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ABSTRALCT

ANALYSES OF ENERGY EXFPENDITURE OF TURKISH

REFEREES DURING MINETY MINUTES SQCCER MATCH

EARTAL ., Alpazlan
M.S. Physical Education and Sports
Supervizor: Azsist.Prof.Dr.Gazanfer DQEU

Jarmsary., 1992, €3 pagas.

Scope amd Metbhod of Study: The purpose of thiz
shiady was to predicht the percentages of various enasrgy
sodrces Wesed by volumbtest Turkizh Refees (=5 amd o

aralvze the locomotor motionms during POmnin soccsr match.

Each zubjscts pulsse rate listing wazs takern thirough
FE 2000 =sport tester compubaer program file oubpuh in
rmerical form while officiating amsbtusr laeagus mabtchss in
Aribara. Percentagses of heart rate in different zorms wars

defined by maximuam heart rate (:1281.2 beats/mind amnd

[

Limated anaerobic threskhold levael (s 71.2 beats/mir) .

1
m

Eackh =zuwbjects locomobor movenanbhs was recorded on bhe Ffisld
by wsing observation sheeh for whole match pericod. Data

reducticrn and descriphive arnalveEizs was concductsd.

Firdirmg and Conclusions: The mnsan work ratic below

ATl was 77.04% (1. half = 73.46X: 2. half = 80.62X) amd



thee mean valus of total distance covered waz £166 mater

(loohalf = 3292 m: 2. half = 28&28m) The mearn valus of

]
fory
b
L,
3

—f
o
i

2ohalf

i
~J
T
xS
3
a8

walkirem was 18533 m (1. khalf
mzart value of joggivg was 3534 m (l.khalf = 2059 m: 2. alf

= 1470 m). The mearn valus of fast rumkming was 414 m (1. khalf

il
bl

233 m: 2. h&alf = 181 m). Tha mean valus of backwsed

rurring was 323 m (1. kRalf = 219 2 Falf = 104 m). The

3
an

maar value of side way rurnning was 43 m (1. bhalft = 21 my 2.

According the resulitzs of this study raferess
dosn 't nesed vigorows braiming for of fFiciatinmg a match. Bub
thay should participats in asrobic conditioning programs on
regular basizs arwd al=o should be abruph accelesraticon and
decaeleration,. charges of direction and anales runs.
Additicrally, muscle alycogen levels should mobt be lowsead

b 2trenous ackhivitie

9

the day before or bhe morming of

sozoar match Lo be officiabed.

Scignce code: 224.19.01
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EARTAL., Alpaslan

Yiukzek Lizans Tezi, Beden EJitimi ve Spor BSlUml

Tez Yineticisi: Azsizt.Prof.Dr.Gazanfer DOGU

Di=ak, 1992, &8 sayfa

Calizmanin Amaci ve Mabodu: Bu Salizmanin amac: 20
dakikalik bir fukbol midszbakazinds TOrk fubbol hakemlarinin

kullamdibklary enerji fesitlerinin tespiti v mlerin sakha

g

hak

i

igirds vaptiklar: hareketlerin =1klidim belirtmekti.

Har haksmin kalp atbin sayvilarini Ankara'da Amatdr
mary idarse ederken PE 2000 computer programla hakemlarin

varileri siravla teszpit edildi. Eale atbim

0]

ayi vyhzdaeleri ils

1
1
X,

Ffarkl: b8lasler tarmimlandl. Maximum kalp atim zavi

1.

By
£

11

1]

atim/dak.. tabmini anasrobik =2zik eokbasi1, 171.2 atim/dak.

Har deredin 20 dakika ovun bovunca vaphbidl harveketleri dzel

i
i

izleme formuna kayit sdildi. Descriptif analiz yvapildi.

Bulaular ve Soruslarddirma: Orialama A.T.L. altinda

varilan igim vizdesi 77.04% (1l.Devr

B

= e

SR, 62X, Wtalama kat edilern mesafe 6166 metre. (l.Devre =

F2PE

k3
it

me Devise = Z2&5 m). Ortalama yvardren masafe 1852 m

(loDavire = 766 m: 2 Devrs = 1093 m), Ortalama vapilan joag

3534 m (lolwevre = 2059 m: 2.Devirea 1470 m), Ortalama

vapllan hizli kogu 414 m (1.Devre = 232 m: Z2.Devre = 181 m).

e
He
=N



Ortalama vapilanm geri aeril kosuw 322 m (1.Devre = 219 ms

i

3,

Z.Davira = 104 m). Qribalama vapillarn van yvan kosy 43 m

(l.Devre = 21 m: Z2.Devre = 22 m).

Soruglarinda gosherdidi gibi futbol hakenminin birc
futbol karsilazmasiny idare edebilmsk i$io Sok yodun bir
artraman programina ihtiyvac:y yokbtur. Fakat Sesitli afilarda
yin dedizstirerek vapilacak khizli, vavaz kosularla dizenli
asrobik kapasiteyi oesligtirici anbremanlara katiimalidir.
Tlave olarak hakem mas idare stmeye Tikmadam biv alm veya

mar Sl sabaki kas glikojen sevyesind dazdrmemselidirc.,

Bilim Kodus 224.19

Iv



advizor

ACENOWLEDLGEMENTS

A zpacial irdsbtedress to ackhowledosd Lo omy thesi

Azzist.FProf.Dr.Bazanfer Dodu for hizs

the plarning, carring ok amd weitiog

Ervieptadinezs iz al

+

k4

i

22ls commibtbes, Azsoc.PFrof.Dr.Ramal

zizt.F

roaf.Dr.Febmi Tuwesel for their

gassticorns in writing of thiz thesizs.

Special thankzs are offerad Lo

L]

F Ankara for their help for

i’

o expessaed to the obher m

Tamsay

Hi1rdas

the st

i

1 Gz

ady .

arud



i

[25)
»

i

[xx
t

i

i0.

ii.

14,

Number of zubjscts

tlli'lll'lw Qn T-

First Subjiss

&

First Subjsch

Secoid Sl j

5;:‘_:1 ur"n‘j QL.'tl

Third Subjscts’ Heart

Third Subjects!

Fogrth Subj

Fowrth Subj

Fiftkh Subj

=

l'[l

LIST OF TABLES

B 70-30%

Hzar

1"!

