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_ ABSTRACT o
.b“

'/ -The purpose. of th1s sFudy was to ana]yze three of the components
con?ribut1ng to performance in ice hockey. It was a]so part of th1s study
: to‘investigate‘fhe.structurd1 va]ddity of on-ice- skat1ng sk1T1 tests and )
to compare 3&0 sub- groups of subjects (bantam and midget) on the factors ’
. contr1but1ng to ice hockey performance ‘ “ v s

In order-to investigate the 'sport of ice ‘ockey, factor analysis
(principal components) was used. phe fodr:factors retained by the principal
components procedure confirhed the ‘theoretical factors and subdi%ised the
_anthropometr1ca1 factor 1nto anthropometr1oa1 and skinfold factors The

skat1ng sk11] tests were. comb1ned as one factor (skating skill tests

factor).

T;g validity qQf the skat1ng tests was def1ned as the re]at1onsh1p

between the skat1ng test§ and the skat1ng sk111 tests factor ("structur T

va11d1ty" as def1ned by Leov1nger,.1957) The’ re]at1onsh1p ‘was expressed / 

by the load1ngs of the tests under the factor These relationship suggested
that a]] the skill tests used were of good (1oad1ng greater than 0 50)

-validity (1n regard to the strUCture)

! !
4 ‘. . ~ 4 L/

Finally, the comparison of the two sub-grouﬁé on the factors
' contr1but¥ng to overall performance showed s1gn1f1cant differences between
the sub-groups for the anthropometrical factor No s1gn1f1cant d1fferences

weére found for the skinfo1d, and skating skill tests factors.
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CHAPTER I
THE PROBLEM

. A. Introduction’

Many factbrs.supposed1y cbntribdfg towards thé,"exce1lencef.6f the.
. player in ice hockéyl In:the’pést; "excellénce"ﬁryicé hockéy‘blayefs has |
beeﬁ Qetermfned by the:mgasuremgnt bfvon-ice skills as‘welllas physio]dgicéf
_méasures such as aerobic and anaerobic power and endurance. Most of the

feseargh done .in ice hocké&éhas‘analysédjone of the previously mentioned .

components. A number of researchers developed tests to measure on-ice ™

skills performance: Brown, 1935; Sabasteanski, 1949; Dewitt, 1953; Percival, v

4

1956 ; Tower,A1959;_Devincenzo,'lgéo; Doroschuck and Marcotte, 1966 ;- Haché,

1967; Merrifield and Walford, 1969; Hansen etlgl.;'1970§{an;e]11, 19705 . i
 Fedération Suéddtse de'Hockey, 19715 Merrifield and Walford, 19713 Sicil1ia-
7_no; 1971, Hockey Canada, 1972; Enos, 1973; Jobin, 1975; 5u1ac et al., 1976;
Larivigre et al., 1976; 1976b; Graham, 1977; Hermiston et al., 1979 and.

S i ’_ Macnab,.]979.

g = . Thiffault and Lariviére (1970) found 30 studies ih'North America
ana]ysing technical skills divided into six categories: skating, puck

; ‘ . E hand]ing,,passing,~shooting. body checking, and other ckills.— —~

Cow

The cardiorespiratory characteristits of ice hockey players were

analysed in a number of other studies: Montpetit et al., 1971; Seliger et

:

L4 >




THE PROBLEM - - : S 2

al., 1972; Bquchard et al., 1974; Green and Houston, 19753.Cunningﬁém‘et ‘
a_fﬁ,/1é76-, Deshaies et al., 1976; Dulac et al., 1976; Green et al., 1976;
Houston and Green, 1976; Lariviére et al., 1976; Bonen andebbinéau, 1977;
Paterson et al., 1977; Hockey and Howes, 1978; Hutéhinson et al., 1979;
and Macnab, '1979. These authors studied the maximal oxygen thake‘bf ice
hockey p]dyers in regard to the performance aspect or in predicting the
ma*ima] bxygen~uptake from‘odjiéé‘testsf 'Cunninghamréﬁ al. (1976): Lar%f
viére‘etlgl} (1976b5 and Shkhvatsabaya (1977) studied the physical work

capacity of ice hockéy players.

Anthropometrical studies of ice hockey players were reported by'

Bouchard et al. (1974) and Pirie (1974).

Unti] now, howevek;'none of the previous researchers has attempted
to link the three assumed components (skating skill, physiological and
”anthropbmetrical) to investigate if a more complex structure of:a player

could be developed.

An attempt was made in this study to demonstrate that the factors
invo]véd,fn<3ce<h0ckey are best detérmfned by a more complex structure
consisting of interactions between the physiological, anthropometrical and

skating skill components of performance.

It is important to mentipn that the present reésearch sought factors
for a typical competitive ice hockey player and not to predict the necessary
compoijents for ice hockey performance.

tor

-
]
3
3
2

NS e g ke
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'THE PROBLEM 3
B. - Statement of ‘the problem.

The purposa of fﬂis sfudy'Was to invesfigate the iﬁferre]ationship
among three major components of ice hocke& performance:'skating skill,
physfo]ogicaﬂ and anthropometrical measures of p]ayerst3 to 16 years of
age. Such an investigation was done to create factors .contributing to ice

hockey performance.

In addition, this study was designed to:

1) investigate the/structural validity of on-ice skating sgill
tests, and to
?) compare two sub-groups of subjecfsv(13-14 years players:

"hbantam", and 15-16 years players: "midget") on the factor

contributing to ice hockey performance.
=
C. Sample.

The sample consisted of 187 ire hockev players aged 13 tn 16 years,
playing in the Chicdhtimi,hdonquiére. Arvida, Ké&nogami, Alma-and Lac -Gt
Jean areas. These players were divided into two sub-groups:

- »

R Sub-groups T was composed of °8 pltayers, 13-14 years of age
(defined as "bantam” level bv the € A H.A ).

”Y  Sub-group IT was composed of 90 players., 15 16 vears of age
(defined as "midget” level).

-

7.




* THE PROBLEM | 4

It is important to mention that:of the 187 pjayers evaluated 21
Weré‘goalténders (10 for sub-group I, énd 11 for sub-group I1), aﬁd 34
b | b1ayer§ were not able to complete all the %Egts (8 in sub-group I and 26
Ain sub—gfoup II." In addifioh, for,the factor analysis hrocedure and the
"comparison of ;he'two sub-groups, the>goa1tenders were émittedt',The
goa1ténderis results for the on-ice tests were obtainea by teéting the

—

goaltenders without their equipment (in gym suit).

T

A1l the players competed in the Saguenay-Lac-St-dJean region at

" the "AA" level. The—tWilevel is the highest calibre of ice hockey in
that region; - . ;

D. Significance of the study.

ks previously indicated, very little research has bqéh conducted
to investigate the factars contribution to ice hockey performance utilizing
all three components, ie. skating skill, physiological, and anthropometrical

» measures.

Results of this study could help the Canadian Amateur Hdckey‘Aﬁco
ciation (C.A.H.A.) in the evaluation of its program and woulHd cqnty ibite

Fn the ynderstanding of the make up of an ice hockey rlayer

Sacond, the factors would certainly assist the coaches in the
cplection of ice hockey rlaynrg through a hatter undevetanding af the

’ Ai fferant rwnnponén'té and the intayaction betwaen them




@y
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Tt

Finally, the results could help to véTidate‘the different tests
used in this study whidh measured skating skill. Consequently, practionners

would have greater confidence regarding the use of these tests and measures.

T i WO D S LI L PSS
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 CHAPTERIT -~ \
« "REVIEW OF THE LITERATURE
There are areas in physical education which pertain directly to t?is

study: skill components of awépecific sport, exercise physiology-{in general
, ; .

and applied to a sport), and a statistical pfocedure called ' factor analysis.

: The‘revfew of ‘the literature will focus on the ski]]s, exercise physioiqéy

and anthrobometry as they are appliéd to .the sport of ice Hockey. The

3

statistical ﬁéthod of factor analysis has previously been'émp1oyed to solve

physiological and skill coéponents problems. But no\literature was found
reporting the uSe'of factor analysis in ice haskgy research. Thus the
review of the literature on factor analysis isl1imited to selected studies
in order to give a.broad ovérviewvofﬂthe apolfration of factor analysis in

physiral education.
AL Tre horVny

Thi< section rontains a review of the research done in ice hockey
specifically focusing on three components: the cardiorespiratory fitpess
comprnents of the plaver, the anthropometrical components, and the tests

neet inomeasur ing the =kills of the players. b

B ¢
Priar tn 1072, Canada's superiorﬁty in the sport of ice hockey was

not considered to he in jeapardy. To tﬂe dismay of many, the first real

>

cnnfyantatinan with the Seayiet Union shaok North American's canfjdence in
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the system for deve1oping ice hockey pTlayers. Some peop]e reacted to the A

s1tuat1on by studying the d1fferent characteristics of the players.

Marcotte (1974) attempted to establish guideilines for research in
~ice hockey.- One of his first conclusions was that there was a need to‘ *
establish a research centre for 1ce hockey This centre would help toc7¢éa‘£?7
organize ice hockey research and wou1d store all pert1nent information about ~/
the sport. He also under11ned the complexity of ice hockey:
"Le hockey se jouant 3 de trag grande vitesse et per—
mettant le contact, exigeant des gestes inusités dans la

vie courante, tel le coup de patin et les la S, est un ¢ f
apprentissage Tent et laborieux". (Marcotte, 1974).

“and one of his concluysions concerning future research .in ice hockey was:

“Nous devrons créer un esprit d'é&quipe autour des meil-
leurs éléments de la province ... Elle devra, par la suite,
trouver les outils nécessaires 3 la réalisation des buts
fixés." (Marcotte, 1974).

4

To date, although Marcotte's recommandations have not been acted
upon, Fhewcomponents of ice hockey are better understood. Hansen afd Jetté
(19765 wrote about the physical (anthropometrical and physiological) and
skills compohents, Thiffault and Larjviare (1976) reported more than 30
studies dividing the skills into six categories: skating, paésing, puck
hand1ing, shooting, body checking, and others, and they recognized 115
technical movements specifjc to ice hockey. ”Their findings supported Mar-
cotte's (1974) statement.regarding Ehe complexity of ice hockey. vThe skills

components are just of example. Hansen and Jetté (1976) discussed the

physical “tomponents and didided it into power endurance, ‘strength, speed,- .. . & &
. S o S e o - e _

) B m S Lol ERp-y 3 ) o ‘._:g

> oA ity i 2 P L Y L. .
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recovery, agi]ity, and flexibility. An additional component identified by

Pirie {1974) is that of the somatotype of an ice hockey player.
1. Physiological components of ice hockey players.

Paterson (1979) def1ned the aerobic’ components as the most prom1nent

physiological component of ice hockey, in re]at1on w1th the anaerobic v ‘ :

component:

"Clearly, though, ice hockey has a 1argé anaerobic :
component, the intermittent exercise ngture involves o . ‘g
maximal cardiorespiratory effort." (P2erson, 1979). -

i
This statement was supported by Seliger et al. (1972): .. -

"Ice hockey proves to be an activity with mostly
sub-maximal metabolic rate, where (sic) appears a
- great part of anaerobic metabol1zz simultaneously
“with- high requirements ‘for the aerobic metabnlism™.
(Seliger et al., 1972).
74

Such statements can be found in a large numher of étudieén(HOuston-

R

and’ Green, 1076; Green et al.. 1976; Shkhvatsabaya, 1977 and Hutrhinson at ¢

al.. 1979). The cardiorespiratory factor, the aerobic capacity. the oxygen
uptake. and the physical work capacity are all well documented 5<nerf< nf

ica hockey performance as shown in tabhle 1.

ATy LA e LT

A1l of these studies ronducted in the nast decade attempt to
measure the cardiorespiratory characte' istirs of ice hockey playerc  The
variation in mean oxygan uptakec range from 46 .6 ml /kg min, (Neshaies et
a1n; 1Q76) to 58.8 ml./Kg.min. (Paterson et al., 1977). but it is considered

1ow whén comparnd to"the’ oxygen uptake of athletes of the same age group

O . y Y
& . . s ) D - L
s “ S . .. BTN
F

[Eas

)
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TABU% 1

Means and‘sfandéFd deviations of VO, max. and PWCy70
of ice hockey players from various studies.

