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Maccoby and Jacklín (1974) argue that boys are the focus of a more

intense social.ization Èhan girls. Assuming that aetivity leve1 ís a

possible basis for thís sex-typed differential Ereatment, peer influ-

ence on activity leve1 becomes important. In this study 39 preschool

children (aged 2 - 5 years) r^lere exposed to two play conditions, an

alone and a same-sex triad condition. The hypothesis that boys would

be more actíve than girl-s in both conditions r^ras supporÈed by a mech-

anical measure of activity (actometers - modified wrist watches meas-

uring movement rather than time) and by a qualitaÈive narrative.

Both of these measures also supported the second hypothesis Èhat

peer presence would increase activity levels. An expected inter-

action (a larger activity increase for males when peers are present)

was not confirmed. Hígh correlations between teacher ratings of

activity and the actometers attest to the validity of the actometer,

particularly when r¡sed in conjuncÈion ¡¿ith the qualiÈative measures.

Sex differences in acËívity are considered salient enough to have

implications for sex role dÍfferentiation.
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The Effect of the Presence of Same-Sex Peers

on Motor Aetivity in Preschoolers

Theories of social development, partieularly social learning

and psychoanalytic views, have stressed the importance of paren-

ta1 relationships in the socíalization process of the child. How-

ever, Ëhe increasing exposure of young children to large numbers

of same-age peers in the growing number of day-care facilÍties has

drawn attention to the peer group as an important factor in the

socialization process. The role Ëhat peer involvement ptr-ays fo,r

social development, sex role differenËiation, and motor skills has

yet to be thoroughly investigated.

The presence of peers has been shown to exert an influence upon

play behavÍour in young children as early as nineteen months. Ruben-

stein and Howes (C-Lg76) observed toddlers in free play at home and

found that with a peer preserit there was significantly rnore high-

leve1 play with toys, thus, suggesting the í.mportance of the peer as

a social object in the second year of 1ife. Serbin, Connor, Burchar:dt

and Citron (1979) demonstrated that among three and four-year-olds,

the presence of peers, primarily the presence of opposite-sex peers,

reduced the probability that children will play with opposite-sex-

typed toys. Serbín et al. further suggested thaÈ peers funcÈion as a

discriminative stimulus for conformity to sex-typed play PaEters dur-

ing the preschool years, and that peer presence is a sufficient stimu-

lus to discourage participation in activities that are sex-inaPpro-

priate. The presence of peers has also been shown Èo ínfluence



perfonnance on a construction Ëask for same-sex triads (Peters &

Torrance, L973) in that less time ü/as spenÈ on a task under the

tríadic conditíons than v/as spent under the indivídual condition.

Because self-segregation by sex into play groups is a very

robust phenomena among preschoolers, many studies directed at the

influence of the preschoolers' peer group have focused upon Ëhe

effects of the sex of peers on social behaviour (Gottfried & Seay,

L974; ltralverson & hlaldrop, L973; Jacklin & Maccoby, L978; Langlois,

Gottfried & Seay, Ig73>. LangloÍs et al. (Ig73) found that 3-year-

old females and 5-year-olds of both sexes showed higher levels of

socía1 behaviour in same-sex dyads than in opposite-sex dyads, thus

suggesting that children play more freely r^¡ith partners of their own

sex. They attribute this effect to the appearance of appropriate

sex-tyPing.

Reeently, Jacklin and Maccoby (1978) found that both same-and

opposÍte-sex pairs of unacquainted 33-month-olds directed more posi-

tive and negative. social behaviour towards same-sex peers than toward

other-sex peers and concluded that more social ínÈeraction occurs in

same-sex than in other-sex dyads. These results mesh with the fact

that pre-school children sort themselves by sex into play groups and

suggest the existenêe of greater compaÈibility in same-sex pairs.

In order to fu11y understand the influence same- and opposite-

sex peers may have on socialization, the etiology of sex differences

must be considered. One major explanation of sex differences has

i:,;::i
Ì'. -,,;'

j'-: i ,,:

:.:!t'-1

:.
::: :
l::::

¡.:,r.i1-:l
;' ;:'::.



been a dÍfferentÍal socialization hypothesis (Maccoby & Jacklin,

L974) which holds that differences in socializarion for males and

females result from differing patterns of reward and punishment.

Frisch (L977) offers support for this hypothesis ín a srudy show-

ing that adults encouraged more activity in play with l4-month-

old infants designaÈed as males (regardless of actual sex) and

encouraged more nurturant play w.ith infants designated as f emal_e.

Gender-labelling itself may be a sufficÍent basis for differen-

tíal responding by adults.

Characteristics such as activity level and nurturance come Èo

be associated with gender membership particularly r,¡hen considering

Èhe view that the child is an active agent in his or her socializa-

tion (8e11, 1968). This view suggests that differential social-iza-

tion is facilitated by subtle caregíver and/or peer reactions to

cues emitted by the child. For example, longitudinal data from the

Berkley Growth Study (Schaefer & Bayley, 1963) showed that calm chil-

dren were evaluated positively by mothers during the first three

years while rapid and active chíldren r^rere perceived as a burden.

Since the young childrs behavíour centers primarily around play

behaviourr ary basis for differential responding to sex-related cues

should be present in chiLdrents play behavÍour.

