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ABSTRACT

The levd of sport development in the world today has reached such an enviable position
that many nations are striving hard to produce world class athletes who would do them proud at
international engagement. It is common knowledge that the bulk of athletes of any country,
Nigeria inclusve, come from the adolescent and young adult groups. It has been discovered that a
child is able to function in his environment according to the level of physicd fitness which he
possess from the usualy school physica education programmes. For children to develop the
motor skills acquired at childhood is necessary that they are exposed to some ways and means of
improving their physical fitness status, Thelr school Physica Education programme must
emphasize physical fitness as well as the other desirable objectives inherent in physica Education.

It has been reported that the acquisition of proficiency is a mgor developmental task of
childhood through adolescence (Malina and Mueller, 1981). Toriola et.d 1982). According to
Uppa and Lakew (1990) apart from the leve of fitness and technica efficiency, high level of
motor performance is also a consideration when selecting these adolescent for motor competitions.

Severa studies examined the trends of motor development among the eleminlaiy as well as
secondary school children and have generdly shown that motor skills improve with age for boys
and girls (Espenchade and Echert, 1980; Toriola et d, 1992). There is however scarcity of Ssmilar
data on motor performance in addition to the paucity of data on the anthropometric characterises
of adolescents in Nigeria. Therefore the purpose of this study was to investigate growth, body fa
and motor performance patems of Nigerian secondary school adolescents aged 13-18 years.

One thousand two hundred and sixty-six (1266) boys and girls were randomly selected,

which included fifty (50) boys and fifty (50) girls from each of the following age groups 13, 14,

vii



15, 16, 17, and 18 years. Measurements of weight, geight, trunk, upper arm, lower arm, totd arm,
upper lelv lower leg and total leg lengths, and girth measurements of am hip and was were
recorded. Speed, agility and power were evaluated by administering 50 meter run, shuttle ran, and
standing broad jump respectively. The data thus collected were andyzed, using the SPSS
programme of the National Anima Production Research Ingtitute (NAPRI), Shika, Ahmadu Bello

Univerdsty, Zaria. Descriptive statistics such as means and standard deviations were used and
2(gender) 6(age) ANOVAwith Schefee's post-hoc tests to locate the specific difference in the
means p 005 were used to test the hypothesis of the study.

The results showed significant gender and age differences p 0. 05 in physica growth,

such as lower aim, total arm, upper leg, lower leg and tota leg lengths, and aso in ann and hip
girths, whereas age differences in trunk, upper am lengths and wast girth were found to be
sgnificant. Differences in body fat percent and performance in agility and explosive power were
ggnificant while differences in speed were not datistically significant between adolescent boys and
girls of secondary schools in Nigeria

From the results, it was concluded that gender and age Sgnificantly affected level of
performance varies with age. Furthermore, as acquisition of skills are achieved during adolescence
and earned into adult life, it wad recommended that physica education teachers and coaches
should develop programmes that would enable youths to develop and participate in the various
gports of their choice to redise therr full potentials. In addition, it was suggested that state
governments should provide adequate personnel, equipment and facilities to teach physica

education as a compulsory subject in J.S.S. and as an examinable subject a S.S.S.

i



P CHAPTER |

. +  INTRODUCTION

L1 INTRODUCTHIN;

Reeent seienfific and technological developments have increased automation in human
cdeavour. This resulted in decreased demand for physical work in different societics, the
consequential ctfect of (his decline has been decreased physical work capacity of these societies
associated with a concormitant decrease i physical fiiness, These consequential effects of
automation have been belicved to coninbute to the incidence of psychosomatic disorders among
the elderly and stunted growth and development among the immature populations.

Governments around the world have become concerned about this debilitating condition of
their populations. They thercfore found it necessary to intervene in the situation in order to
promote positive lifestyle of their populations. It is thus that several governments, especially of
developing nations instituted health promotion programmes which emphasised regular participation
in physical activities. The United States of America (USA) for example, established President's
Council on Physical Fitness and Sports {(PCPFS) to promote moderate to vigorous participation of
children and adults in physical activitics. The establishment of this council was slimulated by the
findings of Kraus and Weber {(Matthews, 1978) which showed that American children were very
inferior to their European counterparts in physical fimess. Consequently, the professional
organisation in the United Staics (US) government 1o develop appropriate physical fitness test for

American children in elementary and secondary schools, With the help of the tests thus developed,



countries likc U.5.\. could gstablish growth and development, physical fitness and activity patierns -
of their populations, which are now used as a reference point for evaluating cmerging trends in
health and fitness of that population and for implementing fippmpriatc policies to promote their
health, fitness and welfare. Countrics like Australia, Egypt, India, New Zcaland, Norway and
Sudan have been intenscly involved in promoting the programmes of physical fitness for their
children nspite of mounting financial constraints. However, there are also countrics which have
shown least interest in the promotion of physical fitness of their children. Nigeria, for example
inspite of making physical education at primary and Junior secondary school (JSS) levels, has not
made any dehberale and purposeful atempt to institute and promote programmes of physical
fitness for their children (Chado, 1986).

One of the basic concerns of the countries involved in the promoftion of programmes of
physical cducation has been to identify the aims and ohjectives of teaching physical ¢cducation in
primary and post primary instilutions. Many counirics rccognise physical education as both a
profession and discipline coﬁc;:mcd with the total devclopment of an individual through the
medium  of physical activitics selected according to their demand and available resources. Its goals
arc primarily to develop individuals who are physically, socially and emotionally fit and who are
also efficient in motor skill acquisition so a3 to enable them participate in vigorous physical
activities to promote their health and fitness.

These goals have been identified on the basis of established facis to show that regular
participation in vigorous physical activities regulates and maintains body weight and physical fitness
(Shakey, 1984). They are also based on the assumption that such participation increased Iean body
mass (LBM) with a compensatory decrease in hody fat percent of children as well as adolescent

(Cronk et al 1983). Such changes in body compesition also take place during growth, development
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and maturation, such that it becomes problematic to differentiatc changes in body composition
attnbutable fo fraining, from changes associated with normal growth and development. However,
available rescarch evidence suggests a lincar relationship between age, body composition and
physical fitncss up to a critical age, beyond which only insignificant changes are observed in this
relationships (Fleishman, 1964). Though these relationships have implication for the selection of
the content of physical educanon programmes for different levels, they are ofien ignored either
because ol luck of information on such relationships or because of strong mfluence of traditions on
physical education programmes.

In Nigenan schools, traditionally physical education was sports oriented. Though such
programme could contribute to the development of motor skills and performance related fitness,
they did not promote health related fitness which involves regulation of body weight, body
composition, flexibility and muscular strength and endurance. However, with the development of
the National Policy on FEducation, there has been an emerging emphasis on the health related
fitness in the physical education programmes (NPE, 1985). Although this ¢merging trend has
positively influenced the process of the selection of the content of physical education programmes,
it failed to consider the relationships between growth performance and body composition patterns
of the school going children such as understanding is essential for the selection of an objective,
purposeful and relevant content for physical education programmes at different levels of primary
and post primary levels of education. This investigation was an attempt 1o find out relationships

between growth, motor performance and body composition of 13-18 year old Nigerian adolescent

boys and girls.



1.2 STATEMENT OF THE PROBLEM

At present in Nigerian school system, particularly at the El;:mcntmry and Sccondan schoot
levels, the teaching of physical education concentrates more on basic motor skills. though of recent
there has been an increase in the awareness of the need 1o promote health related phys_ical fitncss

. in the school systems and general populations in Nigeria (Agada 198% Cl;tado. 1986: Gwhnj,
1986: Ezra. 1986: Musa. 1986)

It has been discovered that a child is able 1o function in his environment according to the
level of physical fitness which he possesses (Malina‘ 1974). This implies that such a child muss
have had enough muscular strength and endurance, flexbility and cardiovascular efficiency in
order to carrv out his daily tasks without undue fatigue and still possess cnough energy for leisure
time pursujts. In addition to this, he must be free from discase, make necessary adjustments for |
chronic physical handicaps and be able to maintain an optimum body weight. All these factors
which are interrelated constitute the elements of physical fuiness which in th. words of Corbin
(1973) "is an important part of the fotal development of a child...”.

Generally. the child's overt behaviour is based on motor skills and the development of these
motor shills begins earty enough in the kife of the child, preciselv at the prenatal stage. Tt is
therefore truc that betore the elementary school age, a normal child s supposed to acquire some
basic locomotor and non-locomotor skills. For children to develop the motor skills acquired at
aartv childhood before coming to school, it is necessary that thev are exposed to some wavs and
means of improving their physical fitness status.  Their school physical education programme must
emphasize physical fitness as well as the other desirable objectives inherent in physical educ..'nion.l

It has been reported that the acquisition of skill proficiency is a2 major developmental task

of childheod through adolescence (Malina and Mueller, 1981; Toriola et.. al 1992) According to



Uppal and Lakew (1990), apart from the level of fiiness and tcchnica..l ef-ﬁcicncy, high level of
motbr ﬁcrfonnance is also a consideration whcn selecting athletes for major corripe'titions.

Several studics examined the trends of motor development among elementary as well as

. .

Sccondary school children which have generally shown that motor skill improves with age for boys |
and girls (Espenchade and Echert, 1980; Toriola et. al 1992), There is however scarcity of éimi]ar
Jdata on motor performance of adolescents in Nigeria.
Therefore this study was conducted to find out how body fat percent, motor performance and
growth patierns change as a function of age and gender among 13-18 years old Nigenan

adolescent boys and girls.

This investigation attempts to answer the following research questions:

(1) Do growth patterns vary according o age and gender among 13-18 years old Nigerian
adolescent bovs and girls?

(2)  Docs body composition as reflected in body fat percent change as a function of age and
gender among 13-18 vears old Nigenan adolescent boys and girls?

(3)  Are these diffcrences between Nigerian adolescent bovs and girls in their motor
performance?

(4) Are there differences between Nigerian adolescent age groups in their motor performance?

1.3 PURPOSE OF THE STUDY

The following are the specific purpose of the study:

(1) To determine the pattemn of body fat among adolescent boys and girls in secondary
schools;

(2y  To find out physical growth patterns as reflected in bodv segmental length and girth
measurements, among Nigerian adolescent bovs and girls. .

(3)  To find out motor performance of 13-18 year old Nigerian adolescent boys and girls.



1.4 ASSUMPTIONS

On the basis of available research evidence and professional opinions, the following

assumptions were made for the purposes of this study;

(1) Body composition, mator performance and growth patterns change with age.

2) There are gender differences in body composition, growth patterns and motor
performance,

(3) Body composition, motor performance and growth patierns are influenced by both genetic
and covironmental factors.

(4)  Environmental factors can be modified to induce positive change in body composition,
motor performance and growth patierns.

(5) Valid, objective and reliable tests are awvailable to determine motor performance, body
composition and growth patterns,

1.5  HYPOTHESES

The purpose of this study was to find out the differences in body fat, growth and motor
performance patierns of 13-18 year old Nigerian adolescents who had been engaging in regular
physical activity and physical education in the course of their studics in sccondary schools, Based
on general knowiedge of these groups, the subjects’ particibation in vigorous physical activitics and
performance in motor skills or performance related physical fitness tests, the followipg hprmcsis

and sub hypotheses are formulated.

1.5.1 Muin Hypathesis
There is no significant difference in body fat, growth pattern and motor performance of

13-,18 years old Nigerian adolescents.

1.5.2 Sub-flypotheses
There are no significant age and gender related differences in the growth of adolescent

boys and girls.



