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M orphological char acterigicsand motor skillsof youngstudentswith differ ent levelsof engagement in
physical activities
Caracterigticas morfolégicas y habilidades motrices de estudiantes jovenes con diferentes niveles de
participacion en actividad fisca
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Abstract. The overall orientation of the research problem is focused on the physical activity level of the participants from the aspect of different
intensities of motor engagement and their impact on morphological characteristics and motor skills with an intention of determining whether there
are datigticaly sgnificant differences between groups. In a sample of 103 students, aged between 18 and 20 years (18.9 + 0.4), the femae students were
divided into three subsamples according to the level of physica activity: highly active, active and inactive. The study which was conducted had a
transversd character. The data obtained in the survey were andysed using the univariate (ANOVA) and multivariate (MANOVA) datistical methods.
The motor skills mere monitored by the use of the Eurofit Test Battery (wide-angle sested forward bend, standing long jump, pull-up endurance, 10 x
5m shuttle run and endurance shuttle run- beep test). The following morphological characteristics were considered: height, weight, body mass index,
percentage of muscular mass and fat mass, as well as waist circumference. The obtained results indicate the existence of statigtically significant
differences between the % body muscle mass’ groups (p < 0.05) and motor skills parameters (gt and reach, p<0.01; standing broad jump, bent arm hang,
10x5m shuttlerun, beep test, p<0.001) of participants according to physical activity level. In conclusion, participants with a high level of physica
activities have higher average vaues than the participants with light level of physical activities when considering the variables for assessing pliability,
strength and agility.

Keywords: Physica test, physical activity, motor skills, young students, body composition.

Resumen. La orientacion general del problema de investigacion se centra en € nivel de actividad fisica de las participantes desde € aspecto de diferentes
intensidades de compromiso motor y su impacto en las caracteristicas morfologicas y habilidades motrices con la intencion de determinar S existen
diferencias estadisticamente significativas entre los grupos. En una muestra de 103 alumnas, con edades comprendidas entre los 18 y 20 afios (18,9 +
0,4), las estudiantes fueron divididas en tres grupos de acuerdo con € nivel de actividad fisica de cada uno: muy actives, activas e inactivas. El estudio
llevado a cabo tuvo un carécter transversal. Los datos obtenidos mediante cuestionarios fueron andizados utilizando un andisis de la varianza (ANOVA)
y un andlisis multivariante de la varianza (MANOVA). Las habilidades fueron controladas mediante la bateria Eurofit y para las caracteristicas
morfoldgicas, se midio la dtura, peso, indice de masa corpora, porcentgje de masa muscular, masa grasa y la circunferencia de la cintura. Los resultados
obtenidos indican la existencia de diferencias entre los grupos estudiados respecto a % de masa muscular (p <0.05) y las habilidades motrices (flexibilidad-
inclinacion hacia addante, p<0.01; salto de longitud a pie, fuerza resistencia mediante flexion de brazos, 10 x 5 m carrera de ida y vuetay Beep Tedt,
p<0.001) de los participantes segiin € nivel de actividad fisica En conclusién, las participantes con dto nivel de actividad fisica tienen mayores vaores
de habilidad motriz que las participantes que € resto en funcion de las variables flexibilidad, capacidad aerdbica, fuerzay agilidad.

Palabras claves: Test fisicos, actividad fisica, habilidades motrices, estudiantes jévenes, composicion corporal.

Introduction population in Serbia (Nationdl Health Survey of Serbia, 2006) testify

that more than two thirds of adult population in Serbiais physicaly
inactive(67.7%). Inadittion, Bozicet a.”sresearch (2016) compriseda
survey of high school students from Serbiawhere it was indicated a
inadequate level of hedth and fitness (60% mae students and 87%
femdestudentswerebel ow recommended standards) and leve of daily

A great number of studies andysing this issue have shown that
physicaly active young adults are less exposed to arisk of numerous
cardiovascular diseases, digbetes type 2, osteopoross, some forms of
malign tumours and many other diseases because of the effects of

physical exercise (Pano, 2014). Moreover, aregular physica activity
contributes to a heelthy body composition in adolescents and young
adults. Thisknowledge hasgained in popul arity, sncemodernlifestyle
entailsaseriesof riskscaused by areduced body engagement (Howie,
Campbd| & Straker, 2016; WHO, 2015).