One aspect of play for r¿hích sex differences have been generally

found, and r+hich may elicit differential responding, is motor

activity level. Maccob_y and Jacklin (1974) minimize the role that



differíng activity levels may have on differential responding by

peers and adults. They conclude from a revier¡ of sÈudies on activ-

ity level that sex differences in activiÈy are not conclusive and

.. l.

are generally situationally specific. However, since most studj.es

cited by Maccoby and Jacklin Índicate sex dÍfferences in activity

level for preschoolers and since Block (1976) provided nine addití- 
:,,,,,

tional studies showing sex differences in acEivity level, it is 
,.,'.',.
..'

reasonable Ëo conclude that preschoolers do differ in activity level 
l.,f'..

and that males are more acti.ve than females in vigorous p1ay. This

latter point is very pertinent to the socialization process as

highly active children are much more likely to gain attention, be ít i

Ipositíve or negative, from adults and peers and be the focus of a l

l

more intense socialization process. 
i

Mostpreschoo1caregiverswou1dagreethatchi1drenare.most
i

likely to be stimulated to higher motoric activity when in the pre- |

,

sence of other children than r^rhen alone. The compounding or addi-

tive effect on activity 1evel r¿hen children congregate in groups has 
,,,.,,,

been repeatedly pointed out by preschool caregivers and others stag- '.':
..;..: :

ing birthday partÍes for four-year-o1ds. Additional anecdotal ,,','

reports by preschooler caregivers concerning activity levgls suggest

that groups of boys differ markedly from groups of girls in free-

play sítuations. The play of boys is frequently described as "ener- f,l"j,,;
i. i.:'i

geticrl,ttrourd¡/t'and even ttwildtt, while Èhese terms are seldom used

to describe the free play of a group of girls. lrlhether these obser-

vations are objectively Ërue, or merely the result of sex-typed



erceptions on the part of caregivers, musÈ be determined in order

to understand the role peers'actívity may have in socialization.

If the presence of peers influences individual activity levels,

and if higher activity levels increase adult attentional responding,

the role of peers becomes extremely important in the differential

socialization process, especially in light of a preschooler's

preference for same-sex playmates. However, the contribution same-

and opposite-sex peers have made towards sex differences in activity

Ievel has yet Ëo be delineated. For example, Goggin (1975) reports

findings that boys have higher activity levels than girls and makes

a case for a sex-linked pattern of behaviour. However, he does noÈ

outline whether these observations were obtained while same- or

opposite-sex peers rderé or were RoÈ present. Since it is probable

that the presence of peers influences social behaviour, socíal Play,

and activity levels, failure to account for situational effects can

di-stort f indings.

There is some data bearing on the issue of peer influence offered

by Halverson and I,faldrop (L973) who report findings on preliminary

data from Pederson and Bell (1970): when playing alone children

between 30 and 36 months of age in free-play sessions showed no sex

differences in activity levels as measured by mechanical recorders.

Lrlhen playing in a group, girls did not increase in activity level

buÈ boys did. I^Ihile this suggested that boys' activity 1eve1 was

more affected by playing with peers, the exact combÍnation of the

'" ' \
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play groups l\ras not recorded (Halverson and trIaldrop did state that

most play groups r4rere sex-segregated).

Melson (I977) adds support to Halverson's and l^Ialdrop's pre-

liminary findings in that four-year old boys exhibited signifi-

cantly more changes in gross motor behaviour in play with other

boys than in play with girls, Èeachers, or alone, for three cate-

gories of movement (sitting, standing and lying). However, this

study is somewhat limited in its measure of acÈívity level as the

categories of movement observed indicate nothing about tempo, in-

tensity or frequency of movement. Th.ese findíngs concur with

animal studies (Owens, L975) which índicate that male baboons tend

to play in same-sex groups and exhibÍt higher amounts of social

p1ay, especía1ly agressive and highLy actíve "rough and tumble"

play -

A plausible hypothesis to expfain these findings has been advan-

ced by Maccoby and Jacklin (1974), who speculate that same-sex peer

play is more likely to sEímulaÈe boys than girls to high motoric

levels of activity. Such an explanaÈion may account for situaËion

specificity of sex differences in activity. The increased level of

acËivity in males r¿hen in the presence of male peers also suggests

the possibility of a "contagion effect", at least for males. If

this is the case, peers may play an ímportant role in creating sex

differences in behaviour and, consequently, differential socializa*

tion responses of caregivers. I^faldrop and Halverson (1975) used a



similar line of reasoning to explaÍn sex differences in child play

groups. They stated that "... actíve, noisy, peer-oriented boys

may frequently be told to go ouÈside and play and Èhere they would

be attracted to other active, noisy boys who have also been told

to go out.side and p1ay". Girls, on the other hand, being less

motorically actíve and less 1íkely to express their peer orienta-

tion in active group play, would be more likely to interact in

intirnate one-to-one get-togethers. Therefore, caregivers would

líkely permit these less rowdy and quíeter gi.rls to play indoors

wíth anoÈher qui.et friend, and would likely provide less attention

as long as the girls played quietly. This illustration by l,Ialdrop

and Halverson provides an example of hor¿ the interacËion of acEivity

level and peer presencè may influence both peer behaviour and care-

giver responding.

In order to provide a more definitive víew of the influence

peers may have on activity 1evel, the current resear:ch r¿as under-

taken to test the following hypotheses: (a) the presence of peers 
i

r¿il1 increase motor act.ivity 1eve1s in preschool chitrdren of both

sexes, (b) preschool males will shor¿ sígnificantly higher levels of

motor activiÈy than females and (c) males will have proportionately
greater increase in activity when in the presence of peers.