There 18 no significant age and gender related differences in the pereenl body fat ()f :
adolcscent boys and girls. : : ‘ : -

there arc no significant age and gender related differences in the motor performance of
adolescent boys and girls,

1.6  SIGNIFICANCE OF THE STUDY

Motor fitness contributes (o sport performance. When an individual is fit, the various
systems of the body are well conditioned so that each system can contribute foward effectivencss
of performance, but does not include all the essentials.  An excellent performer in a specific
activity must possess, in addition to motor fitness, the specific skills that are part of that activity,

Therefore this study 1s deemed mimportant in the tollowing ways:

L. The findings will contribute 1o the body of knowledge in the area of body [at, growth and
motor fitness of Nigerian adolescents particularty those in the Secondary schoots.

2 They would serve as a motivation for adolescents in the Nigerian Secondary schools to
actively participate in regular physical activity, through Physical Education,

3. The resulis woukl serve as a stimulus for gencral awarcness of performance related
physical fitness, which can affect the re-cvaluation of mstructional methods and content of

physical education curriculum in the Sccondary schools.

4. It is hoped that through seminars, symposia, workshops, where the findings will be
presented to those in the field of physical education and sports, the policy makers will
hecome more interested and provide more funds for finther development of molor fitness
and physical education programmes in the Secondary schools.

5. The findings would stimulate lurther intercst in rescarch on performance related physical
filness levels ot the Nigerian adolescents and youths, involving all age categories of both
males and femalcs.

1.7 DELIMITATION OF THE §STUDY

This study was delimited to the following!
(1) Only motor performance, body composition and growth patterns of 13-18ycar old Nigerian
adolesuents bovs and girls wose fested i this study.



(2) Motor pertormance was determined by testing the pcrionmmu oi thc suhjculs in sl.mdmg
broad pump, 50 meters sprint and shuitle run. :

{3} Body composition was determined by muasuring body fat percent, which was detcrmined
by recording the following skinfokd measures;

(1) triceps skinfold
(i) subscapular skinfold
fiiy  sopraiac skinfold

{w)  Abdomen

(4)  Growth paticrns were determined by measuring:

{i) height

i) weight

() 3 grths of arm, hip and waist.
vy Tlengths of arms und logs.

1.8 LIMITATION OF THE STUDY

This study had the following limitations which would be taken mto consideration while

inlcfprcting the results, e : v A il u,

(1} Nutrition is one of the envirconmental factors that influence growth, performance and body
composition. ‘The researcher could not have any control on the nutntional paltems of the
subjects, However, il was assumed that the nutritional patterns of the subjecis was similar
as alt of them lived in the same arca making the nutiitional influcnce on the resalts of thiy
sludy mimmal.

2) Socio-cultural vanations atfeet physical activity patterns and motor performance. Although,
the researcher could nat control these variations, their influcnce on the resulis of the study
were minimal as the subjects came from the same geographical area.

(» Mood and motivation are some of the psychological {actors that influence results of motor
performance tests. The investigator could nof exert any contvol aver these psvehotogicat
factors of the subjects. However, he made cvery possible attempt to ensure that the
subjects were fully motivated and eager (o participate in the tests. :



| CHAPTERN
REVIEW OF RELATED LITERATURE

2.1 INTRODUCTION

The purpose of this study was 10 find out differences between 13-18 year old Nigerian
adolescents m body composition, growth pattern and motor performance. T'o achieve this purpose,
all available relevant related literature was reviewed, which is presented and discussed in this
chapter under the following subtitles: |

(i) Definition and classification of Physical I'itness

(1)  Effects of participation in Physical Education Programme in Physical Fitness

(i)  Components of ﬁ\()tﬂf performance

{tvy  Ethnic diffcrences in growth and motor performance

(V) Growth

(vi)  Biological maturation and performance

{vii)  Pattern of fat distribution.

(viii)  Summary.

2.2 DEFINITION AND CLASSIFICATION OF PHYSICAL FUTNESS

The term "FITNESS" s perhaps onc of the most  controversial in the ficld of
measurement for the basic fact that there has not been a universally accepted delinition of fitness
despitc many references 1o the subject everyday.  According 1o Matthews (1978), fitnesy s the
ability of an individual to live a full and balanced life which involves physical, mental emotional,

social and spinitual factors and the capacity for their wholesome expression.



Nixon and Jewett (1980) defined fitness as:

"that state which characterizes the degree 1o which the person is able to five most
eflectively with his potential. Ability fo function depends upon the physical,
mental, social, emotional and spiritual components of fitness, all of which are
related to each other and are mutuatly interdependent.”

The above definitions gencrally refer to the individual capacity to survive and livé
effectively in  his environment. This fitness cither dircetly or indirectly relates 1o the daily task
being performed or accomplished.  For example, if' a man is unable to lifi a 200kg weight, he is
not fit for that task, yet he may be fit to lifi a 50kg weight, on the other hand, researchers like
Harrison (1976) are of the view thal physical fitness is the opposite of being fatigued from
ordinary muscular cfforts. 1t is the ability 1o bear up to the last, to withstand pressufe and to
sustain under difficult conditions where unfit person would give up.

Matthews (1978) defined physical fitness as the capacity of an individual to perform a
given physical tasks involving muscular cfforts (Johnson et. al 1975), viewed physical fitness as
the capacity 1o perform reasonably vigorous physical activities and includes qualitics important to
the individval's health and well-being in gencral, as opposed to characteristics that relates to
performance of specific motor skills,

Television coverage of the Olympic and other major sporting events enable us to view the
world's finest athletes in action who can be described as fit. The achicvement of these athlctes
aclually represent years of dedication, training and practice. They spent hours working out cach
day. As a result of this, they demonstrated more of the highest possible levels of physical fithess.
However, all are not all going to be Olympic champions. Most of them lack the time, resources,
ability and even interest. But, there are different levels of fitness. Each person has o decide what
lovols is desirable and  attainable for himself or herself based on what daily tasks are 1o be

performed but for the purpose of this study, physical fitness is defined as the ability to do ones
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normal daify work with vigour and aleriness without undue fatigue and with ampk: energy for
leisure time activities and to meet unforeseen crergencics.

Physical fitness can be discussed under two broad catcgories; health related physical
fitness and skill or performance related physical fitness. Corbin et.al (1974) said that the ¢lements
of heaith related elements of physical fitness are cardiovascular endurance, strength, [lexbility,
muscular endurance, and body composition, while the performance aspects arc power, speed,
reaction time, balance, agility and coordination. These are related more to movement gkill
competency than to health. However they are still part and parcel of the components of physical
fitness.

A person's fitness relates to his ability to function in his overt and covert activitics. This is
demonstrated by his ability to perform vigorous motor activities. This phasc of fitness, is often
referred to as motor fitness, which consists of a number of individual traits it is similar to general
athletic ability. '

Motor fitness can be defined as one’s ability fo perform basic motor skills efficiently
involving such elements as power, agility, speed and balance (Johnson and Nelson, 1979). Motor
ﬁmcss can be used as a means for classification of students inlo homogenous groups. 1t is a tool
for diagnosis of weakness in particular areas of motor performance, It serves as a source of
motivation in which students are able to assess their own status. Mt is one of a number of measures
for prognostic purposes and a test of physical achievement due to regular participation in a variety

of vigorous activities.
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2.3 EFFECTS OF PARTICIPATION IN PHYSICAL EDUCATION PROGRAMME
IN PHYSICAL FITNESS

Wilbur (1943) _ompared two 1ypes of activity programmes, a sports program and an
apparatus program, n developing motor filness. The sport program was found to be superior for
developing arm and shoulder strength, body coordination, agility, and control.  The programmes
were i improving leg speed and strength and endurance.  In somewhat similar study Landiss
(1955) investigated the contributions ol eight selected physical Education activities to developing
fitness,  The combined activitics of tumbling and gymnastics were most effective in developing
motor limess and motor ability and tennis, swimming, boxing ranked lowest.

Keogh (1962) compared the effects of a daily physical education program with those of a
program which was organised twice a week on the development of motor fitness in third and fifth
grade children (primary 3 and 5 in Nigeria). The actual ime spent in class was the same for both
programs. Daily program lasted for tour weeks and the two - day - a - week program continued
for ten weeks. Both programmes were equally cffective in improving fitness.  Fabricius (1964)
found that a physical education program lor fourth grade (primary 4) boys and girls in which
calisthenics suggesting that inclusion of calisthenics on regular physical education programs has
greater eftect on fitness.  Morcover knowledge of results of performance in calisthenics, games
and sports faciltated improvement in motor fitness (Wireman 1960). Johnson and Nelson (1979)
cited Thukeness who compared physical education program with an ROTC program in their
effects on motor tiness s measurcd by the JCR Test. They reported that the physical education
programme was significantly superior to the ROTC program in the development and maintenance

of motor fitness, perhaps due 1o more vieorous activities included m the fomc



I appears desirable theretore that we (lc\'ulnﬁ (measure) health-related titness lhén motor
flitness in schools. hocause very Bitde has been done as compared to the extensive work in healih
retated parneularly dn Nigeria, This is ~ocddallv <o hcc;mslc of the fact that the objectives of
phvsical cducation indlude the deyvclopment of cliricney in the tundamenta! movements as well as

e dusclopment of neuromuscular skills and organie efficiency {Johnson and Nelson, 1979),

L CONMPONENTS OF MOTOR PERFORMANCE
2. 4.1 Power

Power mav be nlernhidicd as the abitity (o release maximum torce in the fastest possible
time. as s exemplificd in the vertical jump, broad jump, shet pul, and other movement against
resistance in @ minimum fime. In physical education the measurement of power has become
controversial cnough to warrant the wentification of two types of such measurement; athletic
power and work - power measurcments (Sharkey 1984). The former 13 expressed in terms of the
distance through which the body or object is propelled through space, while the latter 1s used based
on maximum cffort placed on specific muscle group studied, it sometimes uses computations of
work (force & distance) or power (work/time).

Power tests are an important factor in physical fitness and motor ability, Measurement of
power can motivale studeats to improve upon their status within the class, 1t serves as a measure
for determining achicvement and is used for awarding of grades when improvement in athletic
power is a specilic ohjective in a physical activity class. 1t also serves as 4 means to indicate an
individual's potential for athletic performance in future,

Studics have shown that sysiomalic weight uaining can improve athletic  power

performance.  However, Muller (1975) concluded that strong muscles do not necessanly indicate
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better perfornmiance.  Since dynamic fraining was lkmlnd 1+ be effuctive in improving athletic power
performance, he theonized that static training might cqually be as effective. However severa
studics failed 1o obtain gains in jumping p:rformance 1o accompany static strength increase at the
end of training programmces (Ball e1. al. 1964, Derger, 1963) although other studics have found
that isometric training improved strength and speed performance, the two important factors in
power performance (Chui, 1964; Clarke, 1965; Johnson 1963). Obviously, studics are in conflict
~concerning the eflectiveness of isometric training to increase power due to variations in testing

procedures.

Adams (1934) found that the Sargent jump was a better means of classifying girls for
indiviclual athletic performance, since age, height and weight alone were found (o be of little value,

Power measures were not found to increase or decrcase with the increased age and growth
of junior high girls enrolied in ungraded classes (Burley and Anderson, 1961). This finding is in
conflict with the findings of other rescarchiors. Power was found to increase during the carly years
until the middle age, after which there was declines in power performance (Dawson, 1945).
Similariy, Sohi and Singh ((987) reported a comparative study of physical growth and motor
ability development of 10 - 14 year boys from India and Nigeria. They found the Nigerian boys
to be supedor in explosive power as indicated by the mean valug ol standing broad jump,
atiributable to iheir generally more intense physical activity patterns,  Also Musa's {1993) studied
motar  performance of school boys in Kano metropolis and found that significant jumping
performance was observed among 16 - 17 years old group when compared to other age groups of
12 - 15 years.

