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ABSTRACT

This study examined the effects of age and sex on motor performance of 6 through 11 year old children. The subjects
were 273 randomly selected healthy children enrolled in an elementary school in Ankara. The data were analyzed for age
and sex differences by using two way analysis of variance (ANOVA). The Scheffe post-hoc analysis procedure was used
to test the differences between all possible pairs of means where a significant F-ratio was obtained. The results of the
ANOVA showed significant age and sex main effects on three (Standing Broad Jump, Sit-Ups, Shuttle Run) of the four
tests. However, no significant age and sex main effects were obtained on the Sit and Reach test. The results also indicated
that there were no significant age/sex interactions on all the motor test items. Overall, results indicated that increases in
the mean performance for boys and girls were observable with each advancing age level in this study. There is also some
evidence showing the effects of sex differences after age 9.
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Bu aragtirma 6-11 yag ¢ocuklarimin yag ve cinsiyetinin fiziksel performanslarina etkilerini incelemktedir. Aragirma icin
Ankara’da bir ilkogretim okuluna kayith 273 saghkh cocuk seckisiz yontemle saptanmugtir. Yags ve cinsiyet ile ilgili veriler
cift yonlii varyans ¢oziimlemesi yontemiyle (ANOVA) ¢oziimlenmigtir. Tiim ortalamalar arasindaki olas: farklihklar:
simamak icin Scheffe ¢oziimleme iglemi kullanimig ve anlaml bir farklilik elde edilmigtir. ANOVA sonuglar: yapilan dort
testten iiciinde (Standing Broad Jump, Sit-Ups, Shuttle Run) yas ve cinsiyetin temel etkilerinin anlaml oldugunu
gostermistiv. Ancak testlerden birinde (Sit and Reach test) yas ve cinsiyete gijre ayni anlaml fark goriilmemigtir. Sonuglar
tiim fiziksel test dgelerinde yag-cinsiyet etkilesimi olmadigin gostermistir. Genelde bu ¢alismanin sonuglart erkek ve kiz
cocuklarnin ortalama performanslanndaki artigin ilerleyen yas diizeylerinde gozlenebilir oldugunu gdstermigtiv. 9 yagsin
iistiindeki ¢ocuklarda cinsiyetin etkisini gdsteren kanit bulunmaktadir.

INTRODUCTION mastered. In addition to that, a number of structural .

The motor performance of children should be of great
concern to all and not just the physical educators and
physicians. Considerable emphasis has been placed on
the study of motor performance in the adolescent, adult
and skilled performer. The literature is replete with in-
formation déaling with their performance levels, bio-
mechanics, and neurophysiological capabilities, but rel-
atively little has been done with preschool and

elementary school children.

The elementary school years are important for human
development. The period of childhood from the 6th
through 11th years of life is typified by a slow but steady
increase in physical growth. During these years there is
a regular improvement in motor abilities of children.
Within this age range a variety of complex tasks can be

changes are evidenced and there are regular increases in
bone growth and muscle quality (Cratty, 1979). Fur-
thermore, one's basic body build is established during this
period (Schurr, 1980).

Research evidence over the past 40 years indicates
that the trend in motor performance of elementary school
age children is toward improvement with age for both
boys and girls with the average performance of boys
usually exceeding the average ‘performance of girls at
each age level (Morris, Williams, Atwater and Wilmore,
1982, Espénschade and Eckert, 1980; Cratty, 1979;
Wickstrom, 1977; Singer, 1973; Govatos, 1959). Most of
the researchers argued that motor ability (agility, flex-
ibility, muscular endurance, power, stfength and co-
ordination) improves as age increases (Haywood, 1986;
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Gallahue, 1982; Zaichkowsky, Zaichkowsky and Mar-
tinek, 1980). Performance of children on motor ability
rapidly accelerates linearly across childhood, and until
puberty boys' performance is slightly higher. At puberty,
female performance levels off, whereas male pér-
formance continues to improve and may even accelerate
(Thomas and French, 1985). During early childhood sex
differences begin to exist in motor performance because
at this period the child starts to play his or her sex roles
(Thomas and French, 1985). They tend to select different
types of games. Game preference causes excellence in
girls in hopping, skipping, galloping and causes ex-
cellence in boys in jumping and throwing. The sex dif-
ferences of a variety of tasks become apparent with the
late childhood years. Boys are better than girls in running
speed, agility, jumping and strength (Zaichkowsky et al.,
1980; Cratty, 1979) while girls are better than boys in
balance\ (Broadhead and Bruininks, 1982).