Method

Participants. Thirty-nine children (ranging in age f.rom 26 - 67



months vüith a mean age of. 45 months) attending the Health Sciences

Day Nursery in Winnipeg, Manitoba, served as subjects. T\^renty-four

were males, ranging in age from 26 - 67 months with a mean age of 45

months, and fifteen were females, ranging in age from 35 - 56 monËhs

wíth a mean age of 45 months. Permission from parents was provided

for all children partÍcipating. Each child r,¡as observed under two

conditions, alone and in a same-sex triad, and the order ot these

conditions counter-balanced so as to control for fatigue and fanil-

íarity effects. SubjecÈs r¡ithÍn each of three age ranges (24 - 36,

37 - 48, and 49 - 6B months) and sex were randomly assigned to

triads. Triadic groupings of approximaËe1y the same age have been

chosen rather than dyads. Weick and Penner (1966) poÍnt out that

dyads are characEerized by greater intimacy, more reciprocity,

greater avoidance of controversy, and more pressure to agree while

behaviour in triads is more generalizable to Large groups sÍnce

there is a possÍbility that leaders will emerge, coalitions will

form, and disagreemenE will occur. Th.us, triadic conditions more

closely resemble social situations conrnonly encountered on play-

grounds and in classrooms.

Setting. A mobile trailer contaíning a play area (2.3 x 4.0

meters) separated from an observation area by a one-way mirror was

used. The carpeeed play area contained several multipurpose, sex-

neutral toys, chosen to control for possible activity levels asso-

ciated wÍth sex-typed toys. Furniture and toys in the playroom



inctruded: a small table r¡íth three chairs, crayons and paper on

the table, balloons (3), sections of plastic pipe (3), a set of

alphabet blocks, Nerf balls (3), Fisher-Price school house con-

tainíng several small figures and furniture, cardboard tubes (3),

three large foam cubes (300 x 600 x 600 cm. ) , small foam sheets

(3) and a notice board vísible from Èhe observation room.

Instruments. In order to provide objective and quantitative

measures of the multi-dímensional construcÈ, activity level, a

kínetometer approach is suggested by Cromwe1l, Beaumesiter and

Har^¡kíns (1963). A common instrument used in this approach is Èhe

actometer (Buss & Plomin, 1-974) which is a self-winding calendar

wrist watch adapted to measure movement, rather than Ëime, and

worn on dominant wrist or ankle. The actometer provides a meas-

ure free from subjective errors (e.g., stereotypic responding by

observers) and distorËions that may accompany observer ratings

especially when determining sex differences. The actometers are

sensitive to both rapid and violent movemenÈs (Buss & Plomin, Lg74).

InËer-instrument error was estimated and scores weighted accord-

ingly by a constant for each actomeËer. These constants r¿ere deter-

mined by fastening all actometers (after they were well used) to a

door and swinging it 6000 Ëimes. The slowest actometer was then

used as â standard and each of the other actometerst scores were

expressed as a multiple of the standard's score. The range of con-

stanËs for the six actometers was from 1.11 to 1.28.

Schulman and Reisman (1959) shor¿ed a one to three week tesÈ -

l:.::;.: ,



retest reliabílity of .67 f.or actometers v¿hi1e Halverson and Wa1-

drop found significant correlations of .72 for males and .64 f.or

females between actometers and teachersr raÈings on a ttvigor in

play" factor. Recently, Stevens, Kupst, Suran and Schulman (1978)

found actometer measures correlated significantly with mothers'

ratings of overall activity (r = C.65). Block (1976) suggests

ÈhaË actometer data when combÍned r¿ith observational daÈa can be

a valid reflection of activity.

In conjunction wÍth the actomeËer scores, behavioural observa-

tions of activity rdere made. To meet this end, a nine-category

observer instrument of motoric activity named Motor Intensity and

Change Scale (MICS) (see Appendix A) was adapÈed from Downs and

FÍ.tzpatríck (1976) who argued for the inportance of a change in

body position and intensity or tempo of movement as valid and

reliable measures of motor activity. Their instrument, the Motor

Activity Rating Scale (MARS), has been shown to correlate highly

wirh actometers (r = .94 for all intensity ratings, .72 fot upper

extremities and .68 for all intensity ratings, .72 fot upPer exÈrem-

ities and .68 for lower extremities) and to have inter-rater reli-

ability coefficients of .95 for the frequency of changes ín body

position, .63 for the frequency of changes in body movements, and

.77 for the frequency of changes in intensity of body movements.

The MtrCS is a simpler version of the l'lARS.

To facilitate accurate behavioural observations, a portable

10
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solid-state recording device, Micro-Processor Operated Recording

Equipment (MORE) , r^/as used to record the nine dif ferenl behaviour-

al events of the MICS. The MORE is capable of sroring 8,000 char-

acters of data and automatically records the elapsed time between

events. Thus, the duration of each event could be recorded

efficiently, allowing the observer to concentrate on Ëhe observa-

tion of motor aetivity. Activity level could be summarized as the

pattern of behavíours across the nine categories. The total time

spent by each child ín each conditÍon Ìras partÍ.Ëioned into the pro-

portion of time spent in each of the níne categories. These propor-

tions of total duration became the basis for a multivariate analy-

sis.

Procedures. To familiaríze them with the sett.ing, all children

were gíven prior exposure tô the playroom inside the trailer for

Ëhree minutes, both alone and in groups, before actual testing.

During the orientation session in Ëhe Erailer, the children had the

opportuníty to play with several high-interest toys so that visÍtíng

the trailer would be consídered a positive experience. Toys in the

orientation session íncluded: â drum, a doll, a truck and a puzzle,

all of which were popular toys among all age groups. The children

were asked to wear wrist and anklè bands containing actometers

(mechanical reeorders of activity, Timex Motion Recorders //108) when

entering the trailer in order Èo prepare them for wearing actometers

during testing. Only children who consented to qome to the Èrailer

11



I2

and r"rere able to adjust Eo being alone for three minutes while the

experimenter r,ras absenË r^¡ere íneluded in the study. Î¿o children

refused to come to Èhe trailer, while two others showed signs of

dístress ¡¿hen alone. These children were excluded as subjects.

l.Iith the total sample so determined, children were then randomly

assigned to same-sex triads within each age grouping. Because

classrooms within the nursery are organized by age groupings and

because the population of the nursery is quite stable, the children

were quite well known to each other. Thus, each triad was quiEe

likely to contain at least one close friend.