With regardsto young overweight people, physica exercisesmay
improvethebody composition levelsby reducing atotal amount of fat
inthebody, aswell astheviscerd fat. Researches demondtrate thet fat
canbereduced by havingaregular physical activity of moderatetohigh
intengity involving threetofivetrainingsaweek, whichwouldlagt 45to
150 minutes (ACSM, 2013). In addition, it is important to wetch a
poor diet and increase of sedentary activities (Finlayson, Cecil, Higgs,
Hill & Hetherington, 2012). Moreover, nowdays the fdl of physicd
activity in our society is marked by means of communications
development and communicationstechnology (Urrutia, Irazusta, Beardi,
Gonzdez & Arruza, 2013). Inmosgt of countriesit’snoticesblethat the
leve of physicd activity isdecreasngwith al agesgroups. Moreover,
researchs show that 23% of adults and 81% of adolescents are
insufficiently activein relation to expected standard according to age,
which represents big problem (WHO, 2015).

The data obtained by the researches on hedlth condition of the
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recommended volume of physica activity (56% made students and
even 75 % fema e students were below standards). In the other hand,
the obesity is an excess of body fat that increases condderably the
prevaenceof severd iliness(Amarya, Singh & Sabharwd, 2014). Fat
mass (FM) increasesand fat free mass (FFM) decreases after 20-years
old (Colado, Garcia-Masso, Rogers, TellaBenavent & Dantas, 2012).
Overweight and obesity growing problemareoneof thebiggest problems
of our time due to 1.9 billion people aged over 18 have problems
(WHO, 2015). Therefore, it is imporat to practise regular physica
activity asthehedthiest way of obtaining better hedlthin generd (Fin-
to, Franzini, Pires & Moya, 2017). Thus, the presence of physcd
activity in teenager and young peopl€’s life determines the person’s
hedlthy development (Oviedo, Sanchez et d., 2013) aswell asaschool
achievements(Correa-Burrows, Burrows, | beceta, Ordlana & Ivanovic,
2014).

Motor abilitiesarehidden, latent human abilitiesthat aremanifesting
inmotion. Every human hasthem, just onthe different level. Level of
manifesting motor abilities depends of severd factors like genetics,
gender, age, and training. Moreover, the basic motor abilities are
manifesting and expressing only and exclusvely through out motor
activity, andtheir level dependsfrom quality and quantity of that motor
activity.

Based onthegivenfacts, thisstudy isfocused on physical activities
of the participants (young femae students) with a specid atention
devotedtotherisk assessment of variousintenstiesof motor engagement
s astoredizewhether and towhat extent aphysicd activity contributes
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to the improvement of the morphologica characteristics and motor
skillsof high school female students.

Materials and Methods

Theresearch of theassessment of themorphological characterigtics
and motor skillsof high school girlshasatransversal character and uses
theexperimentd researchmethod.

Participants

The total sample of examinees included in this research was
composed of apopulation congsting of 103 female students attending
the vocationd training centre «Svetozar Miletic» in Novi Sad, aged
between 18 and 20years(18.9+ 0.4). Theinclusion criteriawerei) not
to bediagnosed with anacuteor termind iliness, i) to bestudentsof the
sameeducation centre. Maestudentswereexd uded becausetheir number
would not be representative of thetotal . Participantswereinformed of
the purpose of the present studly.

