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Abstract

The purpose of this comparative study is to calculate the gender relations of
proportionality between anthropometric measurements in the frontal plane and height
respectively to monitor the growth and development of small pupil. For a better
organization of research, we started from the hypothesis: suppose a study by
ascertaining the gender relations of proportionality between anthropometric
measurements in the frontal plane and height, it can determine whether children have
normal growth and the harmonious physical development, compared to the two sexes.
Research methods used were determined according to the research objectives, such
bibliographic study method was used, the method of measurement and evaluation,
statistical and mathematical method and graphical method. Following this study, it
appears that the statistical analyzes performed proportional relations in the frontal plane
and height, children have normal growth and harmonious physical development in both
sexes compared with small differences between the values.

1. Introduction

From literature data, is highlighted as a first general observation, namely
that the growth and development of children is not conducted in a uniform rate,
but changes occur along the acceleration and slowdown with varying durations,
depending on age, living conditions and the individual characteristics of the
child "(https://docs.google.com/, 2013, 13 march).

After a lot of research on the growth of children and youth, it is found that
the pace and speed of growth in height and weight, as the active sequence or
slower periods do not correspond to the two sexes (Cordun, 2009), girls have a
hurried growth in prepubertal and puberty, when boys exceed briefly, both
height and weight, after which growth slows, stopping before the boys. (Marza
Danila, 2005).

Boys puberty takes place later and more slowly, but over a longer period
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of time, allowing further growth in height and weight; after 15 years, the boys
get the girls back and they exceed the size and weight continuing to increase to
25 to 26 years", (Motet, & Marza,1995, p. 99).

2. Material and methods

The purpose of this comparative study is to calculate the gender relations
of proportionality between anthropometric measurements in the frontal plane
and height respectively to monitor the growth and development of small pupil.

After a lot of research on the growth and development of children, it is
found that the pace and speed of growth in height and weight, as the active
sequence or slower periods do not correspond to the two sexes, so in developing
this paper, we established the following hypothesis: Suppose a study by
ascertaining the gender relations of proportionality between anthropometric
measurements in the frontal plane and height, it can determine whether children
have normal growth and the harmonious physical development in both sexes

compared.

Table 1. Measurement methods and evaluation

Formula Legend Research methods used were
where: determined according to the research
< ANV. = Scale in centimeters (cm.) | objectives, such bibliographic study
= = | = the height in centimeters (cm.) | Mmethod was used, the method of
<8 measurement and evaluation (height is
o measured between vertex and plant plan,
: Where: Wei_ght is 'measured using scales, t_he
g = Dbiac.rom = Biacromial diameter SUbJECt. being _dresseq as sum-marlly
53¢ in.centimet'ers (cm) found in standing Wlth_ eyes directed
.g ; S | = the height in ce'ntimeters (cm) fqrward and torso s_tralght, span _the
S ' distance between the tip of medius right
and left, with arms extended laterally to
X o~ where: _ ) ) the clavicles, biacromial diameter is the
= S D.bicret = bicret diameter in distance between points on the external
S = centimeters (cm.) distal acromion, bicret diameter is the
‘D? 3 I = the height in centimeters (cm.) | distance between the farthest points the
iliac crests, appreciate bitrohanterian
5 where: diameter basin width and is measured
= ;\3 D.bitroh. = Bitrohanterian ransversely on the antero-external tidal
g ; diameter in centimeters (cm.) trohantere diameter is measured in the
5 8 | = the height in centimeters (cm.) | transverse thoracic plane passing the
a - sternum and 4th rib in dynamic, ie inhale
- where: ar_ld exhgle as e_xtended_ relizarii desire a
€ S ~ | D.transv. = Transverse diameter in bigger dlffer_en_tlal (Balint, 2010‘. p. 83),
89 X - method, statistical and mathematical and
= < | centimeters (cm.) .
o X I = the height in centimeters (cm.) graphical method.

