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Abstract: Connection between indices of physical development, maturation and mental ability was studied
in 354 girls aged between 10 and 14 years. Status of maturation was estimated by the stages of secondary sex
characteristics and the onset of menarche. Mental performance was appraised by tests of non-verbal
intelligence (Raven 1938) and creativity ("uncommon usage" and "the circles", Zétényi 1986).

The 1Q and creativity measures were compared in the girls of different maturational and physical
developmental status but of the same age. Early maturers were found to perform better than late maturers in
the intelligence test as well as in every index of creative ability. For IQ this difference was significant at all
ages. The intelligence lest scores of the subgroups with high fat content were lower than those for the low-fat
subgroups. The differences were not significant but consistent. Girls with a high 1Q were taller and heavier
than their low-1Q peers. The girls with a low IQ were significantly fatter than those with a high IQ.

The hypotheses that physically early maturers are superior to late maturers in mental tests and that
children with a high IQ have larger body dimensions at the same chronological age have been confirmed by

these results.
Key words: Adolescence; Early and late maturation; Physical development; IQ; Creativity; Body fat

content.

Introduction

Conflicting results have been obtained by the studies the central problem of which
was if the maturation rate of physical, respectively mental development was similar
(Boas 1941, Davidson and Gottlies 1955, Stone and Barker 1937, Westin-Lindgren
1979). One of the possible sources of this conflict may be that usually physical
development and mental performance have been compared in children of the same
chronological age, disregarding that they may represent very dissimilar levels of either
physical or mental development (Inhelder and Piaget 1958, Tanner 1961).

Not neglecting this aspect, we approached the relationship between physical
development and mental performance from two directions. Our questions were as
follows.

— What difference in mental test performance is there between children of different
maturation and physical development but of the same age?

— What difference in body composition and main dimensions is there between
children of different IQ but of the same age?

Material and Methods

The study comprised 354 urban girls aged between 10 and 14. The following
subgroups were formed for each age group: (1) girls before and after menarche; (2) girls
with early and late maturation of breast and pubic hair; (3) girls of low and high relative
body fat content; and (4) girls of low and high 1Q.
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In assessing secondary sex characteristics Tanner's (1961) suggestions were followed.
The median stage of maturation was based on the intra-age-group distribution of the
development of breast and pubic hair. Those found at stages below the median were
termed late maturers, those above it were classified as early maturers.

Physical development was described by body mass, height and composition. Body
density was estimated by Durnin and Rahaman's formula (1967) while fat per cent by
Siri's method (1956). Low-fat girls were those one standard deviation below the mean
while those one standard deviation above it were termed the high-fat subgroups.IQ was
estimated by the adult version of the Raven perceptive non-verbal test (1938). The
originality, flexibility and fluency factors of creativity were estimated by the methods of
"uncommon usage and "the circles” (Zétényi 1986).

Subgroup diffcrences were analyzed by the t-test at a 5% level of random error.

Results and Discussion

Post-menarcheal girls were found to have a higher IQ in every age group (Fig. ).

Early maturers in respect of breast and pubic hair development also scored
significantly better in the Raven test (Fig. 2).

While early mawturers had a higher score in all the three factors of creativity, only
differences in originality and flexibility (estimated by the method of "the circles") were
significant (Table I).

Comparing the performance on the mental ability test of girls grouped on the basis of
body fat percent, it was found that the Raven scores of the high-fat subgroups were
consistently, though not significantly, lower than those of the low-fat ones (Fig. 3).

The second part of the study compared body height, mass and fat content as
expressions of physical development in the low and high IQ subgroups of girls of similar
age. The high-1Q subgroups were markedly taller and heavier (Figs. 4 and 5) escept the
13-year-old ones' stature. Body fat content of the low-IQ subgroups was significantly
higher, the only exception being the 12-year-old subgroup (Fig. 6).

Conclusions

This study of the relationship between physical and mental development has shown
that physically earlier developing girls were also mentally more advanced. Conversely,
the girls scoring higher in the mental tests had laarger body dimensions and also their
body composition differed. High-1Q girls had greater fat-free and smaller fat mass.

During the adolescent growth spurt the growth rate of LBM is known to increase
whereas the accumulated fat does not change (Forbes 1978). So, a possible explanation
of the obtained results can be that there is an association between faster mental
development and earlier physical development and maturation.

*
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Fig. 1: Scores of Raven test in post- and pre-menarcheal girls Fig. 2: Scores of Raven test in early and late maturers
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Table 1. Parameters of factors of creative ability

Late maturers

Early maturers

_ Flexibility _ Fluency _Originality Age _ Flexibility Fluency Originality
X s X s X s (year) X s X s x s
The method of the uncommon usage
4.13 191 4.00 1.52 1.78 0.98 10 4.42 2.01 421 1.73 2.11 L13
451 2.03 4.10 1.34 1.85 1.01 11 481 1.97 4.42 1.52 2.01 0.98
4.47 1.89 4.15 1.51 1.90 0.85 12 4.78 212 4.58 1.48 253 1.41
4.56 2.01 4.20 1.49 2.07 1.16 13 517 2.31 4.65 1.67 2.69 1.35
4.78 2.50 4.31 1.62 2.18 1.24 14 5.51 2.54 4.83 2.12 2.99 1.78
The method of the circles
7.90 3.75 7.40 2.57 3.30 1.94 10 8.51* 3.01 7.70 1.87 4.85* 1.81
8.01 4.01 7.67 241 3.75 1.86 11 9.38" 2.87 8.01 2.01 5.01° 1.76
8.37 3.99 7.90 277 4.01 2.15 12 L.51" 2.96 8.40 1.94 5.50* 1.99
8.45 4.17 8.11 2.88 4.15 2.05 13 12.00" 2.79 8.90 1.83 5.87° 1.84
8.60 4.45 8.25 3.14 423 231 14 12.65* 2.86 9.11 1.95 6.02° 1.79

*Significant level between two groups: p < 0.05
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Fig. 3: Scores of Raven test in girls with low and high fat percent
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Fig.5: Body mass in girls with high and low I1Q Fig. 6: Percent body fat in girls with high and low IQ
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