.Researchers have studied the motor performance of.

elementary school age children in different countries
(Chatterjee, Mandal and Das, 1993; Aponte, French, and
Sherrill, 1990; Ostyn, Simons, Beunen, Renson and Ger-
ven, 1980; AAHPER, 1976). Few studies have been
conducted on the physical characteristics and motor per-
formance of children in Turkey (Ergun, Baltacy, Gariei,
and Tugrul, 1994; Erden, Toker, Ag¢ikada, and Hazir,
1994; Toker, Erden, and Ediz, 1994; Giizel, 1989; Sev-
imay, 1986; Gokmen, 1981; Neyzi, Yal¢indag, and Alp,
1973). ‘

Therefore, the purpose of the present study was to
.evaluate the performance of Turkish children (ages 6
through 11) on a variety of motor skills to determine the
extent to which motor performance was related to age and

sex. Four tests were selected to represent motor skills, ‘

specifically: Standing Broad Jump, Sit Ups, Shuttle Run
and Sit and Reach.

METHOD
Subjects

'The study population consisted of 1220 students (646
boys and 574 girls) in grades one through five in an urban
elementary school in Ankara (Turkey) representing the

middle income socioeconomic level. The subjects were

273 Turkish boys (132) and girls (141), aged 6 through
11. Age was defined by the subject's last birthday and
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determined from the school register. The mean age in
months for the 6, 7, 8,9, 10 and 11 year olds were 80.10,
90.30, 101.53, 113.02, 125.04 and 134.91, respectively.
The number of children in each of the 12 age/sex groups
varied from 11 to 33. The subjects were selected ran-
domly from students who are not physically and/or men-
tally handicapped. They were in reasonal?ly good health.

Procedure

Pilot testing and technician training sessions were
conducted to refine test administration procedures and to
objectify verbal directions. A complete description of the
motor performance test items, including administrative
procedures can be found in EUROFIT handbook (1993).
For convenience and clarification, a brief description of
each of the motor performance tests follows. The tests are
presented in the order in which they were administered.

Sit and Reach : Reaching'forwaxd as far as possible
from a seated position.

Standing Broad Jump: Jumping for distance from a
standing start

Sit-Ups (knee-bent) : Maximum number of sit-ups
achievable in 30 seconds

Shuttle Run (10x5 m): A running and turning (shuttle)
test at maximum speed.

These test items were selected in terms of their suit-
ability under field research conditions and availability of
instruments.

Analysis of Data

Mean and standard deviation, which are descriptive
statistics were used to determine the distribution of the
age, height, weight and motor performance scores. The
data were analyzed for age and sex differences using two
way analysis of variance (ANOVAs). The Scheffe post-
hoc analysis procedure was used to test differences be-
tween all possible pairs of means where significant F-
ratio was obtained. The alpha levels were set at 05.

RESULTS

‘The mean values and standard deviations for the
physical characteristics (height and weight) and the mo-
tor performance test items (Standing Long Jump, Sit-
Ups, Shﬁttle Run, and Sit and Reach) for each of the 6
through 11 year old groups of girls and boys are given in
Tables 1 and 2, and Figures 1 through 6.



Table 1
Means and Standard Deviations for Height,

Weight and Motor Performance Test Items of Girls

Age
6 7 8 9 10 11
18 31 29 28 23 12
116.03 | 120.50( 123.26 | 131.13 | 135.02( 140.63
Height sb 3361 4.98] 2044 6.06 6.73 6.48
X 2156 24.14 26.08| 29.88| 32.70| 34.65
Weight SD| 207 274 399 636 6.65| 7.69
Standing | X | 97.36|108.48] 112.21 | 126.21 | 132.04( 133.17
Broad Jump| SD| 1535 13.81| 24.45| 21.12 15J6 16.45
X 694 10.03] 11.83| 11.79| 13.04] 12.50
Sit-Ups SD 3.75 4,81 3.92 5.74 3.72 5.58
X 27441 2741 2690 2598 26.17| 25.58
Shuttle-Run | SD 1.58 225 2.06 2.08 1.65 2.03
Sit X 18.11| 18.73] 1859 18.64( 18.61| 20.50
and Reach | SD} 4.38 5.36 6.00 4.83 4.65 6.02
. Table 2
Means and Standard Deviations for Height,
Weight and Motor Performance Test Items of Boys
Age
6 7 8 9 10 11
11 33 28 17 ' 32 11
119.09 | 122.14| 123.02 | 12332 137.91| 140.64
Height SD| 5.88| 1041| 21.16| 28.94 4.’}9 6.10
X 24.51( 23.35{ 26.37| 2873 34.02| 33.66
Weight [SD 4.67 2.52 4;09 4.45 560 4.58
Standing |X | 97.82|107.68| 121.54 | 141.53 | 141.97| 143.82
Broad Jump| SD| '11.86| 11.89{ 20.06( 15.91| 16.70 18.97
. X 7.18{ 10.671 13.14] 1524} 1512} 17.09
Sit-Ups SD| 500 446 4.13 327 4,27 3.78
X | 2665| 2607 26.36| 2446 24.57( 26.11
ShuMe-Run SD 1.83 2.48 245 1.82 1.82] 219
Sit X 18.55| 19.38] 18.21] 16.65} 15.34! 1891
and Reach |SD} " 3.24 3.76 6.04 6.39 5771 597
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Figure 1. Mean Values of Height by Age and Sex
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Figure 6. Mean Values of Sit and Reach Test by Age and Sex