The study was conducted over a period of five months during the period
15 November 2013 to 29 March 2014 and comprised four stages, those stage la
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(November-December) was the theoretical documentation by studying literature
on the theme; phase Il (January) was allocated to the period in which we
selected sample of subjects and place of measurements; Stage Il (January-
February) corresponds to the actual conduct of research, namely the realization
of the measurements consisted of measuring the height of the span, diameter
biacromial, bicret diameter, diameter and weight bitrohanterian; stage IV
(March) corresponds registration processing and interpretation of results.

This stage of the research was conducted at School "Stefan cel Mare"
common Zemes, Bacau, from March to April 2014. The sample of subjects
selected were represented by a total of 30 pupils, 15 girls and 15 boys,
representing number of grade Il. Measurements were made in the gym, using the
scale, metric tape and compass anthropometric and were conducted with
parental consent.

3. Results and discussions

In table no. 2 and table no. 3 are shown the values of the proportionality
relations Foreground and height, and their environments, values that are
represented graphically.

Table 2. Proportional relations in the frontal plane and height — boys

Name and Surname/ | . _ i g = . S . 2 -
Proportional g5 35 55 £5 S5
relationships z2 22 S8 22 gi’

S.C. 97,62% 14,29% 13,89% 16,67% 14,68%
Al 99,15% 17,80% 12,71% 17,80% 14,41%
C.F. 98,31% 17,80% 11,86% 15,25% 13,56%
RA. 96,18% 18,70% 12,21% 16,03% 13,74%
M.D. 98,46% 18,46% 13,08% 16,54% 14,77%
D.F. 96,88% 16,41% 11,72% 14,84% 13,28%
P.C. 95,93% 16,26% 11,38% 13,82% 13,25%
P.S. 94,85% 17,28% 13,24% 15,44% 13,24%
V.C. 97,78% 17,04% 13,33% 14,81% 14,07%
C.M. 98,46% 16,54% 10,77% 16,92% 11,92%
D.B. 96,95% 16,03% 10,69% 16,03% 12,21%
S.E. 95,08% 18,85% 13,11% 17,21% 14,75%
AN. 99,18% 19,67% 12,30% 17,21% 13,93%
M.D. 94,74% 15,79% 10,53% 15,79% 12,41%
ZB. 96,83% 18,25% 11,90% 16,67% 13,49%
Average 97,09% 17,27% 12,18% 16,06% 13,58%

After anthropometric measurements performed and the relationship of
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proportionality in the frontal plane and height applied varste lot of subjects
ranging from 7-8 years, according to tables no. 2 and no. 3 and no graphic
representation. 1, it is apparent that the statistical analysis of the relationship of
proportionality scale-height, as well as the overall average of the values
obtained girls obtained a proportion of 95.94%, compared to boys who have
achieved a rate of 97.09%, which which shows that in this period the boys
present a slightly faster pace of growth in height, compared to girls.

Table 3. Proportionality relations of in the frontal plane and height — girls

A.B. 98,29% 18,80% 12,82% 17,09% 14,53%
C.E. 94,35% 17,74% 12,10% 14,92% 12,90%
G.B. 93,80% 17,05% 11,63% 16,28% 12,56%
H.A. 94,20% 16,67% 12,32% 15,58% 12,32%
AA. 90,76% 17,65% 11,76% 16,81% 13,11%
S.A. 100,00% 17,60% 12,00% 16,40% 12,80%
AA. 96,27% 17,16% 11,94% 16,42% 11,94%
I.B. 97,54% 18,03% 11,48% 18,03% 13,52%
L.C. 98,40% 17,60% 13,60% 16,00% 14,40%
C.p. 94,20% 16,67% 11,59% 15,58% 13,04%
C.M. 92,62% 16,39% 11,48% 16,39% 13,44%
N.M. 96,09% 16,41% 11,72% 17,19% 13,28%
AD. 98,39% 17,74% 10,48% 16,13% 12,90%
S.1. 100,00% 19,49% 12,71% 16,95% 14,66%
B.C. 94,12% 17,65% 11,76% 16,81% 14,29%
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Figure 1. Graphical representation of Figure 2. Graphical representation

Scale-height of proportionality relationship D.biacromial-height

proportional relationship
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The statistical analysis of the relationship of proportionality biacromial-
height diameter, according to data obtained and presented in Table. 2 and no. 3
and no graphic representation. 2 girls have obtained a rate of 17,51% compared
to 17,27%, percentage of boys, showing such a development slightly stronger
for girls in this relationship of proportionality.

