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ABSTRACT 

This study was undertaken ta develop an objective, valid and reliable 

menns oE assessing curling ability through a Curling Shot-Making Ability 

Test (CSAT) of five different sub-tests and a Knowledge 0\ Cur~ing 

Strategy (KCS) Test of 20 multiple choice questions. 

The subjects were 32 club, and eight superior curlers. The 

criterion used was the average of-three judges' ratings of curling ability. 

The CSAT test-retest reliability coefficient was r = .78 (p < .05). 

The KCS split-halE reliability coefficient was r = .62 (p < .05). The 

CSAT validity coefficient was r = .81 (p < .05). Significant di!ferences 

(~ < .05) in the means of aIl sub-tests were found between the superior • 
and club curlers. The KCS validity coefficient was r = .86 (p < .05). 

An item analysis of the KCS Test questions identified differences in 

choice preferences betwecn superior and cl~b curlers. Two multiple regression 

equ~tians were camputed ta predict the judges' average rating. Further 

intercorrelations revealed relationships between census data, self~ 

assessment, and the KCS Test, CSAT, and the criteriort. 
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MqGill University, 
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M.A. CP .E.) 

, August, 1974. 
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RESUME 
)J\." -\ ,\., 

j_!' 1 \ t \ ... ",) 

if • 

Dan~ cette étude, nous nous proposons de développer des moyens valides, 

b -" .... cl 1 _.1 1 " o jectifs et fiables pour evaluer ans e sport de cu~ing, a capacite 

d'un candidat a lancer la pierre, en nous servant d'une part d~une ~preuve 

que nous appellerons "Test CSA" (Curling shot mnking ability test), 

comprenant cinq sous-tests, et d'autre part, d'une épreuve "Test KCS" ., . 
destinée à évaluer pour chaque candidat sa connaissance de la strat~gie 

de curling (20 questions a choix multiples). 

Les sujets d'étude: 32 curleurs appartenant à des clubs de curling 

et huit curleurs de catégorie supérieure. Critère de compétence: 

l'estimation moyenne des trois juges. 

Lors d'une reprise du test CSA, le coefficient de fiabilité était de 

r = .78 (p < .05). Dans le test de connaissance (KCS), le coefficient de 

fiabilité obtenu en comparant la première et la seconde moitié de l'épreuve 

était de r = .62 (p < .05). Le coefficient de validité du test CSA é~aJt 
,---

.r , :+-" 'f" . -e .' 
de r = .81 (p < .05). Une comparaison des moyèns de tous les sous-tèsts' 

révèle, en outre, des différences -lignificatives (P < .05) lorsqu'il 

s'agissait de comparer les curleurs supéreurs et ceux appartenant aux 

clubs. Dans le c~s du test KCS, le coefficient de validité était de 
J;. , 

r = .86 (p < .05); de même, une analyse détaillée des questions posées 

révèle que les deux groupes de curleurs avaient répondu de facon différent~. 
) 

Nous avons formulé deux équations à variables multiples pour prédire 

l'estimation moyenne des trois juges. Et finalement, nous démontrons 

qu'il existe des correspondances entre les données statistiques, l'estimation 

personnel du sujet, les deux tests KCS et CSA, et l'estimation moyenne des 

juges. 

Division Des Etudes Gradués 
Et De La Recherche, 
Faculté De L'Education. 
Université MeGi11, 
Montréal, Québec. 

M. A., McNeil. 
M.A. (P.E.) 
August, 1974. 
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CHAP1iER l 

THE PROBLEM 

1.1 Introduct ion " 

Curling, a popular winter sport, is played by over 750,000 

Canadians (Grescoe, 1968) in priv~te and public clubs acros~ the 
r 

nation. Curlin& is also a very competitive activity and Canada is 

recognized as a world leader in it, having won eight of the last 

eléven world charnpionships. 
) 

Four players make up a curling team and each team member ahvays 

1. 

plays i~ his respective position of lead, second, third or skip. These 

positions are narned in respect tç the arder of delivery of the eight 
l 

rocks which compose an end for that tearn. Each rock represent~ a 

potential point as long as it is anywhere in or touching the rings and 

closer to the centre of the target than an opponent's stone. Each 

player handles t,,,o stones for his team, each alternately w:i,th his 

opposing player. The skip throws the last t~o stones for his 

respective side, at which time there i8 a p08sibility of up ta 15 

c ; -
stones in play. Consequently, the skip's task is usually more # 

~ 

difficult than that' of the other players, and calls for more skill 

and experienced play. 