Power has been measurcd and studied in various ways: viz. (a) athletic power method (b)

Work-power method and {¢) Motion photography where recordings of torce, distance and time
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were calculated.

242 Apility

Agility may be detined as the physical ability which enables an individual to rapidly change
body position and direction in a precise manner (Sharkey 1984; Johnsor and Nelson 1974).
Agility is an importani ability in many sport activitics as exemplified in the fast game of badminion
by two experienced players,

Agility can be used as an clement for predicting potentials in different sport activities, It
can be uscd to determine achivvement and grades when agility is a specific objuctive in the
teaching umt. It also serves as a Lactor in genural motor ability and physical fitness tesis,

It was generally belicved that agility was almost entirely dependent upon one's heritage,
however, measurement and research revealed that 1 could be improved through prachice, training
and instruction.

Johnson and Ncelson (1974) reported in testing primary grade clhuldren, a moderately high
positive corrclation between physical growth and agility performance in boys and girls increase in
agility performance up to fouricen yvears of age, after which girls seemed to decline while  boys
rapidly gaincd in agility performance, which was attributed 1o socio-culiural factors.

Johnson and Nelson (1979) reporied that Solley fvund no significant evidence to support
the claim that boys who are big for their age or small for their age may be expected to perform
better or worse on agility items. For many years physical educators and coaches generally felt that
muscular development associated with weight training was harmtul to shill coordmation. however,
in recent years investigalors have veported resulis which indicate that progressive resistances

exercises tend to aflect favourably the coordination of performers (Johnson and Nelson, 1979).
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Musa, (1993) tound mmpiovement in perfoomance from one age group to the next in
agility.  This hinding 1s not surprising since previous studies have indicated that performance in
motor tashs requiring power, agility, coordination and balance, improved steadily in boys through

adolescence (Espenschade, 1969: Malina, 1974),

2.4.3 Speed

Speed and reachon time are considered to be largely innate abilitics. However both can be
improved through practice and training.  As a result, it would appear only logical that practice and
training improved performance in reaction time and speed of movement combined in a sequence
of movements. Speed has been measured by short dashes.  Total speed of movement includes
both reaction time and movement ime. Speed is the most exciting ingredient in sports.  Reaction
time 1s a funchon of the nervous system. Speed can be defined as the rate which a person can
propel his body or parts of his body. through space (Johnson and Nelson, 1979).  Therefore any
sigrificant improvement in reaction fime is achicved by a greater awareness of appropriate stimuli
and by repetition of appropnate response, which reduce central nervous system is processing time
{Sharkev 1984)  Lven though speed of movement and speed of reaction may nol show a
significant relationship when these traits are measured separately and then correlated with cach
other. they cannot be separated in actual performance.

Speed is a factor in motor ability tests, motor fitness tests and sport skills tests. It can be
used for diagnosis prior to specilic practice and conditioning work. It helps in classifying student
into homogenous groups lor physical activitics. A misconception held for many years by many
coaches and physical cducators was that strength building < crase. are detrimental to speed of

movement. However. rescarch has shown guite convincingly that just the opposite is true. Zorbas
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and Karpovich (1951) tound that weight traming improved speed of movement.  Johnson and
Nelson (1979) reported that both isotonic and isometric exercise improved speed of movement
while Crowder as cited by Johnson and Nelson (1979) showed that isotonic and isometric exercise
produced significant improvement in reaction time.  Micheal (1963), dealing with isometric
exercises found significant gains in both speed ol movemont reaction of flexibility and weight
framning programs, given as supplements to sprint training, which improved speed and significantly
more than the sprnt trainng program alone.

Smith (1964) found that reaction ime and velocity of the arm when in a state of stretch
was not sigmificantly faster than when the arm was relaxed or tensed.  But when the prime movers
ol the hmb were stretched, significantly faster performances resulted. The results of another study
by Smith (1969) gave further support to the theory of specificity, in that differences in movement
time of a hmb involving a single joint are largely independent of strength measures of that limb and
joint.

Motivation has been shown to be quite effective in bringing about faster speed of
movement and reaction.  Henry (1952) found that a motivated simple response transferred its
increase in speed to a more complex response.  Fairclough (1952) reported that motivated
improvement in speed in one part of the could be transferred 1o another body part. Levitt and
Cutin (1971) administered five choice reaction time and movement time tests while the subjects
walked on a treadmill at heart rates of 80, 115, 145 and 175 beats per minute, The choice reaction
time performance was besi ar 115 and poorest at 175, whereas movement time improved linearly

with increase in heart rate.  They concluded that reaction e and movement time are affected

difterently by physical exertion.
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Krahenbuht (1974) cnmpafcd speed of mu;remcnt on synthetic turf versus ﬁatural grass. '
and also the relative cffects of thice types of fool wear on movement spesd on the two surfaces,
Movement times were on synthetic furf regardless of the footwear employed. Tennis shoes or
saccer spike shoes on synthetic turf produced the fastest movement time,

Sohi and Singh, (1987) tound that the Nigerian boys were faster over the 50 metérs dash

during all age {ic. 10 - 14) than their Indian counterparts, suggesting ethnic differences in speed.

2.5 ETHNIC DIFFERENCES IN GROWTH AND MOTOR PERFORMANCE

The cross~cultural arena iy another aspect of growth and performance. Mc Cloy spent a
considerable peniod in China and analysed the relationship between age, stature and weight and the
physical performance of Chinese children and youth. He did not consider individual performance
items; rather he used composiie performance scores based on several tests. Although the
nutritional status of the children was not considered per se, McCloy did note that the Chincse
students were on average about 14% lighter for age and stature than children in the United States
McCloy, 1926).

Age contributed significantly to performance up (o 13 years in American girls, but up to 16
years in Chinesc girls. ‘The difference was attributed to a “physiological explanation”, which most
likely represemts differences between Chinese and American girls in the timing of sexual
marturation. According to McClay (1927} "Chinese girls retain an adolescent type of build longer
than American gitls....." This would imply, of course, that Chincse girls were delayed in sexual

maturation and reached the adolescent performance plateau, which is commonly observed in girls

from various cultural groups, later than American guls.
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The growth (stature and weight} and pcrlininanc;: (gﬁp strength, 35 _varld dash,' slaﬁ(}ing .
long jump, softball throw for distance) were compared in a. mixed longitudinal sample
approximatcly 2,800 well-nourished Black and White elementary schoo! children in Philadelphia
(referenced) the results showed that the Zatopec and Manus children did not differ conststently
from each other in stature and weight but were shorter and lighter than the better nourished
American children. Their mean statures and weights were near the Sth percentile of United States
reference data. However, weight for stature in the three samples was quite similar. The growth of
the mild-to-modcrately underﬁourishccl Zapotec and Manus children was thus proportionally

stunted in stature and weight.

26 GROWTH

Life is characterized by movement and it is imperative that all parts of the body should be
exercised daily. Predominance of scientific evidence indicates that daily exercise stimulates the

processes of growth and development,

Growth tends to be continuous, but its rate is notl constant; it follows a pattern of spurts
and platcaus. Variations in growth rate occur among different individual and also in the same
individual from time to time (Neilson and Jensen 1972). It is a complex process that is affected by
genetic and cnvironmental {actors.  Growing body mass is reflected by increased weight and
longer length or taller height.  Numerous growth standards or norms have been derived.  Some
norms have heen developed from small or biased samples and this has tended to lhimit their
application and usetulness.

Atterapts have been madu regarding the assessment of growth. Onc of such was by Weizel

(1948), who provided the Wetzel grid which has received much use and recognition. The child is
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assessed over his or her school carcer with measures of heighi and. weight taken o variou‘ls_
prescribed ages. Nine general body types are designated on the grid, and the child's physique is -I
recorded for cach age. The developmental fevels are used as criteria for identifying normal and
abnormal growth patierns.  Although the grid is very complicated, once its component parts are
undcrstood, it can serve as a useful tool for evaluating growth ( Phi}l.ips and Homak, 1979).

Another system using age, height and weight is Meredith's Height - Weight chart (1949),
Its purpose is to provide useful information about the growth status of students. Norms have been
deveioped for heights and weights at various ages. Fleight is categorized into five zones (je. tall,
moderately tall, average, moderately short, short), Weight 1s calegorized similarly into five zones
(heavy, moderately heavy, average, moderately light light). With the use of successive plottings,
growth parterns can be developed (Phillips and Hornak, 1979). Thus, most measures of growth
are utilized to monitor or predict physical growth of students of various ages. Research by
Espeﬁschadc {1963) demonstrated that chronological age is an adequate criterion for classification
purposes and age - height - weight indices give little additional information.

Adolescence has been defined in many ways by different authors (Cole, 1964, Hadfield,
__1962; Malina, 1974; Edge, 1976; Jersild et o), 1978; Bamgbaye, 1979; and Howe 1980). From
the ;leﬁnin'f.ms |:0f adolescence  given by these rescarchers, a fact that scenty apparent iy that
adolescence is a period of time characterized by rapid growth and development in children. Body
dimensions of height, weight and proportions increased rapidly at about the age of thirteen years

and fificen vears for girls and boys respectively. Tanner (1978) clearly stated that

Practically, ol skeletal and muscular dimensions takes purt in the adolescent
spurt, There is a fairly regular order tn which the dimension uccelerate; leg
length as u rule reaches #s peak first, followed o few months later by the body
breaths and a vear due to frunk growth rather than growth of the legs. The
muscles appear 1o have their spurt a little ofier the kst skeletal peak
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Similarty Krete! et al (1969) found that the head, the trunk, and the legs lengthened at
different umes and  diuic =ent rates during the adolescence penod. Howe, (1980) explained [urther
that in carly adolcscoo o, much of the gain ur heielit was in the length of the legs, and in the
middle and in later ado! scence, the increments was in leneth of the trunk.  Howe noted however
that at maximum grov "y, girls grew five centimeters 1o ten centimeters per vear.  Tlis increase
might differ from place to place. Vlastovsky (1969) found that the gain in heieht per year for
Soviet Union girls was foss than three to six centimeters and the weight gain was  two  to five
kilograms between ten 1o fifieen years of age. The studies conducted by Fnisch and Ravefle
(1969) showed that the mean height of the maximum gain in height for girls was 145¢m to 148¢cm
and the mean weight of the maximum gain in weight was 30kg to 40kg at the age of 12.0 + 0.17
years. Although rapid srowth and development could be observed in girls, differences in the rate
of maturity of the parts of the body varied from one girl to another, and from on¢  country to
another,

Another fact that cmerges from the definiions of adolescence 1s that chronological age at
which the period of adolcscence begins and ends differs from one child to another. Growth began
and ended in the ape range nine to eighteen vears (Wattenberg, 1973); eight to nineteen vears
(Malina, 1974), ton ‘o sixteen years (Edge, 1976) and ninc to nincteen vears (Jersild et al. 1978)
for girls,

Sexual differcncc were also cited as responsible for the difference of age in which
adolescent changes boj--n (Malina, l‘l.l':';l)_ Giirls began the adolescent changes two year before the
boys. Consequently 10 age difference at initiating the adoloscont changes various adolescents were
observed 1o be early dovelopers, slow developers and late developers.  However, under normal

circumstances, all childien followed the developmental processes sequentiallv (1 .ce, 1977).



Another point that seemed obvious from the definitions of adolescence was that children
showed signs of sexual matunity during this peniod. Height and weight increased in the carly and
later stages of development of Secondary sex charactenstics (Hurlock, 1972). Children seemed to
pass through phases of development, cach different and overlapping one another in time during the
adolescent period.  The average girl starts carly adolescence at the age ol ten to ¢leven vears,
middle adolescence at the age of fourtecen years and post - adolescence at the age of sixteen to
cighteen years (Jersild et al, 1978).