: ' “Age
' ' VQZ o PUCy 70 - means
Studies - (ml./kg.min;)  (kpm./kg.min.) N (years |
Bouchard et al.-1974 , 54.1(5.9) - 12 25.3
o 58.4(5.2). 24 18.2
Houston.and -Green-1976 56.3(5.4) 19 17.9
' ' 54.6(4.5) 7 21.3
55.6(4.1) > 9  17.8
53.6(1.3) B A 3 . 20.3
Deshaies et al.-1976 46.6(6.4) ) 116 17.9 g
Hockey and Howes-1978 53.3(5.0) 15 13.7 ;
Green et al.-1076 53.2( 7 ) 8 21.0 :
Hutchinson et al.-1979 57.9(5:7) 9 18.5
Cunningham et al.-1976 .  56.6(7.7) .. 14 .55(2.5) 15 10.6
Ronen and Bobinau-1977 54.9(4.8) 52 20.7
, 53.7(5.3) 24 21.5
Pater<on ot al 1977 58.8(2.4) 14 0.7
56.6(1.3) 14 10.1
Seliger et al. 1977 54 f(5.3) © 13 24 .4
Shkhvatsabava 1977 15.00(2.5) 26 11.0
16,60(0 .6) 27 12.0
Montpetit et al. 197} 56.5(5.2) 15 20.4
Graen and Honston 107K 56.4(4.3) 18 16.20
R7.1(4.0) 18 16.20
Macnah-1979 SR.0( 7)) 15 1.0
larividre ot al 1074 55.4(4.8) 13 14.5

A e e e
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TABLE 1 (Continued) |
Means and standard deviations of VOp max. and. PWC, 74 f
of ice hockey players from variods studies. !
o Age
VOZ ‘ PNC]7O means
Studies (ml./kg.min.)  (kpm./kg.min.) N (years)(
Dulac et al.-1976 56.5(6.1) , 26 12.3 ¢
55.2(6.7) L e
55.3(4.1) 20 16.6
58.4(5.2) 5 17.8 |
Uyriviare ot a1.-1976 15.70(3.7) 15 9.10 ;
17.10(3.7) 19 . 11.12 g
15.30(2.7) 16 13.14 :
18.10(4.0) 18 15.16 :
(L 3
— A l
et ("

Y



REVIEW OF THE LITERATURE N

in other sports (Houston and Green, 1975). - Other aspects such as the
pgediction of the maximal oxygen ubtakewfrom the distance skated in a éét

period of time were investigated. Hockey and Howes: ((1978) reported a

coefficient of correlation of r:0.60 betweeri the distence skated in 12

_minutgs and the maximal oxygen uptake’of the p1éyers. That relation was -

%

based on 15 subjects (avéragb age of 13.7 years) ‘who were not very -homogenous
| : | : | . T .
on ‘the oxygen uptake or the distance_Skated. ‘The small num

LA

ber of subjects

is/ an important factér 1n'the‘ihtérpretation of the coefficient.
Rey-et al. (1977),‘Green et al. (1978) and Paterson (1979) estimated
the'avprage on-ice intensity at 70 to 90% of the maximal oxvgen uptake

(maximum aerobic power) for players who played 45 minutes or mare per game

(the average age ranging from 10.5 to 2}.0 years).

In summary, it can be said that some physioligical rharacteristics
of ice hockey players are hecoming we1ITdocumented. $pec1fi;a1ly‘the
cardiorespiratory aspect. Much ﬁesearéh‘has yet to be dqﬁé on other
physioloqfcalféspects such as ﬁuscIé fuhctidﬁ, anaerohic ‘threshold and

binchemigty v
2. Anthropametyical enmponents of ice horbey players.

Only two major anthropometrical studies have been conducted in North
S

America which used ice hockey players  Bouchard et al. (1974) obtained the
anthropgmetrical measures of 36.players (12 professéonals and 24 juniors: .

17 to 19 years of age) on four hody widths, six body rfircumferences, six

- %




REVIEW OF THE LITERATURE ' 12

skinfold measures., sémaiotype; and percentage of body fat. These results
were not.discusse?. EPjrie (1974} studied the somatotype of 61 ice hockev
players (10:years ofuﬁge). In doiné so she took four skinfold measures. two
gode diéheters, and‘two muscle girth measures. While both 'studies were
descriptivé. $ﬁ1y Pirie's (1974) S§udy‘discusged the resuits of the somato-
type of the player. Sha concluded that hockey playing ability is not
ré]afed to'fhose u§pecfs of physical Qrowth assessed by a‘somatotype rating.
Numerous otﬂer.stu&%es Qave examined only the subjects’ body fa* a?pE“f n'
anthropomefry (Montpetit et al., 1971 Green and Houston, 1777 Dulo - ot

al., 1976; Green et al.., 1976 and tari idre ot a] . 1076)
3 Tagte mma~uring nn fra ckiltls

The different companents af ep ice skills ave hacoming well
documented  Thiffault and Lavi-iare (1076) developed » taxonomy, including
105 basic technical principlas These principles were nlared under six
paregoriaS":kating, pa%sing, shanting, Qody cherking. stickhindling, and
others. TFW9¢°mbared these cateqoriec with research done neing <kills
tacts (+a515 ?) it beéome~evidehtg'hat the §katin§ and stickhandling .
~ategories are the ones most often uco& f3:1). Going bagk to the raxonom
of Thiffault and | arijviadre (1976) it ~an he gaid that the QL”fiHQ spepd
(forward and barkward), agility te<ts (includipa tuyns, stop and gn. and

inmpe) were the ryinciplag mnst ~ften pualuated in the gkating «atanqa,

Within the stickhandlinng category. the t-~gtc dafined 35 ‘<!

handling and puck contyrol", and anility” fTahle ~Y. were the nne-

.




REVIEW OF THE LITERATURE 13

TABLE 2

Studies invalving on-ice tests.

e T BN e

Studies . 3 Tests{
- — 7 —_— - . J

Brown® - 1935 - FS - ST - SH
- Sabasteanski? - 1949 - AG

Dewitte - 1953 - FS - ST - SH

Percival? - 1956 . FS - ST - AG - SH

TowerZ - 1959 FS

Devincenzo¢ - 1960 FS - ST - AG - SH

Doroschuck and Marcotte 1066 AG

Hache - 1967 FS - BS - ST - AG

Merrifield and Walford 1969 FS - BS - ST - AG - SH - PA

Hansen et al. - 1970 FS - BS'~ ST - AG -~ SH PA 3
Cantelli - 1970 FS - BS - ST - AG St rui d
Merrifield and Walford - 107] FS - BS - ST - AG 5
Siciliano - 1971 . FS - BS - ST - AG it
Féd. Suédoise de hoctev to FS - BS - ST AG ‘
Hockevy Canad» 1077 FS - BS - AG

Enos4 - 1973 : FS - S™- AG - SH "

Jobin - 1975 FS -.-BS - SH . AR o

Larividre et al. - 1976 END - RES /

Lariviére et al. - 1976b END |

Duldc et al. - 1976 END - RFS

Graham - 1977 FS - RS - ST .. SH

Hermiston et al. - 1979 AG

Macnab - 1979 : F* - BS - ST ~ gH

l~_FS: Foward, Skating : Rzgt Resistance

- BS:; Backward Skatinn - D: Endurance
- ST: Stickhandling 7SH: Shooting
-AG: Ngility "A- Passing

2. Fram Thiffault and Larividre (1976) .
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"developed by Merrifield and Walford (1969), Doroschuck and Marcotte (1966),

| - Hockey Canada (1972), and Hansen et al. (1970). Il should be’ noted that the

endurance and registance tests deve]oped by Lariviére et a] (1976b) are

\

classified under the cateqory of skating.

a) Speed tests. .

Merrifield and Wa1ford (]969) were oné of the first group% to’ )

introduce a 120 foot distance for a speed skating test performed béth
forward and backward. They tested 15 male college <tudent<~after one week

of practice, on two occasgions. one week apart. " The test-retest reliability

on the 'ects (Tah'e 3) showed agreement between thé two sessions (forward;

rN 74 hackward: r:0 80) and the validit, chowed coefficiante 1nd1cat1nq v

Aagreemant hatween the recylts of the teste .apd f‘he vaflnq of experts Q

I T T T
PIORCTE R 7 Phatucn T OV L =X 2 &

(forward: r:0.69 tn 0.77. backward: r:0 64 ot 0.70). Hansen et al. (1970)

used the 120 fnnr test. forward and barkward, as wall as the 60 and 90 foot
diztanca for testing 200 subjects aged 8 tq 18 years. Their coefficients -
of veliability (trct.retest), presented in\Tab]q 3, varied from v-0.57
(forward &0 foot) to }:0.88 (backward 120 font). Merrifield and Walford
(1971) u”dérfook a secand studv on ice hockey skills and in doing so they
reneatad the l?ﬂ speed tect on 94 subjects, 8. to 11 years of age. Once
AgAin they repnrted high reliability - tesrzvntect (fovwaﬁd; r:0.81,
hackward: r-n_.92) aﬁd validity coefficients - ranking of expert versus
performance- (forward; r:0.R3, backward: r:0.70). It shoyld be noted

that for = ice taste, é‘COfoikinnk ~f reliahility i< condidered high when
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+TABLE 3~ | Lo
Reliability and validity of on-ice skating tests. ’
. Reliability. , ffatlidity i
Tests (test-retest). « (expert vs. performancg) g
Forward speed - 69 , .69 , .77 , .643
) , 834’ .
60 feet 57] »
90 feet 641, 852, 813"
120 “feet .76 , .813,. .744 .
Backward speed .64 , .70 , .64 , .643
. 794 S .
60 feet .80}
90 feet .851, .932 .
120 feet .881, .92¢, .go4
Agility - - 46, .83, .73+, .753
. 754, .836 A
Hansen's .48] i
Marcotte's .902, .936
Merrifield's .883, .944
Stickhandling .77, .70, .87 , .833
.96% <
Hansen's 611, .942
Marcotte's .80l ,
Merrifield's - 077, g3t -
Endurance ”
8 minutes 752, .797
1- Hansen et gl.:(i970), N:188; 8 to 18 years.
2- Larivigre andGodbout (1976), N: 26; 12 to 16 years.
3- Merrifield and. Walford (1971), N: 15, collegial level.
~4- ‘Merwrifield and Walford (1969), N:94; 8 to 11 years
«5. tariviere (1974)s - - " -
26-.Doroschuck “and -Marcotte (1966), Ni274 18 to 25 years = Y -
7 Lar1v1ére etyak- t1§76b) N:13; 145 years.. . : L
L : M »n:“ ’ 4.‘ - T e T ”® T e, =y 2 ey
-
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its value is more than 0.80, and a validity coefficient is high when its

.value is more than 0.50- Finally, Lariviére ‘and Godbout §1976) used the 90

Pt

¥peed testhffbfward and -backward) as'a criterion test for speed. They also
calculated the te§t—retest‘re11$bi1ity in testing 26 subjects of 12°to 16

years of age (forward; r:0.35, backward; r:0.93).
R b) Agility tests.

| Merrifield and:Walford (1969, 1971) presented an agility test
(N:94, 15, 8 to 11 years) that seems to be very similar to the one developed
by Doroschuck‘and Marcotte (1966). This teéf hadﬂhigh test-retest rélia»
hi]ify {r:0.88 énd r+0.93) and high validity coefficient. the ranking of
experts yersus the test's performance (from r:0.46 to r:0.83; N:94, 8 to™
IR yearg‘df age). The Doroschuck-Marcotte test was an adaptation of the
T]linoié Agility Run test and was validated on 27 subjects aged 18 to 25
years. The validation wé; dnn; by seeking the ré{;t%onship_betWeen test
performance kin seconds) and subjective grading and ranking of the subjects
on hockey abi]ity by their instructor. The yalidity can be considered high

L T

(v+0 R3). The only questions about the procedures followed are: v

- e - - o

- 1) The number of subjects-{27): and. » - -
:25 :Tﬁe 6b;er§éfé;(nb éoﬁﬁéﬁﬁg wé;e made on the number of
instructo}s'ahd on the inter-observer ré1iabi]ity5;
Doroschuck and Marcotfé (iéﬁs)-fepﬁrtéd also a’test-retest reliability

coafficient of r:0.93. Hansen et al. (197h) developed an agility test and
ﬁ .
evaluated 188 subjects aged 8 to 18 years. Thay reported a5 tect retect