In competitive curling each team member shou1d display strength 

in certain basic areas. Leads and seconds, in additio~ to being strong 

sweepers, a~e expected to be particularly good on draw shots and 
J , 

take-out shots respectively. Thirds sho~ld be adept at a var1ety of 

shots. Skips are supposed to be good at aIl types of shQts (raises, 

- draws, take-outs) in addi~j.on to being able to "read the 1ée weIl" 

and make wise strategic.dec1s1ons. 

-
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. \ 
prior ta the undertaking of the present study, no external 

, 

/ , 
/ 
~ 

stan<tÙds 

2. 

for objectively comparing players' bnsic playing' a~ilities could be found. 

Simiiarly, no objective means was available to enable a curler to 

(diagnose basic weaknesses or guage improvement. (or deterioration) in 
, 

shot-making ability. f 

The absence of any external standards for determining an individual's 

ability has been a source of sorne concerne Sorne clubs have attempted to 

rate_ their members by ability. These attempts typica11y end in a three 

or four member committee vote,~ decision often based on popularity, or 

at best, a very subjective rating by judges without any training or aids 

in this regard. Other clubs simp1y arbi:rarily a~sign players to 

positions according to years of curling experience, or years of club_ 

memb~rship. This often le,flds to a situation where a high1y competent 

curler moves to a new cl and plays 1ead for -severa1 years until he 

gains seniority. Often e most popular player is elected skip and the 

rc~aining three positions degree ~f popu1arity. These-

methods of assignment are particularly noticeable in a number of the 

older eastern Canadian clubs. 

Not only is it de~irable to be able to rate individual curling , 
ability reasonably accurately, but it is a1so important to be able to 

equate teams within a club. During club competition, if ~eams are not 

equal in ahility, the interest of the members may quick1y subside. 

As weIl as the difficulty in determining the best position for a 

player and in equating teams, there is the matter of measuring progression 

or deterioration in performance. Often a player who finally reaches a 

skip's positiort i9 never movèd to another position until he retires from 

the game. Again, an objective measurement of curling ability coùld help 

a great deaI. 
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3. 

Years of curling experience or po pu la ri ty in a club. do not always 

mean that one is a good curler. Curling i5 a tearn sport that demands 

that each member play a ,specifie position, each requiring different kinds 

and levels of skil1s, in addition te sorne non-skill variables, such as a 

player's quality of confidence. It would be helpful if the filling of 
, 

#)1- .. 

. these positions cou~ be determined, at least part~, according to knowledge 

and ability, but there are no existing methods that will do this. 

(1953) has supported th_is bJlief, saying, 
( " 

J 

Curling Clubs and curlers who desire to be numbered 
" amongst the bettcr cl;ss curling clubs and curlers 

necessitate adoption of a proper system of. 
classificatjon which providcs'an incentive and 
ambition for aIl te reach the best class of curling 
abilities {p. 78). 

1.2 Statement of the Problem 

Weyman 

~ 

The ~urpose of this stu~ was to develop an oOjective, valrd and 

reliable means for assessing curli~ ability. To this end, the develop-
/" 

ment an<J. examination of two tests was undertaken: 

(1) A perf~rmance test of ahot making ability. 

(2) A paper and pencil test of knowledge of curling strategy. 
\ 

l' ~e natu:e of the d:ta collected in tn: development of these tests a150 

allowed the author to examine several interesting questions related to 
. ! ( :. 

\ 1 

current practice and ~elief a~out curling including: the re~tionship 

between curling Imowledge and .skill, and each of team position,age, sex, 
~ .1 

.. ~~;. 
years of playing expericnce and a self~~ssessment on several curling 

skills. 

1 .3 Umi taUons of the Study 

The sample for tœ study was drawn. exc lusj v~ly from Engllsh 

speaking club curlers in the greater MOn4real area. Testing was done 
~-

at the end of t~e cuz:Iing Beason and al though thirty-two subjects 

" <-



. 
reported for first day of testing, only twenty-three rcturned for 

though sweeping_ was rccogni?ed as al1..important skill, 

no attempt was made ta measure it as Ruch ln the performance tests. 