Finally there seemed to be a relationship between increased growth and maturation of the
endocrine glands, the high activity of these glands causes greater secretion of hormones and the
gonadotrophic hormone were the two associated with pubertal changes (Hurlock, 1972).

The first phase of adolescence is puberty. a period of rapid growth and development
sometimes called a growth spurt.  Several studies have provided insight into the  phenomenon of
puberty. Hadfiled (1962) stated that puberty occurred about the age of twelve to fourteen, and
that the period was characterized by rapid growth in height; this growth spurt in girls start carlier
than in boys by two years. Spock (1969) explained that puberty was a two-year period in which
girls grew and developed rapidly before the first monthly period.

Different parts of the body grew at different rates and reached maximum size at different
times. Maximum leg length was reached first; followed bv body breadths and the shoulder width
last. Body proportions were evident in childhood, but these became more pronounced at the
adolescent period, suggesting the genetic factor in body proportions. During the whole 4 - year
growth spurt stature increased about 25 percent (Flurfock, 1972).  Marked growth with a
maximum height increase occurred around 12 years (Anderson, ctb. al, 1975; Tanner, 1978: Jersild,

et. al. 1978 and Howe, 1980). Afier the age of twelve, erowth in height declined, but slow growth
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in stature continued for scveral vears (Bayner and bayley, 1959: and Musscn ¢t.al 1974). About
98 percent of growth in girls stopped at 16.25 years ¢ 1.3 months (Jersitd, Brook and Brook 1978)
and during the period of maximum growth, gitls grew approximately 9cm per year (Jersild ct. al
1978 and Tanner 1978). The rate of growth in girls Irom the age ol {fouricen to cighteen was
mingnal (Miklashevskaya, 1969).

Soht and Singh (1987} [ound Nigerian boye to be significantly heavier than boys from
India during the early years of their adolescence. The growth patiern when scen weight - wise

were similar in naturc whercas the increase in height from vear to year differed slightly.

2.7 BIOLOGICAL MATURATION AND PERFORMANCE

McCloy (1938) studied the influence of “physiological age on performance”. He utilized
stage of public hair development after Crampton (1908) as the indicator of physiological age and
rclated it, along with age, stature, and weight, to the aim strength and athletic performance (100
yard dash, standing long jump, running high jump, Rib shot) of adolescent boys. The significance
of puberial status for performance was obvious as reported below:

It is particularty sigﬁiﬁcam that the correlation of pubescence with athletic performance and with
arm strength is high, even with chronological age, height and weight held constant. ‘This is more
significant with arm strength than it is with atlﬂctic abifity. Both show their greatest significance
between 14 and 15 years of age... from these facts, it would seem clear that the state of
pubcscence, or physiological age after the beginning of pubescence has a very real cffect upon
~ both growth and motor performance. (McCloy, 1938).

McCloy's observations are now common in studies of motor performance during male

adolescence {Bcbncn)d al; 1980; Clarke 1971; Espenchade, 1944; Joncs, 1949; Nevers, 1948).

23



Observations of girls, though not as extensive, relate stength development to menarcheal status,
i.c. pre versus post-menarcheal girls (BeMnen, ¢ (al: 1978: Camron ¢ tal, 1977: Jones, 1949),

(riven naturity-associated variation in the timing of adolescence and the tme-spreading effect of
chronulogical age, the timing of adolescent spurts in performance relative to the adolescent growth
in stature (Peak height velocity (PHV) is of interest. Results of several longitudinal studies indicate
reasonably well-defined spurts in several measures of strength and motor performance in boys and
variation in the timing of the growth spurts in stature (Beunnen. ¢t al; 1988: Carron and Bailey,
1974; Ellig et. al. 1975; Kemper, 1985; Stolz and Stolz, 1951).

Peak growth in muscle tissue of the arm in boys occurs almost concidentally with peak
weight gain, emphasising the role of muscle mass in the male adolescent weight gain. Data from
several studics, cach using different methods to estimate maximal growth in strength of the upper
extremitics, indicate peak gains that range from 6 to 11 months after PEHV (Beunen ¢f al; 1988;
Carron and Barley, 1974; Kemper, 1985 Stolz and Stolz, 1951) 1t thus appears that muscle fissue
increases first in mass and then in strength, which would scem to sugeest a qualitative change in
muscle tissuc as adolescence progresses, or perhaps a ncuromuscular maturation affecting the
volitional expression of strength at this time.

Data relating motor performance to PHV in girls are not available. THowever, when
performance 1« related to the time before. at or after menarche (which occurs. on the average. after
PH\) there is no tendency for motor. performance to peak before, at. or after menarche. Changes
in performance over this span tend to be on average, relatively small. Nenarche, however is a
rather late maturational event that reoccur , on average, a bit more than onc vear after. PHV
(Malina, 1989). 11ence, relating performance to the age at menarche may not be adequate to detect

spurts in performance unless data are available for several years prior to this maturational event.



2.8 BODY FAT PERCENT

In recenl vears, cvidence has been accumulating to suggest that the totat number of fat cells
we have is fixed by the time we have reached full growth. Alier that time, our rolative statc of
obesits 3¢ a matter of the size of the fat cells, that is. how much fat cach ccll contains. During the
growing years, however, it appears possible to affect the total number of fat cells the individual will
ultimately have. Thus excrcise in the carly years has been shown 1o decrease the number and size
of fat cells (Oscai, 1973; Oscai ct. al, 1974).

Generally, cxcess {atness conlribuies to poorer performance in mosi sports activities.
Often an  overfat child were to lose some of the surplus adipose tissue and his strength per
kilogram of body weight would be increased, even without altering absolute strength,

It is clear that obese people, as a group have shorter life expectancy than the general
population. The decreased longevity associated with obesity appears lo be accounted for mainly in
the high death rates from cardiovascular, renal and digestive discases, diabetes and disorders of the
liver. There is a strong suspicion that excessive fatness may be a factor in hypertension, gall
badder discasc, df:_ggt_\crativc jqint discase, cerfain fypes of cancer, pulmonary emphysema,
appendicitis, venou.s“q;i‘;vmbosis and embolism and toxemias of pregnancy. Therclore excessive
body fatness has been implicated as a risk factor in a nurmber of instances (Ceank, ct. al, 1983},

In many instances, a change in body wcléht s a simple incrcase or decrcase in budy
[atness. However, (his is a valid procedure only when the change is measured over a short period
of time and then only if there have not bee unusual changes in hydration or significant changes in
muscle mass as a result of conditi'oning or desonditioning programme.

Change i fatness over a period of time is determined by the way cloths fit (Kaka, 1983),

A change in the cloths size is a meaningful and simple indication of a change in fatness. Even



v
though the body weighit has not changed, a person participating in a litness programme might show
a decrease in body famess and o change in size (Monfove, 1978) This obsorvation is brought
aboui by the lean biddy weight advartage, .

The test itemn for determining the percent bady l‘ai‘uf the individual undertaking the test
include identifving cases of obesity or undenweight which can be a disadvantage to students' motor
perlormance.  There are many methods used in the kaboratory to estimate body density which is
nccessary for calculating percent body fat. These methods include under-water weighting, volunw
displacement, polassium K* count isotopic dilwtion and ulirasound technique.  1lowever these |
method are very gxpensive, riskjr and its feasibility is limited {or clinical or research purposes. At
prescut the use of anthropometnic skinfokd methods  particularly for large number of people 18 very
popular. It invohes the use of skinfold calipers which are not very expensive and saitable for a
field test 10 be conducted on a large number of people within a short period of time.  Dunin and
Waomersly (1974) meusured skinlolds in 3!)‘.) malcs amd 272 Jemales, age 16 - 72 years. They also
determined the 1otal body density of cach subject by weighing lum or her underwater (hydrostatic
weighing). The equations were then dewveloped to estimate from four skinfolds the percentage of
any particular individual's weight that is due to fat.

Parizhovae (1961) measured skintold and underwater weight of boys and girls age 9 - 16
vears using just two skinfolds (triceps and subscapula), she reporied the vorrelation coctlicient
between hydrostatic weighing and the log of the skinfold to be from 0.81 1o G.45. She developed
nomograms for use on the basis of her prediction.

Johnson and Nelson (1979} reported that Piscopo established nonns and compared

skinfold and other measurements of 637 Halian, Jowish and Negro pre-adolescnt bays. Aniuhg

the resuits revealed were the tollowing; The largest skinfold measurements and upper any girth,
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thigh girth and bi-illac diameter measurements were found within the Jewish group, followed by
the Matian and Neero groups, respectively: thigh eirth apsrovsvately doubled upper arm pirth
measurements in all three sroups. Hich correlations were found between shinfold and weght, but
low correlations were found between skinfold and height.

Malina and Johnston (1967) studied age, sex and matunity diflerences  in the composition
of the upper arm. They found fat in the upper arm to be best predictor of weight in both sexes.
Sex differences in the composition of the upper arm were found to anse essentially al adolescent
due to the loss of fat in body

Johnson and Nelson (1979) cited Gettman et al. as having reported a oreater loss in fat for
the 5 - days - per - week exercise program than when subjects exercised only 3 days or 1 day per
week. Furthermore they compared the effects of 15, 30 and 15 nunute exercise sessions on body
composition and certain physiological responses. It was found that the total skinfold measures

were reduced in proportion to the duration of the training sessions.

2.8.1 Patterns Of Far Distribution

Regional varation in the amount of adipose tissue is currentlv ol interest since fat
distribution. adipose tissue metabolism, abnormalities in lipid and carbohvdrate metabolism, and
several chronic discases are associated in adults (Bjorntorp. 1986). Fat distribution refers to
location of fat and not to the absolute or relative amount of fat. Adults with a more central
(centroid) distnbution of far (e g. relatively more on the abdomen than on the extremities) are
apparently more ai nisk for cardiovascular discase and non insulin dependent diabetes(NDD).

Since many chronic discases have their roots in childhood and adolescence. regional vanation in

fat distribution during ovowth merits closer examination. McCloy (1936) recognised anation n
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subcuiancous fat distribution during growth and the need to distinguish between subcutancous,
nméntal, and other internal fat. Using anatomical data, Mc Cloy described general trends in
subcutancous fat distribution during growth as follows:

The fat seems to be much morc evenly distributed in the prepubescent of cither sex. The
postpubescent male develops the neck, back of arm, abdominal and thigh pads more than the hip
pads, while the postpubescent female develops all of them. but seems 1o develop the abdominal
pads fgss and the hip pads more than the male (e Cloy, 1936).

The distribution of sub cutancons fat olten viewed as a ratio between  skinfold thicknesses,
measured on the trunk and those measured on the extremitics. Changes in the ratio between (he
sum of three trunk shinfolds (subscapular, suprailiac, and abdominal) and the sum of three
extremity skinfolds (iriceps, biceps and medial eally are observed during, growth. The proportional
distribution of trunk and extremity subculancous {at is rather stable during childhood and is similar
in boys and girls. Subsequently, sex differences in fat distribution occurs. Females appear to gain
relatively more subcutaneous fat on the trunk during carly adolescence and then gain  fat on the
teuntk and extrenmitics at a similar pace. Males accumulate relatively more tat on the tiunk during
adolescence. which is aceentuated by a reduction in subcutancous fat on the exiremitics at this tme
{Malina and Bouchard, 1988).

There is at present, no c[fcctive rﬁe.’ms of distinguishing between subcutaneous and internal
fatin children, Assuming that the ratio of the sum of skinfolds taken at several trunk and extremity
sifes (six skinfolds as indicated above) to a densiometric estimate of fat mass (FM) provides an
estimate of the contribution of subcutancous fag to F.M. F.M. increases at a faster rate than
subcutancous fat during chikdhood in both sexes. The trend continues through adolescence in girls,

but the relatiaship between subcutaneous fat and 1A changes during male adolescence. Males
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have propottionally more subcutaneous fat on the trunk rclative to FM, and less on the extremitics

(Malina, 1989).