< -9

B
i
1
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’

reliability coefficient of r:0.48 which is the lowest coefficient found for
. an qgi]ity test. The authors did not discuss the reliability coefficient -
previously stated. No other studies were found which attemptéd to validate

and to determine the reliability of the skating skills tests
¢} Stickhandling and puck control tests

. } If may appeaf bdd, but the stickhandling component of hockey skills
has been analysed as much as thé~speed component (14 and '17 studies).
Merrifield and Na]%ord (1969, 1971) developed and used a stickhandling
coJrse. Théy.conduéted a reliability and validity study on young hockey
players- (N:94) and 15 college hoékey players, reported in table 2. The
coefficients of test—retesf‘re1i5bility are higher than the ones for the
ag%lity fest (r:O.Q& and‘r:OTQB).aﬁd fhé validity coefficiente (ranking »f
evperts vpr"\s‘u/s est’'g per%n;'vr\anCO) v ange fvdm v 070 ta v:0 90, and are
' ﬁore than. acceptable Qheﬁ'comparnd with athers., Tt seemes that the sticl
hand1in§-test’it a more vol}ahle and valid test than the agility itest. A
possible réason is the discrimatory noﬁnr nf the agiiiry test Qhén goméaved
with the stickhandling test: Hansen et al. (1970) used the Doraschuck
- Marcotte agility test in ordév tn measure stiskhandling. They ?epdrted
a te?fwrétgsf re]iahiiiéf'toé??iffbnt nf rtQ.BQ}_the Stydy was condugtad
on uniVer%ty ctudents *N-?f; 18 to 25 vSaF;\ participating in an ice
hackey clasc Finally, Hansen ot al. (1970) davelaped thair nwn puck
f‘on{ro‘ test And 1a ivitre and Gadhagt (107€) auzluated 9%6 yaung (6 to '€

\psyt) hhnebeo pd oo e and v eated nevms tipa thpe Hapgsgn et a] pro-adira
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for a puck control tesfl Both studies reported test-retest reliability
CoeFficienfs for the Hénsén et gj,‘éltest' r:0.61 {Hansen et al., 1970)

and r:0.94 (La;iv%ére and Gadbout, 1976). The low coefficient can Fo
axplained by the fact that the Hansen et al. study analvsed a more homogennis
group of 188 players (R fo 12 years) than the {arividre and Gédngt gty

0ar players (F tn 145 vears)

d)  Fpdurance tests.
7

N : ﬁ Vol

Annther component of skating skills is the .endurantd fartor. few
. .
studies have yaported resuylts on endurance tests in skatina. larivigre ot

al (1976b) evaluated 13 players (average age: 11 R yearc) an three sbatinn
ondyrance tecte (f—‘ight minutas of Cm\tim.m\v;g skating., five minytes of
~antinyoys skating. and five minigtes of “stop and gn"). Tha eight and fiun

minutec continuous tests were highly corvelated with the V9 max (1/min),
’ (.

re0.70 and 70 RR vegpectively, but only the Fiva nimutee continunous ckatiria

Fosf had 4 moderats corvelation of r:0 68 with the_VOZmax. when expressed

per kg of hody weight. Larivigre and Gondbout (197¢) reparted a test -retast

valiahility crafficient fo- tho aight minutac tect of vr:0 75 (n:?G, 12 to

b6 yeass) and Laviviare at al. (1975b) rreovted a validity (on ire vey s

in 1% pey fermancedeadfficiant af vt 70 M 1Y ayerage age 14 6 ynarz)

Milar at al {19768Y need teo of tha preinuzly montinped tect: the

five ninytecs ‘ctnp and ge” and the right minmtrn- of rant innor s g ~ting The

might mirptes tect e olrtad more b O ma {) mind thon the fisp ming

&y
N
>
5
Rd
o
Y
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tes fésf (v*0.79 and r°0.70 respectively), however, the relatidnship with
the Vo?mav. dropped Signifirant]y when VOZmax. was corrected per kg of body
weight. In this situation the coefficiants of correiation were r:0.30 and
r:0.32, respectively. The study égéluéted 72 players between the ages of 8

to 18 wears. Dulac et al. (1976) analyzed the data in order to predict the

dictance skated in the fijve and eight minutes tests using a vegressian equa-

tion on 15 variables, The muitiple R's were 0.75 and 0 .86, vespertiQely
The value of such analyses is open to guestion. Theré is no reason to
predit the Aiétance skated in eight minutes from work loads (watts/min.},
arm hang (sec), and percentage nf hody fat (%). The pradiction of V02max,@

froin the dictance gkatad in aight minutes wauld cpem teo ba more yaluyable,

'

Finally, a ~tudy by tarividre at a1, (1976) used the five mipute-

170°

myscular strength, and "\',‘dvy fat parcentage) were measnred, and the cnaches'

“stapoand ‘30 test In addition, a cat of lahnratnry vay'iab]@gl([“‘l(‘

ratings were collected. Thn‘:amn‘e fer the study was composed of 10RF bayv:
on the five minutes <kating test, and of A8 hoye »n the lah0v$tnvv tecte.
ihn }ola*gonship he twern the céaﬂho<‘ vaffngs and the fiye minutes ~kating
test dirplayad 2 1%*90 variation {(v:0.37 ta -0 Y1) Hopuer, the authoev:
Ai4 pok dia-eg the 2nvyep of the yayigtion The lack ~f relatianzhip
hetynan the ‘ahu-afpvy measures and the Adistanre skated in five miniitas wae

evplajned b te hemacan ity nf the grovpe in terms nf ~kating 3hijlit ‘thae

B (

s

cy b the shat e d digtaner b oangest fopam 1 Ty 0 oy
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4. Prifi1e of the ine hockev players.

Bouchard et al. (1974) conducted one of the most exhaustive studies
on the physical and anthropometrical characteristics of ice hockey players.
They studied two groups of players: Junior (N:24, average age: 18.2 years)
and Prafessional (N:12. average age- 25.3 years). They‘meésures ten cate- -

aoviec of variablec:

a) weight, height, four body diameterc,
h) <six skinfold measures.,

c) six body civcumferences,

d)  thred types of somatotype, /
a) five measuyres af Ficsus compotitian

f) ftwo reaction time meacyres,

) siv muscuylar strength testen

h) five pulmonary measures,

i) ten meacures extracted from cubmaximal té:t: and,

i) elaven meagures avtyrarcted fiyom mav imal bocts

The playar= were alco grouped bv position and statistical compar i
sanc vera made by pocitinn ac well as hy level af competition Fow of the
1arge nurber of variables showed a significant difference (at éhe 9R% of
profabjlity) hetween the Tevels of competitinn (10 out of 60 vériab]ps).
and none of the differentiating variables wac discucced. A ieiafipnthip

analysis was made betwean the performance of the players (ratfo’ of number

of goals and assists per game) and the ten categories of variables.- The

v
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relationship analysis Was done at two levels:

The simple correlation coefficient showed little relationship, and unexpected

ple regress1on ana]ys1s was of little s1gn1f1cance in exp1a1n1ng the var1ance

be tween the variables and the nerformance

-

1) 51mp1e corre1at1on between the performance var1ab1e and each of

the d1fferent var1ab1es included in. the category, and

2) multiple regress1on between the performance var1ab1e and the -

category of var1ab1es

coefficients appeared (r

-

ahour the ana]ys1s

:-0.613 between hEIth and performance)'

The mu1t1-*“..,

Some quost1ons can be raised

21

Y in the multiple regression analysis of circumference cateqovv,

why was the highest simple covvolafnon nat the first ane tn

be inserted?

?)  Why were ‘the defensemen eliminated.

(junior:12, professianal:11)?

Furthermore,

nnt presanted,

analysic was not done:

the significance tests for the rovvelatinn cneffirients were

prabably nnt the most reliable variable for the

3!l of the variahles were not grruped.

thereby reducing the sample

“raal" performance

!
tha perfarmance variable dafined previously is

ie

the defensive players will almnst get a lover ratin since they ave lecc

nffensively minded. and the study snalyzad mara

subjects (36).

~Jobin (1975) evaluated the affectiveness of a battevy of ite. hockey

sk1lls tests in pred1rt1ng 1ce hockey performanCP

......

var iablac (fN) tha

n

B

and only ona regression

and compared the battery

s

s
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with two other batteries of tests not related to ice hockey. The sample

consisted of 14 boys eight years of'age. The coach rated the performance

of the players. Multipie regression equations were computed for each

battery of tests, and by regrouping the three batteries of tests the best:

prediction equation was produced. HNone of the above equations produced
L

a s1gn1f1cant multiple R at the 90% level of prabability, excepf for the

equat1on composed of the b&StcSIDQ]e prodictors from the three batteries

Bl

~(R:0.81). One of ‘the reasons for. nof obta1n1ng a swgn1fwcant R was thn

sma]] number of SUbJPCtS (N.]4), ‘Because of this limitation an R:O.79

was not slgn1f1c§nt at the 90% level of probaoi1ity.

f#naTTy, Hous ton ahd Gréen (1076) examined selected pnysinlngica)
and anthropemetrical characteristics af young (ave}age age: 17.8 to 21 °
years) ire hockey plavers representing two elite amateur ice hockey
laaques The aunthors mentioned that 48 players were %valuated, Howeve: |
ig referring to the re<ults section the number of suhjects ranged from

23 tn 57. Players in both leagues ware compared and ~havacteristicc af

athlete~ by pagitiong wern 3lee ovamined There were po major dictin tt e

hetween ‘ha o gvmips ol playvey = op mamy of tha perfayman-e  itain

Thd ey

‘The absence of significant physiological differences
between the twe teams studied emphasized the fart that
physiological criteria were not differentiating fac-
tors between the two hockey leagues. As played in
Canada, at least, hockey is a skill oriented game,
where primary’ emphasis is placed on 9uch things as
_shooting, passing and puck control.” (Houston and
Green, 1976) . o : , '

2
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Summary

Studies in the field of ice hockey‘have analyzed different.player

attributes.. Analyses of skills, physiological and anthropometrical compo-

_nents have been undertaken hoth to understand the role of a specific compo-

nent of ice hockey and to investigate.the performance.aspects. Some studies
(Jobin, 1975; Bouchard et al., 1974; and Houston and Greeh;51976)*HaVe;
t;jed tovprgdjc%;@he interd;tioq of one or th gf_;he cbmponentS'wfth'ﬁefJ
fé;mahCé, bit no study-has ever tried to analyze thé comﬁénents}makinq‘up:'
a ﬁypical ice hockey player without regard to th performance aspect. No
étwdy has'attembtéd tn identify the rélatiohship bethen three components

ol the crovt shkating qull, rhysinipgical and anthrermetyrical maasires
R fartor analyeicg
1. Common fastor anadysis

Tt is not the purpose of the study tn review the statistical and
mathematical asrect of "common factnr analysis” The readers d-e referred
tn Mulaiv S A The foundations of Factor Analysis, MeGraw Hill Rant ra -

Mok a1 107D /

n Factm a3palycic in physical eduratinn raeearch

The literature veviewad for this section i not an evhaygtive one

* the main reason being that only some examples of the different areas of

v
canted. Tabhle 1 sum

physical education using factor analysis willlbe pr

v
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% TABLE 4
¥ Factor analysis methods in physical education. .
v, ‘ : ' ’ - \
' : 'a - . ’ b . N of
Studies : Methods® Rotation " N variables

A. Skills

- -

“Hopkins -~ 1977 - 1,2,3,4 1,2 70° 21
Safrit - ¢968 1,2.3,4 1,2 166 25
Highmore - 1956 5.F ' 240 14
B. Wtrength
 Liba - 1967 1.3.4.° 1.2 52 70
Jackson - 197 4 ? 76
. 1.2.7? 25
Jackson and
Frankiewicz - 1975 1.2 ? 50 16
" PSxibility and physical fitness
Harris - 1969 1.2.7.8 1.2 117 53
Baumgartner and
Zuidema - 1077 1.9, 1 1. f19 13 ,
I iemohn and « g
Knapczyk - 1974 9 ? 60 10 B
Liemohn and 4 -
 Knapczyk - 1974 1.2:4,10,71 ? 93 35 , "
»lui-dema and -~ , - ‘ v
Baumgartner - 1974 1,2.,3,1 1.2 206 13
D Retarded children / }
Dobbins and ' : )
Rurick - 1978 1.2.4 1.2 71 47
Kinnay - 1970 ! 1 01 75
a Metbat-- 1 - alpha 7 - Joreskng
2 - canon 8 - Harris
By, 3 - image 9 - multifact. .
el 4 -~ princ. comp. 10 - prine. fact j
5 - centroid 11 - min. res, !
6 - Holzinger
b - Rotation: 1 - oblique cL ' 2 - orthogonal
D~ S — S
-
- <
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marizes some of the-réﬁearchrdbné’fn physical education.

v

It is part1cu1ar]y important to.note the generai ‘trend towards the
. .
use of as many methods as p05s1hlo for ana1y71ng the data and a]so the use
H

of two rofat1on procedures (Liba, 1967; Safrit, 1968; Harr1s, 19694 Jackson,
©

1971; Baumgartner and Zuidema, 1972; Raumgartner, 1974; Liehmon and Knapeczvk .