Subjects were also assigned either to the Alone First or the

Triad FirsÈ conditions. fn order to meet a concern that the nine-

minute play session may be more difficulÈ for the child to endure

r¿hile alone (which could lead to refusals to participate during the

Triad condition), fewer children r¡ere assígned to the Alone First

conditíon than to the Triad Fírst conditíon (24 in the Triad First

vs. 13 in the Alone First) .

During daily nursery acÈivÍties, preselected children were

approached by the Experímenter (who was knonn Èo all children) and

asked if they wanted to come to the traíler and play. If the child

refused, he/she was told they could have their turn another day and

another child uras chosen. Alternatives rarely had to be found as

most children eagerly agreed to csme to the Èrailer, particularly

for the triad conditíon. None of the children refused to come for

the triad condition even during other attractive day-care activities.
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Children often asked whether others could come with them, and two

younger children refused to come unless Èheir friends could come

with them.

Children were Eaken to the trailer which was situated on the

playground behind the centre. Upon entering the trailer playroom,

the chíldren lrere asked to be seated r.¡hile they removed their out-

door clothing. Each child's ID number was written on a notice

board so the observer behínd Èhe one-way mirror could then identify

children and condition.

ActomeËers r¡/ere placed on the subject's dominant wrist and on

the opposíÈe ankle. Dominance r¡ras determined by asking the child

to caÈch an article of clothing while beíng dressed to go outdoors

to the trailer. l{hen dominance was unclear, the actometers were

placed on the right wrist and left ankle. Older chíldren were

asked which hand they r^rrote with when dominance was unclear.

The actometer face r^ras covered by a coloured efasËic r¿atch band

and the sËart times (in days, hours and minutes) of Ëhe actometers

were recorded by the Observer prior to each session. The children

were reminded not to touch the actomeËers (a11 children wore the

actometers in the orientation sessj.on).

All children received the following instructions: "I am goíng

into the next room to do some work. I will come and call you when

your play time is over. You may play with any of the toys in this

room. tt

l:i1.1:rii
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tlhen the Experimenter (E) entered the observation room, an obser-

ver began recording activiLy behaviour using the portable electronic

data collection devíce (MORE) and the MICS (see Appendix A). During

the triad condition, a given subject (each subject wore a different

coloured r¿rist band) was observed for one minute every third mínute

(by order of Red, I{hite, and Blue wrist bands) during the nine-minute

play session. Observations r{ere maÈched across conditions: íf. a

child was observed in the first, fourth, and seventh minutes in one

condition, the same periods r¡rere observed in the other conditions.

Timing and order of observations r^rere pre-recorded on tape, enabling

the Observer to record precise intervals while wearing earphones.

Subjects in the alone conditíon were observed continuously during

the nine-mÍnute session, however, equivalent observaÈions (every

3rd mínute) were used for comparíson purposes in the analysis.

Coincidíng wíÈh these observations, E began a narrative record

to provide qualitati-ve descríptíons characterízíng use of materials

and type of play actívity. For example, the narrative of a 3O-second

period in the triad condition rnight read: "R (Red) throwing NE

(Nerf ball to I^I (I,fhite), E (B1ue) sitting on floor stacking BL

(blocks)" or "R (Red) I,ü (!ühite) B (Blue) standing at T (Eable) drar^r-

ing with CR (crayons)". ïhis narrative provided the data base for a

content analysis which summed Èhe activiÈy verbs and objects used for

each sex.

I^ltren the observation period sras over, E re-entered the playroom,
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removed the actometers, helped the children on wiÈh their coats,

and escorted them back to class. The next subjects were then

recruíted. During this absence, the Observer would re-organi.ze

the playroom and record the advancement of the actometers and

reset them. AcËometer scores were determined by converting the

Èota1 advancement of the actometer hands to minutes (e.g., 1 day

13 hours 30 minutes = 2250 minutes). This score was then adjus-

ted by multiplying indivídual actometer scores by the adjusting

cons ÈanË .

Observations r,rere done over a three-lreek period in November,

L979, during regular nursery hours. T\vo fernale graduate students

served as observers. Both observers hrere very familiar with the

codíng system (MICS) and had had a great deal of experience ín its

use prior to the actual observation sessions. During the first and

last triads of each sêx, both observers observed simultaneously

using identical equÍpment. Inter-observer agreement was determined

using Cohen's kappa (tlo1lenbeck, 1978), whieh is the proportion of

agreemeRt after chance agreement ís removed fron consideration,

ReliabilÍty for the first set of observations (kappa = 0.638, per-

cent agreement = 0.738) üras someúrhat lower than the reliability for

the final set of observations (kappa = 0.786, percent agreement =

0.855), indicating some positÍve inÈer-observer drift. Data col-

lected from the observers v¡as transferred to a computer for edit-

irg, summarization, and analysis. Additionally, after all data was

collected, nursery teachers were asked to rank the children in their

1_:.:::,.r'i.
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care from mosg to least ac¡íve. Each of the twelve (11 female, I

maLe) teachers (four per classroom) were independently instructed

to rearrange childrenrs names on cards in order of the least

acËive Ëo the most active child. These rankings erere then used to

decermine consistency between raters ín each of the three rooms and

correlatíons with actometer and I4ICS scores.