2t Locomobor MobioniEe sesssas

Averages of all five

loozomotor mobticms

All Five Subject=s’

durimg the

wamne

Vi

(M=

ot

HR Max

20 above and

Rate Mzasuramnsa

Rats Meazuram

= of All Subjs

sub jaechts’

Loozomotor Mobions

-

8 % % N A NN E RSN

acts' Locomobor Mobions oeeess

Locomotor Mobhions ceceans

Locomobor MobicornE ceseee

Loovzomohor MobiomE o e ca s

ﬂ

11

17

19

19.

21

22

23

24

25

26

27,

28
33

41



Graph 1.

Graph 2.

LIST OF GRAPHS

Heart Rabts Jdistrubiticons of al
durireg the first halves of the matchez

Heart rate d

igtrubitions of all subjscts
durira the zec -t

cornd halvezs of Lthe matches

Page

32

32



CHAFTER 1

INTRODUCTION

Soocoetr iz & dyrnamic game. It iz a2 minsty minute

paced activity, arnd it iz plaved with a ball by two sides,

gackh trvirmg bo kick it over the others acal linse. Theze
chber defimiticome describe =ooccer as s aobject or bhasic
mecharnizmn of plaving the gans. (Stanlay. 128&)

SOaTOEP WA

]

a gamz played inm genmtlemanly Fazkhion
that was in the dizsciplinary enviecorment of schools and

colleges or by the old bov'es clubs of zooecer playicos

ezhabliskments. Differercez of opindion werse ssehbbtled i &

zportirng marmer bebtwesss hwo caphains, although it was
recorded that sometimes blows were struck in the process

Thereforse, some institubions required umnpires o be

i

appointed by the beamz. Eack umpire was stationsd in the

Malf of the fisld defarnded by own beans. Only when an appasl

waz madse by & plaver, umpire was reguired to make a

decizion.

After a while in the historical developmnent of

th

]

gams, whety oz could ot decide the right courss of actiorm,

the uppires confered with & third man who appeared on th

=

soene as a raferse stationsd at the halfway line cwubtside bk

fizgld of the play. Whan the unpirsez could ot get agrsen
e o the problem, it was baksan to bhe referes. When bhe

rroblems bacamse acute, & new arrangemsnt was mnads. The

i



referes want in to the middle amd the unpires went to the
zide lires. Thus, the dizgornal system =tarted =0 the referes

lhad became eEzertial in maintzining the principles of

i

srjoviemt in sooosr.,

var th

b
11

yvears the referss haz been given greater
authority amd responzibility. It kaz never bese mors vital
than it iz boday for match officials Lo be fully aware of

theiv role in bhe gane.

o

There was a bime whern the soccer referse resched

i

arly & meouard browladas of laws. ztroemg lurms o Blow a

i
it
O

whistle and a pair of reazonably active leg corbrol &

goooer mabtoch. Someote wkee lacked ore or more of bthis

1D
]
1]
m
in
5]
=
Z
-
o
=
i
&
i
e
o]

ezzertials, were able ho gsh by with bk
o bae referes, meads desp browlsdoe of the gamns, its plaver,

their skills, the stvles armd tachic o team play. ard the

ut

iy

phyzical armd mental pressure which arize during compebitive
gzituatiornzs. He rneaeds to develop good techrigus in
managsmesnt, Lo know ganssmanzhip plays, bthe labtest thinking
irn law charnges arod probklamzs whickh khave give rise to changes.
Ha eeds Lo study the influsmces of variows factorzs on match

dad bo be omly of pazsing

i
o+

worhral which, in pazt. hav

=

=t.

irnter

1]

Demarnds on fitress and mobility bave incresased with
charmging Ltempo of mnodern soccer. Demarnds on personal bims
arnd dedication have increased with the need to as=zimilatse an

accelariting flow at inmformaticon and instruction. The mnodsre



raferes meeds mackh more helpe and guzxidance than his

tvd e meeds both =arliser in bis carvrier.

n
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i
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i
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chivity. It i3 a common

iy
+

iz arn atkl

-
i1
;Ll

that arny athletse who wishss o parform his achivity

4]

==

HU

well should begin by asse=s=ing hizs bazic health amd then

2 actice Lo improve deficismcisess and develop

Pxa
w
-—
1
)
[n]
m
.
o
o)
<
i

whataver phyzical amd membtal requiremsnts are necessary for

The referes iz mob reauired, as plaver iz, o
davelop the ability 20 bead a ball powerfully or kick to itb.

Bogh b ig required to accelaratse guickly from a =tandinag

ztart, to have spesd of movemsnbts amd ability Lo maroosuves

p1)

avear heavy arodnds o burn and chernae direction while in
mobiorn atvd posssss sufficiesnt resecves of staming Lo last
more bthar fwo hogrs. To determing what improvemepts to his
ealth may be reguired, the referes should krow, by
analveima sach famnz, how efficient e has been in keeping up

with the play, in movirg o the position sslected aftar

reading situaticns sed what degares of Ffatiguws e has

it

kparienced durimg the later stages of a hard gams.

Vary few paople refer Lo a soccer refersse az an
athlets. Albtbkough many people take it for aramtsd that

referass must undsr o

o adeaguate plhiveical fitrness traimivng in

arder bo e able to kese up with modere soccer regulremseshs

O
i

of th

EXy 3

- L-i
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ot
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top clazzs pl r that muzt gain his
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rlvsical fitness though hard work, the same appliss bto a ftop

clazs refar

4]
|‘[t

=

]

Today's fast achicw of the game with avery charmging
direction and zpeed, reguires referee to be closs bo the

ball which meamz, e must be &1l ov

14
%
-1-
i
-+
[
1L
ot
o
2
uh
i
T
il
o
s
11

o kesp up with the pace of the gzons.

I & seminar for international soocer referses held
at the Universzity of Nottimgham England in 1979, the

participants ware a

i

bk ko comsider ten facktors they belisved
o ke the most.oimportant in order of priority for "4 Good

Referes" armd zimilar factorzs that produce "Good Maboh

s S e D e st T e

Cotkrol?, The sggregatse zcores were recorded in bthe ardear
of priovitises. Erowlesdos of the laws of the game. physical
fitness, perzonality was listed as the most inportant

Fhivsiological fitrmess levels reguired for match-
play depsrnd o the work-rate depnamdzs of the game which vary
with ths lavel of competibticrm. Specific positional roles of

refares may demand wunigue phiveiclogical abttribubes. Thes

i

1]
=%
i
=
10
-.h
P
i
1
&+
i

d in bhe anthropomabtric amd phvEiological

fitress profiles of referaa.