1974b; and Dobbins and Rurick. 1975). "The ratio of the number of subjec's
tdrihe number of variables is an aspect that should he considered. Some
of the studies presanted a very low ratin (1iba, 1967; lackson, 1071.

Nahbins and Ry ick | 1978) v

Summary .

Facte analysis is nat a new methnd of analyzing data in physical
education but the ratianale for the use of a specifirc factor analysis methe
Ts varely presented: tmemingly most researchers take a chance, hoping that

e o f l-he p]th’ Ar nine cambinatiane (mofhr)d and ratation) nepd Wil bhe

hle tn hp Patapprriadt,

R X1




CHAFTER T11I
METHODOLOGY

This chapter describes tHe skatinq skil] tes*<, the phy<siolngical
tests, and the anthropometr1ca1 mpasurements used in the present ctudy,
as. well a¢ the genev%l procedure for the on-ice and in- lab tesfs The
sample. as previously desarired (Chapter I, Sample). consisted of 187 ice
hockey players aged 13 to 16 yearc. A1l these players COmpgteH in the Sa
guenay-'ac-Saint Jean reqion at the "M level of competit{ﬁn The 1P~

l\]ﬁ)fnc vho parti teatad in the forzf\'nq were 311l unluntasye
o

A Skatfnq tkille tastg.

The teste arg brnéphfé; {Q tabla e Thby aa d}via"d inte thope
Sectinis: speed sUrtiea. ~ai Uil aking (uith amd 0foe o puk
andaranre alating .

1. qpeed tects 6&ansén at al .. 5970)‘

The purpose of these tects was to measure skating speed in secends
3% the subiects skated farward and bakward over 90 feet and 120 feet  Th-
cubjects skated ir 3 straight Tine as fact ac pascible from the hackhrard
At nne end of the rink passed the second blue line, 120 feet *Wavx Aorone
was placed 20 feet beyond the second hlue line as a -eference point at
which the subject began his deceleration in narder to <tap befove veaching
the end boards. This marker was placed beyond the second hluve line sm that

the <ubjeak wauld skate as fast as possible until he ~racsad the finich 1ine

26
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TABLE &

Test measuring skating skill.

Testé] Description
Snead toct: 90 feet forward
120 feet forward
90 feet backward
190 feaat hacl s o
1
Aqitity tpact- Marcotte
Hansen j
Without ~ peodl
n.’\"'/‘\/'\v o .
-
Enﬂurance? 8 minutéf continnous skating
I a) -Hansen et al. (1a70).
b) Macnab (1979). (ﬂ
c) Larivigre et al. (1976).
e e v T rTi IR e S e et sy e e ‘ -
%
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The gralcrease lina at the near~st end of the rink VEDresentndeho starting
line The v 1 line wvas ) feet and the carond blue line was 120 feet from
the ~tartinn line. lhece Jines are common to all ire hockey surfares and dn
not mrv if the siface s hyilt according to C.ALH A. <"andards  In the
caso of ya . in1 Adiveneiops, appropriate 2djrctments weye male Toowaacia ing
the 0 apd "0 tent digtanace and in merbing ney ines

The pracedyre ~f the test was oxplained td all subject~ before the
tarmt hpgan., A demopstration by an assistaht was provided whén necescary
Fach subjpff 1r5vfod vith apne hand tourhina tha bartboard Subjerts were
told tn skate ac fagt ac pnesihle and in A -ty ~ight liﬁn past the fay hlue
Tine, then to decelervate at the cope pla ' 20 fept pas' the b'v lire an!
tn stop ac they approached 'he ' grih v ' R RELLER o e

qiven 5~\d the cihjort hagan the ' ot

Time to the nraregt tantih of » <acond was v'g;nv-d:d C oy evrh = 'h*joﬁt
3s he ‘katod pact the 20 and 120 f‘pat marbcyr | vogpertiynly Th~ time heqgan
ac the cubiert's 'not touch-~d 'he <far‘fnq Vinae {the gnalcreass lina ~t ane
snd ~f the »ink) Doa*iddc st 0 feat and 120 fret wery taken ac the qnb
jet' " fant 4 ovuclbad Ay hegat Fn o ngg ~ach line Fight timerc 4nve ztation
od an thre jee in 3 rasition bharve full vicy of the subjact’'s ck~fing artirn
Aver 120 ant canld he seo: The cubier™ weve c-nt in raiv~. Fach di-

tance Wy St v Vo Yt ! gy L T N N 2 KT IC PO

?

?
&
A
Ed

3

Hp A A e

PRy

R S, TR




2. Agility tests. (Macnab, 1979).
a) Marcotte's test (modified in the Macnab study) .

The purpose of the test was to measure the time requ1red by -a sub-

JECt to skate through the test course, as descr1bed below, wh1]e ma1nta1n1ng"
a .

LY

~control of a puck

From a standing start with'both skates on the,gbalcreasefline,‘the»
subject skated towards cone‘l (F1gure 1) and made a qu1ck stop, changed

direction, towards cone 2 and then made a right turn weaved through cones

3, 4 and 5 (20 feet apart), and skated in a staight line as fast as poss1b1e '

back to the. goa]crease 11ne

Once an explanation and demonstration were éiven'the'subject.g
. . ]

executed the test with puck and stick The subJect was 1nstructed to repeat

the test if he 'did not execute it proper]y Time began as the subyedt s feet'

crossed the start1ng 1ine and stopped as the subJect S feet touched the
finish Tine. The average of the two times was recorded to the nearest tenth

of a second for each subject.
“h) Agility test without a puck.

The purpose bf the test was to measure the time requ1red for a sub-

Jject to skate an ag111tv cnurse "as described below.

From a standing start, with both skates on the red lipe and with

his back facing cdne 1 (Figure 1) p]aced three feet d1rect1y beh1nd h1m,

CoL : . B \ EA

T . S
, L e ‘1"
. ~ o e . "
'
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‘A3t L6efpaemydrg  (p uasuey (¢ ¥ONo B Inoyiim AL by (] 3310040 !
= N .1S3S31 3D1-UO 3Y3 butjuasaudau weabelc - ; FYN9I I
T T EET
b T
, K T T i ;
! -— ~+
. 13X\ I3k 1
W . \ NVA / V \ #Vﬁ ./ x\. d.
» \ m / \ m AR ' .
: Y vE, b NS
.i,l)/{\ N\~ | N "
f > |
g ¢ ]
-
= v
_ S ‘,, © 9pelq 3y3
. m uo Butuund VNV
, buryeys
’ . paemyoeq -
. S ,.m:.va_m —_—
paemioy -
. R .
KN
s . - ; - T e - -
B o= s ) » .m— .m_r .m; 02 - .ON 02 m

R



METHODOLOGY U

tha éuhject turned either to his vight or left, <kated forward around the
above mentfqned cone and proceeded toward a hnckny stick placed half way
bét@éeﬁ tﬁp fed‘cénter l{ﬁe and gh; 6]un liﬁe 32 }ndifafnd in fith@ i. Yhé
subject skated on the front part of his hlade (ran) from point A tn point R
(the length of a hockey stick) after he made his turn arourd cones 2 and 2
.The subject then touched the iﬁ? with one élove at a point one (oot sutgide
nac‘h cnvie and ckated ac fast a5 pescihle tn the finish line

After an explavation and a demanstratinn the subject evecuted the

test without a <tick. The cybje t wae inctrucrted to repeat the test if the

tect was nnt EXOC”fedyanperJy. lim* began *s the subject’s feet crasced

the starting Tine "nd <teppea! as the subi ct g f ot tays od the finigh line

The aver ge af the twn timae o R YATARIE R R et A mee ot

!
t

. ) Hanepn - !'Q_Q?

The prorpnge o' Fhe tec' wac b measure thes time vﬂquivof' fer 3 qyb:

ja,Ct te cknte thyaagh "hee Fest v v ae doan s e lia Vg \':I-ilq "l"")“.ain‘i'm

contyal ol A poacl -

From a standing start with heoth skates ap the hlue line, a purk

between his skates and facing cone 1 (Figuie 1), the suhject hagan the Fort

LY -

%y Kiéﬁﬁﬁg the puck to his stick as he skated toward cone 1.. The subje-t

turned around fthe cona, in a clockwise or counterclockwise direction,

3

acedrding to his preference, and he skated taward the stick. (peint A)
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~

The subject then had tn carvy the puck areund the stick as he iubped ov

stepped over it. Once .the subject crossed the stick which was mid way

“betweeh the goalcrease Tine and the hlus liwe (30 feet), ha continued to tha

endboarde, stopped, skated hackwards tn the goal:reace line, tyrned tp hi-
left apd skated around cone 2, p'oceeded tn zone 3. skated arrund it in A

7 B
reverca dirvection tna hig pattprn st cone T s poaagceded e bl fipd o

Vi

The test procreded immediately aftpy an evplanation snd a demoncty
tion. Mictrialg war~ vepmated vhen the qraup wae fipi-hed Shijects were
divercted tn ='atg ac quieclkly aa pessible whils kaspning antral of the ek

Suhjer'c ware alen advicged te put ane band apn Fho ~ticl vhile cyvnegin~ the

hockey stick Watches were etoyted on the comren A4 "0a” Th* aatch=~s ot
ped as the firct <kate ~rneged the f{inigh lin- The average n' tue 1°
Fan the nanyeet tenth pf a cacend was vecrs dad qe 1. A T

"l) Backward aaility te-t

The purpace af the test wac to mea-ma the time requived for -

“uhyiec b t~ qkate harkward thyoaugh the test ooy e A r‘r.g"/‘- ibad ol

From a standing start, faring the endhnivde | with hoth <l te~ nn
the analcreare line, 'he subjert weaved thr~uagh rane 1 (Figuy~ 1) to cnre
A as fa~t ac p"\"'.'!.’ e by thin g can¥Fya N ("‘l‘ Ttk 0 o e et '7'\.«1

paint)
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, . ‘ M . -
Execution of the test proceeded after an explanation and a demans- ..

tration. Mistrials were repeated when all the.group was finished. Subjects- . - s ees o
S Cow . PRV T I A SR AN R R

were instructed to skate as duickly as possible through the course. Time

began as. the siubject's feet crossed the qoalcrease line and stopped as the

'S

cubject's feet touched the finish Tine. The average of two times was

~ivodad ta tha nearegt tenth nf a3 cacond for Oéf‘h 'subject.

T Iedivan o test (Lavividre et al., 1076)

1) Fight minateg f eontinuoge "I/a"ihg,

”

Fndi anca wne Adgtermined hy reacuring 14 dictance fretar =) 5t ~tad

hjac! i ing oan eciaght minyte interiind

The ‘erp vfara w s divided ivtn ten vwnenuyal distances (F"guvp 213

bRl s vaem ot s ey ajaght!t mingte- to the npeavoact rave nn the § e
fy ("\y";'-‘qqir,‘\‘ mevermyamante  and rrn({i(?ﬁ«u\'
i

T mearim srrante ol ar andg he pre tio R an s mgde e e

' Mo bhic tect-s “
a) phycical work copocito Froomnieo

k) pWC,7O/J“iqht,

o) \J(),1 ma (vwnf”(‘fol‘\‘ !