2.9 SUMMARY

From the literature reviewed it appears that power has been measured and studied in
various wavs, 1l has been studied by: |
(a) Iathlctic bowcr method whete extrancous movements are not oliminated
(b)  work-power methad were extrancous movements are climinated and
{c)  motion photography where recordings of force distance and ttme were collected to

calculate power based on ils mechameal principle obviousty.

Results conflict with regard 1o the effectiveness of isometric (raming and  power
development due to variations in {esting and training procedures. |

It was a generally held view that agility is almost entircly dependent upon onc's heritage,
however rescarch revealed that it could be mmproved thwough practices, traning and instruction,
Johnson and Nclson (1979) cited Espenschade that boys and girls increased in aglity performance
up to 14 years of age after which girls seem {0 decline while boys rapidly goincd in agility.

Physical cducators belicved that strength - building exercise are detrimental to speed of
movement. [lowcever, rescarch has shown quite convincingly that just the opposite is true; that is
strength training improved speed of movement.  There have been numerous studics reported on
consfructing tests, contribution of various activities in devcloping fitness amd relationship of fitness
to other trants and types of performance. Rescarch evidences have shown that programmes of
conditioning would produce gains in motor fitness, In contradiction to this Johnson and Nelson

(1979) cited Campney andt Wehr that a ten - week training period utilizing the exercises advoeated
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by the Presidents Council on physical fimess was not likely to produce significant improveinents in
hny of the fitness components studicd except in fexabtity,

Rescarchers have trouble in obtaining repeatshle reading of anthropometric measurcments
oven in the laboratory situation because it require knowledge, skill and practice.  Therefore there
was congiderable value in making flesh marking with washable feit pon before measurements.

Skinfold calipers were psed to evaloate body composition in a ficld siluation so as to
determine percenl body fat. Individual teachers variation may make the data invalid it caution is
not excrecised during the process of measurcments,

Numerous studics have heen cartied out ou physical fitness amd tle physical education
pmgmnuﬁcs. While some researchers have found significant mferactions between them, otlicrs
found no significant different between,  So much attention has been focused on health related
physical fituness, wheréas there is sparsity of information on performance related physical fitness
especially of our adelescents in the Sceondary schools in Nigeria.  Thus this study was undertaken
to provide some base line data on the specific age groups and to cevaluate the cfficiency of the
physical vducation programmic in - our Sccondary school.  Tlis was also an aspect that is mostly
emphasised (o students at their physical education lesson.  To achieve this objectives some of the
ingtrument developed in America would be used on Nigertan to investioate their performances. |

Secondly, the growth pattern of Nigeria adolescents would also be broadencd and baseline

data for understanding growt: spurt and maturation would be provided.

30



CHAPTER il
METHODOLOGY

3.1 INTRODUCTION

This study imvestigated the body fat percent. growth and motor fitness performance of
adolescent bovs and girls in Nigenia

This chapter describes research design, measuremient and tests, rationale for the selection
of test items. lesting protocol, sequence of test, instrumentation, subjects, testers, experimental

control and statistical techniques used.

3.2 RESEARCH DESIGN

As the purpose of the study was to find out ditferences between 13-18 years old Nigenan boys
and guls in body fat pereent, growth and motor performance, a 2x6 factonal research design, as

shown in paradigm I was used.

[ Sex Age ,l
Male 13 i ' 15 16 { 17 18 .

Female ! | } |

Paradigm I: 2 x 6 Factonial Research Design for Sex and Age

In this research design fifty (50) boys and fifty (50) eirls were randomly sclected for each

age group of 13.14.15,16,17 and I8 vears [rom scecondary schools. The height and weight of these

subjects were recorded after which 3 girths, 7 lengths and 4 skinfold measurcments were taken,
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lests of SO meters sprint for speed, shuttle run for agility and standing bioad jump lor leg

explosive power were conducted on them. The data thus collected was statistically analysed 1o test

the hypotheses of the study.

3.3 MEASUREMENT AND TESTS

Four (4) skinfold measurements, body herght and weight | 3 girths measurement and 7
length measurement of the subjects were taken, in the study. In addition shuttle run test for agility,
standing broad jump for feg explosive power and 50 meter sprint for specd were conducted. These

measurements and fests are described below:

3.3.1. Skinfold Measurements

{(a) Skinfold: The purpose of this fest was to estimale the percent body far from the
amount of skinfolds obtamed  from the triceps, subscapula, abdomen and surpraffac of the nght
side of the subjects,  In this estimation. the lTollowing procedure as recommended by Ross and

Marfell-Tones. (1983) was lollowed:

1. [ ocate the site of measurement carefully and then mark it with a felt pen. This wall
minimize measurement crrors when the sites are marked in advance of taking the
measurement,

1. Cirasp the skinfold between the thumb and forefingers of the left hand. Make sure

that the told is as large as possible and that it contains all the subcutancous fat at the
site of measurement

il Hold the fold between the finger and thumb of the left hand while the measurement
1s being taken.

. Fake the reading 4 - 5 seconds after the application of the caliper jaws.
V. Make sure thot the skinfold 1s not distorted by pressure or tension from adjacent
clothing.
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VI Read 1o the nearest mm and remove the calipers and the gripping hand from the
sHc

Vil Record the score in nin

The four skinfold arc added together and substituted m one of the following equations of
Watson, (1981)
Boys: Hody density = 1.1533 - 0.0643 log,, |total skinfolds|

Girls:  Body density — 11369 - 0.0598 log,, Jtotal skinfolds|

Conversion of bodv density scores to an estimate of per ntace body tat was made using

the equation:

| s
Percentage Body Fat — - - 45 100

| Rodv Density

3.3.2. Anthropometric Measurements:

(a) Height: I'he subjects were measured without shoes,  They stood with their backs
fully stretched with the head erect. 1 he standiometer was used at right angle 10 the subject’s head,
The upper surface was horizontal and not titled and care were taken  that  the pressure, did not
cause the subjects to shump or alter their position.  The subjects were told to bend their knees
slightly when stepping awav so as not to disturb the angle before the height is recorded. The

hetghts were recorded i contimeters (Johnson and Nelson, 1979).

(b) Weight: I'he subjects were weighed wearing minimum clothing such as gym shorts,
They were measured al the same 1ime of the day and 1o the same degree of accuracy  usually 1o
the nearest half kilogram. The tester controlled the weightng situation so that there was minimum

embarrassment  on the part of the subjects.  The subjects stepped on the scale barclooted and
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looked straight ahead, while the tester read the weight in kilograms and recorded it (Johnson and

Netlson, 1979).

(¢) Girth Measurements (circumfercnce) (Johnson and Nelson, 1979):

i.

i

Arm Girth: Arm Girth was measured when arm was maximalty flexed aud muscles
fully contracted.  Also the greatest girth when the biceps is fully extended and
contracted. A constant tension tape will be used for the measurement and will be
recorded in centimoters,

Waist Cizth:  The 1ape was placed around 1he waist, on the skin, at the level of
the umbilicus.  The tape was mainfained at a horizontal position across the back of
the subject and read 10 the nearest centinieter.

Ifip Girth:  The tape was placed horizon(ally around the hip af the level of the
greater trochanter and! read to the nearcst centimeter. In cases where the oxact lovel
were difficult 10 locate, the subject was asked 1o flex the hip joint and the head of
the trochanter was felt for while the leg s moving. The reading were taken to the
nearcst centimeler,

(<) Length Measurements: For kength mecasurcnwents the Hapanden antropomeler was

used to measure the following:

ii.

fif.

vi

vii

Trunk lLength: The standing height minus lcg length.

Upper armlength:  From the acromion process to the tip of the olecranon
process at the cibow joint :

Lower arm length:  From the olecranon process at the clbow joint to the tip of '_
the third finger.

Torad arm length:  From acromion process to the tip of the third finger.
Upper leg length From the greater trochanter to the knee joint.
Lower leg length [‘'rom the knee joint to the floor.

Toral leg lenpth: From the greater trochanter to the floor.

All these measurerments werg taken to the nearest contimeter (cm).
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3.3.3. Motor Performance Tests:

() Shuttle Run Test:  This test was to measurce the agility of the subjects, in running and
changing dircction. Two Tines were marked 30ft apart, the starting line and the second with blocks
of wood arranged.  The subject stood behind the starting line and on the signal "go”, ran, picked
one block of wood and returmed to the starting line. The process was repeated with the second
block. The subjecls ran as fast as possible across the finish line. Some time were allowed
between two trials.

The score for each subject was the length of lime reguired 1o the nearest tenth of a second

to complete the course of the shuttle run (Phatips and Homak, 1979).

(b) Standing broad jump: This test was used to measure the muscular power of the

lower limbs in jumping forward. The subjects were encouraged fo jump as far as possible to along

distance.

With the feet parallel to cach other and behind the starting ling, the subject bends  the
knees and swings the arms and jumps forward as far as possible.  The subject il upon  lading
falls backward. thc mcasurement is made between the starting line and the ncarest  part of the
body touching the landing surface. |

Only three (3) trials were allowed in which the amount of force generated it one best
maximum ¢ffort was recorded. The distance to the nearest centimeters at the end of the jump.

were measurcd (Philips and Homak, 1979),

(c) 50 Meters Dash Test This was 10 measure speed of movement. Two subjects ran at the

same time. Both started from a standing position so as not to put subjects who were not familiar
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with other starting positions at a disadvantage. The commands " Are you Ready” and "Go” were
given. At the command (o go the starter deopped his arm so that the timer at the finishing line can
start the timing. The subjects ran as fast as possible across (he finish line, The clapsed time from
the starfing signal until the subjects crossed the finish Tine were measured to the neasest (enth of a

gecond (Philips and Hornak, 1979).

3.4  RATIONALE FOR SELECTION OF TEST ITEMS

Three (3) test items from provious studics were recommended by the AAITPER Youth
Fitness test (1976), These include shuttlc tun, 50 meters dash and standing broad jump because of

their reliability as test of agility, speed and reaction ime and lower Emb power respectively.

J.4.1 Shamle Kun

Fleishman (1964} concluded from his study that a shutile run measures agility, as 50
meters dash measures speed and teaction fime.  But cach of these emphasizes different muscle
groups. Howcever, they are for general speed and gross body movement.  Verducci, (1980) stated

from their study that three triaks should be given in the shutle run fest.

3. 4.2 S0 Meters Dash

The 50 meters dash has been found as a valid mcasure of generat total body speed.  This
however has not been chaflenged.  Fleishman (1964) on the basis of factor analysis chosc 50
meters dash as one of (he (est batterics for measuring general specd.  Klesius (1968) reported a test

- retest reliability coefficient of 0.86; whercas Baumgartner and Jackson ( 1970) reported a
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coefticient of 0.94. Thev also tound that there was a higher test - retest coetficient for the last 30

meters (0.9735) than for the total 50 meters (0.949)

3.4.3 Standing Broad Jump

This item has been accepted as  a valid measure of explosive muscle power of the leg
extensor muscles. Fleishman (1964) included the standing broad jump as a test under the factor of
cxplosive strength of lower limb,  Verducci, (1980) concluded that one irial could be given than
the three recommended in the AAHPER Youth Fitness test batterv.  Klesius (1968) reported a
fest - retest rehability coctticient of 094 1 a study myvolvmg 150 tenth grade bovs as subjects.
Kane and Meredith (1952) found 0.97 10 0.99 rehabihty coefhicient in the standing broad jump

with bovs and girls Trom 7 10 9 vears of age.