If proportionality relationship bicret-height diameter, according to the
results presented in Table. 2 and Table. 3 and no graphic representation. 3, the
percentage of 12,18% was obtained after calculating the boys general average
values obtained, and obtained 11,09% is the percentage of girls, which shows a
slightly stronger development of boys in these measurements.
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Figure 3. Graphical representation of Figure 4. Graphical D.bicret-height
representation of relationship proportionality relationship
proportionality D.bitrohanterian-height

The statistical analysis of the relationship of proportionality
bitrohanterian-height diameter, the girls have achieved a rate of 16.43%
compared to 16.06%, percentage of boys, showing such a development slightly
stronger for girls this relationship proportionality
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Figure 5. Graphical representation of proportionality relationship
D.toracic transverse-height
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In table no. 2 and table no. 3 as no graphic representation. 5, if the
proportional relationship thoracic transverse diameter, height, percentage of
13.58% was obtained by calculating the mean boys overall values obtained, and
obtained 13.31% represents the percentage of girls, which shows a development
easy pronounced among boys in these measurements.

4. Conclusions

After conducting research we can confirm the hypothesis above whereas a
study by ascertaining the gender relations of proportionality between
anthropometric measurements in the frontal plane and height, it is found that at
ages 7-8 years, children have normal growth and the harmonious physical
development in both sexes compared.

The results obtained from the study of school subjects, we conclude the
following:

- statistical analyzes conducted following proportionality relations in the
foreground;

- and height, is found in children normal growth and harmonious
physical development, compared to the two sexes, with small differences
between values;

- in case of proportionality relations biacromial-height diameter and the
diameter;

- bitrohanterian-high, girls are slightly accentuated growth at this age
compared to boys;

- in case of the relations of proportionality scale-height, diameter,
height and bicret;

- transverse thoracic diameter-height slightly increased development at
this age, boys presents.
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Rezumat

Scopul acestui studiu comparativ pe sexe este de a calcula relatiile de proportionalitate
dintre masuratorile antropometrice din plan frontal si indltime, respectiv de a
monitoriza procesul cresterii §i dezvoltarii scolarului mic. Pentru o buna organizare a
cercetarii, s-a plecat de la ipoteza: sa presupunem cad prin realizarea unui studiu
constatativ pe sexe privind relatiile de proportionalitate dintre masuratorile
antropometrice din plan frontal si indltime, se poate constata dacd copii prezintd o
crestere normald si o dezvoltare fizicd armoniasa, la cele doud sexe comparativ.
Metodele de cercetare folosite au fost stabilite in functie de obiectivele cercetarii, astfel
s-a folosit metoda studiului bibliografic, metoda masurarii si evaludrii, metoda
statistico-matematica si metoda graficd. In urma acestui studiu, se poate constata ci in
urma analizelor statistice realizate a relatiilor de proportionalitate din plan frontal si
inaltime, copii prezintd o crestere normald si o dezvoltare fizicd armonioasa, la cele
doua sexe comparativ, cu mici diferente intre valori.

1. Introducere

Din datele literaturii de specialitate, se evidentiaza ca o prima observatie
de ordin general si anume ca cresterea si dezvoltare copiilor nu se desfasoara in
ritm uniform, ci pe parcurs apar modificdri de accelerare si incetinire a cresterii,
cu durate variabile, In raport cu varsta, conditiile de viatd si particularitatile
individuale ale copilului®, (https://docs.google.com/, 2013, 13 march.).

In urma a numeroase cercetiri asupra cresterii copiilor si tinerilor, se
constatd ca ritmul §i viteza cresterii In Indlfime si greutate, ca si succesiunea
perioadelor mai active sau mai lente, nu corespund la cele doua sexe (Cordun,
2009), fetele au o crestere mai grabita in perioada prepubertard si pubertara,
cand depasesc pe baieti, pentru scurt timp, atat in inaltime cat si in greutate,
dupa care cresterea incetineste, oprindu-se inaintea baietlor. (Marza Danila,
2005).

