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ABSTRACT

Time-lapse photographty was used to record the gross
play acvivity of preschool children, rated according to three
measures of equipment use and three measures of movement. The
definition and derivation of these measures was outlined, and five
hypotheses were presented ard tested concerning the variability and
interrelation of the measures. Analysis of the data suggests that
factors influenciny play are so complex that present attenapts at
predicting aroup activity trends may be premature. Further work is
needed in the definition and isolation 0of stimulus parameters of the
physical environmeat so that the interpretation of play behavior is
siaplifiel and made more relevant for the individual child. Tt is
suggested thet individual trends aust be investigated before a
conplete understanding of greup play patterns can be achieved,
(Author/u4)
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GROSS ACTIVITY OF CHILDREN AT PLAY!
(Internal Report)
Lance Wuellner
Wuellner, Witt and Korb (1970) assessed.the present status of a
gseml-automated photographic system for rccording movement and cquipment
uge patterns of human subjects interacting in the physical environment.
However, both movement mcasures and equipment use measures per se

received only limited definfition and discussion in terms of their dif-

ferential eifect on sampling rate. The present paper will consider
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the definition and dgrivation of some of these measuves of gross activity,
es Well as their variability over tine, and their interrelation.
Six measures of gross rctivity were obtained from data collected
v by Huellrer (1969) on preschool children by means of the time-lapse
photographic system, using 10-second intervals, Four groups of children
were egch filmed a total of 10 15-minute sessions in an indoor play
area.
Equipment use measures consisted of the following:
1. Total Number of Exposures on Equipment
2. Total Number of Visits
3. Average Visit Length
Hovement measures consisted of the following:
1. Average Distance Moved |
2. DMNumber of Intervals iloving
3. Velocity
Table 1 susmarizes the definition and derivation of these equipment
use measures and moveaent neasures.
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The following hypotheses were derived concerning the variability
and interrelation of these measures: |

1. Each measure will show a consistent trend over sessions for

all groups

2. Each measure will show a constant trend over sessions.

3. Equipment use measures will be positively inferrelated.

4. 1Movement measures will be positively interrelated.

5. Equipment use measures and movemen* measures will be negatively

interrelated.

Analyses performed on each measure per group showed that, for each
measure, significant dif€erences? occurred ecross sessions in three out
of four groups. This led to the rejection of Hypothecis 1,

Further analyses were carried out to determine the particular
sessions which produced significant differences. Results indicated no
consistent patterns or trends, leading to the rejection of Hypothesis
2. For any neasure, significant differénces could be caused by only
two sessions, with one very high and one very low value; or by as many
as 15 session pairs, with each pair being significantly different.
Additional inspection of graphs of each measure indicated a wide divergence
of trends across the four groups.

A correlation matrix (Table 2) computed 1for each group was obtained
to inveatigate the iuterrelation between the six gross activity measures.
The strength and stability of any relationship were considered. A high
or stroang correlation, positive or negative, would be an indication of

redundancy in the measures, that either one of the two reasures would




give sufficient information about the other, and that one measure could
therefore be deleted. A stable relationship would provide consistent
results over all groups. In such a case, all correlations would be
significant in one directlon, justifying deletion of one measure as
redundant and indicating that the other measure could perhaps be reliably
used on any similar preschool population. In Table 2 the significant
corrclations have been circled. Correlations close to significance

have been circled with a dashed line.

Considering equipment use measures, ™ té} Number of Exposures
on Equipment bore no significant relationship to Total Number of Visits.
This result was not surprising. Suppose two children each spend 70
exposures on equipnient. However, one child spends all 70 exposures on
the saxe piece of cquipment while the other child alternates between
two pleces of equipment at each exposure. Both children would be scored
70 exposures on equipment, but the first‘child would be scored c¢ne
visit while the second child would be scored 70 visits.

Average Visit Length showed a woderate negativa correlation with
Total Number of Visits in three out of four groups. In this case Total
Number of Exposutes on Lyuipment is an interacting factor. Ona child
could have 10 visits of one exposure apiece while another child could
have 10 visits of 9 exposures epiece. Total Number of Lxposures on
Equipnent would bte 10 for the first child and 90 for the second child.
Due to such possible finteraction on the part of the equipment use
weasures, Hypnthesis 3 has been rejected.

Considering wovement measures, avecage Ofstance Hoved has a strong

stable correlation with Number of Intervals Moving and with Velocity.
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It is therefore recommended to delete Average Distance Moved as a
movement measurc of gross activity since it seems to produce super-
fluous and oversiﬁplified information. Distance-moved data will thus

be based upon instances of actual movement. While the daéa does not
completely support Hypothesis 4, the presence of significant correlations
does not warrant its rejection.