344 Anthropometry

This myvolves the measurement ol the external parts of the body. Fhere are iwo tvpes ol
anthropometne measuring mstruments, one assoctated with body dimensions and the other with
somatotyping.  The two common body measurcments used m physical education we those
concerned with the gnth or corcumierence and girth meaarement of vanous bodv sepments. Garth

measurement mclude:

\rm pirth
Wost ogrth
110 parth

I enoth measurements mclude
Standing herehr
I runk
1 pper arm
Fonver arm
total arm
Upr - lee
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Lower beg . o
Total feg _ o
Shinfold  thickness was  measured  in accondance  with  sugpested  standardized
anthropometric protocol (Ross and Marfell-Tones, 1983) of triceps, subscapuiar, abdomen and

suprailiac sites of the body. It fiad been observed carhier that the skinfold measurement of varnious

siles of the subjevts in the same age category showed high corrclation test - retest value of 0.742 to

0.93938 (Montove et al 1965).

35 TESTING PROYTOCON,

All subjects were observed medicallv to be healthy. Before the tests were conducted, every
subject gave his ot her consent to be tesied and clearance from their parents were obtained because
thev were stifl minors,  They were then given explanations and demonstrations of the tests (see
appendix A).

‘The subjects were given the opportunity to ask questions and told that of their free will,
could dechine (0 pasticipate.  All the subjects participated while the tests sems were administered al
random, There was no announcement of the next test until it was time to go o the testing spot.
This was to improve reliability. At the testing spot the subjects were allowd 1o practice or warm

up.

3¢  SEQUENCE OF TLNTS

In order to climinate the influcnce of fatigue caused by previous (est involving the same
muscle groups and {0 minimise orror vadance, measurements and fests were recorded in the
following seguence.

(  Height
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(o R T N o

(i) 50 meter sprint * > LI
(v)y  Girth measurements ) & .
(v} Standing broad jump ' -
(viy  Length measurcments oy 4 B
vty Shutile run * ‘
.
N

3.7 INSTRUMENTATION

The instrumnents used in the study are listed below according to cach tcst conducied or

measurement laken:

a. Skinfold measurement

Harpenden skinfold calipers (Jolmson and Nelson 1979): Skinfold calipers were used (o

measure skinlold tickness of triceps, abdemoen, suprailiac and subscapular.

b. Anthropmeltric nioasuromenis

(1 Harpenden anthropometer (Johnson and Nelson, 1979).  This is a segmented tube with
a fixed cross-arm at the top and when the four segments were joined to make a larger caliper of 2
meters long, a movable sleeve-hke cross mm slided along the entire tength of the tube (0 indicate

length dimension. Calibration was in centimeters.

(i) Weighing scale (Shermond) (Johmson & Nelson, 1979). Shermond weiching machine was

used to measure weight and height.

(iii) Giirth measurement A constant tension metallic tape (Johnson & Nelson, 1979). This

was used to measure the different girths or circumfcrences.
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. Muotor Performance ‘Tests

(i) Shuttie run test. Whistle and stopwaiches were used in addition to using blocks of

wood for starting.

(iiy  Standing broad jump test. Mecasuring cloth tape was uscd 1o mcasure  distances

covered during the standing broad jump.
(iti) 50 meters sprint test: Whislle and stopwatches were used.

38  SUBJECTS

'The average height of the hovs was 1.60 + 0.11 meters, which range from 1.30 - 1.88m,
whereas (he average height of the girls was 1.57 & 0.07m, with & range of 1.22 - 1.79m. The
average woight of the male subjects was 48,50 1 10.83 kilograms (kg), with a range of 21-8%g

The average weight ol the female gubjects was 49.99 + 8.03 which range from 24-87kg,

3.9 TESTERS

A total of six (6} testers were used in this study, out of these tesiers, 3 were females and 3
were males. All the tosters were otiented about the purpose and procedure of the test. They wcr;
personally trained by the researcher to take girth, length and skhinfold measurement as well as (o
conduct motor performance fests il they obtained test-retest rcliability cocfficicnt of 0.90 and

above. One tester for girth, one tester for fengths and onc tester for skinfold measurement of boys

were used. Similarly, another 3 iesters were used {or the girth, length and skinfold measurcinents
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of the female testers. The temale testers were used for girds and the male 1csters for boys. Afler
taking the measuremeni the festers conducted the three motor performance tests.

In order to avoid tester bias, all the testers were rotated randomly from test (o dest andd
meassrement to measurcment. Howcever, because of socio-cultural restriction, female festers were

used for temale subjects and maie testers for male subjects.

3.0 EXPERIMENTAL CONTROIL.S

In order to ¢nhance systematic vanance and mufmize crror variance, the following

experimental controf were maintained throughout the testing,

I All subjects were observed to be medically healthy., Before the tests were conducted, every
subject gave his or her consent to be tested and clearance from thew parents way obtained

because they were still minors (see Appendix A).

2. No attempt was made 1o record atmospheric pressure, temperature and humidity during
testing. Howgver, it was assumed these climatic conditions were the same during the tests

and they werg conducted at the same time of the day and during the same season.

L

3 In order (o minimize crror variance, afl instruments used in this study were tested for

validity. veliability and objectivity,
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3.11  STAVISTICAL ANALYSIS

The data colfected were analyzed using descriptive as well as mferential statistical
techniques.  Analysis of varance (ANOVA) was used for ditferences between age groups in
differcnt vanables,  Post hoc test was conducted to locate the significance of the differences when

1" was significant.
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CHAPTER IV
RESULTS AND DISCUSSION

4.1 INTRODUCTION

The purpose of this study was find out differences between 13-18 year old Nigenan boys
and girls in growth, body fat and motor performance. The data collected were analysed using the
computer facilities at National Animal Production and Rescarch Instituie (NAPRI) A B.U. Shika,
Zaria. The results of these analyses are presented and discussed in this chapter according to the

hypotheses of this study. The decision was made 1o reject or accept null hypothesis at alpha value

of 0.05,

412 RESULTS

Before the results are presented according to hypothesis, information regarding the mcané and
iheir variance of growih measurcs of fhe subjects is given according to age and gender in Table 4.1

A carclul obscrvation of Table 4.1 shows that male and female subjects reach their peak at
different times in the growth of the different scgments of the body. For example, female subjects
peaked carlicr than the male subjects in trunk length, lower arm fength, total arm length, upper leg
length and total leg length. in which the male subjects peaked much later. But for these
differences. growth patterns in the difforcat body scgment was very much similar for male and

female subjects as shown in Figure 4.1, 4.2 and 4.3.
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Mean and Standard Deviation of Growth Measurements of Trunk, Upper

N Arm, Lower Arm, Upper Leg, Lower Leg Lengths as per Age and Gender.
Vanablos Cender  Stat Ape
13 14 s 16 17 I8
Trunk [ength (em) Male n 104 11 138 105 105 102
4 SRT77 SwSs olD4 A28 65R6 oS]2
SD 404 ART 733 7 0o 602 528
Female n 103 102 101 100 n9 101
X ofl24 0325 o204 0223 06300 oleS
S 517 6 06 524 729 5.72 705
Upper Ann Length (em) Male 20% 3085 3215 3270 3394 N7TS
sSD 50§ 1 8o FIRE 282 X0t 33
Female 03 3)50 328 78 AR 327
b 3 213 A 203 3G o 1R 2.1
Lower Arm Length (cm) Male 4209 4434 4591 4721  4AB4R  dBoS
sD As] 2M 209 A2y ilo 298
Female y 04 1118 1172 4511 4500 ASO9
s b 2n 220 W 298 2w 281
Total Arm Length fem)  Male 742 7400 TTR4 ROOS 81O} K21
SD oBY 5SS S0 53 471 195
Female y 7333 7531 Te3w  TR]) T789 7744
s 433 Sol oll 52R 307 557
Upper Leg Length iem) Made o Q3 A58 TR 898 IREo  UR9
5D 322 3.57 193 423 541 101
i‘emale y 427 472 de2l 4800 4726 4040
SD 3R 118 186 136 33 1S
Lower Leg Length (cm) Male 4776 4YRl  S099 5228 S20R  S33
sSD 3 59 328 IR7 358 Al 4.77
Female 4725 AR 4056 4929 4901 SOOI
S 302 2R2 2.12 2. in 257
Total Leg Lengthfem) Male 9012 9505 9TRR 10092 1019 10382
SD 621 69 0 50 708 534 nlb
Female 90 | 9271 9S75 9783 9933 Y04

S 637 59 538 023 553 449
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Figure 4.1 Histogram of Trunk Lengths for Boys and Girls

r“‘ Boys

[ﬂ] uirls

s

Age (years)

Figure 4.2 Histogram of Total Arm Lengths for Boys and Cirls
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Figure 4.3 Histogram of Total Leg 1.engths for Boys and Girls

Information regarding mean growth measures and (heir variance of male and female
subjects for arm, hip and waist girth is shown in Table 4.2.

Table 3.2 clearlv shows that female subjects peaked carlier than the male subjects in all the
3 pirth measurement which included arm, hip and waist girths. As in the case of length measures
the pattern of growth in girth measure the pattern of growth in girth measure was very much
similar for male and female subjects.

These results, coupled with the findings of length measures generally suggest that girls

reach puberty earlicr than boys.

46



Tahle 4.2: Nean and Standard Deviation of Growth Measurements of Arm, Waistl and
IHip Girths as per Age and Gender. o

Vanables CGender  Stat | Age _
. I 14 15 16 17 1%
Ann Gith {em) Male x 1940 2085 21R1 2299 23S6 2422
N} 1! 222 21 2.8} [.83 242
Female W66 2215 2200 33 2387 2306
R ) | 86 2.06 1.78% 243 1.94 2.0%
Hip Girth (cm) Male X\ 7182 To42 TR 8093 BIIR Rdv4
5D 7.08 SRl 512 649 5.00 6.5
Female T g1.19  RIRZ RI79  RKT42 RS9
D 6.18 579 5.62 769 6.1l 585
Wast Girth (cm) Male x 6416 6732 6769 o9Kl 70K} 729
8D 479  55) S9R 8§ 647 621
Female  y 66.2 6792 7102 G937 TLI8 9.7
8D s 53] 485 RSB 478 ol

4.2.1 Gronsh
Sub-Hypothesis I There are no age and gender related differences in the growth of adolescent

bovs and girls,

To test this hypothesis, generally, Lincar inodels procedure was used fo find owl the
sigrificance of differences due to gender, due (o age and duc to inleraction of ape and gender in

the different growth measures. The results of which are shuown m Table 4.3,
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Table 4.3: Analysis of Growth Variance with Age and Gender

’ Variables Age ] Gender : Interachon
Trunk Length (cm) | 14.47% 1 omw | nazes
!}l Jpper Amm Length (cm) _.10 b S 0.05 i ERIE g
[Lower Arm Length (cm) 77 36%* R4 68*" i I8 Seo~*
"_'l'nla] Arm I.-:_nm}il.cm) 66 97 ! 31 44 ] 11 *)T".
-'l.._'ppcrl.c.g_ Length (em) | 72987 ! 28 So= L _549°°
Lower Leg Length (cr) AL01** | 14004%* ﬁi_ 7.59% |
otal Leg Length (em) §5.09%* [ WoR*> | 9.71°*
IAmm Gurth (em) 9208 | 1782*% | 963
Wp Gith (cmy | 9476°* | 13124°% | doses
Want Girth (em) | 3168 | 152 f 600

DF(5,1246) 0,05 < 2.22

Schefe's post-hoc fest applied to locate the significance of these significant age and gender

differences in trunk length, the results of which are shown in Table 4.4,

Table 4.4 Summary of Schefee's Post  Hoc Analysis for Trimk Lengths by Age and

(render

—— L — — ”
[ | 13 | M 15 | de ) 17 | IR
Irl] ! I - ‘|- - I_ ._- I
! } } } !r l ]
4 { [ f [ = | [
b 4 ER— 4 — . - -4 -— |
15 ! T L - i |
' 1 —— i f i {
6 | | | | |
I 4 - L + 4
117 | | = . | .‘ |
} i ! : } 1
"8 F® F

Sigmficant gender difference was due to mean difference between boys and girls in trunk

length at age 15, whercas the boys reached their peak trunk length Table 4.4 reveals that significant
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age differences in trunk length were due to differences between 13 versus 16,17,18 between 17

versus 13,14 and 15 vear age groups.