Heart rabe maazuremsints of the refares iz one way

of Lthe prediction variouws ersray =ources used by a referas,

Heart rate iz one index of phiveiclogical strain

incurred by the referes Jdurimg mabtch-play. It is ralatively



bt ruzsive as it carn be momitored comtiraouzsly by radio

tel

mater.

i
i

Uz of heart rate in such fiseld contaxts have been

-

deferndad o the growsds that iz at orce an indicabor of e

total circulatory load impozed on the body. The hearh rate

acoelarabtes with increazing sxercisss intemsity o raize

cardiac owbput zo that circulatory syshtem can meseht the neds
of fLthe active muscle for oxyasn. Increased blood flow to the
skin resultireg from a keat load will be reflected in
imcrasaszad heart rate as will an amobional consegusteoe of
sxacyting skills. Becauwss of the relatively short recovery

1

paricods i socosr the heasrt rate staves at ar elevabed )

i
i

A%

ard Fluctuations during play are noh vary laras.

Socoer matches last 90 mim amd patheres of ackivity
it bhi= hime canm be expreszsed az work rate profiles, thess
may be detsrminsed by methods of motion amalysis whickh give
uzeful pointaers to the physiclogical stresses inposzed by
match-play. Although bthe phivzsicological demnandz of soocosr may

vary according bo the zvstem of plav.

I rormal locomobion the arergy sxperdibture is a

direct furchion of fthe diztarnce travelled so the diztarncs

coverad in & gamne may be a ocrude guids bo the work rate of

i

irdividual.

At the end of this ressarch results can kelp Lo bhe

o
~h
i
i
i

trainsr or coaches bo prapare good phivsical

DR}



conditioning progaram ared therefors referes can prograssively
ircreasse the level of performnance by a2 daily personal
phiveical routiree until a satisfactory standart haz bheaen

achisved.

FURFOSE OF THE STUDY

The purpose of bthiz study waz Lo arnalys =Y al=1%

it
!

axpetditure of Turkish referees during oinety ninutes socosr

match.

FROBLEM OF THE STUDY

The problem of bthizs study was to predict the
perocstnhages of various srergy sources used by a referes

crimg a 90 mircibes zocoer matoh.

SiUB FRUBLEM

Determining the byvpe of loconobor movemsnts and

their fFregusmces durirng a 20 mirubtess sococsr maboh.

LIMITATIONS

1. All subjectz were volunteers.
2. Meazuremsnts wers taken while the referess wers

calling official leagus games.



ASSUMFTIONS

1. Mawimum keart rate (MHRY sstimated through

Karvormion formuale (220-Age) was aszumsed to be subjachks tru

i

MHR.

2. 220 parcent level of eztimated MHR were azsumed

to be subjschts b anasrobic threskhold level (ALT.L.)

ifs

F. Subjects’! performarnces duaring testing wers sams

}

in all other mnabtches.

4, Dizstarnce marked on the obhesrvation form

ted the true dizstance coversd by the movement of the

-5
14
“H
et

=

m

ot

i
i
It

L1

SIGNIFICANCE OF THE STUDY

Today's fast action of the game with every changing
direction and spesd reguires bthe referse to be closed o the
ball which means referese must e all over the field arnd bea
able Lo kesp wup with the pace of the gams. Therefors,

Ltz kFave significiamtly higkl physical fitness

[}
i

refarss ki
because thse performance of the referes affect decisioms amd

Fluidity of the game. Measzurirng of referes's sneray

axpendituras amed analy=siz of the movensmbs cam give result

0]

o
n}

arvd helpful Lo decide what tvpe of braiming program nesds

tl 1 |:t~e'j "

il
0}
i
i



DEFINITION OF TERMS

Gerobic 3 The process of using snergy in the

Arasrobic 3 The process of wzing ensergy in the

Argarobic Threskhold 3 That intensity of work load

oF axyost costnehion i which arassrobic mebtabolism iz

u}
et
=3

Heart Rats @ The rombers of vernbricular bes

orrE mirmdhes.

Walking @ It is accomplished by the slternativa

action of ftws lowsr extremitiss at =low pacse. Whee omse Foob

iz alwaysz in contact with the growumd.

Fazt rurnmnireg (Sprint) @ The motion of the lowsr

axbtramnitiss at high pacse when botk Feset loosesz contach with

the grownd.

Bauzkward rummiing &2 Durimg thiz typs of run oomss

feapa R RS P ...

Tfaces the opposite direction of the rurming pathway.

Sideway rurning £ In this run one iz moving whils

In]
~h
o
-
in

Slow rurirea (Jogging) 3 The motion o lowezr



DESCRIPTION OF INSTRUMENTS:

bz beart
Freguaroy of the user. It conzizsht of electrods belti,
trameEmitter arnd recsiver.

,



CHAFPTER 11

REVIEW OF LITERATURE

A review of ths litarebure shows few studies
hzart ratse resporsas amd locomotor mobions or pabbsros
activities of officials durirng athletic evenhks., Hesrt
iz o iredsx of physiclogical sz=train irncurrent by raefe
during match play. It is relatively unobstruzive as it
b monitored comtirmusly by radio telasmeter. The subis

waare chest slectrodes attachsd to & light weigkht radi
hramsmitier, ths gignal bairng picked up by a recaivar.
Alternatively short range belemsfter may be uszed, ths
Feceiver being worn like a wabtch on the wrist of a
the =igrnal is retainsed in the memory of the receiver
playsd back for amalysis after bths gams.

The amasrobic

ah al., (19739 and Dbaviz =t al.. (13979 has many pober
usas in exercise physiclogy. The AT, characterized by
accu&ulatimn of lactate in the blood above resting lev
It may al=c be a major determinant of exercises capacsi
The AT iz poterntially usseful in idenbtifyvivg an appropri

of hhe

=t

[

b ject s

arud

thraeshald (AT) described by Wasserman

izl

&ari

elz.

abe

arpd ophbimal training intemsity deperding uporn e
chijectiviaes of the axsrciss programs.

