather, the
data suggest that adequate (i.e, high) stim-
ulug input may actually redrce certain hyper-
active behaviors., Activity for the hyperactive
child may function to increase sensory input
missing in the environment, Active behavior
in normal or hyperactive children may be the
visible manifestation of a homeostatic mech-
anism that attempis to maintain an optimal
level of senzory input by supplementing in-
adequate environmental input with response-
produced input. When environmental input is
adequate, the hyperactive behavior iz not
necded to maintain optimal input. Tt is thus
suzpested that hyperactive children suffer not
from oversensitivity to sensory input but from
a kind of sensory blocking or overfiltering,
which necessitates a higher level of stimula-
tion to produce the same efiect as in normal
children.

Support for the theory that hyperactivity is
precipitated by inadequate stimulation also
comes {rom studies which have found that
stimulant drugs (e.z., amphetamines) produce
decreased activity, increased attention, and
better performance in many hyperactive chil-
dren (Freeman, 1966)—effects compatible
with thosze of increased environmental stim-
ulation,

Sensory deprivation studies with normal
adults provide an interesting analogy to ly-
peractive  behavior.  Prolonged perieds of
sensory deprivation result in restlessness, dis-
organization of thought, difficulty in problem
solving, and the seli-reported inability to con-
centrate (Scott, Bexton, Heron, & Doane,
1959 )—hehavioral descriptions typical of
hyperactivity  (Cromwell, Baumeister, &
Hawkins, 1963). The results of sensory de-
privation studies suggest the generality of the
homeostatic miechanism that may maintain
stimulation internally when peripheral stim-
ulation is prevented. When motor activity
(characteristic of hyperactive children) is pre-
vented in sensory deprivation studies, sub-
jects aften report experiencing hallucinations
{ Freedman & Greenblatt, 1960) that might be
interpreted as internally produced stimula-
tion. Similarly, instructing sensory-deprived
subjects to engage in motor activity can
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greatly reduce impairment produced by sen-
sory deprivation (Zobek, 1963 ).

The results of the present study and sup-
porting  evidence suggest that the present
trend in the treatment and education of hy-
peractive children toward eliminating “dis-
tracting” environments may be in error. In-
stead, the results suggest the importance of
maintaining or even increasing environmental
stimulation for hyperactive children.,
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