Results of Schefe's post-hoc test for significant age and gender differences in upper arm

length are shown in lable 4.5.

Table 4.5 Summary of Schefee's Post - Hoc Analysis for Upper Arm Lengths by Age
and Gender
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Table 1.5 reveals that the significant aee differences in upper arm length were due to
differences between 13 versus 14-18 age groups, between 14 versus 15-18 age groups. Similar
significant age group differences were found in lower arm length, upper leg length, lower leg

length. total lce length, and total arm length as shown in Tables 4.6, 4.7, 4.8, 4.9 and 4.10.

Table 4.6 Summary of Schefee's Post - Hoc Analysis for Lower Arm [Lengths by Age
and Gender
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Table 4.7 Summary of Schefee's Post - Hoc Analysis for Upper Leg Lengths by Age and

Gender
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Table 4.8 Summary of Schefee's Post - Hoc Analysis for Lower Leg Lengths by Age and

Gender
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Table 4.9 Summary of Schefee's Post - Hoe Analysis for Total Leg Lengths by Age and

Gender
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Table .10 Summary of Schefee's Post - Hoc Analysis for Total Avm Lengths by Age and

Gender
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Results of Schefe's post-hoc test for significant gender and age ditferences in girth

measurcs are shown in Table 4.11. 412 and 413,

Table 4.11  Sumumary of Schefee's Post - Hoc Analysis for Arm Girths by Age and Gender
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Fable 411 reveals that sigmificant age differences i arm ginth were mainly due to
differences between 13 versus 1415161718, between 14 versus 15.16,17.18 and between 15

versus 16 1718 ape proups i arm girth (circumierence)



Table £.12  Summary of Schefee's Post - Hoe Analysis Tor Hip Girths by Age and Gender
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Table 4.12 shows that significant gender differences in hip girth were due 1o differences
between boys and girls at 13 and 15 age levels in arm girth. Significant age differences between 13

versus 14-18. between 14 voisus 16-18, and between 15 versus 16-18 age groups m hip pirth,

Table 4.13:  Summary of Schefee's Post - Hoc Amnalysis for Waist Girths by Age and

Gender
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Table 413 reveals that the significant gender differences in waist girth were due to
differences between boys and girls at 13 and 15 age levels, suggesting that sex ditference in waist
levels at other age levels were not significant. Similarly significant age differences in waist girth
were due to ditlerences between 13 versus 14-18, between 14 versus 16-18 and between 15 versus

16-18 age groups in waist girth.



4.2.2 Body Fat Percent

Results regarding the mean values of 13-18 vear old bovs and girls in body fat percent are

shown in Table 4.14.

Table 4,14, Means and Standard Deviation of Percentage Body Fat of Subjects by Age
and Gender.

‘Gender | Stat } Age

| 13 ‘ 1 1S ) 1o 17 | I8
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An examination of Table 4.14 indicates that the body fat percent ("o) had a lincar increase
until the age of 17 when it dropped to (19.15%) for bovs. The girls mean values sanmlarly
increascd but dropped at age 16 (29.19%). The bovs mean values (17.8%) of body fat percent

were consistentlv lower than those of girls (29.4%).

Sub-lypothesis 11: - There are no siemificant age and gender related diterences m body fal
percent of adolescent boys and girls.

In order to test this hvpothesis the data collected on body fat percent (“o) was statistically
analyzed by using general linear models procedure. The results of this analysis are shown in Table

4.15



Table 4,15 Analysis of Percentage Body Fat Variance with Age and Gender
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Figure 4.4 Histogram of Body Fat % for Boys and Girls

Schele's post-hoc comparison showed significant differences between 13 versus 14-18,
between 14 versus 15-18and between 15 versus 16-18 age groups. Perusal of table 4.15 shows
significant gender and age differences in body fat percent. In addition table 4.15 mndicates
significant influence of the inferaction of age and gender on the variability of body fat percent.
Application of Schefe's post-hoc test showed that significant diflerences in body fat percent were

due to differcnces between 13 versus 15-18, between 14 versus 16-18 and between 15 versus 17
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age groups in body fat percent. Suggesting that alter 15 vcars ol age the adolescent boys and girls
became stable in the bodv fat percent. The gender differences in body fat were due 1o differences

between bovs and girls at all age levels. indicating that the eirls had significantly higher body fat

than the bovs throughout their adolescence.

4.2.3  Motor Performance

Mecan scores of 13-18 vears old bovs and girls in motor performance tests are shown in

Table 4.16.

Table 4.16: Mean and Standard Deviation of Motor performance of Subjects by Age and

Gender.
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Careful cxamination of table 4.16 shows that both boys and girls peaked in agility at age
18, whereas bovs peaked their general speed at age 14 which is carlier than 17 year of age at which
pirts peaked. However, girls, peaked their performance in explosive power at age 16, which was
carlicr than age 18 which bovs peaked, Table 4.16 turther shows that both boys and girls develop
their agility, speed, and power graduallv till they rcach their peak after which they were either

stable or on slight decline, as shown in Figure 4.5.
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Figure 4.5 [istograms of Motor Performance for Boys and Girls
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Sub-Hypothesis 11 There are no sienificont age and gender related diffesences i the motor
performance ol 13-18 vears old bovs and girls.

To test this hypothesis, general lincar models procedure was used because of the uncqual
number of cells n the data that provided information on gender, age and gender and age
interaction difforences in motor performance. The results of which are shown m Tables 4.17, 418
and 4.19.

Information regarding gender and age differences in agility as determined by shuttle run

test s shown in Table 4.17

Table 4.17 Gender and Age Differences in Agility

Y | 1
Source Bl} ¢ TYPE lilss | Mean square | 5

| | |
b i . i ————— - 1
I renlen | | A1, 18S9K A1 IRS UR £,42725 |

¥ l ]

| - | A e = |
[Age | 5 [ 251731 | 5031 f 17145 .
\pe-gender | S ! 3753 | 67 S : 2.\
M- — e ) ——— e e —_— e —

17¢5.1242) 222 <« 0.08

Table 4.17 shows significant gender, age and ocnder and age interaction differences in
agility Apphcation of Schele's post-hoc test to locate the significance of the differences showed
that boys and girls were significant difference in agility at apes 1S and 17, The age difference
became significant because of difference between 17 and 18 vears age eroup n apility.

Results of the analvsis of performance of bovs and girls in speed as determined by 50

meters sprant are shown table 1 18 wiich also shows gender and age dillerences in spevd.
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Table .18  Gender and Age Differences in Speed

Sotce CDE L TYPE s Mean Square ¥
« sender : i _‘. 1.750.12 1.750 12 : w2
Age : S {7 Loan .0t
l.f\;:c-\icnr‘[cr . 5 i A7 43 '_T"‘ L 2 l_

Fi5.1244) 2.22 -. 0.05

Table 4.18 reveals insignificant age. and age and gender interaction differences in speed,
suggesting that the age levels included in this study did not have significance on the general speed
of the subjects. Howe er, there were significant gender differences in gencial speed which was duce

to differcnces between hovs and girls at ages 13-18 years, suggesting that boys were superior to

girls throughout the adolescence penod in speed performance.

Information reearding pender, age and gender and age interaction dilferences i explosive

leg power as determined by standing broad jump s shown i table .19,

Table .19 Gender and Age Differences in Explosive Power

T

Source L pF L TYPE Iss [Mean Square! i
e ——— et i e —————— e e e el et
Gender ! | 1992 4w 92 RAl 1
» —} » .
Age y 5 542 ! | DR IR 25
Age-Gender , 5 o2 | 09 8 S0

Ft5.1242) 2.22 - {05

A caretul exammation ol table 4.19 shows significant age, gender and gender and age

differences in explosive power of 13-18 year old boys and girls. CGiender differences in explosive
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power became significant hecause of differences hetween bovs and girls at ages 16-18 years,
indicating that bovs improved their performance at these age fovels than the girls did. Age
differences in explosive power became significant because of differences between 13 versus 15-18
and hetween 11 versus 16-18 vear age eroups in explosive power, indicating that improvement in

explosive power was faster from 15-18 vears of ape

4.3 TMSCT SSHON
£.3.1 Growth

Ihe result of thes <tudy showed significant differences between bovs and girls and variation
between ages 13,1015 and 16.17.1R in growth measures. The studv showed that at aees 13 - 15,
girls surpassed bovs in trunk . upper arm . lower arm . total arm . and total leg lengths, I he girths
on the arm. hip and wast, for pirls were sigmficantlv higher than for bovs at ages 13,14, and 15,
But, boys at aees 16,17, 18 surpassed the girls, in all anthropometric measures.  Lhese hnding are
in line with those of Digjomaoh and Foar (1983),  Adeniran and Orodele (1988), Thomas and
frrench (1985) and Adevanju (1994) who found simifar differences, suggesting, that preadolescent
and adolescent bovs were superior fo the girls in the same age eroup except in balance task.  Also,
preadolescent girls were superior to their male counterpart in all the measured anthropometric
variables  However, boyvs at adolescence were supertor to the gils m the same age groups in this
measures.  These sev differences are aftributable fo the fact that girls attain growth spurt two (2)
vears carlicr than hovs (Tanner, 1962). However when bovs attain growth  spurt two (2) vears
later, they surpass girls in all growth vaniables. Therefore, the rapid increase in body length and
limbs of bovs at adolescence 18 explained by the delaved growth spurt which happens at age

16.17.18 as opposed to ages 13.14.15 in girls ( Adevanju 1994 Similar trend is observed in the
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growth spurts of American, Furopean and Asian adolescents. These universal trend can therefore
be attributed to biological sex differences in growth and maturation.

Although and development have been shown to start sat different ages. the growth pattern
seems to remain constant.  As a result, some children develop faster than others (1anner, 1978).
Vanations in body shape. size and proportion should be expected because of the different timing
of prowth initiation, genetic components, physiological functioning of internal organs and the rate
of growth and developmental potentials due to cultural activities.  Kaka (1983) reported greater
varability in body dimensions in the 13 year old girls than in the 16 vear old girl. - Simalarly certain
degree of umforouty i the rate of growth of the  body dimensions at the five cthnic groups
(Hausa, Fulani, Tiv, Berom and Yoruba.) at 16 years of age was observed.  The rate ol growth
and development of one part of the body different from that of the others. All these patterns and
rates of growth scemed to ocenr between ages of 13 and 16 years in girls onfy.

Howe, (1980) explained that in carly  adolescence much of the gain in height was in the
length of the Iees and in the middle and Tater adolescence the increment was in the length of the
trunk.  Although rapid growth and development could be observed in girls from this study,
differences in the rate of matunty of the parts of the body must have varied from one girl to
another.  The chronological aoe at winch the penod of adolescence beging and ends difler from
one child to another (Malina, 1974, Malina, 1989, Kemper, 1985 and Beunen et al 1988).