Measurements

For the purpose of determining thegirls morphologica statusand
leve of motor skills, with the am of monitoring and comparing the
obtained results, were estimated the morphological characterigticsand
motor dimensions concerning the girls covered by the sample, were
estimated based on which an insght into the following was obtained:
longitudind skeletd dimensiondlity, volume and body mass, body
compositionandmotor skills Inorder todeterminetheleve of physca
activity, questions in a socio-demographic questionnaire (frequency,
duration and type of physical activity) were used. In addition, the
edimation of physica activity was taken from the table produced by
metebolicequivaents(METS): inective, adtiveand highly active(Hofmean,
2006). Then, thedifferent groupswere made onthebassof METsand
the duration of activitiesand classified according to the teble: inactive
(lessthan 150 minutes of physical activity on aweekly beds), active
(150to 300 minutes of physica activity on aweekly basis) and highly
active (over 300 minutes of physical activity on a weekly basis)
(Heyward, 2010; Ainsworth et d., 2011).

Thebody massindex (BMI), % body fat massand body muscular
masswere measured using thebiod ectrical impedanceandysiswitha
Tanita SC 330s. The waist circumference was measured by the
anthropometric measuring tape (Holden modedl). Motor skills were
monitored by using the Eurdfit Battery (Moravec, Kampmiiller, &
Sedldoek, 1996) composed of thefollowing tests sitand reach, standing
broad jump, thebent arm hang test, 10x5 m shuttlerunand 20 multistage
fitness test (Beep Tedt).

Procedure

Datawas collected once. Theinterventiona program hed a 70%
attendancerate during this period. Participantswererecruited fromthe
vocationa ingtitution (economicand tourismorientation) locatedinthe
Republic of Serbia, city of Novi Sad. Thisingtitution has2600 students
and more than 70 departments, representing one of thelargest schools
for human resources service sector in Serbia. The participants of the
present study were mainly femae. The reason for thet isthe fact thet
thestudentsin thisparticular sudying profilearemodtly females, with
males being in the minority. The male students were also tested, but
they are not included in the final intervention because of the lack of
participants.

Motor skillstests, morphological characteristicsand estimation of
physical activity were conducted during the same week to al
participants. We need two sessions to complete the battery and
evaluations. We have carried the measuring in a covered room with
temperature ranging between 17-21°C. Before the tests, participants
conducted aformal and non-exhausted warm.

Thisstudy was gpproved by Ethical Committee of the University
of Novi Sad and Provincid Secretariat for Science and Technological
Development inNovi Sad (Project n® 114-451-2337/2011-01).
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Satidtical analyses

The normal distribution of the data was studied using the
Kolmogorov-Smirnov test. All thevariabl esstudied presented anormel
digtribution. The collected dataprocessng included theuse of adequate
gatisticad methods for caculating central and digperson parameters:
arithmetic mean (Am), minimumvalue (Min), maximumva ue (Max)
and variation coefficient (VC%). To determine the significance of
differences between the systems, the applied anthropometric and mo-
tor illsvariablesweretested by meansof themultivariate andysisof
variance (MANOVA). In adittion, the univariate andysis of variance
(ANOVA) was cd culated to assessthe differences between theindivi-
dud variablesof anthropometric characteristicsand motor skillsvaria
bles. Finally, the discrimination of the groups regarding the
anthropometric characteristicsand motor skillsvariableswasperformed
by the linear discriminant function anaysis. The data were analyzed
usngthe SPSSttidticd program (SPSSfor Windows19.0, Inc., Chicago,
llinois, USA). For al analyses, thesignificancewas accepted at P<0.05.

Resaults

After reviewingand consderingtheresuits arithmeticmeans(Teble
1), it has been observed that the results referring to the growth and
development of the participants are within the expected scope and
actudly possible values regarding the examined age, which is dso
confirmed by theaverageva uesof theresultsobtained fromtheprevious
researchesconducted by Rekicetd. (2010). Theandysisof theminimum
and maximumvaluesof themorphol ogica characteridticsof thefemae
participants engagement invigorous (highly active), moderate (ective)
and light level (inective) physica activities indicates the existence of
individud differencesinamog dl variables.