La baieti pubertatea se desfasoard mai tarziu si mai incet, dar pe o durata
mai lunga de timp, fapt care permite cresterea in continuare in inaltime si
greutate; dupa 15 ani, baietii ajung pe fete din urma si le depasesc, talia si
greutatea continuad sa creasca pana la 25-26 ani”, (Motet, & Marza Danila,
1995, p. 99).
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2. Material si metode

Scopul acestui studiu comparativ pe sexe este de a calcula relatiile de
proportionalitate dintre masuratorile antropometrice din plan frontal si inalfime,
respectiv de a monitoriza procesul cresterii §i dezvoltarii scolarului mic.

In urma a numeroase cercetiri asupra cresterii si dezvoltarii copiilor, se
constatd ca ritmul si viteza cresterii in Indlfime si greutate, ca si succesiunea
perioadelor mai active sau mai lente, nu corespund la cele doua sexe, astfel, in
elaborarea prezentei lucrdri, am stabilit urmatoarea ipoteza: sa presupunem ca
prin realizarea unui studiu constatativ pe sexe privind relatiile de
proportionalitate dintre masuratorile antropometrice din plan frontal si
inaltime, se poate constata daca copii prezinta o crestere normala si o
dezvoltare fizica armoniasa, la cele doua sexe comparativ.

Tabel 1. Metodele de masurare si evaluare

Formula Legenda
- unde:
xS Anv. = anvergura, in centimetri
g = (cm.) o
< § I = inatime, in centimetri (cm.)

g unde:

SS D.biacrom. = diametrul

883 § biacromial, In centimetri (cm.)

o % I =1natime, in centimetri (cm.)

)

<~ unde:

= a\"/ D.bicret = diametrul bicret, in

8= centimetri (cm.)

28 I = indtime, in centimetri (cm.)

el

> unde:

NG . o

< X D.bitroh. = diametrul

O ~ . . N . .

5= bitrohanterian, Tn centimetri

9 § (cm.)

o I = 1natime, in centimetri (cm.)
unde:

D.transv. = diametrul transvers,
n centimetri (cm.)
I = indtime, in centimetri (cm.)

D.transv
X 100/1
(%)

Metodele de cercetare folosite au fost
stabilite in functie de obiectivele cercetarii,
astfel s-a folosit metoda studiului bibliografic,
metoda masurdrii si evaludrii (inalfimea se
masoara intre vertex si planul plantelor,
greutatea se masoara cu ajutorul cantarului,
subiectul fiind imbracat cat mai sumar, aflat in
ortostatism cu privirea indreptatd nainte si
trunchiul drept, anvergura reprezinta distanta
ntre varful mediusului drept si stang,cu bratele

intinse lateral, la nivelul claviculelor,
diametrul biacromial reprezinta
distanta dintre punctele distale pe

marginea externa a acromionului, diametrul
bicret reprezintd distanta dintre punctele cele
mai indepartate a crestelor iliace, diametrul
bitrohanterian apreciaza largimea bazinului si
se masoarda in plan transvers pe marginea
antero-externad a marelor trohantere, diametrul
toracic transvers se masoard in planul care
trece la nivelul sternului si a coastei a 4-a, Tn
dinamica, adicd in inspir §i expir cat mai
prelungit in dorinta relizarii unei diferentiale
cat mai mari, (Balint, 2010, p. 83), metoda
statistico-matematica si metoda grafica.

Studiul s-a desfasurat pe o perioada de 5 luni in perioada 15 noiembrie

2013-29 martie 2014 si a cuprins patru etape, respective etapa a I-a (noiembrie —
decembrie) a constat in documentarea teoreticd, prin studierea literaturii de
specialitate cu privire la tema aleasd; etapa a Il-a (ianuarie) a fost alocatd
perioadei in care am selectionat esantionul de subiecti si locul de desfasurare a
masurdtorilor; etapa a IlI-a (ianuarie — februarie) corespunde cu desfasurarea
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cercetdrii propriu-zise, respectiv realizarea masuratorilor care au constat in
masurarea inaltimii, a anvergurii, diametrului biacromial, diametrului bicret,
diametrul bitrohanterian si greutatea; ctapa a IV-a (martie) corespunde
inregistrdrii prelucrarii si interpretarii rezultatelor obtinute.