Sorne of the team dSp~cts of curling were removed fro~ the performance 

tests. in that each subject delivered his rocks wlthout the normal 

feedback from teammates. 

1.4 
, 

Definitions 

An extensive list of curling terms and their definitions may be 

4 . 

found in Appendix A. Several other terms which will be em~loyed .frp.quently 

in the present study are defined as follows: 

Average Rated Curling Abi 1 ity is operationally defined as the average of 

three judges' ratings of general curling ability during a four end garne. 
, 

Average Curling Shot-Mak1ng Abillty Test Score ls operationally defined 

as the average score a curler receives over two administrations on the 

Curling Shot-Making Ability Test. 

Beginner Curler is operationally defined as any curler who has had a 

maximum or one season of curling experience. 

Club Curler is operational1y defined as any curler, with at least one~ 

Â 

season of curling experience, who belongs to a curling club and curIs 

exclusively within the club • • 
Superior Curler i9 operationally defined as any curler who has won a 

provincial or national title. , 

1.5 Significance of the Study 

'. 

Curling, by its very nature and unlike Many other sports, requires 

that each player' be evaluated and rated. Weyman (1953) i8 one of tne 

authors who alludes to this difficult and complicated business of rating 

curlers. On this s~bject hé has stated the following: 



., 
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It involves bath the politics and the likes and 
dislikes of the individua] members. It will 
determine bath thl' social and curl in?, abili ties 
of the cluh as well as the development ot the 
individual mernber as a skillful curler. Sorne 
clubs suffer and never get far on account of 
domination by a clique; others, due to general 
dissatis faction concerning skips, sorne of whom 
may not be qualified. Sornetimes there are other \ 
reasons (p. 65). 

He has a1so stated: 

.•. that abi1ity-alone entit1es a rnember ta a 
place or a position on a rink and fiot length of 
time a member has been curling. Nothing is more 
demoralizing ta the rnembership and the players 
than to have a skip or third or even a second for 0 

that matter, who is out of his class due ta 
insufficient skill and ability (p. 64). 

Still there are no studies or tests that are ba~ed on curlin~ shot-

making skH.t -and knowledge of strategy that would provide 'a suitable 

method of rating and grouping curlers, comparing their abi1ities, or 

measuring progress or deterioration. The presen\ study attempts ta 

overcome this stated lack through the development of an instrument to 

measure curl~ng ability and therefore ta begin ta filI this void. 

-

5. 

• 

, 

1 
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6. 

CHAPTER II 

REVIEW OF THE LITERAWRE 

2.1 Tntro"\Iction 

In contrast ta many other sports, very little research has bcen done 

on curling. Indeed, thcre is a dearth of literature on the activity. 

Therefore, in thls study, it was found necessary ta eXlmine the more 

fundamental aspects of curlin~ as a perceptual rnotor activity. It was 

hoped that this exarnination would indicate th,~ :;imilarities of curling 

ta othe r acti vi ties on which sorne related research had been done. 

This chapter includes an overview of curling as a team game played .. 
on ice, its hi~tory, and its evolution. Also included is an identifi-

cation of the skil1s involved ,in the activi ty and a synthesis of the 

limited rcseJrch and relatcd literature on the game. Curling is then 

studied as a perceptual-motor activlty and the developmcnt of skill 

tests in related activiti,es is examined. A review of test development 
~ 

research in knowledge of sports strntegy tests concludes the chapter. 

2.2 "An Overview of the Game of Curling 

A curling team consists of four players each handling two stones, 

making a total 'of eight stones played by each side~ or sixteen stones by 

bath teams during an "end". Stones are played alternately with those of 

~ 

the opposition. The basic ~im of the game is to "throw" or slide these 

stones to a target. The target, in the form of a 12 foot circle at each 

end of a long narrow shee t of ice, i8 called the "house". A team' s 
, 

score for one end i8 determined by counting the nùmber of their rocks 

closer ta the center of the house than any of those of the opponents. 



,. 

e-

7. 

The "lead" (generally the }('as t cxpcricnccd p layer on the tcarn), 

hand1es the first two stones for his t('am, each alternately wlth the 

opposing Iead. After the lead has pIayed his two 'stones, it is then 

the "second" player' s turn ta perforrn Ilkl'wise. The lcad rnoves up ta 

take over the sweeping job with the number three player, or "thlrd", 

who has already assisted on the sweeping of the first two stones for 

his side. In tum, the "third" plays his ston0S alternately with the 

opposing toum' s third. His two stones are swept by the 1ead and second. 