Results

lrrrist and ankle acüometer scores comprised one seÈ of dependent

measures. The second set of dependent measures was the Motor

InÈensity and Change Scale (MICS). These MICS category scores e¡ere

converted to propot:tions of the total duraËion of the session and

the caËegories' scores are present.ed as Percentages throughout the

analysis. DistribuÈions of these category variables revealed that

rhey did not generally approximate a normal distribution. Thís

appeared to result from some categories being under-represented

(e.g,, category 3, High ActÍve Prone) in our behaviour sample of

nine minutes. Since categories I (Low Active Prone), 2 (Mediurn

AcÈive Prone) and 3 (High ActÍve Prone) occurred infrequently,

these r"rere combined into one category, Prone. Category 5 (Medium

AcËive Sit) was combined with category 6 (Iligh Active Sit) to form

one variable (Active Sit) because category 6 was coded infrequently'

skewness for Èhe recoded categories is listed in Appendix B.

Three-way multivariate analyses of variance, Sex (Male, Female)

by order (Alone Firsr, Triad First) by condition (Alone, TrÍ-ad),

.;i::¡¡r
l.::::'j:-ìral

..r,.:ii\:)l

1..1:i,i!::l
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!:':ir:: ,.r

r.7ere calculaÈed separately for the MICS and the actometer scores.

Sex and Order, Ëhe between subjects factors, r^rere based on each

subjectts overall average across conditíons. Repeated measures

within the data (the Condítion facEor) were accounted for by a

design on the dependent variables (Fínn & Mattsson, 1978). The

desígn rras a set of contrasts beÈ¡veen the Alone and Triad Condi-

tions. These contrasts or differences across conditions (the

repeaÈed measure) were used to determine condition effects.

Results of the MANOVA for the MICS categories are presented

in Table 1. The Condition effect approached signifÍcance, F (6,28)

2.34, p <.059, and the univariate Èests indicate that the most

signíficant dífference beü¡een conditions occurred for Active

Sít, F (1,33) = 8.69 p <.006, and the Run category, F (1,33) =

8.74, g <.006. This effect reflects the fact that å great"r per-

cent.age of the session !üas spent by the subjects in eategories

Stand, I^Ialk, and Run when in the Triad condiÈion than in the Alone

condition, as shown in Figure 1.

The only other effect Èo approach significance r¡as the Sex by

Order effect, F (6,28) = 2.32, p< .07. Ttris interaction seemed

Ëo be limited Eo the Sit variable, F (1,33) = 10.96, p_(.01, due

possíbly Ëo the unequal n's for order and unequal proportions be-

tÍreen the sexes for thís infrequently occurring category (Males 102

vs. Females 12) . Beeause no other MICS scores (or actometer scores)

showed a similar interaction pattern, this isolated interaction is



Univariate tests

t".:.:,:1 tj l.t :::.:;..::.::::,:tj::l::j:. jl

18

TABLF' T

MICS Scores MANOVzr Summary

Multivariate tests

df

Between Subiects (total

Sex 6 r?B
Prone
sir
Active Sit
Stand
\¡/alk
Run

p df

scores )

1..36 .27

Order 6,28 L. l-8
Frone
ÞrE
Active Sib
Stand

Walk
Run

2(

Sex x Orde¡: 6,?8 2.32 ,O7
Prone
sir
Active Sib
Stand
Walk

.. Run

Within Subiects (difference scores)

Condition 6,?8 2.34 .06
P rone
sir
Active Sil
Stanci
Walk
Run

L 
'331,33

1,33
7,33
1,33
t,33

t,33
t,33
7,33
L,33
1,33
1,33

1,33
L,33
L,33
L,33
r,33
1,33

6.49 .02
1.43 .?4
L.54 .22
.25 .6"

r.29 .27
. L6 .69

. L6 .69

.00 . gB

.00 .gB

.63 .t+3

.79 .38
2.50 .t2

.33 .57
Lo.96 .01
1.75 .?o
?. 06 .16
r.70 .20
.69 . h1

1,33
1,33
1,33
1,33
1,33
1,33

."9 .59

.20 .66
8.69 . 0.1

L ,6" .?L
3.29 . oB
8.74 .01

r:.1.-rÍ
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TABLE l- Contrd

MICS Scores MANOV.{ Summary

Multivariate tests

df

Within Subigcts (difference scores)

Condition x Sex 6,?8 .29 .94
Prone
sir
Active Sii
Stand
Walk
Run

Condition x Order 6,28 .60 .74
Prone
sir
Active Sit
Stand
Walk
Run

Condition x Sex
x Order 6,28 ,BZ ,56

Prone
sir
Active Sit
Stand
\Malk
Run

Univariate tests

dfFp

1,33
L,33
1,33
I,33
L,33
L,33

L,33
t,33
L,33
1,33
t,33
1,33

t,33
t,33
1,33
L,33
1,33
1,33

.35

.03

.03

.20

.46

.08

.03

.20

.00

".55.5L
1.34

.00

.12

.2?
4.44

.38

.05

.56

.86

.86

.66
-5o
.78

.88

.66

.96

.L2

.48

."6

.98

.73

.64

.04

.51+

.82
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discounted.

Table 2 shows the MANOVA surnmary for the actometer scores. The

Order effect was non-significanx, E (2,32) = .80, p( .46. llowever,

the main order effect for Sex was significant, F (2,32) = 4.35, p

<.02, wiËh males having higher overall actometer scores than

females. Univariate analysis indicated that this sex dífference r¡ras

larger for wrist actometer scores, F (1,33) = 8.71, g (.01" than

ankle scores, F (1,33) = 3.79, p (.06. Furthermore, the main order

effect for Condítion was highly significant, I Q,32) = l-7.11, p

< .0001; and children Rrere more active ín the Triad condition than

ín the Alone conditíon as measured both by the wrist, F (1,33) =

23.64, p< .0001, and ankle, F (1,33) = 35.18, p <.0001, actomeËer

scores.

The expected trro-way interaction between Sex and Conditíon (the

contagion effect) did not reach significance, F (2,32) = 1.50, p

< .24. Both sexes are more aeÈive in the Triad condition, with no

evidence that males shohr greater sensitivity to the presence of

peers than females (see Figure 2). All interactions faíIed to

reach significance.