Table 1.
Morphological characteristics of participants according to physical activity level.
Coefficient P

Variables A Level Mean MIN  MAX o
of discrimination value
Highly active (34) 165.8 1560 181.3
Height (cm) Active (31) 166.0 1498 181.0 079 913
Inactive (38) 166.4 1554 179.0
Highly active (34) 60.1 45.20 76.9
Weight (Kg) Active (31) 58.2 3890 765 057 624
Inactive (38) 50.1 4810 717
Highly active (34) 21.8 175 27.7
BMI Active (31) 212 173 272 476
Inactive (38) 214 173 267
Highly active (34) 28.4 17.4 405
% Body fat mass Active (31) 279 156 394 .484
Inactive (38) 26 73 42.8
Highly active (34) 30.7 259 409
% Body muscle mass Active (31) 301 241 371 .084 .012
Inactive (38) 285 154 334
Highly active (34) 68.8 615 79.0
Waist circumference (cm) Active (31) 68.7 58,5 84.0 .024 .841
Inactive (38) 694 600 825

PA: Physical activity; MIN: Minimum; MAX: Maximum; BMI: Body mass index; %:
Percentage
Theparticipantswithavigorousand moderate(highly activegroup)
and moderate levd (active group) of physicd activity are on average
taler than the girls with a lighter leve (inactive group) of physica
activity.

Basad onthediscrimination degree, thecharacteristicsof eechleve
of thephysicd activity of theparticipantscan bederived. Thecoefficient
of discrimination by the anaysis of variance shows different levels of
physical activity in relation to the morphological characterigtics, with
thegreatest differenceoccurringinthevariablesfor ng thebody
muscle mass (.084), which isaso indicated by significant differences
between the groups within one variable (p < .012).

By examiningtheaveragemean of themorphologica characteridtics
of the participants with different physical activity intensities, it can be
noticed thet the highest arithmetic mean of the varigblesfor ng
the body muscle massare found in the participantswith ahigh level of
physica activity, when compared to the participants with amoderate
leve of physica activity. Findly, thelowest arithmeticmeanisfoundin
the participants with alow level of physical activity.

Sincetheaverageresultsof themorphologica characterigticsof the
participantsin threelevel sof motor engagementsweredifferent, it was
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important to examine whether the three groups were statistically
sgnificantly differentintermsof themorphological variables Thevaues
of theresults of the multivariate variance andysisindicate thet, in the
system of six applied morphologicd varidbles, thereareno Satiticaly
sgnificant differencesbetweentheintenstiesof thephysica activity of
the participants (F = .000; p = 1.000).

Basad on the table 2, participants with a high level of physca
activity showed greater arithmetic mean values compared to the
participantswithalight level of physicd activitiesintermsof varigbles
for assessing flexibility, agility and endurance, while the participants
withanactivelevel of physica activity had greater vauescomparedto
those with alight level of physical activity in terms of variables for
ases3ng explosvestrength of low extremitiesmuscles.

Table 2.

Motor skills parameters of participants according to physical activity level.
Variables PA Level Mean MIN MAX Coefficient e
of discrimination

Highly active (34) 609.12430.0 770.0 010 007
Sit and reach Active (31) 600.32390.0 800.0

Inactive (38) 545.79320.0 710.0

Highly active (34) 171.74149.0 200.0 046 000
Standing broad jump Active (31) 174.23143.0 216.0

Inactive (38) 150.6374.0 202.0

Highly active (34) 307.7181.0 754.0 .000 000
Bent arm hang Active (31) 27574840 7270

Inactive (38) 11424100 411.0

Highly active (34) 197.35170.0 219.0 073 000
10x5m shuttlerun Active (31) 20355184.0 231.0

Inactive (38) 215.79185.0 239.0

Highly active (34) 665.29320.0 1300.0 037 000
Beep Test Active (31) 521.29160.0 880.0

Inactive (38) 362.11100.0 680.0

PA: Physicd activity; MIN: Minimum; MAX: Maximum

By analysing the arithmetic mean of the resullts; it can be noticed
that the differencesin most variablesindicate agreater gpprova of the
participantswithahighactivelevel of physica activitiesin comparison
to those with a light level of physicd activities. In the variable for
assessing agility (10x5 shuttle run), numerically speaking, the
participantswithahigh activeleve of physica activity achieved |ower
resultsthan those with alight level of physical activity, dueto the fact
that higher achievementswereva ued withlower scoreswithinthistest
(to perform the task in the shortest possible period of time).