Aceasta etapd a cercetarii s-a desfasurat in cadrul Scolii Generale "Stefan
cel Mare" din comuna Zemes, judetul Bacau, in perioada martie - aprilie 2014,
Esantionul de subiecti selectat a fost reprezentat de un numar de 30 scolari, 15
fete si 15 baieti, reprezentand efectivul clasei a II-a.

Masuratorile s-au realizat in cadrul salii de gimnasticd, cu ajutorul
cantarului, benzii metrice si a compasului antropometric si au fost realizate cu
acordul parintilor.

3. Rezultate si discutii

In tabelul nr. 2 si tabelul nr. 3, sunt prezentate valorile relatiilor de
proportionalitate din plan frontal si inaltime, precum si mediile acestora, valori
ce sunt reprezentate si grafic.

Tabel 2. Relatiile de proportionalitate din plan frontal si indltime — bdieti

Nume si prenume/ o g § E g E § E § E
Relatii de 2 =0 e = s = SE
proportionalitate < ZE ) ZE a) ZE a) :g a :g
S.Ctin. 97,62% 14,29% 13,89% 16,67% 14,68%

Al 99,15% 17,80% 12,71% 17,80% 14,41%

C.F. 98,31% 17,80% 11,86% 15,25% 13,56%

RA. 96,18% 18,70% 12,21% 16,03% 13,74%

M.D. 98,46% 18,46% 13,08% 16,54% 14,77%

D.F. 96,88% 16,41% 11,72% 14,84% 13,28%

P.C. 95,93% 16,26% 11,38% 13,82% 13,25%

P.S. 94,85% 17,28% 13,24% 15,44% 13,24%

V.C. 97,78% 17,04% 13,33% 14,81% 14,07%

C.M. 98,46% 16,54% 10,77% 16,92% 11,92%

D.B. 96,95% 16,03% 10,69% 16,03% 12,21%

S.E. 95,08% 18,85% 13,11% 17,21% 14,75%

AN. 99,18% 19,67% 12,30% 17,21% 13,93%

M.D. 94,74% 15,79% 10,53% 15,79% 12,41%

Z.B. 96,83% 18,25% 11,90% 16,67% 13,49%
Media 97,09% | 17,21% | 12,18% | 16,06% 13,58%

In urma masuritorilor antropometrice efectuate si a relatiilor de
proportionalitate in plan frontal si indlfime aplicate lotului de subiecti cu varste
cuprinse intre 7-8 ani, conform tabelelor nr. 2 si nr. 3 si a reprezentarii grafice
nr. 1, reiese ca la analiza statistica a relatiei de proportionalitate Anvergura-
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inaltime, ca si medie generala a valorilor obtinute, fetele au obtinut un procent
de 95,94%, comparativ cu baietii, care au obtinut un procent de 97,09%, ceea ce
denotd cd 1n aceastd perioadd bdietii prezintd un ritm usor mai accelerat a
cresterii in inaltime, comparative cu fetele.