In order to determine the size of the effect of the difference

bets¡een the sexes, a difference (¡l) score vras calculated. This d

score reflects mean dífferences in terms of sÈandard deviation units.

The effect sÍze for the actometer scores is substantial (wrist d = .90

and ankle d =.64), wíth the nale mean being at least two-thirds of a

r{ffa trÐàfvÈnì)
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rABLE' ?

Actometer Scores MANOV/\ Summary

Between Sub.iecbs (total scores)

Mullivariate tests U+ivarjete tests

dfLpqfFpi

Sex
Wrist
Ankle

Order
Wrist
,A'nkle

2,3? 4.35 .O2

?,3? . B0 ,46

L,33 e.|L , 01 .'.,..:,,;....,

7 r33 3.79 ,06 
'',,.''':'''
:- 

',,,,,.':,. 
. .

i:.r'.:.::ri:

L ,33 t.65 .?L ;':': ':"::'

L,33 L.03 .32

t ,33 ?3 .64 . 0001-
t,33 35 . LB . 0001-

r,33 2.e6 .10
L,33 ?.?r .L5

r,33 . 00 .99
r ,33 .64 .43

Sex x Order ?,3? .53 .60
Wrist
¡rnkle

Wiihin SubLec,ts (difference scores)

Condition 2 ,32 L7 , LL . 0001
Wrist
Ankle

Condition x Sex 2,32 L.50 ."4
Wrist
.4nkle

Condition x Order 2,3? I,42 .26
Wrist
zrnkle

Condition x Sex
x Order ?,3? .B? .45

Wrist
Ankie
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FIGURE ?

Interaction between Condition (Alone, Triad)

and Sex (M, F') for '\¡/rist and Ankle Actometer Scores
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standard deviation higher than the female mean. For the MICS cate-

gories, only one d score exceeded .60 (Prone = .85) and it vras an

infrequenÈ1y used category. The most frequently coded categoríes,

Active Sit and Ï^lalk, ranged widely, having respective d scores of

-.42 and .4L, suggesting girls engaged in more active sitting while

boys were engaged in more walking behaviour. However, examination

of these d scores and evidence from Èhe frequency dist.ributions show

that the actometer scores are much more sensitive to sex differences

than are the MICS categories.

Correlationsi among the measures (as shown in Table 3) indicate

that, not. unexpectedly, wríst and ankle actometer scores correlated

highly withín the Alone condition, I = .776, p < .0001, and the Tri-

ad condítion, r = .8O2, p. <.0001, r¿hich adds evídence on the reli-

ability of this instrument. Other correlations between MICS

categories and actometer scores r,¡ithin condition suggest relat.ion-

ship in the expected direction, particularly for combined actometer

scores in the triad condition. This relationship is particularily

apparent for MICS categories in r,rhich actometers would be most

likely Ëo be activated (íe. Run) and least likely to be activaËed

(ie. Sit)

The correlations across conditíon T¡rere considerably lower than

those within condition, but sÍgnificant at the .05 level (see Table

4) . The total frequency variable (MICS), which is an overall measure

of change from one category to another, in the Triad condition was
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Tab1e 3

Actometer bv MICS correlations

Within Condition

Alone Actometer Triad Actometer

Wrist AnkleWrist Ankle

Prone
sir
Active Sit
Stand
['lalk
Run

Total Freg.

.05

-. 38

-.22
-.23

. 38*

-76*x*
-23

-.04
-.38*
- .36*
-.20

.56**

.54**

. 31*

.78**

. 44* r,

- .26

-.31*
?o*

.28

.76***
54**

.80**

*p<.05
**p < .01

***p < .0001

.13

- -2r
-.29
-.41**

.34*

.69**
46* *

I{rist, and Ankle
Inter Correlations

lì:'
i:'

i..ì
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shown to correlate reasonably well with the combined acÈometer

scores, t = .518, p <.0007. Total frequency and combined actom-

eter scores in the Alone condition were less strongly correlated, 
:,,:,,,: 

'.,,.,,.

r = .294, y < .077. These intercorrelations across conditions,

shown in Table 4, for both dependent measures further attest to

the greater sensiEívity of the actometer measures. correlations 
ii;,..:.,r,,,

r,lith age (which are not tabled) showed that none of the measures ilir':::':':r;:,r

exceeded a value greater than r = -.13, I <.46. ¡,,':..... 1:'
l¡:;t:j:.: ì,: ::r ìl

Table 5 displays the correlations for teacher ratings of

classroom acËivity levels. These high correLations, ranging from

.42 to 1.00, indicate that mosË caregívers (particularly Ëhose
':

working with younger children) agreed closely when rank ordering

chi1drenbyactívity1eve1.A1thoughtheseratingsr¿eredone

independenÈly, ít appears that staff used similar criteria when i

judgíng activíty levels. Each child's actívity ranking (a compo- 
:

site of horneroom teachers' rankings) correlated highly r.¡ith the i

:

actometer scores (see Table 6) and some MICS scores. Besides l:i:..ì:'J.i:.i

:,:,:1,'i 
t tt: 'i

offering additional support to the validity of the actometer ,, ,,,,,,_

measure, these correlations suggest there is high generalizability ;"':.''':'''''"

bet¡¿een elassroom acÈivity and the experimental situat,ion.