7

i N a s P
¢ " mno n\ghf

/
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FIGURF ? - Eight minutes of continuous skating test.
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2. keg test:

a) Jjump and reach test (Sargeant test)

.7 3) Abdominal endurance test:

a) Si*-upq'
1. Nernbir tests.

al Phyqical wnvk rapacity 170 (PWC]7 )

0

¢

The actual tesct for derérmining t.he'. working capacity wae ppr‘foméd
according to tha method of Siostrand (1547). énd Wahlund (1948) with some
modifications. In the test, the subject was asked to aqrform tﬁrne conge -
cutive wark 1nad<'6n a "Monark™ bicygla o}qombfev. The pedalling rate was
maintained at 60 revolutions per minute using a tachometey, and the worb
Toad of -pedalling was inéreased éJory four minutes. For Qheé out of three
suhjects, the rate of gedalling was also registered By a mechanical counter
The heart rate was taken during the last 20 seconds of avery minute of
: ekercise. on an F.C.G. An attempt was made to schedule the work loads of
gach subiect 30 that the fivst load produced a heart rate hetwean 100 and
170 beats per minyte. the <erond 1~ad hetwaen I20’and i40 beatc pey minute
and the thir load between 150 and 170 beats per minute. The pedal <eat

‘ | .

velationship was individually adjusted for each subject sp that differepcan

b
Y70

ieing a regression equation of the heart rate against the work ?d. at the

in mechanpical advantage were kept to a minimum. The I‘h(j was calrulated

and of each tyial. The pqtiﬁared amount of powéf that would produce 3 heart

rate of 170 beats per minute was then recorded as the PNC170'QF thathindi—
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vidual (Adams et al.. 1961).

b) Physical work capacity / weight.

’

The result obtainad for the PWC]70 was tHen divided hy the h&%v ¥

weiaght 0f the subject and rarnrdea ég hig ﬁhT‘70/k9_

c) Maximal ovygan uptake (Vﬂﬂmay Y

'Using the manogram déveloped by-A<trand and Rythming (1951) a

Iy ﬂ’\"il.l"io’\ ot the r‘uyqn” un"ako waen ol tained oy eoarh "‘Vl’iliivltk veel ~r'(~(-| ety

d) Mavimal ~vygen uptake 7 oweaiaht

The vesult ohtained for the maximal axyvgen uyp*abe 'vas then di
by the bady waight of the subieat tr shbtaip on yptafe Lo as YO _mae

l"“_/"o vlv:n_)
?2. lag tact

a)  Jump and 1each tegt (Saraagnt tect)

The proacadure far the tect was taken from Sargeant {1946). Ea-

subject had to jump as hiah a- prssiple and the diffoarenre hotupoen the

FrAn |

36

i

maximal height jumped and the standing height (with arm avtendad agve: the

head) was recorded: The tact measured not only log povray babk mee byt

uhiec! " ahilibty Yo Jump, and hig metivation o jomp
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/

7 Ahdominal endurance text

a)

Sit.ups.

v

The maximum number of sit yps, the kneec hapded and the arms behind

"he neck . during ane minute was veecmrdad as the yecuylt fey ecach cilijort.

The

Pa)

C. AnthyapreaateT=31 meagiprmsg

measuyres wera iof4

Rardy lengths:

a) upper arm,
b) forearm,
c) leg, and
4). lower legq.

Rolv civenmfen

a) upper arm.
b) forearm,
c) wrist,

d) leg, and
) Jower len

Bordy widths -

a) bi-acromial, 3
b) hi ty netonnt -

Skinfolde-

a) triceps,

b) sub-scapular
c) mid-axilla,
d) chest,

e) abdomen, an’
f) <upra itine
Rady fat

Weight

LIRS faht PO B
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~J

Height.

R Age.

4
Each anthropometrical measure was taken twice, evcept far the age

at each site, 3nd the average of the two measures was re~orded. The measirn
ments were vegistered in millimeters. The vef rans~ for the dat-vyminatijon

of the sites for the anthrapometrical maa=yves wors Uells b I Kinpzin]ogy
. , = w—

N ~
)

VoAl WD T yendes (o it 1967

| Rady lengthe

on

a) Uppe' aym* dictance from the qva-ter tuhava- ity nf th- humer us
te the 'Y'id'pﬂi'\" of t-he Alecvapar ey ree s (L N FRRR A N EETYWIT B bheo At ony, oy
fleved tg 20 dagr aex

h) rn‘oarm: d'.ic'.a”ro measgi) Q"’ v om fhr mi nr‘\iv\i ol b he Y A
praorese nf the plhew tn the styloid pro ess nf +the ulna.

) leg: dictanca meagireg from the mid paint nf the o matay bp

A Y
~Henter af the femyr to the Tateial joint line of the knee.

) lowe legs “istance measured from #hn 1 tar o' Siiat 0 05 g

T thee b gt af the T3t v sl mallanlne "

7 Rady ~ircumfaren-esg

a) llpper arm: civeumferan e measyred at mid kel'y nf the hi-aps
h) Mayearm: civeuymfayenco MQRQHY@d at Mid o poip 0 e e e
the Hlavay rumcto tandapn Jimceting genera'ly

C\ W jgb e« Ty prgymifoy encr H\paﬂ,”r-r' At tha » v 'Vl Ay R E | | I

Ny ractan

.
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I
4) Lleg: circumference measured at mid-belly nf the quadriceps

-

e) lower leg: cir~umfoyance meacuraes at the 7id-point from the

A i of Crﬁp'.‘. iy aa by o the |y\||¢r‘]9 tondan innetion, ,1,,,,,.,,.:“|\

1 Andy widthe

' . . : . . .
:‘) Ri aryomial: dictance mraguyred hatwean t‘pﬁ of the acromione

b)Y Pi troarhocre: distopea maasivyel hatiurar bho mid peiet s ot ihe

4 Skinfnalds,
3) Triropcé taL;n at mid-points nf the tyireps.
h) Suh scapula s fakn ~t the infariar angle f thd scarula.
;) Mid v 3103 "~lan ne tha Yat sy al acpee v of fha chpzt at the
nirp! lipe~
\h AV Cheat s Faben o u:, Aavter Py arpect Al the chact immodia VBl
he'vvr e nipple Tive
o)  Ahdomenr tal oo tha antayioe aspent of the abdamen '~tarva)
U mb“irﬁc

cpoy Tt [ PN :-n"‘ediafelv suparyiay to tha Plige e

-

f Rody fat.
The revero t3qe ~f fat wag determined by u-ing twe pradirtion form
Pae Tiyet, foom the clinfald measipes, the hady density was predic'ed

nio e Pascale t W) ('P868Y feo myla and v om the density ragyulte abtair

. ' ' . e vy [ Cvb g p'?',“"tad "'7;"10 the Rt(‘7f-“ /'Qg?\ Coyvmy o

N
&

ROCEEC

i
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Penzity: 1.0RRA6R 0.007123X, - 0 noaqﬁav? © 000551 3K,
X]- mid-a¥illa skinfold (cm)

XZ' juxta-nipple skinfold (rm)

X3' triceps skinfold (cm)

Vohedy fate (1A RY 0 depeity) - A4 142) o 100

6. Maight,
The weigtt of oevery chjact wiag rvacavded S i em s i

NETFCID halanee |

7. ”nighf

Th2 haicht 4 o ary g dent o capon fad To gmr dime P

nrrrear e "' ! AR AR ENAY
R NAge.
Ther vme o cvery yhiact wae - aleulated o *ha near oo coth
I Goaveral rmyacedinn

On-¥®o tecte wore dminicteiot dyving practdce henre nf aach tane

on their «vin fire cyyfva [he entive toam exmry'aed the cprad tactc an
dpcv(ihed pravioysgly The team wac thep djvided ‘H;” four greoops oy
axecution of the fom aqilityv test- A vatgtien va- ﬁadq when the { y
aroups aceemplichad a ta-t Svheaquantly, tho toam wae diviled inte tun

b'””DS fy thao maniyyanre tast, @ach playar haing acsignnd to ancthay an!
rnun'inq the Targ nf hic parner In genernsl, 3 perind ynvying fyom an

houy and 2 half tn two hourg wag sufficient to meacipre an Aantire toeanm

Iyt
5

v
)
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The laboratory tests were administered twn weeks aftey the an icn

tests The players were srheduled three at a time and the measures were

taken as f21lows: weigh* and height: body lenaths, circunferences, width-

and ckinfalde; leg teet and abdomina! endurance tegt, A 168 minuta vac!

rer Ped yat than giten ta fha culyject miov tn thoe PHF‘~0 ta=t

far the training of the tivers o tha op ire tes*s and the
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1
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~ TABLE 6

SSION.

'
w3

Means and standard: deviations for on-ice variables;
7~ . 13 to 16 year old players (N:177 - 1323) - »,

7 AR

Variables

Means

© T s.p.
o .

Ska;ing speed (sec)
F90 i, '
BA9O .

"F120-
'BA120

‘Skating agility (sec)

CMAR
HAN
AWP
AOI

°

Endurance skating- (m)

R

4.53 -

6.08 -

5.80 -
©7.65 -

-~ oo e

11
.87
1

13.43 - 13
-_]7;2’6 - 17

S99 - 9.

8.69 -, 8

oy

2516.26 - 2509

.56
.49
17
.74

.07

#s

.56 -
59 -
75 -

oS oo

.38 -
98-

— p—} -— -—

14 =

1

264.02 - 277.41 .

38 -

.04 -

0.40°
0.59
061
- 0.81

1.47
2.08
1.11
1.19

a - Without the goaTtenders..
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RESULTS AND DISCUSSION o as

TABLE 7
Means -and tandard deviations for on-ice variables;
13-anF,14 years old players, (N:88 - 718)
R N ; — L R ’ T - .‘
... Variables . : Means ' . s.D..
L ' e e e e e e e e e
* ) -Skating speed (sec) . _
F90 ' . 4.67 - 4.69° 0.37 - 0.40
.- BASO : 6.07 - 6.09 0.55 - 0.57
Fl20 6.11 - 6.12 0.56 - 0.60
BA120 7.80 -, 7 .83 0,75 - n.79
Skating agility (ser)
MAR - 13.67 - 13.76 1.24 - 1.35
HAN , 17.29 - .17.51 1.73 - 1.82
AWP 8 7% - 8.84 0 88 - 0.94
N ‘ . . Q 1) R.47 vos 1?23
Endurance skating (m)
AER _ : 2512.49 ~ 2501,8] 265 .26 285 .64
~a - Without the goaltenders.

Sl s

-t

g s At e v o




RESULTS AND DISCUSSION 45

TABLE 8>

Means and standard deviations for on-ice variabjes;
15 and 16 years old players (N:88 - 76%)

Variables - Means S.D.

Skating speed (sec)

F90 4.39 - 4.4° 0.3 -  0.34"

BA9O 6.09 - 6.13 0.57 -  0.59

F120 5.49 -  5.52 0.43 - 0.45

RAI2N "R T 69 n 717 a 77
“Eating aaility (se !

MAR 1318 - 13 7% 1.46 - 1.53

HAN 1724 17.40 220 - 2.29

AWP 9 46 9.48 ) 07 - 1.13

AT 2 0¢ R an 1 NG 110
Fndurance skating (m)

AFR 2510.Q9 . 2516 25 264 24 - 272 44
a Without the gnaltendeis. e




PESHLTS AND DIrUSeINN
'

X

TABL F

Q

Means and standards deviations for laberatory variahlec:

13 tn 1A yaare old players (N:171

ar

Varijables Means
Age (months) 179.78 -.179.90
Weight '(kg) 60.90 - 61.76
Height (cm) 168.67 - 169:44
Body lengths (mm)
LFA 279.76 - 280.80
‘LAR 243.02 - 244 .53
LLE 391.52 - 391.46
LLL ADA .08 - 4A0R 8O
Qr)dy cirveumfovanracs {nym)
CAR 264.02 - 265.52
CFA 251.42 - 252.60
CWR 171.98 - 172 .66
CLE 500.76 - 503.26
) CLL 213 .00 348 14
Bndy widthe (m} ‘
BIAC 337.57 - 339.48
BITR mnTA 01 .67
Skinfolde (o
TRI 7.95 - 8.1
SUB 8.26  8.38
MID 6.63 6.76
CHE 6.77 - 6.95
ABD 9.43 - 9.63
Sup 8.35 - 8.50
Body fat (%) 10.02 - 10.14
Sit-ups (#) 15 85 45.72
Jump @ reach (in) 17 AR 17 1R
Cardirespiratory me~:u -
PWCy 70 (kpm/min) f02.68  "09.07
PWCy70/kg 13.17 - 13.13
Vo2 (1/min) 2 47 2.49
07 40 n

V02/kg

- e ——

[

. Wffhéut the goaltender <

19.
18.
40 .

