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ABSTRACT
Time-lapse photography was used to record the gross

play activity 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 and tested concerning the variability and
interrelation of the measures. Analysis of the data suggests that
factors influencing play are so complex that present attempts at
predicting group activity trends may he premature. Further work is
needed it the definition and isolation of stimulus parameters of the
physical environment so that the interpretation of play behavior is
simplified and made more relevant for the individual chili. It is
suggested that individual trends must be investigated before a
complete understanding of group play patterns can be achieved.
(Author/44)
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GROSS ACTIVITY OF CHILDREN AT PLAY1

(Internal Report)
Lance Wuellner

Wuellner, Witt and Korb (1970) assessed the present status of a

semi-automated photographic system for recording movement and equipment
if\

ude patterns of human subjects interacting in the physical environment.
pr\
tr\ However, both movement measures and equipment use measures per se

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

ferential effect on sampling rate. The present paper will consider
1.4.1

the definition and derivation of some of these measures of gross activity,

as well as their variability over tine, and their interrelation.

Six measures of gross nctivity were obtained from data collected

by Wuellner (1969) on preschool children by means of the time-lapse

photographic system, using 10-second intervals. Poor groups of children

were each filmed a total of 10 15-minute sessions in en 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

Movement measures consisted of the following:

41&14
1. Average Distance ?loved

4tli
2. Number of Intervals Moving

01) 3. Velocity

Table 1 summarises the definition and derivation of these equipment

use measures and movement measures.

CI)



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 chow a constant trend over sessions.

3. Equipment use measures will be positively interrelated.

4. Movement 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 differences2 occurred across sessions in three out

of four groups. This led to the rejection of Hypothesis 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 measure, significant differences 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 for each group was obtained

to investigate the interrelation between the six gross activity measures.

The strength and stability of any relationship were considered. A high

or strong correlation, positive or negative, woulA be an indication of

redundancy in the measures, that either one of the two teasures 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 direction, 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

correlations have been circled. Correlations close to significance

have been circled with a dashed line.

Considering equipment use measures, "' tit' Number of Exposures

on Equipment bore no significant relation3hip to Total Number of Visits.

This result was not surprising. Suppose two children each spend 70

exposures on equiphunt. However, one child spends all 70 exposures on

the slue piece of equipment while the other child alternates between

two pieces of equipment at each exposure. Both children would be scored

70 exposures on equipment, but the first child would be scored one

visit while the second child would be scored 70 visits.

Average Visit Length showed a moderate negative correlation with

Total Number of Visits in three out of four groups. In this case Total

Number of Exposures on Equipment is an interacting factor. Ona child

could have 10 visits of one exposure apiece while another chtld could

have 10 visits of 9 exposures 6piete. Total Number of Cxposures on

Equipment would be 10 for the first child and 90 for the second child.

Due to such possible interaction on the part of the equipment use

measures, Hypnthesis 3 haq been rejected.

Considering movement measures, Average Distance Hoed has a strong

stable correlation with Number of Intervals Moving and with Velocity.



It is therefore recommended to delete Average Distance Moved as a

movement measure of gross activity since it seems to pr,duce super-

fluous and oversimplified information. Distance-moved data will thus

be based upon instances of actual movement. While the data 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

correlational trends were indicated, enough to keep from totally

rejecting Hypothesis 5. According to Table 2, as Average Distance

Moved and Number of Intervals Moving increased, Total Number of Exposures

on Equipment and Average Visit Length decreased. In general, it seems

that the more a child moved the less time he spent on equipment, and

vice versa.

However, there seems to be a complex interrelation between the

movement measures and the equipment use measures which could vary con-

siderably from child to child. Figure 1 illustrates such a possibility

in a 14-exposure play session for two children. Child A, a skillful

climber, moves a great deal on each piece of equipment; while Child B,

awkward tnd locking confidence, remains in one spot looking on.

Equipment use measures for each child are identical, uith 14 Total

Number of exposures on Equipment, 3 Total Number of Visits and an Average

Visit Length of 4.67 exposures. However, Child A has moved 130 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 betwten equipment use measures and



movement measures because, as Figure 1 shows, considerable movement

may occur while remaining on a single piece of equipment.

Even if gross activity measures were scored on the basis of a

dichotomy such as high versus low, a highly diversified collection of

scores across subjects could be obtained, making interpretation

exceedingly difficult and time-klonsuming. 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, sued as that currently being done by Gramza

and associates (Gramza & Witt, 1969; Gramza, Witt, Linford & Jeanronaud,

1969; Gramza, 1970), and by Witt (Witt & Gramza, 1969; Witt, 1969),

is needed in the definition and isolation of stimulus parameters of

the physical environment so that the interpretation of play behavior

is simplified and made more relevant for the individual child. It

seems that individual trends must first be investigated before a

complete understanding of group play patterns can be achieved.
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Table 1

Measures of Gross Activity and Their Derivation

. Equipment Use Measures Derivation

1. Total Number of Exposures on

Equipment

2. Total Number of Visits m

Number of Times on Equipment

over Successive Exposures

3. Average Visit Length

1. Frequency Count

Min e; 0; Max 90 per session*

2. Frequency Count

Min 0; Max 90 per session*

3. Number of Exposures on

Equipment (1) Divided by

Number of Visits (2)

Min 0; Max 90 per session*

Movement Measures

4. Average Distance Moved (in

Each Interval)

5. Number of Intervals Moving

Number of Times Position in One

Exposure Differs from Position

in Previous Exposure

6. Velocity Average Distance ;loved

When Moving (Eased on Intervals

in which ovement occurs)

*A 1-minute session photogtaphed
at 10-second intervals.

Derivation

4. a. Total Distance

Iii7772 2:01.-YD2

b. Total Distance Divided by

89 (89 intervals)*

Min . J Max Undetermined*

In Wuellt'r (1969): Min n .Cl

yards; Max 2.99 yards

3. Frequency Count

Min 0; Max 89 per session*

6. Total Distance (4a) Divided by Number

of Intervals Moving (3) Min 0; Max

Undetermined* In WUellner (1969): Hin

1.00 yards; Max 3.74 yards
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PLAYROOM 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

(SOLID LINE) 130 FT TOTAL DIST, MOVE

CHILDB - 2 INTERVALS MOVING

(DASHED LINE) 20FT TOTAL DIST, MOVED

FIGURE 1

14-ErasURE Ducal SHIIING POSSIBLE REIATIOISHIPS

BEIM GROSS ACTIVITY IMES