Examination of the qualitative data obtained fron the narrative
:.rl::,ì':r.:iirecords provídes added support for sex differences both in the ¡r,i1'' !:r

Alone and Triad conditions (see Table 7). A summation of activíty

verbsPerthirty-secondintervalshowsma1es,ontheaverage'
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TABLE 5

Coruelationsâ: Staff ratings of classroom activity levels by classroom

Rater

Ratsr E C

Classroom 1 (24-36 mos.) (n - 6)

.49

D

A

B

C

Á'

B

c

A

B

C

.49

1. 00

Çlaqsl-aem 2 (lZ-Ue mos.) (n = 17)

.86

.84

.58

.52

.7L

.60

.60

.87

.75

,84

.46

.67

.42

.90

Class.room_3 (49-68 mos.) (n = L6)

,56

j,¡rr..;r.r.'

Note: the four teachers in each room ranked only the children
in their own classroom

a - all correlations are Spearman rank-order coefficients.
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TABLE 6

Correlations: Composite teacher ratings of classroom activity level

with measures of activity level in experimental task

Classroom RatinE ComPositea

ji:qa,Lb 2 (n=t7) ? ( n=16-)Laçk Yariable

l\CTOMETER
Aione Condition

'Ankle'Wrist

Tniad Çondition
.A'nkle
Wnist

MTCS
Alone Condition

P rone
sir
Active Sit
Stand
Walk
Run

Triad CoJrdition
P rone
sir
Active Sit
Stand
Walk
Run

,94
.92

.5t

.36

.98*
- ."3
-.9L
-.6"

.03

.3"

2.2

-.31
.74

-.49
.17
))

summing ranking

missing data, n =

each child's four teachers

for Alone variable, [ = 6

* p{.os
** p (.01

.10
-,Lt
-.L?
-.34

.30

.5"^

.4"

.?2
?1

-.43 ¿
.53^
.04

.59 ^

,68 ++

.67'++

.68 ++

(o*
.630*

.3r

.35

.L7
-.68++
- .76

20
.38
.47

.40
-.45
-.50+

.54+

.37

.t?

::.i'

l,]

of

4

ö-

b

composite

nls vary
for Triad

created by

because of
variables
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engaged in approximately ten Èimes more kicking, three times more

throwing and Ëwice as much jumping as the females. Indeed, many

high active verbs were totally exclusíve Eo the male triads.

Some of these, in order of most to least occurrence, are: ro11-

irg, climbing, roughhousing, wrestling, bouncing, pushing, hitting

and tumblíng. Males in the triad can also be credited with aÈ

least one occurrence of: playing guns, screaming, crashing cars

and constructing a house. T\¿o occurrences of fighting were noted

in one triad of males but this was followed by four occurrences of

huggíng.

In connection r/Íth these verbs, the objects used were also sum-

med to reveal that the boys manípulated the large foam cubes, Nerf

balls and balloons approximately tr¡ice as much as females. Since

these objects require active use of the upper extremitÍes (lifting

and throwing), this adds support to the large effect size found for

wrist actometer scores.

Narrative sumnations for ttre fe¡nales, on the other hand, suggest

that when in the triad, girls preferred to sit or stand together

around the table and colour with the crayons (thrice as often as

boys), or ptr-ay with the schoolhouse. As the most frequently noted

actívity in the Alone conditíon for both sexes was sitting or stand-

at the table and playing wíth the school-house, crayons, or blocks,

ít appears that females continued Ëo engage is these acÈi\¡ities r.¡hen

in the triarl (aibeit more actively). Conversely, males appeared to

r.: ..1,:: ìi:
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Summary of
qualitative

Narrative:
di-f ferences

Table 7

Total occurrence of key
in type of activity by

words relating to
sex and condition

Alone Condition

Toys

Schoolhouse
Crayons
Balloons
BLocks
Nerf balls
Cubes
Foam sheets
Pipes
Activity Verbsa
Throwing
Jumping
Bouncing
Climbing

Males (n = 22)

Total- X

Females (n = 15)

Total Ï
I06

49
10
64
T2
I
6
2

4.8
2.3

.5
2.9

.6

.4

.3

.1

o

.4
0
0

94
37

5
31

6
3
6
0

6.3
2.5

.3
2.0

.4

.2
Ã

0

.2

.2
19
I
0
0

3
3
0
0

0
0

Triad Condition

Tovs
Schoolhouse
Crayons
Balloons
Blocks
Nerf balIs
Cubes
Foam sheets
Pipes
Aqlivitv Verbsa
Throwing
Jumping
Bouncing
Climbing

l{ales (n - 24)

Total f
Females (n = 15)

Total x
46 .2
12 .5
45 1.9
28 T.2
74 3.1
44 1.8
t2 .s
7 .3

39 L.7
29 L.2
5.2
6.3

nun, tif)

60
31
15
t4
23
10

9
1

4.0
2.0
1.0
1.0
1.5

.7

.6

.1

.5

.6

.4

.1

I
9
6
1

& Venb¿ (nom MICS (i.¿. wahlz, ane øxclude.d.
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Table 7 - Cont'd

kicking (24) , rolling (10), roughhousing (6),

wrestling (5), breaking balloons (5), tumbling (4) ,

hitting (4) , pushing (4) , hugging (4) , screeching

cars (3), screaming (3), fighting (2) , cleaning (2) ,

scaring each other (2) , constructing a house (2),

playing guns (2) , and chopping (I).

Exclusive to Fernales (overall):

comparing pictures (4) , Erað.íng/sharing toys (4) 
'

chattering (3), discussion re: love and marriage (3),

and singing (2).

'. . : j',1'

Exclusive to Males (overall):
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put aside these less-active motor behaviours when their peers rrere

present to engage more in throwing balls and juurpíng around on the

cubes. In general, girls in the triads rüere more likely to be all

engaged in the same activity at the same tirne (e.g., all gÍrls

colouríng vs. 2 boys playing catch, 1 boy building blocks), and

vrhile ín this activity, girls r^rere characterÍzed as sharing, co-

operative and intimate. Verbs exclusíve to females when in the

triad ineluded chattering, sínging, wiggling and one discussion

about love and marrÍage.