According to the central and digpersal parameters of the motor
skills, numericd differences between certain groupsin the examined
variables were noticed; therefore, it was necessary to check whether
those differences were stetistically sgnificant in the motor variables
sysemwhichwasused. Based ontheresultsof themultivariateandyss
of variancefor five observed motor engagement characterigtics, it canbe
concluded thet there are statigticaly significant differences between
different physica activities the participants engagein (F = 6.999; p <
.001).

Discussion

The main am of the present study was to assess the different
intensities of motor engagement so asto redlize whether and to whet
extent physical activity contributes to the improvement of the
morphologica characteristics and motor skills of high school femae
students.

Withregardsto the standard devel opment of fema esex withinthe
examined age, it can beobserved that participantswith alighter level of
physica activity and large circular measures had more bodly fat tissue
when compared to the group of participantsengaged in avigorousand
moderate level physical activity. Summing up the results od a
longitudinaly study Ramires, Dumith & Gongalves (2015) come to
smilar condlusions. It is assumed that the body structure and motor
killsweresignificant factorsfor the participants increased engagement
in sport activities (Bidemann et d., 2013). Severa factors are rdlated
with level of physicd activity, such as gender, age, medical condition
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and motivation. All listed factorsdetermineand havedirectinfluenceon
leve of parforming any physicd activity (Bauman et d., 2012).

Thegreatest differenceinthemorphologica characteristicsoccurs
inthemusclemass, followed by body height and, finally, body mass. It
isassumed that the observed differencesbetween thegroupsare caused
by thephysicd devel opment of theparticipants, their motor engagement,
aswell asthe gppropriate nutrition which is essentid for building the
musclemass(Moreno et d., 2014). Ontheother hand, bad nutritioncan
cause energy imbaance or can increase the risk of overweight and
obesity (Gupta, God, Shah & Misra, 2012). Bad and poor nutrition
dsohaveseverd negativeeffects which oneof themislow achievement
inschool (Correa-Burrowset d., 2015). Itisconsdered that adolescence
period iscrucid in obtaining hedlthy pattern of behavior in which the
physica activity and nutrition are key parameters (Borizeet d., 2016).
Thenutrition of studentsshould bevaried with optimd intake of fruits,
vegetables, cereds, meat and milk products. Beside thet its desirable
reducing level of sodadrinks, drinkswith caffeine, fried and fast food
whichareoftenavailabletochildreninschool canteens Adeguiatenutrition
and engagement in certain physica activities leed to fat burning and
building musclemass. Fema eswith optimal body weight enjoy morein
physical activities and perform it more often then females with
overweight and obesity problem (Segbraet d., 2013). It canbesaid that
thisresult isvery much expected with regard to different intensities of
physicd activities. Therefore, physical exerciseisrecommended asan
intervention strategy to promotetheoptima bonedensty duringyouth
(Pate, FHynn & Dowda, 2016) and tolower the speed of body massloss
inmiddle-aged and ederly adults (Martyn-St James & Carrall, 2008).

The results of severa studies show that young femde adults are
less physcdly active than young maeadults (Telford, Telford, Olive,
Cochrane, & Davey), aswell asthat thedegreeof participants activity
is sharply reduced in adolescence (Lowry, Lee, Fulton, Demissie &
Kann, 2013). Asare and Danquah (2015) suggest that the association
between adolescent and adult physicd activity isdependent, et least in
part, onthetype of physica activity engaged in during adolescence. It
isobviousthat acertain mode and type of participants’ body activities
during adolescenceisnot accepted enough, andit continuesin subseguent
periods. Physical activity, withtime, isbecoming part of daily habit. So
it's necessary that activities that are marked as postive for specific
target group encourageon aregular basis. Otherwise, physcd inactivity
will heppenwhichwill resultinnumeroushedlth problems With children
of adolescent ageishecessary that physical activity beindividuaized or
adapted according with interests or needs of children of that age.