Fatck et al., (1972) based partially on their
observation that at a specific percent of HRmax subjech may
axarcise above or below their AT. During work at 20X HRmax

i0



foraxample, hxlf of their subjects remaind below their AT.
All subjechks wars below AT at 70X HRmax. AT roushly 75-20X
HRmax a zone of non unid form exercises stress,. with respect
o AT, waz sncounbered that extended beyord 904 HRmax.
Within thizs zome a highly variable rumber of subjschs

axerzisad above btheir AT at arny zpecific percent HRmax.

At 704 HRmax rnore of the subjectz would work above

-

-

o

¥

o

s
ot ifn

thzir AT. A& tramsticonal point waz indicated betwesh

fax]

HRmmax where aproximately 259% of the subject wouwld work above

m
)

AT. BEwvern 20¥ HRmax axcssding upper limit in sxar

i

U

i

=]

W

praezoriphion, more than 25% of bhe subjischtzs ware below ftheir

x:::x

AT. {(Dwysr, Jaffrey arnd Romald Bybes 1931). Az zhown in

Table 1. Number of subjescts (N=21) above and below
AT at 70-70¥% HRma:

e e e M e e e e e G e e e G A et s e S - o T ks Gt e Gmb s e ML Mt e s M e e e e t A mm M G e M s A W b e e e e e e

Mear HR =] 137 146 155 164
Suibjdact above AT i i 4 pin} 14
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LDaviz &b al., (197&) fournd that AT occured ah

approximatzly &3% HRmax in unbraioed middle sogsd man.

Dressendorfer 2t al., (1931) found the AT at 25X
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Saligar (1926) Studied plavers during & 10 min

modzl game ard Fouwrd mean beart rates of 160 beats/min and

peak valuss that ware 166 beat & min on average. The

oy For both mearn and peak measurss 14
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stz /min. Mean valuss for Czechozlovalk soccer plavasrs were
reportaed im other puablication (Seliger 196300 Lo be about

1

o
i

bzats/mim. Thass valu warae aquivalent o sport such a

1]
]

zki paddirg whick kad & mezy Reart rabte of 166 beatz/min.

-
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Hollamd and Cherry (1971) studied the responsse of
affical during anm imtrasguad =occer game and concluded that

of ficiating cause marked sinus tachycardia and thers wazs no

muck differermce in the heart 'ate respornigas of Lk

it

referes,

ead linesman, umpire and field judos.

Schslze amd Morshowsse (1972 Fournd that averaos
arpzray expenditure of intercollegiate socosr officials was

abowt & mets, the sguivalent of jogging at 4 meh.

MHolland (1271) fouwrwd marked sirus Ltachyecardia

assaciated with anasrobic rurming in ligkh bazketbhall
officials. He alzo roted bhat heart rate ircreased during
coach official comforbations.

Soccar matchez laszt 90 min and the patterrn of

rate

1t
3

achtivitiss irn thiz Lime can be expraszad a
profiles. Thess may be determived by methods of motion

aralyzis. Although phveiclogical demards of soccer may vary

aczordirg bo the system of play or tactic emploved, thers



ame consizstenciszs in the movement profilezs displaved

i
W

&t
duritea the courss of a match. In English Leagus First

Division matches playsr charnge activiby every 3-6& zac an

average, have brief resht paudses averaging only 3sac

i

veary
2min, althowglh rest breaks tent Lo be lover and mors
Fragusnt at lower levels of compebition. Sprinbs averages
about 15metar and oocuwr svery Plzec or 2o while plaver run

abt a cruize or sprint once evary 30 sac.

Abrabham Flein (19290-1721) studied 17 referes
locomotor mobion durivng bthe game and found ot the overall
diztarnce covered by the referese durirg match comzizts of 268X
walking, 52X joggirg, 84 sprimbting, 12X backward vureming

&

arvd 2¥ zideway rurwiing. Total dizstance coversd by refars

1]

varil betwaer Skm amd 7km oproximataely.

i
1

Fart rabte of players in & Belaianm University
team Juring a friendly match warse 169 beats/min in the first
Falf ard 165 beabz/min in the second half. These coresponded
respachivaely to 86,74 armd 284,4X of maximal haart rabe.
Lurireg Lhee gamse bhe diztarncs covered was 10225m: the
zlightly lowsr khe=art rabte in the sscomd bhalf are likely fo
have bheen due to a reduced work rate zsince plavers covaeread
4d44m less in the sscord half than in the first kalf. (Van

Goal, Varn Gervern arnd Boubmans, 19880,

At high ztandards of play a fatigus affect iz
robiceable in Lthe secormd half as drop in the work rate

(Rezilly armd Thomas. 1379). Thiz hazs besn shown o be



related Lo redustion im smergy stores withiin

n

muscls.

In one study the top rated sooccer officials

th=

active

exhibited a significant highser level of phyzical fitrness

than 1

1
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Committes o Exercisss o
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ar rated officialz. The Americarn Hear

t

Labt man 40 to 49 yes

a aond condition have & maximum oxagsn uptaks (AHAC
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CHAPTER I11
METHODS AND FROCEDURE
The purpozse of thiz study wazs o predich the
Frercenbtages of various smergy sources dessd by a referes aed

o analysse of locomnobor mobioms during 90 min socosr maboh.

Selection of Subjects
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The subjects

Matzuar Turkizhvﬁwfwrees who calls game in Ankara,. 1992

Caollection of Pereonal Data

Each refarss'z parsonal informabtion waz colleched

ard recordsd before the mnatchzs. (s Apperdix A)

Test Administration

Heart Rats @ AL the baeging of the qame, the subjech

worr chest electrods belt attackhed o shaort ramge telemnsbary

arvd the recevier baeimg worn like a wabch on bthe wrizt of the
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subjech in Dring the gams recavier
recorded heart beatzs at 5 sec. intervals in the memory of

the watch. The signalz of sackh subjisch wars bhransfferaed to

4]

the computer durivg tlhe balf bine periodz and at the and of

i
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Motion Analyvsizs 3 The mathod was Lo record the
locomotor movenstt of bthe referese o Lhe field from bl

mirmite subjecht started the game. Mobtion form wazs worked by

the observeres each time the referase haz charged achiviti

IT'
0]

arvd direction in both halves .