3

-
]
OO WO

W — W W) —PON

13.27
9.10
680

19.63
18.27
39.00
3176

24 .62
18.22
8.29

33.32
?3 .38

29 .00
AT

.05
15
.96
13
.74
74

14
17

WA —~oWwhN)— NN

.28
46
.£8

|«

DO wWww
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[

TABLE 10

Means and standard deviations for
17 and 14 vears 6ld plavers

Varijables

Age (months)
Weight (kg)
Height (cm)
Rody Jength -

LFA

LLAR

LLF

L.LL
Py i

CAR

CFA

CWR

ClLE

CLL
Rrdy widtts ()

BIAC

BITR
-1 :"fO] | PR B ¥

[RI

SUB

MID

CHE

ABD

Sup
Body fat' (%)
Sit-ups (#)
Jump @ reach (in)

v Yigrespiratory me-
PWC170 (kpm/min)
PWCir70/%a
VOp max. (1/min)
VO, max /kg

fm

a Withoyt the gnaltenderc

168.
¢65.

275.
237.
393.
394.

253.
243.
168.
481.

338

340 .
388.

~8l.
12.

40,

T —
DO O v OO0

laboratory vay iables:

Means

81 168
.61 - 57
30 166
91 - 278
25 - 239
38 7 391
R0 397
44 255.
58 - 245.
38 - 169.
80 - 485,
2 3R
90 345.
Sg ‘(\ﬂ
21
.70 -
.42
.95 -

16 -
66 -
03 - 10.
.95 - 46
.86 15
16 - 790
02 - N
.26

21 9

18.
18.
47.

30

22
17

35
20

34
3

N O — AN W N = — N

ol
~N
O W

T

(N-R] - 713)

' S0
70° 6.23 -
96 9.13 -
56 7 44 .
.56 19.07
.07 18.25
.46 47 .49 -
97 29 ’n
97 22 .63
82 18.06
43 8.84 -
97 37 49 -
25 29 N7
52 35.17
91 2 16
39 2.05
.93 1.89 -
66 1.81 -
.21 2.15 -
.57 3.65 -
.93 2.57
19 1.34 -
67 5.74 -
RE ? R
.27 779.89
94 3.68
29 0.61
Q2 nonn

v

497
.97

IR

88
68

36

.76
.86
.47
47

AR

15

aRn

.09
.93
.87
.24
.79
.63
.38
.92

50

47
.69
.60

11
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TABLE M1

Means and standard deviations for
18 and 1A vears nld players

7

Variahles
Age (months) 191
Weight (kg) iy 65
Height (cm) 17
Bodv Jenath: (mm)
LFA 283.
LAR 248
LLF 389
LLL 17,
IR NOR IENRFTITY Irait !
CAR 274
CFA 259.
CWR 175
CLE 519
ClL.L 180
Pa-dy widtt = (ar
BIAC 324
BITR "o
] f,‘f'o] . [ N
TRI 7
SUB 8
MID 6
CHE 6.
ABD 9
sur 9
Body fat (%) 10.
Sit-ups (#) 44 .
Jump @ reach (in) 18.
Aiorespiratory me rne
PWCY170 (krm, min) 8.
PWC1 70/ k" 14 .
V02 mav  (1/min) 2.
V0s/ka 1 .

a Without tha goaltenderc,

Means
.40 - 191.
.13 65.
.99 172,
51 282.
.64 249 .
.70 391
14 41k
34 - 274
17 - 259
.54 - 175,
26 - 519
7 k1
32 - 373
(X! '
.68 7
.81 8
.83 6
58 6.
.70 9.
.02 9.
01 10.
74 44 .
95 18.
34 - 719.
27 14 .
67
1R 4

18

laboratnry variables:
(N:R?  713)

¥ q'
10° 7.35 7.62°
34 8.13 7.70
15 5.68 5.2
91 19.78 - 20.21
68 16.67 16 .40
.45 41.2] 39.65
3 30.57  30.03
53 22.39 - 22.97
.08 16.64 - 16.18
74 7.03 - 6.86
.58 34.05 - 33.64
62 20 25  24.01
77 22.62 - 21.88
70 ?? /K 73.46
.84 1.95 9.99
8] 2.30 - 2.28
.86 1.99 2.05
70 1.99 2.00
68 4.07 4.05
03 4.53 4.50
08 1.31 - 1.34
78 6.30 6.25
Q7 ? 84 2.81
50 "7 09 - 182.76
24 2.77 2.82
68 0.48 0.49
10 7 .87 7 .98

PO L
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TARLE 12

Facter analycis (principal components. with the varimav rntation)
for the 13 tn 16 years nld playerc.

Martnre 5
Variahles 1 11 IT1 TV H
F90 = - 664 - .590
BAS0O e - .712 - .532
F120 - - .656 —— .604
BA12n - - .811 N .693
MAR - e .800 - .688
HAN —- - .718 - .530
AWP - TR o .654
AOI e —_ .638 . .538
AER — — 610 - 413
AGE 624 - — . 434
WEI .856 = - .938
HE I .848 - o .733
LFA 440 - .250 -
LAR 590Q . e .365
LLE e R - 077
LLL .566 : - - - .327
CAR .650 o -- - .751
CFA .710 : - T .666
CWR 787 : .670
CLE 692 e - .733
CLL .62?7 - - - .524
BIAC -- : -~- — .072
BITR .547 - - S .439
JAR 554 - - e .352
SIT - — —- .- .043
TRI . .731 SR s .594
SUB — .752 e .663
MID - ,850 e T .767
CHE - .874 - : .778
ABD : .839 - - .732
Sup .673 — .468
PBF : 97F : — .977
PWC - - .856 .973
PWCW — - .958 .964
Vo2 - - - .882 .946
VO2W - - .939 .9RA
Variance 25 A% 12 .8% 52.8% fQ.7% A
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metrical measures: weight, heigh® foun of th&ﬁiv‘é‘.“bagy langth measures.
the five body rircumference measiias. ape of the twn body width measures.

and age. The jump and reach te~t ic a'co ‘oaded'ﬁndeﬂ‘thgmfirst factm
t o
b4

A . . “nes e . . -
The hinhest Toadings for factor T unyn thos g ight angﬁ%ﬁﬁ-he1ghtf]anlnw~ *
. et : w o T
(7 0°C Aapnd N _8AR, ragpecti oly) -
. » X “ K
. A\ \) .
.,,& ’

Tha sernnd fartoy | which aceounted for 17 4% of the total v;vianf‘
is rompoeed af the siv skinfald measures, and e linear component of the
skinfol? mroacur=s; *he perecertagae ~f bady fat. Without regard tea ‘he .
~=ntage ~f hody fat 1nadirg © 9 8) the hi;hocf Tnadings ware b ot ard

Ty T, Vi feld mpnaaae (00 071 apd 0O NEA e v AR

Tho thivAd factey o uhiich acenuntad for 10 0% of the tota]l varia
it rnvpngac-t of ;Vafirq “Li11 variable: (teate): the fou qpood sleat i
trsts, the fnuy agi'ity slkating tests and "he endur>n-e sbating te * “he
ﬂ“n*ing speed ta t backwart 120 feot  and Mawrventta o agility to ' 0wt
CUabect Jeadiegs fon factor TTT (0 T and 00N vompe tigaly)

e

Fivally, the ‘ay th facter, which aceaunted for /.9% of the total

1

vay fance | ic roampased af the ‘mgy cardinveapivatory méacures wnd pradict

The highact lnadipnge evpe the ayimal -~ -ygap urta' = q«rv:r”n foy w igh

I toyt oy N "

rd the physical word eap o ~oy
a Yy

.

AR o] ‘es[\n 'i\nl\\

»

Fart vayirhle wac rnnsiderved to helomg 'n the factor ta whie' i
wag mont tf‘onq]y valatet {~ge “elonning to the fdrnt fact o heecayce nf

it biqhe~t pelationghip: M 721 was Cound with a1 Frooqebitay
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Inading ¢ f N 85N wng considerad a~ a criterion valie for *the jpclusian ~f a
vaviable under a factnr ‘except at.t%Q urpey arm lenalit variahle, I TA  wheyve
N 14 was the criterion! Tabl~ l?l;hmwc All the yar taplag that Yad 5 =ianl-
high loading undar nne factnr, ”‘\vno vartahlec 'eg length [1IFY ) hi

acyomial wirth (RIAF)’ and 3yt vpe (‘IY\. did nnt '~agd o gnd o any oy f th

2 .
factors and theiy gepwprean it ier AR wsvm oy Jere (00 0 o TS
ORI R KRR

el {'v—,,"r‘;\. ":,‘., o ! bhyeo =os L B LRI

The camrarignn of the * o suh grn pe 11 17 yeare nd 17 16 ye~ye)

waz mide ~n the corp nent <p mesant fav oo 0oy facrn ob: iy A th~

M ine ra] O et _\n?]\ ty o Yoy \ v R ' ' ' Vo -
L
SRANTE BV A AT %’

Since the rompnonentg rre independe-t, frvn Tetudant b to ba (tye

zampl -t faqt) weyre caiducrted an fhp néanc nl the fovy | ctave ta Aot vmi

W“i"ﬁ f'a'.‘ff"' showed 2 sianificant Jifferenca betieen tha means ol tho tuo

Suthoqr aps As repoe tad i fahls 13 diffarerccs hotyear moars wr e foid
.

iy Ar e (wct6¢ at the ) lay-) - ]vi'i;wv ce o

ve’afe ! meae v ) Wy e "1 v ! g




i

PR

anthrop.) - .601 .669 1
skinfold- 061 178 0
skatino) 323 N2 0

|

DEC Y AND DTRCHRS TN -

TABLF 12

"eans of the fa “or scd es for ths twn sub-groups,
Hotel 14 ' ned b eaen e t (”ctudenf”)

b qy e nife,
[

—_—
>

v qin ) 1 N SERL

('

C e
—~——
LN
30~

—— D —— D

Yor(asy o

N I B R R

Fal

¥
i
Y

A W RN MR A N s A e e, B il




DESUETS AND DISCUSSTOM

R Yirrpa cian

s

) TH‘-/'-"‘:*i')“"inn ivta 'he e # f i ey boay
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phys1olog1¢a] components for this se1ect group Thué, the'specificity of

1ce hockey concern1ng other ph sical act1v1t1es is conf1rmed, if we accept

the a$sumpt1on that the tests used 1n measur1ng the skills are in effect i A

va11d tests for the'sk1lls

2. The structura] validity of the skattng skill tests.
: CN

R

The structUral vaTidity of the skating skill tests measuring speed,
agi]ity,~and endurance Was examined to discover the structure‘of thewcémpe-
_pents used in the skat1ng skill tests factor. The third factor‘extracted
by the pr1nc1pa1 components ana]ys1s is called the skat1ng skill tests fac—

tor because all the six variables (tests) measuring the skills teaded on, 3
this third factor. The loadings are 1nterpreted as the degree of relation-
ship between each’variable and the factor. In this <tudy, the six skating
~skill variables (tests) were highly related to the <kating <kill tests
facter;“hanging from Jb.GIO tbr the endurance test tn O.Bil for the 120
foot backwgrd speed test.(table 12). A comparison betweeh the ya]idity
(repo?tedVin the review of the literature; tab1e 3) and the'structuraT vali-
dity of ‘the tests reported in this study can‘be made. For the forward speed
test, 120 feet, Merrifield and Walford (1969, 1971) reported'yalidity'
coefficients ranging'trom r= 0.69 to 0.83. In the present study, the load-
‘ihgiof the test on the ‘third factor is 0.656. For the backward speed teét,
(120 feet) the previous authors reported validity coefficients ranging from
r= 0.64 to 0.79. The present study reported a coefficient (10ading) of .
0.8{1.‘4For the Marcotte agility test, Doruschuck and Marcotte (1966) re-

porte® a validity coefficient of. r= 0.83, whﬂe:t_bi's study found a co-

-
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efficient of 0.800. Lariviére et al. (1976) reported'a Va]idity_coefficient.
of r:+ 0.79 for‘tR& endurance test, whi]e'the"present study found acoefficient

(loading) of -0.619. .Previous studies obtained va]idity coefficients by

finding the re]at{onship'be;ween the ranking of the players on their skills

'(by the'coaéhes'or experts), and the actual on-ice performaﬁce for. the test.