No strong nor stable relationships were found to exist between‘
equipment use measures and movement measures, However, some interesting
correlufional trends were indicated, enough to keep from totally
rejecting Hypothesis 5, According to Table 2, as Average Distanca
Hoved and Number of Intervals Moving increased, Total Number of Exposures
on Equipment and Average \'isit Length decreased. In general, it seems
that the more a child smoved the less time he spent on equipment, and
vice versa.

However, there secems to be a complex interrelation between the
uwovenent weasures and the equipment use measures which could vary con-
siderably from child to child. Figure 1 fllvstrates such a possibility
in a l4-exposure play session for two children. Child A, a skillful
climber, moves a great deal on each piece of equipment; while Child B,

- awkward end loecking confldence, remains in one spot looking on.

Equipment use measures for each child are identical, with 14 Total
Number of Sxposures on Equipment, 3 Total Number of Visits and an Average
Visit Length cf 4.67 exposures. MHowever, Child A has moved 150 feet with
13 intervals moving, and Child B has moved 20 feet with 2 intervals
moving. Thus, no strong nor stable relationships should be ex-

pected between equipment use wmeasures and
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movement measures because, as Figure 1 shows, considerable movement
may occur while remaining on a single piece of eqi:ipment.

Even if gross activity measures were scored on thé basls of a
dichotomy such as high versus low, a highly hiversificd collection of
scores across subjects could be obtained, making interpretation
exceedingly difficult and time-consuming. The results of the present
paper suggest that the factors influencing play are so complex that
attempts at predicting group activity trends at the present time may be
premature. Further work, sucn as that currently being done by Gramza
and assoclates (Gramza & Witt, 1969; Gramza, Witt, Linford & Jeanrenaud,
1969; Gramza, 1970), and by Witt (Witt & Gramza, 1969; Witt, 1969),
is needed in the definition and 1isolation of stimulus parameters of
the physical environment so that the interpretation of play behavior
is simpiiiied and made more relevant for the individual child. It
seems that individual trends must first be investigated before a

conplete understanding of group play patterns can be achieved.
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Footnotes

lrhis Investigation was supp.r» * tn part by .. .csearch grant to the
Motor Performance and Play Research Laboratory via the Adler Zone Center
by the Department of ifental Health of the State of Illinois and by
United States Public Healith Research Grant o, MH-07346 froa the

tational Institute of Mental Haalth,

27 .05 level of significance was used throughout.
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Table 1

Measures of Cross Activity and Their Derivation

Equipment Use lleasures

Derivation

1. Total Number of Exposures on 1. Frequency Count
Equipment Min = 0; Max = 90 per session*

2. Total Number of Visits = 2. Frequency Count
Number of Times on Equipment Min = 0; Max = 90 per sessior*
over Successive Exposures

3. Average Visit Length 3. Number of Exposures on

Equipment (1) Divided by

Number of Visits (2)

Min = 0; Max = 90 per session*
tlovement leasures Derivation

4. Average Distance !Moved (in 4. a. Total Dintance =
Each Interval) \/ JUX1-X4)2 + FT(Y1-Y§)?2

b. Total Distance Divided by
89 (89 intervals)*

in » o Max Undetermined*

In Wuellr~r (1969): Min » ,C1

yards; Max = 2,99 yards

5. Number of Intervals loving = -5. Frequency Count
Number of Times Pusition in One Min = 0; Max = 89 per session*
Exposure Differs from Position ‘
in Previous Exposure ‘

6. Velocity = Average Distance :loved| 6. Total Distance (4a) Divided by Number
When Hoving (Based on Intervals of Intervals Hoving (5) Min = 0; Max
in which wovenent occurs) Undetermined* In Wuellner (1969): Min =

@ 1.00 yards; Max = 3.74 yards

li-ninute session Ynotogtaphed

0-second interva
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PLAYRNOM W/ 3 PLAY AREAS
EACH SEGMENT MovED = 10 FT
BOTH CHILDREN - 14 EXPS. ON EQUIP.
' 3 VISITS
4,67 EXPS. AVERAGE
VISIT LENGTH
10 FT avE. DIST. MOVED
WHEN MOVING
CHILD A - 13 INTERVALS MOVING
(soL1p LItE) 133 FT TOTAL DIST. MOVED
¢l B - 2 INTERVALS MOVING
{(DasiED LINE)  20FT TOTAL DIST. MOVED

Fiewe 1
lM—E(POSJRE‘ DIAGRAY SHOWTIG POSSIBLE RELATIOSHIPS

BETWEE GROSS ACTIVITY : EASURES
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