Statistical Analy=is

Each subjech's pulzs rate lizting was taksn througk

FE 3000 computer programs Tile oyt put in smerical form.

ched intervalzs were lizted in the

u
i
ot
i

Pulzss rate valuss in

1]

table form.

Fulze rate curve of =2ach subjecht wa

]

thee piilse o the vertical axiz amd Simse orn the borizosbal

0

axiz. To the right of th

1

curve, percentaoges of heasrt rat

b

in different zormez were defined by Lthe masximun,. anasrobic

armd asrobic heart rate values bthat were calcoculatsd.

1

Each =ubjsct's valuszs were lizted. ALl zubject's
mzans were caloulated ard the diztribution waz zhown on thie

araEhi.

Dezcriptive statistics ware conducted after

recording the activitiesz of 5 referess shown in babla.

=
byt

primbted havirng



CHAPTER 1V

RESULTS AND DISCUSSIONS

Total of five r
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subject in this

ztuady.

Subject 1 waz 38 yvears old rom smoker. His restio

]
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eart rate was 72 besbtz/nin. In bhe Ffirst half of e gans
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te/min. Bubt, inm the sscond
half of £the game his averags heart rate decreased by 4
bemats/min to 165 bests/min. In thse first bhalf zubjisct worked
with the heart rate ramged from 114 to 184 beats/min. But in
the second Malf subjech's heart rate range changased o 114-

2 beatz/min as shown in table II.

Table II1. Firzst Subject's Heart Rate Meazsurementszs

stim R.H.R. E=stim Truz H.R Reaclh=d Fariod

. ATl —mmmmmmmm e Wi kad

mir Mir.H.R. Max.H.R. X Bzlow
A.T.L.

Mt toce s e o e e s s S0 s okt W i e e mas . e W e et e W e FAO P Mee 4% Fme Sms sme Tt Eme R e M M e Mwe e e S Sme e D W e e e e et Sme e e e Wb e M

Total
Fariod 114 PRI 17 4.6

e Fere e e e e s e Wt e e s et dem s G e G Geee M bels s e s MOe e W e M We tmer s fem e b Sd S SO e WO e ety e s G b b T e M b Ae e M e G e S

Subject's sstimated maximun heart rate waz 184

beat/min. arkd iz sstinated ALT.L. was 172 beats=/min.
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Subject worked below sztimated A.T.L. Ffor 44,17 af the firzst

Malf amd &5.32% of the =ecord balf.

Throwgly the analyzsiz of the subject's locomohor

mobions., 1t was aobtaimed that ke o d a tobal diszbtarmce of

u
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o
7012 m durimg the whole match. 3762 m of this distancs
{533.7%) was covered irn the Firet Malf ard 3249 m (46.3%) wazs

covaraed in bthe sacornd half.

Tt of the total distancs, 1570 m (22.3%2) was=s
walked by the subjecht, 720 m (10.23%) wazs walked in the first

Malf amd 350 m (12.1%) waz walked in ths sscormd half.
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4447 m of the btotal diztarnce (63.4%X) wa 2 of

(D

>
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w

whickh 2442 m (34.8%) during the firet half and 2005 n

(Z28.62) durirmg the szsecond half.

596 m (2.5 waz rum it fast pace by the subjsch
curimg the whole mabch 316 m (4.6%) was run in Bhe First
{
Balf ad 280 m (3.9%) was run i bhe secoend balf.
267 m (5.3%) waz rum backward by Lhe subject 265 mn
(3.2%) waz rum in the First half asd 102 m (1.5% Waes rdn Ly

the zecorid bhalf.

32 om (.5 was run =ideway by the zubjescht 26 m
(0,2%) was rum in The first half amd 12 m (0,.2%) was rum in

thee secord half. All dataz of zubjsct were shows in table

h

e
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Table II11. First Subject's Locomotor

e e e e e o - A i o Mo e Mt Gy N o e e e ew Gme e Y e G cte b et Gme e e G v e et M G e e .

!th Half

Tazhk/ Firzt Half Sec
Item Activity Dist X of Dist., Dist.x of Dist.
i Walkireg 720m X 10.2 2850m X 12,

2 Jussing  244Zm % 34.8  2005m % 20.6
a3 Fast T
Rurriing I1ém X 4.6 220m X 3.7

4 Backward
[RURT 2ESm W 3.8 102m % 1.5
5 sidewsy
R 26m W DL.3 12m W 0.2
& Total  3769m % S3.7  3249m %46.3
Subject 11 waz 48 yvears old and non smo
rezting heart rate was 80 bests/min. hiz avarages
wa=s 180 beatz/min in bobh halves. In bthe first b
worked with the heart rate racmged from 123-173 b
But im the secord half subject's heart e rarg
G4 -180 beats/min.

Table IV. Second Subject's

e G e e a G e e Gmb N S e W S e . G dat G s e e e S e e e e S Gmp e Mt G o s B s Sme M e e s e e

Subject 1 E=stim R.H.R. E=tim True H.R Reach
(42 vyears M.H.R. A.Tal. ==-mmmmmmm e
1) Baat/min Min.H.R. Max.H.R
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Pariod
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tions
Total Dist.
% of Di=t.
S570m M 22.3
4447m ¥ &3.4
ZPEm M 8.5
2E7m M 5.3
32m X 0.5
F0ism X100
ker. His
heart rabs
@l subhjsch

te/min.

=&

charraed ho

=

2 Fariod
————— Worked
Balow

A.T.L.

- - o e

160 26,2
160 46, 4
160 6.3
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Firzst Half

Dist. X

of Dhi=st.

SQCqu Half
151:- P ‘-”F I:-'l :cts

i Walking FESm M 12.5 283m X 16.3 S268m K 8.8

< Fazt
Rurmimires

4 Backward
Ruin.

3 Sidaway
Ruin.
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= 1 E=ztim R.H.R. Eztim Truwze H.R Reached Fariod
vears M.H.R. ATl =m~mrmrrr e m e — - W ked
), Baat/min Mirm.H.R. Max.H.R. ¥ EBalow
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Tokbal
Fariad 7& 187 1493 BE
Subjech's sstimated maximunm heart rate was 154
beabs/min and khiz iztimated A.T.L. was 1735 beabtz/min.
Subject worked baelow sshimated A.T.L. for 29.3% of the first

alf amd 92,74 of the sscoewd half.