Two way analysis of variance (ANOVA) tests (Table
3) revealed significant age and sex main effects on three
of the four tests (Standing Broad Jump, Sit-Ups, Shuttle
Run). According to the results of ANOVA,: significant
age and sex main effects were obtained on Standing
Broad Jump (Fage= 35.60, df= 5, 261 p< .05; F sex=
10.60, df= 5, 261 p<.05), Sit-Ups (Fage=13.84, df= 5,
261 p<.05; F sex= 12.39, df= 5, 261 p<.05) and Shuttle
Run test (Fage=5.90, df=5, 261 p<.05; F sex=10.30, df=
5, 261 p<.05). However, no significant age and sex main
effects were obtained on the Sit and Reach Test
(Fage=1.39; Fsex=2.16). Analysis of variance test results
also revealed that there was no significant age/sex inter-
action on all the motor test itemns.

Table 3
Summary of Two Way ANOVA Results
on the Motor Performance Test Items

Source of Variation
Test Items Main Effect | Interaction
Age | Sex | Sex Age
Standing Broad Jump | 35.60*| 10.60, 1.48
Sit-Ups 13.84*|12.39* 1.18
Shuttle-Run 5.90* | 10.30* 1.20
Sit and Reach 1:39 | 2.16 1.04
*p<.05
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The Scheffe post-hoc analysis showed that older girls
and boys (9, 10, 11) performed significantly better than
younger boys and girls (6, 7, 8) on the Standing Broad
Tump test. Significant sex differences occurred in the
Standing Broad Jump test for 9 and 11 yeats old. At these
ages the performance of boys were better than girls but
at other ages boys and girls performed similarly.

In Sit-Ups 8, 9, 10 and 11 year old boys and gitls
performed significantly better than 6 years old boys and
girls. On the other hand; 10 and 11 year old boys and
girls' performance were better than 7 years old boys and
girls. Although the main effect of sex was significant for
this test the specific age groups in which sex differences
clearly occurred were for 9 and 11 year olds where boys
were better than girls.

Analysis of test scores on the Shuttle Run for boys
and girls indicated that 10 year old boys and girls per-
formed significantly better than 6,7 and 8 year old boys
and girls. Also there was a significant difference between
the performance of 9 and 6 year old boys and girls. The
results indicated that 7, 9 and 10 year old boys performed
significantly better than girls at these ages. At other ages,
performance of boys and girls was similar.

On the Sit and Reach test, no significant differences
occurred among the mean performance of any of the
age/sex groups with the exception of 10 year old girls,
who were more flexible than boys at the same age.

DISCUSSION

The primary purpose of this study was to investigate
the effects of age and sex on motor performance of 6-11
year old children.

Although significant age and sex differences were
found on most of the motor tests, it appears that age
generally was related more to performance than was
gender. With increasing age the mean performance of
boys and girls on Standing Broad Jump increased. This
result is consistent with previous studies. Caskey (1968),
Govatos (1959), Kane and Meredith (1952), Milne, See-
feldt and Reuschlein (1976) have indicated that with age
the performance on standing broad jump increases
(Thomas and French, 1985; Cratty, 1979). Based on the
summary of a number of studies that contained data on
the performances of children in the standing broad jump,
Herkowitz (1978) concluded that there were consistent
linear improvements in jumping distance between the
ages of 5 and 11 years. Herkowitz further stated that the
increase in jumping distance tends to be about four inches
each year in these age groups. Data from the present



study (Table 1 and Table 2) showed mean gains in excess
of six inches from 8 to 9 years of age, with more modest
improvements of approximately four and three inches
from 6 to 7 and 7 to 8 years of age respectively. The least
improvement occurred from ages 10-11. With these re-
sults it is not possible to talk about consistent improve-
" ment between the ages of 6 to 11 years. The sex differ-
ences in the present study suggest that the boys surpassed
the girls at the 9 and 10 year levels on the Standing Broad
Jump test. The findings of present study partly confirmed
the results of Govatos (1959) which showed that boys
jumped significantly farther than girls at 7, 8, 9 and 11
years. Although Milne, Seefeldt, and Reuschlein (1976)
found that boys jumped significantly farther than girls in
first grade and second grade, little additional evidence
was present in the literature to indicate significant sex
difference in the jumping performance of children below
the age of 8 years.