Dfscussion

The hypothesis that preschool males are more active than fe- 
i

mal-es !¡as supported by both the guanËÍtative (actometers) and

qualitative (narrative) data. These resuLts agree wíth Blockrs

(1976) findíngs of sex dífferences. Furthermore, these results

suggest that activÍty level differences are stable both durÍng

solitary play and group play. The hypothesis that the presence :

of peers r¡ould irr"r""s. motor activity was clearly supporÈed by ::..;j,.
.'.'..-.:' :
:. .: ..-:

actometer data and, to a lesser extenÈ, by the l-ow inference cat- 
i--,;.',,.

egories (lfrcs) . ''." "''

Acüometer scores appeared to be sensitive measures of activicy

while the MICS categories failed to dístínguish meaningfully bet-

ween indÍvidual-s. Perhaps actometer scores are more sensitive

because postural status (í.e. 1ie, stand, sit) as measured by the

MICS may not be as ÍmportanË a factor of activity as vigor, which

ì:::,i; i,.

l::,..::::r:

iil
l: 
i ,. !.--.

;'1 . .'-
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is measured by the actomeËers. Actometerst scores also appear to

be good indicaÈors of classroom âctivity as evidenced by the high

correlations with teacher ratings of activity.

The sex differences found are considered to be significant

enough to be an influential factor ín differential responding by

adults in a manner suggested by l.Ialdrop and Halverson (1975) -

Indeed, caregivers were able to distinguish accurately between

children on the basfs of actívity by using apparently similar crj.-

teria to judge activiÈy l-evels as revealed by inter-rater correla-

tions.

The narratíve data complemented the actomet.er scores and cor-

roborated Block's (1976) oPinion that actometer data, when combined

with observatÍonal data, can be a valid reflection of activity.

Qualitative data also discl-osed that boys engage in more gross motor

behaviour (throwing and kickÍng balls, trtovíng large objects and

jumping) r¡hen peers are Present, while girls engage in more fine

flotor activity such asi colouring and drawíng. This pattern of

activity is reflected in Èhe actometer scores.

The presence of peers was found to increase actÍvity levels of

both sexes, suggesting that sÍtuations r¡h.ere chÍIdren gather r^¡ith

peers (i.e. day-care centres) provide sufficient stimulus for

increased activíty. It should also follow from this that gregarious

children who seek out groups l¡ould tend to be more active because

of self-selecÈion of peers.

i.ii
l.::

. iiì i;
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The results díd not support Maccoby's and Jacklin's (L974) hypothesis

that same-sex peer play is more likely to sËimulate boys, but not girls,

to high motoric levels of activity. However, caregivers may still 
,.,:.,....

perceive a "contagion effeet"; the doubling of a large quantity

(rrale activity) nrould be more noticeable Èhan doubling a smaller quantity

(fenra1eactivity).Indeed,caregíversmayevenPosSessanuPPer-
-, a . '..''

bound l-í¡nít by which. they define "high activíty", and males would be ;r,i..,1,,:
't i

more apt to exceed it, thus, becoming the focus of more caregiver (and 
i, .,,,.,.,

peer) atËention. AIso, the greater use of the upper extremities and 
i:l'::.:'i..

gross motor functions, as shor^m by actometer and qualitative differences,

may be perceived as increasing in-a greater proporÈion, and thÍs Ëype 
.

I

of play would certainly require more caregiver intervention. 
I

Support for sex differences in activity offered by this research

also Ìras inpl-ications in determinÍng the development of sex differen- 
f

ces. Firstl-y, the differences are cl-ear enough to be considered as 
,

a legitimate basís for dÍfferential adult and peer responding. Fur-

thermore,differíngenvironmenÈsmightbebettersuitedtothedif-

ferent sexes. For instance, a day-care center which offers large "'t"t''t:

.,ttt ttt,_ 
',

amounts of free-play opportunitíes may be bett.er suited to boys :,1:,:i,,: '

whereas schools emphasízíng fine motor acËivity while sittíng in a

desk would be better sui.ted to girls. Boys in schools, by virtue of

their higher activíty levels, would be more 1ike1y Ëo move out of Èheir i-,.,',..:,l.r.r:,,:::::

î. :,,.:..:_:
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seats and therefore be censured. This, and the fact. that hyper-

, activity is more preialent for males, mây account for the greater

incídence of school "behavÍour problemst' shor¿n by nales in the ele- -

mentary grades.

Emergence of clear sex-ro1e stereotyping observed among chil-

dren, despíte attempts at ândrogynous education.by caregivers,

suggest thaÈ there is more to sex-rol-e acquisition than can be

expLained by adult socialization pressures aLone. Chil-d character-

ístics probably contríbute to this process and an i â!ÍâEênêss of sex

differences in activity level may help us to understand the etiology

of thÍs sex role differentiat.íon.
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A.PPENÐIX B

Skewness from 0.00 for MICS category scores (%)

for individual and combined sexes

I\LONE

TRÏ1\D

CateEory

Prone

sir

Active Sit

Stand

Walk

Run

Males {em ales Co_mbinesl

".o3 3.87 ?.89

l_.81 O.77 L.3O

0.68 - o.49 0.1?

1.65 3 .36 
".85

o,t3 0. 89 0.46

3 .73 3 .73 4. 57

Total frequency O,5" 0.?t O.47

Prone

Þ¡.E

Active Sit

Stand

Walk

Run

t.sO 2.5t+ ?.I2

L.93 L. O? t.4g

o,gg - o.2? o.47

".04 
1,63 1.80

- o.57 0.68 - 0.09

2,60 2,OB ?,28

Total frequency -O,07 0.56 O,"5