Throuwabh analyziz of the bkhird subject’'s locomobor
mobicn, it was cocbhtained that he coverad a ftotal distarnce of
4322 m during Lhe whole mabch. 2738 m of thiz distancs
(55.5%) was covered in the first half ard 2184 m (44.5%) was

coversd in the secord half.

Ot of the tobal distarnmce, 1600 m (32.44) wa

u

walked by the subject €230 m (13.7%) was walked in the firsht

Falf amd 920 m (12.7%) was walked in the second half.

o

3013 m of the total diztamce (&61.2%) waz jogged aof

L3

which 1280 m (37.7%) duyrirg the first Balf armd 1153 mw

(23.59%) during the second half.

263 m (F.3%) was run in fast pace by the subjech
durima bhe whole match., 125 m (3.2%) wazs run in the first
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Table VII.
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Table VIII. Fourth Subject's Heart Rate Measuraemant
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Subjact's estimated maximunm heart rate waz 185
beaste/min. and hiz sstimated A.T.L. was 173 beats/min.

Subject wirked below estimated AT L. Ffor 1008 of the first

Malf amd

i

L3% of

-

R 5

i

cornd half. Theze are givern in Table

1,

VIII.

Thirwoakh the analysiz of the fourth subject's
locomotor motions, it was obbtairsed that be covered a botal
diztarncs of 4226 m during the whaole matckh., 21223 m of the
tobal dl"tanuﬁ (S50.2%) was coverad in the first half and

2103 m (42.2%) was covered inm the zscord half.

Oyt of Lthe tokbal diztamce 1849 m (43.6%) was walked
by the subjsct. S99 m (14.3%) was walked im the first khalf

ard 1250 m (29.3%) was walked inm the zscond half.

e



2054 m (42.3%) of the tobal distance waz joogged of

whiizh 1387 m (32.3%) durirnmg the firet balf amd 719 m (17%)

diring the zecond khalf.

Table IX. Fourth Subject's Locomotor Mobtion

Flr"f Half Secord Half Total
ITtem Task/ igh.d of Dizt. Dist.X of Dist. Dist.X
Artivity af Dizt.

1 Wallkira S99m X 14.3 ES0m X 29.3 1549m %X 43,6
=2 Tovgging d&Tm W 32.3 719m 4 17 osem X 49,3
2 Fast

Rummiing 11d4m %X 2.6 285m M 2.2 129m X 4.7
4 Backward .

Rusra 12m X 0.3 Zd4m M n.S FEm v N.8
S Sideway

Rurt. Blm % 0.7 Z25m v .7 Sem N l.&
& Total 2123m ¥ S0.2 2103m % 43,3 22&m X o100

199 m (4.7%) wazs rurn in fast pace by the subjsct
diariveg the whole match. 114 m (2.8%) was rum in the firsh

Malf armd 25 m (2,12 was rum in Bl second Balf.

.1..

3E om (0.3K) wazs run backward by the subject. 12 m
(0,30 was run in the first half and 24 m (0.5X) was run in

cod sl f.

S5 m (1.&%) was rum zideway by the subject. 31 m

(.75 was rwm in Bhe Ffirst half ard 25 m (0.9%) was run in

:I‘.:‘
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Subjact V waz 26 ye=ars old and smoker. Hiz resting
haart rate waz 70 beats/min. In the first balf of the gamnes
iz average heart rate was 145 beatzs/min. but in the second
Falf of the game hiz average heart rabte decreased by 10
beats/min. to 133 beabtz=/min. In the first half subjech
worksd with the heart rate rargsd from 21-183 beakts/min. but

it the secornd half subject's bheart ranogse charnged to 0-171

E m Trua H.R Reached Fariod

H.F. AeTales mm=mme e e e e Wor ke
sak/mir - Mim.H.R. Max.H.R. X B=zlow
- AL Telew

D i e s G G s bt e e GO b See G Gwm S Gms bah e e s e WS e Wme tew Gt ey M M e et M Gl e s Gmb e s Wi Swe e At e e eioe W TS Mas e e T M e e e

Total
Fariod 210 183 140 Dol &

Subject's estimated maximum heart rate was 184
beats/min amd hiz sshimabted A.T.L. was 173 besabs/min.
Subjecht worked below sstimated ACT.L. Ffor 97.7 % of tha

First half arnd 99.53% of the second half.

Thirowaly Bhe analysizs of the subjecht's locomobor

[n]
-t

mobiorn, it waz obtained that e covered a tobtal distancs
E723 m during the whole match paricod. 3577 m of thiz
diztarce (52.74) was coversed in the first half and 3206 m

{(47.3%) waz coverad in the second half.

Chat of the bobal diztarcs, 2004 m (29.55) w

a
wl



walked by the subject 844 m (12.47%) was walked in the first

Falf and 1160 m (17.1%) was walked in the secord half.

2214 m of the total distance (56.2X) was jogged of

which 2062 m (30.2%) durirmg the first half arnd 1745 m

(25.7%) durirm the szoond half.

-~

220 0m (3.24) wazs run in fast pace by the subjach
durimg the wholes match 120 m (1.7%) waz run in the first

Palf amd 100 m (1.5 was rum i the ssocormd Ralf.

702 m (10.4%) waz run backward by the subject 320 m
(7.6%) was rum inm the First balf zeed 189 m (2.8%) was run in

Ltz secord half.

2 m (0.7%) was run sideway by ths subjsct 24 m

(0,32 was run in the First half znd 12 m (0.2 was run in

b 2
——
o

= s=ecord half. The=se dataz are givern in Tabkle XI.

Table XI. Fifth Subject's Locomotor Motion

y corpd Half Total
Itaem Task/ Dist.® of Dizst. D' t. of Dizt. Dizst. X
fAckhivity of Dist.