Tabel 3. Relatiile de proportionalitate din plan frontal si indltime — fete

A.B. 98,29% 18,80% 12,82% 17,09% 14,53%
C.E. 94,35% 17,74% 12,10% 14,92% 12,90%
G.B. 93,80% 17,05% 11,63% 16,28% 12,56%
H.A. 94,20% 16,67% 12,32% 15,58% 12,32%
AA. 90,76% 17,65% 11,76% 16,81% 13,11%
S.A. 100,00% 17,60% 12,00% 16,40% 12,80%
AA. 96,27% 17,16% 11,94% 16,42% 11,94%
1.B. 97,54% 18,03% 11,48% 18,03% 13,52%
L.C. 98,40% 17,60% 13,60% 16,00% 14,40%
C.P. 94,20% 16,67% 11,59% 15,58% 13,04%
C.M. 92,62% 16,39% 11,48% 16,39% 13,44%
N.M. 96,09% 16,41% 11,72% 17,19% 13,28%
AD. 98,39% 17,74% 10,48% 16,13% 12,90%
S.1. 100,00% 19,49% 12,71% 16,95% 14,66%
B.C. 94,12% 17,65% 11,76% 16,81% 14,29%
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Figura 1. Reprezentarea grafica a Figura 2. Reprezentarea grafica a
relatiei de relatiei de proportionalitate D.biacromial-
proportionalitate Anvergura-inaltime inaltime

La analiza statistica a relatiei de proportionalitate Diametrul biacromial-
inaltime, conform datelor obtinute si prezentate in tabelul nr. 2 si nr. 3 si a
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reprezentdrii grafice nr. 2, fetele au obtinut un procent de 17,51%, comparativ
cu 17,27%, procent obtinut de baieti, evidentiindu-se astfel o dezvoltare usor
accentuata in cazul fetelor la aceasta relatie de proportionalitate.

In cazul relatiei de proportionalitate Diametrul bicret-indltime, conform
rezultatelor prezentate in tabelul nr. 2 si tabelul nr. 3 si a reprezentarii grafice nr.
3, procentul de 12,18% a fost obtinut de badieti in urma calculdrii mediei
generale a valorilor obtinute, si 11,09% reprezinta procentul obtinut de fete,
ceea ce denotd o dezvoltare usor accentuatd in cazul baietilor la aceste
masuratori.

16 20
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Figura 3. Reprezentarea grafica a relatiei Figura 4. Reprezentarea grafica a
de relatiei de proportionalitate D.bicret- proportionalitate D.bitrohanterian-
inaltime inaltime

La analiza statisticA a relatiei de proportionalitate Diametrul
bitrohanterian-inaltime, fetele au obtinut un procent de 16,43%, comparativ cu
16,06%, procent obtinut de baieti, evidentiindu-se astfel o dezvoltare usor
accentuata in cazul fetelor la aceasta relatie de proportionalitate.
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Figura 5. Reprezentarea grafica a relatiei de proportionalitate
D.toracic transvers-indaltime
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Tn tabelul nr. 2 si tabelul nr. 3, conform reprezentrii grafice nr. 5, in cazul
relatiei de proportionalitate Diametrul toracic tranvers-inaltime, procentul de
13,58% a fost obtinut de baieti in urma calculdrii mediei generale a valorilor
obtinute, si 13,31% reprezinta procentul obtinut de fete, ceea ce denotd o
dezvoltare usor accentuata in cazul baietilor la aceste masuratori.

4. Concluzii

In urma desfasuririi cercetarii putem confirma ipoteza mentionata anterior
intrucét, prin realizarea unui studiu constatativ pe sexe privind relatiile de
proportionalitate dintre masuratorile antropometrice din plan frontal si indltime,
se constata cd la varsta cuprinsd intre 7-8 ani, copii prezintd o crestere normala
si o dezvoltare fizica armoniasa, la cele doud sexe comparativ.

Prin rezultatele obtinute In urma efectudrii studiului asupra subiectilor
scolari, putem concluziona urmatoarele aspecte:

- 1n urma analizelor statistice realizate a relatiilor de proportionalitate din
plan frontal si

- 1Indltime, se constata la copii o crestere normala si o dezvoltare fizica
armonioasa, la cele doua sexe comparativ, cu mici diferente intre valori;

- 1n cazul relatiilor de proportionalitate diametrul biacromial-inaltime si
diametrul

- bitrohanterian-inaltime, fetele prezinta o crestere usor acentuatd la
aceasta varsta, comparativ cu baietii,

- 1In cazul relatiilor de proportionalitate anvergura-indltime, diametrul
bicret-inaltime si

- diametrul toracic transvers-inaltime, o dezvoltare usor accentuatd la
aceasta varstd, o prezinta baietii.