Nutnittonal deficiency had been suggested (o be among the major causes of variation in age
at which children started experiencing the adolescent changes (Hurlock, 1972, Anderson, et al
1975y  Wattcrnbere (1973) also saw a relation between tallness and greater secretion of the
growth stimulating hormone of the anterior pituitary. One might therefore assume that the greater

the secretion of the hormone. the taller the chuld and the lesser the scerehion the shorter the child.
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Sex differences were also cited as responsible factors for the difference of age in which adolescent
changes began (Malina. 1974). Thus, the results of this study failed to support its null hyvpothesis

on pender and age related diflerences in growth measures.

4.3.2 Body Fat Pervent

Body compusition is based on the proportion of body fat 1o the lean body mass, which

influcnces one's ability to move.  This implics that with more fat deposition performance is
affocted more.

Results {rom Table 4.14 indicated a significant differcnce (P~ (LO5) between among the
age groups in body fat perceni. Further analysis in Table 4.15 confiemed that age and gender are
significant factors which affect the amount of body [at.  In this study, the female groups were
found to he Latter than their male connlerparts, but age was however a discriminating factor within
gender groups.  The older female group (16,17, 18) were  faiter than younper female groups
(13,14,15 vears old). while the older male group (16,17.18) were in the samoe way fatter than the
13.14,15 year old males. These findings are in agreement with previous studies which had similar
groups of subjects (MMusa 1993, Adevanju 1994, Chado [986)

Percent body fat was estimated, using skinfold method and was compared to that of other
groups. In general the subjects in this study appearcd 10 be fatter than other groups reported in the
fiterature. This may be as a result of lack of definite participation in physical education programme
in the school system studied. 1lowever. the gender and age differences found in this study support

the findings of the previous studies and failed 10 support the null hypothesis of this study.
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4.3.2  Motor Performance

Ihe results from this study showed that the male subjects generally performed betfer in
various fitness test than their female counterparts.  These data are in agreement with those of
previous studics. which involved both female and male groups. whose age catepories were similar
to those of this studv. Campbell and Pohndort. (1972) reported that the male groups were better
than the female groups in AAPER physical finess test which compared  the Great Britan and
Amencan  children.  Vlnashar and  Mavhew. (1984) found that the Lgvptian bovs performed
better than the guls who took part in AATIPER tests. Mosher and Carre (1982) reported that the
Canadian grade 11 male students were supertor to their temale grade 11 students m physical fitness
test tems.  Whate brook (1962) observed simlarly amone Austrahan children who participated m
AAHPER tests. The bovs were much better than garls though therr performance. were generally
weaker than those ol British and Americon children

[here was vanation in mofor performance of the subject i the study.  The findings
indicated that gender and age were important in explaining  differences in motor performance of
the subjects, with the exception of the speed run which showed gender difference from one age
group to the next.  This linding is not surpnsing because previcus studies indicated  that
performance in tasks requiring power and agility improve steadily i boys through adolescence
(Espenschade 1960, Malina 1974)

The signmificant diflerences obsenved in the jumping performance of adolescent is consistent
with previous findings (Uppal and [ akew, 1990; Sloan 1966, NMusa 1993, Sohi and Singh 1987).
Performance ol bovs at apes 18,1716 respectively was superior when compared to the girls' best
pertormance at ages 17,16.15 respectively. However, there were significant differences (P 0.05)

between the age eroups that participated.  The male average performance was .96 meters (196
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em) while the females was 1.56 meters (156cm). This suggested that males consistently performed
better than females attributable to neuro-humonal and physical differences. Because of increased
secretion of testosterone in boys during adolescence, they tend to have greater and strong
musculature which again encourages them fo participate in more vigorous physical activitics,

Watson (1978) compared physical performance of male physical education students with
that of bovs of the same age (18 vears), The Physical Education students jumped an average
distance of 211 33 + 1R Sdem while the nonphyvsical cducation  students covered only 184,40 ¢
16.76 cm. When compared 1o the subjects in this study the Physical Fducation groups reported
performed better than the Nigenon adolescent students this may be attributed (o the fact that they
may nof be as physically fit as the subjects of Watson. Corbin and Nobie (1980) reported that the
muales are stronger than the females in lower imb muscle strength. Havwoaod (1986) stated that
girls platcan or even regress during adolescence.

Power was found to increase during the carlv vears until they approach mddle age. afier
performance  (Tohnson and Nelson 1979 Furthermore. JTohnson and Nelson (1979) guoted
Fspenschade who found that both bovs and euls increase inaeilite perfonmance up to 14 vears of
age. after which arrfs <cem to dechne while bovs rapidiv cam i aoiliy porformance. The results of
this study support the above findines m apthity performance. The findines of this study generaily
tarled to support the null hypothesis on ave and cender ditlerences m motor performance. s
studv further showed vender differences not only e the magniiude of mmprosement m ol motor

perfermance but alsoan the pealang ol motor performance. between adolescent bovs and girls.
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CHAPTER V
SUMMARY, CONCLUSION AND RECOMMENDATIONS

5.1 SUMMARY

The integrated nature of growth and maturation is maintained by the interaction of genes,
lormones. nutrients, and the envitonment in which the individual lives, This complex micraction
regulatcsione's growth and maturation and in general onc's physical metamorphosis. An individual's
genotype can be viewed as representing potential. Whether a child attains this growth potential for
example, depends on the environment in which he or she is rearcd. In a growth study, the child is
observed in phenotypic form, that 1s, a product of hisher genotvpe and environment. The
partitioning of penotypic and cnvironmental components in growth and maturation are important
to understanding these processes. Therefore, the purpose of this study was to find out the growth,
body fat and motor performance patterns of Nigerian secondary school adolescent bovs and girls
aged 13-18 vears.

One thousand, fwo hundred and sixty six (1.266) boys and girls were randomiv selecicd
which included fifty (50} bovs and fifty (30) girls from cach ol the following ape groups
13.14,15,16,17 aml 18 years. Measurcment of weight, height, trunk, upper arm, lower arm, total
arm. upper leg, lower leg, and total leg Junpth: and girth measurements of arm, hip and waist were
recorded. Specd, agility and power were evaluated by administeding 50 meters run, shuttie run and
standing broad jump respectively. The data collested was analysed, using the SPSS programme of
the National Animal Production Rescarch [nstitute, (NAPRI), Shika, Ahmadu Bello Ulniversity,
Zania. Deseriptive statistics, analvsis of vatiance and Schefe's post-hoc tests (o locate the specific

difference in the means P30.035 were uscd to test the hypothescs of the study.
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From the results of this study. eender and ape sipntficantly demonstrated consistency as

deferminants of motor performance. erowth and body fat They were stanstically signiticant and

comparable with trends observed among. Amenicans, Furopeans, and Astans adolescents.  This

untversal trend can therelore be attributed to bological sex differences.

o
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CONCLUSION

Within the limtations of fhus study, the overall result of the study suggests that.

tiender 1s an important vartable which affects the level ol motor performance. Therelore
n inferpretne. motor performance scores gender ditference must be recogmised. In
addition. ape category must be considered when awarding marks based  on performance
because it influences performance fevel.

Differences in phvsical growth and motor performances exist among bovs and parls at
adolescence.  This was attributed to the rapid physical development and changes that occur
at adolescence.  Hence the result obtamed for power and agihty indicated the level of
motor skalls acqusihon and rehinement.

[ifferences m motor performance due to chronological age and gender occurred during
adolescence which must be carclufly considered in designing, physical activitics for these
agee cafegories in schools.

The girls were consistently fatter than  bovs throughout the adolescence period.  Older
adoleccents were fatter than the vounger adolescents among both sexes

The patterns of growth and development however were similar in nature mostly for cach
gender and age. But in certam age categories there were diflerences either between hoys
and pirls or within the same gender and age.

RECONMMENDATIONS

From these findings, it 1s recommended that:

Giender and ape be given mmportant consideration in evaluating motor performance or
fitness of adolescent boys and girls in- Sccondary schools.  However, in certain age
categories. the norms may nof have any difference for boys and girls.

Physical cducators and coaches should take cognisance of the acquisition of shills and
refinement m complex sports plaving and use them to develop programmes which would
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cnable vouths to participate (o their full potentials in the various sports of their choice in
schools and later in adult hte.

Physical Education programmes in the schools must enphasize practical participation to
prevent the common incidence of excess body fat among the students and (o improve their
health rather than the present concentration on theory lesson.  This however, requires the
state governments to provide adequate personnel, cquipment and facilities tor schools to
implement the curnculum and Physical Fducation should continue to be a compulsory
subject at the Junior Secondary school (JSS) and an examnable subject at the Senior
Secondary School (S S.8S)in the Nigenan school system

trea For Further Research

The following arcas are suggested for further research,

As differences between boys and girls i performance are olfen attnbuted to socio-cultural
factors, 1t would be nteresting to find out how bovs and girls of the same age groups
respond to the same (raining stimulus in motor performance. Though this study found
significant diflerences between age groups in ditferent growth measures, ot could not find
any trends Tor such differences in Peak Heght Vclocty (PIIV). It s therelore suggested
that studies should be conducted in Gender differences in Peak 1ewght Velocty (PHY) and
also on associations between Peak Height Veloaty, growth measures and  motor
performances.

Cross-cultural studies are recommended lor (inding cthnic and geographical differences in
arowth and development.

Studies arc also recommended 1o find ont differences between carly maturers and late
maturers m motor shill acquisition, performance and pattern.
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APPENDIX A

DEPARTAENT OF PHYSICAT AND HEALTITEDUCATION
AHNMADU BELLO UNIVERSITY ZARIA

INFORMED CONSENT FOR PARTICIPATION IN MOTOR FITNESS TEST

I order to participate i dhis (st L,
the undersigried subject votuntarity agreed te take part i this siudy.

apart from the said study, I understand and agree that during participation complications may arise,
il the person exercising is not 1o tolerating wock well, 1t usually becomes necessary that exercise
can he stopped by iy decision o tud of the investipator or his eepresentative.  other risks in
addition to mild headaclios, and even fainting may occut durtng participaling but rare.
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Department of Physical Health Education
Ahmadu Befio Universaty.

Jana.

e s s

I wish 1o request permission from vou to measure vour child. the measures to be taken are
hetght, werght, b measarcment and girth, skinfold thickness for assessment ol body lal and
motor fitness performance.  The motor fitness performance test include SO meters dash, shufttle

run and standing broad jump.

The tests which will be used have carcfully developed and approved by scientist s and
practitioners m physical education and machine.  All measurements will be done mmdmdually by a
member of a tully tramncd testing team and are no more stressful than normal wvolvenient in spoit

or phvsical educanon programmes

All the information obtamed on vour child will be kept staetly confidennal and the results
will be grouped for reporting. T am sure that those students who arc included in this testing will
find 1t enjovable mieresting and educational.

I would need the student dressed in T-shirt and shorts or sports outfit an canvass shoe,
with socks for testing 1o the participation of vour child in this rescarch work.

Yours sincerely.

A Gwam
(Rescarcher)
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APPENDIX B

PERSONAL DATA FORM

NAMIE OF S5CTOOL

AGE----

BOYS/GIRLS

(h

Hegehtim i-
Weghtohg)

Arm uarthiem)

Hhp githien)

Wanst girthiem)

Trunk lengthieny)
Upper amm lengthien)
Lower ann e lgUnc;p_)
Total arm lengthfem}

Anthropometnic Measurements

Lpper leg lengthicm)
Total leg lengthicm)

e T TS WS RS

1

-

tih

(1n

Imcepstinm)

Abdomeni mm)

Skinfold Thickness

suprallactmm)

Subscapulatmim)

Shuttle Run (Secs)

|
'

B

e ——————

AMotor Performance [est

SO Meters (Secs)

[
|

Standmg Broad himptem)
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APPENDIX C
RAW SCORES
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