T s e s o e o o M e St S S0 et e mmm WS . e e e M e M W S e e e M e e e G Mp oy ie e e e W e e e et M o e e G Emo bt by e

i Walkirma &E0m W 13,7 P20m W 1s.7 1600m % 32.4
= Toggirmg 11860m X 37.7 11323m X 23.5 3013m ¥ &l.2
3 Fazt

Rurmmiing 158%Sm % 3.8 Sim % 1.5 2€65m % S5.3

% e s e MSr faae e M G e A s Te e e S S (s s Emp e e G W e R et et Wer M e e W A e e e et et M M e e e mE T e et s S e e Nab

4 Backward

Foria Sm oW DL0& 7m 4 0.14 Tom W 0.2
pa Sideway Rum 10m 2% 0.2 24m X 0.8 S4m M 0,3
& Total 2736m W SD.S 2i24dm 7 44,5 4922m X 100

s s e e . . ot D boh U W et Mt e e e s e S s My At et Wre v e S e s Smr M e Fuv Mt M e S e A e M N e S0 M et s e aas o ap
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All five subject’s khearh rate measursments wersa

showr i babls XII.

Table XII. HeartRate Meazurement of all subjects

BT T e i I e R N e e e
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B R R R e e e e R e

3 NTET w7
4. 6Min 4eMin 94.6Min

B e e T e e i R

5 io4 700 173 145 133 140 WB7.7 WI9.E Avs.&
4% 2Mim 49, 1Mim 95, 3Min
X 131.8 70.4 171.2 147.4 145.5 146.5 X73.46 XS80.&2 X77.04
ﬁé Hdmlr 40,18 77.1Min
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Subject's mean maximun beart rabte was 128108
baats/min., The Maezn, valuss of resting bheart rabte was 70.4
bzate min. The m=an, value of ATL was 171.2 beats/min. The
mean valus of average heart rate waz 147.4 bhests/min in the

First half of the gams. Bub, im the zecond half. The Mean

valus of average bheart rabe decreaszed hy 2 beats mim Lo
145,35 beats min. The mean valuwse of average heart rate wasz

F
B
l:' t
o
i
w
I"x-
w

/min for whols match paricd. The mnean valus of
ratio of work below anasraobic bthrashold level was 73.46%

(25.94 min) in the first half bt in the sacord bhalf the

n‘u



mEar. value of ratio of work below anasrobic theeskhold level

waz SZ0.624 (40,.1& min) .

Tz mean, valuse of ratico of work below arnasrobic

+hruzfn1d level was 77.04% (77.1 mirm) Tor whols gamns.

Flhweziological fFitress levels regquired Ffor match
rlay depernd orn the work ratse demasvds of the game which vary
with the level of competition. Usze of Lthe heart rate in such

fizld has been deferndad on the grounds that it wazs at onc

[11]
ik

irpdicator of the total circulatory load inposed om the body.

o activitisz reguire a blemd

u

L=

w

Ingrirem the gamse many exerci

of bobth anasorobic amd asrobhic metabolism.

M

i

m

i1
in

2]

]

e way o facilitats prezcriphion was ho
astimate exerciszs internszsity il relatiom o subjsch's khearh

rate. Activities wars bazed on the heart rabte responzse

fmart rabe waszs

i3]
[id

during the work interval. Exsreci

7
=
u
i
ul
w
l-l”

determined by karvornsn formula., Intemsity of sxs
slightly above the anasorobic threzkbold of subjech

reprasanted anaercbic wark.

Haart rate bhelow anaerobic threshold level of

subject reprsssmted asrocbhic work.

Firet and zecormd sulbject! maximuam hsart rates
reached ware above the sstimabted mnaxinum beart rates ab

i Therefore, it camn be =zid that
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subject's esztimated max. H.Rabes were umdersestinatbed,
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Wk thizs was
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v arnd 3T,

ITI

E X4 o~
% respecti

by these btwo, =subjschts (54,

l'['

as the percent of period worked below ATL would have been

Fourth subjsct worked 100X of the time at below

ATL. This =zubjscts worked mot oo inmtensse during the natch

arpd thiiz coudld be zeen at hizs average heart rate obtained
(121 beats/min.).
Tz hiakh heart rates of first amd secornd subjech

1v) zhowesd

codld have beern alzo dus o emobionmal Fachor and somns degraes

of nervousiress during the game. Sheplerd (1968)  corouluded
that the stress on the heart from ansisety reactioms may be

more intbense that bthat from magimuan exsrcizes, Jobhnson'zs

]

|:|:
o

(1920 study of boat racerzs arnd Porter and Allsen's (197
zhudy of bazketball coaches support bhe role of

by

-*-
i

Freycholoagical shress imcreazing heart ra

Subjects' heart rates during the mabtch varied
considerably and in =ome cases their bheart rate was
mainmtairned close the maximzxl level. Hollamd arnd Cherry
(1371) reported the highast heart rate afbter the officals
sprinbad 20 Lo 25 vards to cover a play (182 beats/min 21%

masd Lmuim) .

Except of the third subjects the averaoge heart
rates of all subjscts decrsased in second kMalf this wazs dus

Lo Ll fach that the tempo of the gzmeszs diropped dows wheee

1

ot
ot

i

il

-
i g1 a

m

loozing teams appearsd bo hav =4 i the gamne.
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Iri germeral the heart rate of zubjectzs during the

—!n
u]
prac
o
i
q
l+
m

matches wars, 20

I arnd II.

During the exercizses below anasrchic threshold

laevel, subjiscts, reguired smsray may be produscsed almosh
gxclusively by asrobic proceszeess. During l2ss intermitied
work subjects used sarohic syvsten predominsntly by ATE
production from breskdows mainly of carbohydrates and fats
arvd gometimes of probein, bo carbomdioxids and water,. Bub
charivg the short burst of phyzical effort, subjectz' heart

rates reached above anasrobic threzhold useiee azrobis

;u

eErg sourcs. AL bhe begimirg of activities, subjescts usad
Migkh snergy phoshabes amd fol lowsd theroligh the partial

preakdows of carbobydrates o lactic acid.

I zum, most Lypes of ball gamss officiating

represant mors oF leze intesrmitbtent work with fregueeh
irterchanges of zhort burst of physical 2FFfart interspaced

with biref pauses. For thiz reason, referesing reguiced
physical endurance or domimambly asrobic powsr.  Than
raferes should participats in asrobic conditicnicg program
o regular bazsis aud bhe activities during the courss of
trainirg should be includse accelaration and decsleration,

charges of direction amd argled runs.