In this stud#,-the structural validity of the components of the factor is

_Jjudged on the potentiality of the tests (as an ensemble) to load under the

skating skill tests factor. fFor those tests for which validity coefficients
were available, the presenf study show a re]atinnship'c1ose to the coeffi-

cients feported‘jn the literature.

Summary.

The "structural validity of the components (tests) of the factor
fouﬁp in the present study, has been shown to be ach?ate becéuso the six
ékatinq skill tests pad a good relationship with the factor, qnd when
cgmpared with previous validity st?dies. These relationships were in the
same range as the ones reported infthis study. The skating skill tesfs

factor gives information about the utility of the tests used in measuring

such skills,
3. Comparison of the factor scores for the two sub-groups.

One of the purpose of the study was to examine the different sub-
groups ("bantam”: 13and 14 years, and "midget": 15 and 16 years) to detect

. . ,
possible differentiating elements. The factor components of every indivi-

dual who comp]efed all fhe measurements were computed for the four factors
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found hy the principal bompbnenté andTysis.

o » \

It is important .to note that the factor structures for the two sub-

. groups (Table“f, 15, 16, and -17; and Appendices B and C) combined the
variabtes to create structures similar to the ones presented in fab]e 12,
for the ‘group. The rationale behind the similitude for the three different

factor structures (one for the group and one for each sub-group) can be

explained by a coefficient of agreement between the variable loadings for
one factor for the entire group in comparison with the same factor for each
of the sub;groubs. The four coefficients for the four-factors (anthropo-

metrical, skinfold, skating skill tests. and'caggigrespiratory) are found

in tables ]45 15, 16. and 17 As observed they varied from 61.5% to 157.1% ..

v

nf agreement. These raefficients are reasonably high and it is possible to
Cronclude that the styvuctines far tha two syb-groups are almégst-identical tn

RS

the entire aroup

The results presented in t$b1e.43 showed a diffeﬁéncéhbétween the

compohehr scoras for-tho two sub-groups (Hote]ling{s T2). Fﬁrthér analyses
L 4 .
showed on which fartors t differences were significant.. The Student-t
tests fourld one factor showing differences the anthrqpometrica1 factor.
Such differences far the anthropomé;rical factor was expected. the subject's
1

age being in the range where the growth and development of the human body

i= «till an impartant aspert

No differences bdtween the two sub -groups were found for the <kin

fold, cardinrecpivatory, and ckating skill tests factors. The reqult for
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- % 'TABLNE 14

¢ Coefficients of agreement for the anthropometrical
factor (group and sub-groups).

Group Sub-group [ Sub-group II

!
!
|
i
i
|

- SR NG M
7 ‘.(

AGE " AGE - AGE*
WEI . WET WET
HET HET HET
FLA LFA -
LAR -~ LAR {AR
—_— e LLU*
LLL _ LLL LLL
CAR CAR CAR*
CFA CFA CFA
CWR CWR CWR
CLE CLA CLE”
CLL CLI CLL
BIAC

W ~N O . s W N -

— e 4
H oW NN~ O W0

BITR BITR .
JAR ot AR

—
[$)]

Agreament:
100%, 92 7% 61.5%
84.6%

= et ¢ = e v ],........,._,....._... B - —
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|

TABLE 15

éoefficients of agreement for the skinfold factor.

»

Group

TRI
SUB
MID
CHE
ABD
sub
PBF

— O O O~ O AW Ny

—

dareement:
100%

- =

Sub-group I Sub-group II

TRI
SUB
MID
CHE
ABD
sup
PBF

1009

TRI
SuB
MID
CHE
ABD
sup
PBF
LFA
CAR*
CLE*
RTTR

157.1%
, }28.6%
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TABLE :;X¥~ :

Coefficients of agreement for the skating k

skill tests factor. ) i

~

Group Sub-group 1 ' Sub-group 11 é

! . , ) , 3 : B ?

1. F90 © F90 F90 g

2. BA9O ' BA90 | BA90 2

3. Fl20 Fl2o A2 ]

4. BAI20 BA120 & " BAT20
5.  MAR MAR ¢ MAR
. 6.  HAN HAN WA/

7. AWP AWP N AWP |

8. AOT ‘ AOT AOT ;
9. AFR AFD AER

Agreement - .5

100% 1002 100% 3

|

3

B,

;
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. TABLE 17

Coefficient of agreement for the
cardiorespiratory factor.

- . PETE SRR A Y L ite e
PRt AR TE Pt \ A LI R T T

GrqQup Sub-group 1 Sub-group 11
. _ e -
-~
1. PWC PWC . PWC
2. PWCW PUCW PWCW
3. V02 V02 vo?
4. VO?W vo2W vO2W
3 fgreement: : #§§
: 100 100% 100%
|
- :
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the skinfold factor is. explained by the high homogeneity of the two sub-
groups for the sevegyvariab]es loading under the factor. The lack of
differentiation between the two sub-groups for the ékating skill tests
factor is of more cdncern. The results clearly indicate that in the two
levels of organization of ice hockey (bantam and midget) no improvement was
made by the players on their skating skills, as measured by <the tests. This
raises a'que§!ion about tﬁe structure of the coaching anq the teaching of
the fundamentals of ice hockey skills, at least at the midget level. One
should expect a differencevbeéween the twno age Fategorigs en tho sbaring

skill tests factor

1 timitationes nf the <kating skill tacts

4

In examining ¢lo<ply the different tests and in comparing the
recults nf Macnab's studv (1979). an explanation can be faund to support

Py

the lack of differention on the skating skill t;sts factor for the two

. \
sub groups stidied  Macnab (1979) studied 15 young hockey players ‘(from
8 to 12 years of age), for over a period of five.years. The different
comparisons are illustrated in fiqures 4, 5, 6, 7, 8,(and 9'f6r the diffe.
rent tests used in the‘making of the skatiné skill tests factor. Out of
the six tests used; four showed a lack of discrimination between the age
groups (forward speed skating, backward spéed skating, agility without a
puck and backward skatiné agility). The problem of discrimipation is
probably related to.the short time of execution allowed to the players for
the tests (approximatively 9 seconds for the agility tests, and 5 sec:;;;

for the speed tests). The other twn tests (Marcatte and Hansen) shawed »
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Tonger time of execution for the tests (around 14 seEOnds for Marcotte's
test, and 19 ‘seconds for Hansen's test); this longer time of execution make

v possible-.a better discrimination between the age groups.

-—

Summary. ! v

r

; T ' As expected a s1gn1f1cant d1fference appeared between the two sub-
-groups for the anthropometr1ca1 factor Such a d1fference may be exp1a1ned
! by ;he-growth qnd deve]bpment process. No dlfference appeared for the skin-

. - B . : £
fold factor because of the homogeneity of the sub-groups on thel measures.

d .For the skatfng ski1T‘§esfs‘factor a difference between the sub-group was
‘\e§pected but.did not occur. This 1ack of'differentietiOn raises a question
about the quality‘of'the tests pses in measuripg»the skating skill. The
“lack of d1scr1m1nat1on between”the different age groups can be expldined -
. by a- too Timited time’ of execution a]]owed for the. tests
. "
b .
: : . . S
. ) , ;
"
: »
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CHAPTER V
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS
A. Sumﬁary

The chief purpose of tp{s study was. to analyze three'of the com-
ponents contributing to perfofﬁance in ice ho;kéy; Another purpose of
the study was. to analyze the §tructura1 validity of on-ice,skil1 tests.
Finally, the last pQrbose of the study was to compare two sub[groups of

. . f
subjects (bantam and midget) on certains factors contributing to overall

performance.

4

The players were analysed under three components:

. skating skills,
physiological measures Snd predictions, and
anthropometrical measures. v

WR —

The skating skill components>were divided into three tests:

a)  speed, ‘ ,

b) agility, and - .
c) endurance.

The physiological combonent was divided into three measures and

predictions:

a) cardiorespiratory measures and predictions,
b) leg test, and
c) abdominal endurance. 0

The antHrobometrica] component was divided into seven measures:

a) age,
b) weight, -
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height, ‘

widths of body segments, , o
lengths of body segments, -
cﬁrcumferencef of body segments, and

skinfold measures.

W ~hM QO
e e e St St

In order to analyze the factors contributing to ice hockey per?br-
mance, a factor analysis (principal components) was used and factor comQ

ponents‘were computed for the subjects.

The theoretical factors (three) were confirmed and, clarified.
The anthropometrical factor (in theory) was subdivided into two factors: .
an énthropometrical factor and a skinfold factor. The skating skill tests

were combined as one factor because as skating skill variables they all

loaded together.

The structural validity of the tests used in measuring the skating

skill was compared with other studies and the relationships betweeh the

~

tests and the skating skill tests factor were all similar to the ones

freported in other studies.

In comparing the two sub-groups, a-significant difference was
found for the anthropometrical factor. No significant'difference§ were
found for the skinfold, the cafdiorespiratory measures and predictions,

and- the skating skill tests factors.
9

B. Conclusien

= .

The study found four factors involved in the performance aspect

of ice hpckgy players. These factors confirmed the theoretical factdrs,
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"anc clarified the anthropometrical factor. The discovery of the skating
skill tests factor is a major step towards a better understanding of ice

hockgy players. The independence of the skating skill, as measured by

the tests, from other components was demonstrated. Thus the specificity .

of ice hockey in terms of other physical activities has beeﬁ confirmed.

The va]idity'(structural) of the tests used for the skating skills
has been shown te be accurate. The Fe]ationships establish in previous

validity studies were in the same range as the onef reported in this study.

t

The lack of differentiation between -the®sub-groups on the skating

\vskill tests factor raised questions -about the qUa]%t& bf the teaching‘and
R & ,,-f' e ) o
: o

the coaching of skating skills to ice hockey pla
‘ .

& C. Recommendations

3

£

This study was limited to the skating skill of the players. Other'
skills involved in ice hockey such as: shootdng,.passing, and body checking
should be studied in the future. We also recommend the study of how

"hockey instinct" can contribute of on-ice performances.

The physiological component was 1imited to cardiorespiratory
measures and predictions, leg test, and ébdomina1 endurance. Anaerobic
pbwgn and endurance, the recovery rate, and the muscle fibers of ice

‘hockey players should be included in further research studieé.