By comparing the morphologica and motor indicators in the
participantswith different level sof physical activities significant postive
differencesarencticesbleinfavour of theparticipantswithahigh active
oradtiveleve of physicd adtivitiesincomparisontothegirlscharacterised
as having a light active level of physical activities, i.e. who are not
engagedinany kind of physicd activity or suchengagementisbeow an
averageone. Physcd activity hasdirectinfluenceon hedlth condition of
females, which has been shown in this research. The last sentences
coincide with the conclusion of Shiroma’s study (2017) where it is
shown an improvement of severd physicd fitness and lower risk of
Type2 dicbetesin fema es participants of physical exercisesprogram.
On the other hand, females thet are not physicaly active had 17 %
higher risk of cardiovascular disease. According to Diamond (2016),
morethan haf of adultsand one-third of high school agechildren, donot
participating sufficiently in recommended levels of physica activity.

Compared toinactiveindividuals, physicaly activeyoung people
have a higher level of cardiorespiratory form and stronger muscles.
These individuds aso have alower body fat content. Young people
under 18yearscan Sgnificantly benefit frombeing engagedin physica
activitiesof high or moderateleve in periodsthat last up to 60 minutes
(1h) or moreeechday (Luqueet d., 2010). Adultsaged 18-64 should do
at least 150 minutesof moderately intensephysical activity eechweek,
or at least 75 minutes of vigorous activity throughout the week, or an
equivaent combination of moderate and vigorous activity. In order to
bebeneficid for cardio-respiratory hedlth, al activity should beperformed
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in bouts of at least 10 minutes duration (ACSM, 2017).

Moreover, overweight and obesity occur estheresult of adishdance
between theenergy consumption and energy intakeand it isdefined as
theexigenceof amasstissuesurplusintheorganism (Bukara-Redujkovic
& Zdravkovic, 2009). Inchildren and young adults, thebody fat content
changeswithgrowing. Withregardsto 18-year-olds, such content resches
18% and, regarding the participants, it is 20-25% ; in adults with the
ided body mass, it reaches 20%. Furthermore, the average body mass
index (BMI) among youth hasincreased from 21.3t0 24.1 (Diamond,
2016). Severd authors gtate that an intensive physicd activity can
reduce fat content in the organism and increase the muscular tissue
mass. Body mass, aswell astheamount of body fat, arephysiologically
controlled (Foong et ., 2014).

Young people who are ective on an everyday basis have a better
chance of becoming hedlthy adults. A positive development of young
people facilitates the adoption of hedlthy behavioura patterns and
enables creating healthy and productive future generations (Ruiz-
Montero et d., 2015). It isimportant to encourage young people to
engageinvariousand pleasant physica activitiessuitablefor their age.
For inactive people it is recommended that, when they start with
performing somephysica activity, thet activity hastobedaosed. Physica
activity should bepart of daily routine, and after sometimeit should be
incressed in terms of intengity and timeinterval. Besides, government
has obligation and respongbility towards individuas to provide the
opportunity for participating in sport, and through sport incresse their
activity.

Conclusions

Inconcluson, theaverageva uesof morphol ogicd characterigicon
femde studentswith lower level of physicd activity and with circular
larger dimengions show more body fat than femae students thet are
physicaly active. Fema estudentswith higher level of physicd ectivity
report larger average va ues than female students with lower leve of
physical activity, conddering variablesassessing flexibility, endurance
and agility. Inelementary school sphysica activity should bepromoted
with proper nutrition, so that habits could be adopted and transferred
to adolescent and adult period. Itisnecessary for childrento understand
that physical activity such aswalking, riding thebicycle, roller-skating
anddally school physica exercisemust incresseto developmotor kills
and improve own morphologica characteritics. Onelimitation of the
present study should be considered. The sample was composed of
femaleparticipantsonly; it would benecessary thoughto do aresearch
including maeparticipantsaswell.
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