Avaraaes of all five subjects' Locomobor mobions
walkira, Jjoggitg, fast rurming, backward ruemicng. sideway

rurnming) were shown in Table XIII.

31
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Tablae XIII. Averagezs of all five Subjects!
Locomotor Motioks

st cond Half Tobal
Item Task/ Dist.X of Dist. D' .4 of Dist. Dist.X%
Adctivity of Dist.

1 Walkirg &Em 4 12 1093m X 18 1852m X 30
= Toega it 20%9m W 33 1470m % 24 3T34m X 57

3 Fast

4 Bauchkward
R, 219m % 3.5 104m ¥ 1.7 A22m ¥ D.2

5 Sideway
Ruir. Z2im X D.55 22m o 0.ES 43m % 1.1
& Total 329%m M S3.4 2EESm T 46,5 &leam ¥ 100

T mearn,. vaule of total diztarnce coversd by
referass was &166 m. Tha maamn, vauwle of diztarnce coversd in
Ll first half was 3292 m (533.4%) zmd fthe mean valus of

diztarnce covered inm the sscord balf was decreased to 2864

fxx}

m
(46..5%) .

Tl mearn, valws of walkirmg in the First bhalf was

i

7a&E m (129 amd 1093 m (12¥) in the secord half. The maar,

m (E0E) For whale

l'ﬂ

value o walking was 1253

i

S&Em

m

x"!'

irst half w

—h

The maam, valus of joggimg in ke

(1]
u

2057 m (33X armd 1470 m (24%) in the zecond half. The nean,

- e

valus of joggirg waz 3534 m (57X Ffor whole gans.

Thae mearn, valus of fazst ruafmming in e first half

was Z33 m (2.7%) amd 181 m (3% im bhe zecond half. The

mear, valus of fazt rurming was 414 m (&.7%) for whole qamns.,

03
Lt



The mean value of backward rusming in the first
Falf waz 219 m (3.58%) amd 104 m (1.7%) in Lthse ssecond bhalf.
The mearn, valus of backward rurrning was 2323 mebsr (5,.2X) for

whale match.

The mearn valus of sideway running in the first half
was 21 m (0.33%) armd 22 m (3.559%) in the sscond half. Thea

aar, value of zsideway rumming was 43 m (1.1%) for whole

3

matoh.

S, bhe mean valuws of walkimg in the second half
imcreased (7356 m 1092.6 m): At fthe other zidse the mean
valuss of jogging avd Fast rurming in bhe secaga alf
decraased. The mean heart rabte of refereses during the matchk
ware 147.4 beats/min in the first half and 1435.35 beats/min
in the secornd half. These coressponded to 21.1% ardd 79.7% of
the maximal bhesart ratse. During the gzme distance covered was
2lée me The slightly lowsr heart rates in the secoed bhalf
wers likely Lo have been dus to reduced work rate zince
gaoord halft bthan in

referess covered 430 mebter le it th

b
]
]

of Lhair higher phyvzical capacity.

Az Lthe results shown, referes covered diztanmos
aproximately £166 meter distamce during the 90 min soccar
match. Bub inm general all subject's work rabte decreaszed at
the zecord halves. Thizs decrease might have been dus fo

fatigue, importarce of game, surface of the Tizld, weatkher.



CHAFTER V

Concluzion And Recommendation

Today'=s fast action of the game with every charnging
direction amd spesd, reguriss the referes Lo be closs bo the
ball which mearnzs, referes mush be all over bthe fiszld and be

able to kesp up with the pace of the gams.

azed o above fachs, the purpozse of bthis study was
o pradict +hw parocertags of various snergy sources uysed by

the referee arnd determinmg the btvee of lorﬂmutur movansnhe

arid their fregusmcies during the 90 min soccsr maboh.

Withine the limits of thiz study, the fallowing

comclusion wers mads.

1. The subjects' had mear szstimatad naximuamn hmart

2. The zubjects' had mean resting heart rate of

3. The subjects’ had mean estimated AGT.L. of 171.4

4, The subjects’' had mean average heart rats of

14&€.5 beats/min for whols maboch period.

Se The subject's had mnean period worksd below

A. Tn L- ':'F 76. 56‘:‘:-

DA
|



X3 =]

., The subjsct’'s had naean walking of 18582.2 m
(3050 .

7. The subject's kad mearn jogging achivity of
3853386 m (574 .

2. The subjeact's kad mean fast rummisg of 413,28 m
(&.74%Y.

2. The subject's had mean backward runming of 3223 m
(B5.2%) .

1. The subjsct's had mean zideway runmicng of 42.6m
(1.1%)

i1. The subisct's had mearn tobal distamce coversd
of &1&& m

Refarass worbked below ATL 786.58% of the time. Thisz
meats, referssing activities resed sreray from asrobic
matabolizm in this proportion. Ensrgy for the short gerints
dore by bhe refarsss iz obtainsed from arasrobic breakdown of
giycomsn,., Simcs subdschks of thiz study performed 5,24 of
their locomotor mobioms in fast run and in short sprints
form, it iz importamt for the refersss mob Lo 9t involved
with wvigorows a itias the day before azwvd/or the morning
af the match day they are azsigned to officiate. So bhey
coudlod store amough gliyocogsr.

Arnalyziz of the refereses locomotor mobionszs reflach

(A



krowledoas in preperation individualized Training programn.

Thzir brainmimg inbesity amd load cam be arrarngsed by looking

l+
u
0

at resultzs of their locomohor motionzs analyvzis.

Recommendat 1o

U}
Y

It order to cbtain valid results zsveral
recommardations could have besn mads. These racommnssdationzs

were &z Follows.

1. Enowing referess' trus max. H.R. ard A.T.L. iz

i fTicant Lo rhber shudises amd/or prepare individualized

U}

Lraiming programs. Therefore, referees should ao throuak

Ul
o

Lres

m

mehimg reodlarly omn vearly baze.

Z. Multiple gams measzursmsnts Ffor each referes

1

shoald be used For Ffurther studies,

2. Cirnemografik method should e used to analyvss

w

the raferess! locomobor mobiocms.

4, Motre subject's zhould be used Ffor further

Te A.Tuls should be determined.
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SECOND HALF
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