New components such as the psycho]ogicé] profile of the player

9

‘ s’u]d aiso be‘;-taken into account: in future studies. ’
| Q l ‘, . ‘ . . ‘ \\
i
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“Appendice‘s o8
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. CAR
CFA
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CLE
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F90

‘

HAN -
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" LLE
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MID
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PWC
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“TRI .
voz:

© VO2W
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- ABD
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AR120

. BITR

: ' . SN CBER
¢ . ' N CAB

o . POl
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HAN
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LAB
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SuB
sup
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Factor analysis '
s e : : “Factors % A
Variables I 8 S SRS ¢ SRS | AU L B
F90 - -.309 106, .66 -7 .590
. BAS0 : .002 - -2017 / e 712 -.158 532
" Fl20 0 . -.389 130 ! 656 -.076 .604
- .BAT20 . -131 075 | .81 -.J12. 693
MAR A -.164 N3 . 800 =091 .688
HAN -.049 San o 718 | -.005 © 530 -
AW 200 -.088 . .777 *.050 . .654
AOT & 131 . .055 . 1638 - .33 538
L c “AER. "+ , .137' =017 ‘ -.619. . 104 413
Ce, - AGE .. .624 o =062 -.047 .193° .434
- WET .856 - 425 =157 ©.012 .938
A HEI - 8438 ..087 <0844 . 069 . .733
Y . ~ LFA | 440 - Tl232 039 - -.029 250
" LAR . - .599 . -.004 O3 -.069 - ..365
LLU . .256 2035 -.046 - .090 077
LLL - 566 . -.032/ 0280 .o . .327
CAR . .650 RN E -.240 J01 .. 751
CFA , _.710 .339 -.205 .072 ’.666
CWR. " ‘ 787 1218 -.045 -.014 670
CLE .692 .447 -.208 ~.103 733
CLL 622 . .350 -. 1M -.043 524
. BIAC. - .216 122 -.040 094 072
© SBITR .547 .329 -.067 ¢ . 166 439
JAR ' 554 - --.179 -.113 .024 352
- SIT . - -.094 -.176 -=-.037 - -.039 .043
TRI . -.120 .731 .095 -.190 - .595
SUBa : ' .305 .752 .026 .064 ' .663-
MID"™ - A77 .851 .08 -.068 .778
. CHE .040 . .874 - .045 -.103 .786
"ABD *. 145 ' .839 . .066 -.059 .732
SUP~ o .090 . .673 067 -.043 .468 -
PBF- L0 - .975 .096 - -.127 977
PWC YA 012 -.130 .856 973
PWCW - .063 . -.192 -.062 .959 - -.964"
VFVOZ _ 372 . 031 -.170 .882 .946
T VO2W -.199 -.198 » -.075 .932 966 A
W ‘Yariance - - 25.4% ___ 42.8% 52.8% . 59.7% _ :
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.. Féctor analysis

v 4‘..‘ " ;o

.. Facters’

rteles 1o o-oom om0 we

<
=5
B

[

o JF9O. o . s .o-300 0 .867 - - -.199 - .. _.825
/ BASO © .. -.217 ©.039° - TBA4 v -.189 - 1499
| - F120 t 0 .-188.0 153 :§§§ R V' I .808 -
_BA120 -.150 . 200 & L7183 -.016 . .669 |
“MAR- -.078 ..073 . |, /928" -7 - 886
HAN - -.028 - 072 .. | 678 . a7 506
AWP .. =032 -0 ° - 891 . -.006 ~.800 |
AOL e =018 . 21 X
/RER =7 071 089 S
AGE .- .05 072  .-7T5% -.004 .197
WEL . . 7 .893 .38 - -.102 - -.014 .959
HET ... 80T 0660 . -.023 .7 .046 .829
< LFA. o .659 01 0 169, -.073 .558"
LAR 748 104 | |
L 28 ~3014
LLL - .647
CAR 656 - .547 ¢

CFA - - 75 .382
CWR + 797 .288 007 -.108 733

. JCLE. 6 . N .
CaL 647 .454 .202 © =095 ° . .697
BIAC . 364 ,

BITR"._

LI Y R SR R R N |
—
N
—
(o]
—
o
~3
(93]
(Vo]

64 A7 .048 . :
538 . .238 72 264 .451
JAR & T8 -.053 2,175 s ~
& SIT : .013 -.194 -.098
TRI -.029 - .821 . .168

[ T I
[e]
O~
\'
——
—
n

A 1] B .428 807 - ~.001 - .026 .830

T MID .288. 7 .830 .068 . .033 - .778

. CHE ' .289 .819 ©.058 . -.09] 77

; RBD - .183 .844 .03 . .010 .774

SuP : .193 .781 .066 -.025 .

- PBF .169 . 966 115 -.050 .981

- PWC .340 .049 919

’ PWCW - -.076 .7 -.110
V02 .281 .078
VO2W W -.239 -.120

] ] 1 ]
o
—
———ed
q
3
Vel
(o))
S

032 - 5% 1955
Variance 28.64 46.5% . 58.1%,  65.4%

~—
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3 + + CORRELATION MATREX ’
. ~ AND FACTOR ANALYSIS -

(For the 15 and 16 yeaﬁ'o]d «pla'yé'r"s)”
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Factor analysis- .
: . ) T - Factors o 2
Variables b 11 111 Iv H
F90 ' 0187 - .587 -.008 . .409 L
'BA90 015 - T -.194 .669 . :
F120 -.033 v 584 -.246 .435 = o
. BA120 -.035 7800 -.216 . .691
. MAR = .120 . 676 -.046 .492.
HAN .086 751 -.204 .631
AWP ..-.095 747 - -.070 .574
. AOL: .. .006 - - 78 .155 - .544
CAER .001 -.470 -.022 .314
AGE. " -.081 . -.053 .051 .099
WEI _ 621 A -.020 ;952 .
HEI : 143 . -.048 .071 ~.597 : o
LFA ©.340 -.056 - ) » .069 .190 v
LAR . -7 _o0 165 .370 o -.074 .199 ;
LLY -.057 ‘ .101 T 864 .232 .283 i
LLL -:039 .119 422 -.170 223 :
 CAR .618 -.379 415 . .002 - 698
CFA - . 2383 -.370 © 480 ©.069 526 :
~ CWR © . .238 -.136 v .640 .051 ‘. .488 g
CLE 1621 -.359 43T -.110 712 .Y
CLL .383 -.068 .460 - % -.031 .364 ;
BIAC .027 -.182 642 192 .483 .
BITR .534 .049 154 -.073 .316 ‘ o
JAR .- =190 =172 .505 -.090 .329 . :
SIT -.138 .014 -.03T" 138 .039 :
TRI " .628 .005 \ -.218 - -.319 .544 j
"SUB 4 760 . .072 Y .:049 .128 .601 ;
“MID .844 | .120 -.001 -.185 1,761
CHE o . 886 . .076 S =152 -.003 -.815
ABD S .843 116 - .080 -.115 734
syp ¥ 653 - 081 -.233 -.130 .504
PBF - 930 091 -.133 -.213 .937
CPWC . T033 -.294 .324 - .885 ©.975
PWCW . -.314 -.141 .=121 .920 .979
V02 018 -.290 - .346 852 .930
VO2W -.320 -.104 -.156 - 921 865 4
Variance 20.7% 39.8% 48.5% . 85.7%
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fournisse des efforts trop intenses qu'il aurait mal 3 supporter.

BN

APPENDIX D' . L - 96

CONSENTEMENT EN CONNAISSANCE _
DE CAUSE AUX EPREUVES D'EFFORT %

/ -
A. ExpTication des épreuves d'effort.
En premier 1ieq,‘votre enfant. va effectuer une éhkéuvé d'effort

progressif sur,bicyc]étfé ergométrique. Les charges initiales de travail

seront faibles et 11 pourra facilement accomplir 1'exef¢ice; elles seront

. augmentées par la suite en fonction.de sa capac{té‘au-trévaiT Nod’ pou-

vons arreter 1! épreuve ‘dang: le cas ol i1 y aura des manifestations de si-

gnes de fat1gue ou votre enfant pourra y mettre f1n 1u1-meme s'il, ressent

de 1a fatigue ou s'iT ne se sent pas & 1' aise. Nous ne voulons pas qu'il

L)

En deux1éme lieu, votre enfant aura 3 accompl1r un test a effort

max1ma1 de trente (30) secondes o

B. Risques ef'effort difficile 3 supporter.

Il est p0551b1e que des incidents surv1ennent au cpurs de 1 épreu-
ve. Parmi ces 1nc1dents c1tons une tension artérielle dévenant anormale,

un évanou1ssement, un rythme cardiaque désordonné, trds rarement une atta-

\

.que cardiaqyie. Toutes les précautions seront prises pour que ces risques

soient réduits au minimum et, en particulier, des gxameng(pré]imjnaires
seront passés et des observations seront faites durant 1'épreyve.'_Une &-

quipe d'urgence bien formée, disposant de matériel adapté.est préte 3 in-

O

At
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-« APPENDIX D |
tervenir dans le ‘cas ol i} se produirajt quelque. chose d'anormal .
f N
O T . Cy ,Avanfages."‘ :

Les résu]tats obtenus a 1 éﬂreuve d effori peuvent fac111ter un
d1agnost1c ou la déterm1nat1on de la nature des activites dans 1esque11es

1! enfant peut s'engager sans r1sque prat1quement SR  ' .

En plus, les résultats,obtenus sgront uti]isés:dans Te cadre d'un
projet de recherche d'évé]uation des joueurs de hqckey.

Vo . ' .
-+ D. Questions. (e

Nous serons heureux de répondre aux quest1ons touchant 1es procé-

dures ut111sées dG?ant 1'épreuve d'effort ou lors dé 1 estfmat1on de la

capaciteé fonct1onne]]e_que vous pourrfez~vous poser., 'N‘hésitez pas 3 de-

mander des‘explications supplémentaires si-vous avez le moindre doute.

E. TConsentement en toute liberts. '

Vous étes entTéTémént Tibre de nous autérisér a faire subir 1'e-

preuve d' effort progressif ou, au contra1re de- refuser de fa1re passer

cette épreuve a votre enfant.. En plus, vous,gpuvez ret1rer votre enfant~

\,/

\ de I-épreuve;en tout temps.

?
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I . o
AN / i
- :

J a1 pr1s conna1ssance de cette formu]e

+

‘en comprends Tes pro—

cédures de 1 épreuve que mon eyfant va sub1r et Je consens 3 ce qu 11 t::)"

part1cipe 3 I épreuve.~ SR ::" B o

“a

%
.
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(on-ice variables)
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COLLECTE DES DONNEES - |
" POUR‘LE GROUPE : : e
N T . . : |
date:’ /
.........
~test #1 vitesse , :_ ",test #2-3 agi11te:‘Hansen et Marcotte
#id.  90a - 120a 90r - 120r #id . - hansen marcotte
1 . R
2 . 2
3 L : 3
4.. - g
5. - _ - .
6. . VA
7 7
3 8
* N
3 9 - ] 5 9 R
ae o 10 ’

T T T T T T T T o T o s e S e e e e o e e e e e e - e = > . - - = = = -

T T T T T T T T T S e e e e e e e e e e e e A e E e e e e c n e e e e e m e mm—————————

tesh #4-5 agilite arriére et sans-

rondelle - .
R . PO arrigére ____ sanszrond. . #id. D #.tours o T
" RS . . .
! . ~,
3. .
‘ 4. —_— -
5. o
6.
' 7.
8. p
9. ,
0.
,,,/// ¢ &
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CAPPENDIX F - qgn

v

- S ;_889959!B§§-Et‘-&é&QB‘.\F}{BE ______ I
o I).Inscr1pt1on: . - o /’ ) o
. nom:_ L . date de ﬁa~§sance
position: E S cote domunant D. G.
équipe poids: kg. taille: cm.
I1). Mesure anthropométr1que
' AY. 1ongueur segmentaire: 1% € mes 25 nes. © moy.
. ])}bras ‘ L ' mm.,
) avihtfbras — e : . v mm.
. 3) cuisse S . mm.
) jambe ' 0 mm.
o - ——
B) circonférence segmentaire:
1) bras mm.
. . '2) avantibras - mm.
3) poignet \ mm.
4) cuisse : mm.
5) mollet ™.
C) largeur segmentaire:
1) bi-accromial mm.
2) bi-trochentare mm.
0) pli cutané:
1) triceps m.
. 2) sub-scapulaire mm.
3) mid-axila . L .
4) poitrine _mm.
. —%ﬁ:. ,
5) abdomen ' mm,
R 6) supra-i]iao' * mm.
B ,

.---—--_.._--,_-_—_...-__--.. __—..—---_--___-..-__—_—_—_---_—__..___—-.._r___--
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IV) Puissance aéroqique: .
# de Ta Eicyclette: -
POr0: o e e o
. A) tension 1ereétape ’,ZEmeétape -.3emeétape
A "_kp. . kp. kp. .
B) cycle de p&dalage * |
ere . : : , :
_ 1 min. rev., . rev. rev,
o :_A' 3‘Zeme'min. ‘ : |
3eme min. = .
45 min, '
’moyenne ) R v ! . : .
C) fréquence cardiaquejﬂ
: ere Co
o 1 min.
2™ min.
3eme min.
; gSme min.
. moyenne
j o
0) récupération R
: ' ere :
’ i Zeme min

1 min.

remarques

g
< i~
R

date de la prise des données: /