The Scheffe analysis on the Sit-Ups revealed that 8,
9, 10 and 11 year old boys and girls performed sig-
nificantly better than 6 year old boys and girls, and 10
and 11 year old boys and girls' performance was better
than 7 years old boys and girls' performance. The data
indicated that both girls and boys improve a great deal
between the ages 6 and 7 years, with smaller yearly in-
creases afterwards (Table 1 and Table 2). The results on
the Sit-Ups suggest that as age increases the performance
also increases. The findings of present study is in agree-
ment with earlier research results. Most of the researchers
showed that sit-up was one of the measures of muscular
endurance and with increasing age, muscular endurance
improves, as a result, the number of Sit-Ups in a limited
time increases (Gallahue, 1982). Thomas and French
(1985) also suggested improvements in sit-up per-
formance with age. In the Sit-Up test both boys and girls
performed similarly at all ages except for 9 and 11 years.
The results showed that 9 and 11 year old boys were sig-
nificantly superior in sit-up compared to 9 and 11 year
old girls. The results of the bent knee sit-up test ad-
ministered as a part of both the AAHPERD Youth Fitness
Test (1980) and the CAHPER Manitoba Physical Fitness
Performance Test (1980) revealed that there were de-
velopmental changes in muscular endurance and boys
and girls perform at nearly the same level until age 8, then
boys begin to show superiority until puberty.

The results of the present study indicate that from
ages 6 to 10 both boys and girls improve their average
shuttle run times annually. Although the girls continue to
improve their shuttle run times, there is a sudden decrease
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in the performance of boys at age 11. This result indicates
the same idea that shuttle run performance improves with
age, as previous studies were concluded (Garcia and
Garcia 1994; Thomas and French, 1983%; AAHPER,
1980; Jensen and Fisher, 1975 ). Most of the studies re-
vealed no significant sex differences in shuttle run per-
formance until puberty (Gallahue, 1982) however the
present study reveals that boys were superior than girls at
three age levels (7, 9 and 11).

The analysis of variance test indicated that no sig-
nificant main age and sex effect and sex/age interaction
were found in Sit and Reach performance of 6-11 years old
boys and girls. Unlike other motor tests, flexibility per-
formance did not differ significantly with age. Boone and
Azen investigated flexibility performance from 18 month
children to 54 years old, and they concluded that with
increasing age flexibility performance decreased (Hay-
wood, 1986). Similar trend have been observed by Clarke
(1975) and Leighton (1956). Whereas Chatterjee et al.,
(1993) concluded that with age sit and reach test per-
formance improves. However, the present study showed
that with increasing age the mean flexibility performance
of boys and girls was approximately the same at all ages.
Boys reached the lowest flexibility value at age 10. This
result was consistent with Buxton, Kirchner and Phiilips.
They concluded that at 10-12 years old the flexibility
performance of boys and girls was the lowest (Devries,
1966). On the other hand, Hupperich and Siegerseth's
(1950) findings revealed that there was a general increase
in flexibility until the girls approached the age of 12 years
with a general decline thereafter. However, there were
exceptions to this trend in the shoulder, knee and thigh
where the girls showed a consistent decline in flexibility
from 6 to 18 years. All these contradictory research re-
sults suggest that a general flexibility factor does not exist
and that each major joint appears to have its own specific
flexibility. Cultural differences and activity levels may
influence flexibility scores rather than age and sex.

CONCLUSION

Increases in the mean motor performances for boys
and girls were observable with each advancing age level
in this study except for the Sit and Reach test. These in-
creases were more evident at various age levels for some
of the motor skills measured such as for the jumping for
girls between 8 and 9 years of age, and for boys between
7 and 8. There was a marked increase on the Sit-Ups for
both boys and girls from 6 to 7 year age levels. Beyond
age 8 the performance of both sexes tend to level off.

In many cases boys and girls seem to be equally ef-



fective in activities involving jumping and running up to
age 9. However, both boys and girls perform similarly in
Sit-Ups and Sit and Reach for all ages. Therefore, from
a curriculum point of view there are strong indications
that boys and girls may participate together in activities
during elementary school years.

There was also evidence of sex differences after age
9. The difference between the performance of girls and
boys could be a matter of motivation instead of purely
physiological factors. A reasonable explanation may be
encountered in child reafing differences between males
and females. In particular, the child's family, peers,
teachers, and coaches are potential sources for learning
a gender role regarding motor skill performance. Al-
though our culture has undergone radical changes in the
last several years in its view of girls being involved in
physical activity, it is apparent that there are often dis-
crepancies in the opportunities, encouragement, and in-
struction that girls receive in vigorous physical activ-
ities.

Future research needs to examine what factors con-
tribute to age/sex differences in the motor performance
of preschool and elementary school children.
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