The third then rnoves ta the house and ho1ds the broorn as a target whi1e 

the "skip" delivers his two stones alternately wi th the appos ing skip. . 

The lead and second sweep these stones as weIl. As each team tdkes its 

tum alternately, the opposing four players "give up the ice" ta the side 

whose stone is being played, as neither team i8 allowed ta interfere in 

any way with the opponent' s stone' s progress towards the house. 

Except while delivering his two stones, the skip remains in the 

house at the opposite end. It is his responsibility ta plan the strategy 

and direct aIl of the play for his team. Generally, the skip ca11s for 

sweeping on aIl rocks except draw shots where weight is the on1y factor. 

For these rocks, it ls the sweepers' responsibl1ity to judge wh~ther or 

not sweeping Is required. The third ca11s sweeping when the skip is 

The ear1iest record of the game dates back ta 1511. A curling stone, 

or "Kluting" iron was unearthed in 1890 near Dunblane, Scotland with the 

date 1511 etehed on Hs surface (Bull, 1934, pp. 234-244; Grant, 1914; 
~ 

Kerr, 1890; Menke, 1960; Watson, 1968). It is genera11y agreed by the 

above authors that" curling was off~cial1y introduced into Canada in 1807 

with the founding of the Royal Montreal Curling Club, the first sports 
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club Lo be eslabli~IH'd on Lhe Norlh Anll'rfcan conllnenL. 

Since lLs fnvenllon arollnd 1511, the g,lllle hns chilnged véry Ult1e. 

The only dq;tincl ch.1nges lhal,hnve been rL'conlL'd inc1utIe lhe followlng: 
, , 

the nddition a.f giving a rock il turn or spin; thC' e>mergencc o( the sUding 

delivery; the' cmergcnce o[ the "take-out gallle" as comparcd to the previous 

"t!raw" game, and lh~ reducllon in the number o( players, on a tenm [rom 
'--

eight to four sOlllelime bcfore 1914 (Grant, 1914). The [irsl re[erence to 
., 

8. 

affixlng a turn or "KÙmarnack Twist" tü the rock is made hy Grant (1914). No 

other re[erence> is macle ta this except to say that Canac.! ians per fectet! thLs 

5ki11 (Grant, 1914). 

The birth of the hack made siiding PQssibie. The old Scottish 

.' 
"crampi t ' ! a 110wed no toe-hold and i t was imperat ive that the stone be 

deliverqd [rom a standing crouch position. Rarel.y \you1d a curl.er risk a 
d 

step forwhrd [rom the crampit whi1e swinging the stone [orward. This wou1~ 

usually lend lo a fall on the ice. As well, the weight of aider curling 

stones made it impossible ta face the sheet of Lce sqllare1y while 

delivering. On1y a crollch stance with a side-arm delivery was used. 

The new hack allowed a toe-hold, enabllng the pl.ayer ta swing the rock 

freely and gain a sure footing. Faster stones could be thrown and, 

./ 
ultimate1y, the- "running game" or hitt ing game became a pùplllar alter-

{" 

native to the slower "draw game." The sliding delivery stnrted with 

moving about 12 inches out of the hac<:. This movement was caused by the 

weight of the stone and the fo11ow':' through which pulled the cur 1er out of 

the hack. The early 1900'5 saw tho first successful curler employa two 

to three foot slide forward. About 1920, the sliding delivery of Gordon 

-:U~ ta th.e front rings brought fame and style ta the game, especially 

. ., 
for the youngster&~ The removal of rllbbers and the addition of Teflon 

stiding soles intt"e,ased the 1ength of the stide considerab1y to thtt 

point where a rule h~d ta be established that limited the length of 
» 

tee a curler could snde white de1 ivering a stone (WatSOI:l, 1950). 



The Scots firs t used wat\':r-smoothed stones from the beds of rivers. 
", 

As time passed, the stones bec<UTle larger and handles 0 f iron were wedged 

and pounded in ta the rock. Sorne of these giants weighed wcll over 100 
1 

pounds. In Qucbec, in the ear1y years, cannon balls provided the hec;t 

available source of material for rocks. TIwse were mel ted down and 

moulded to resemble curling stones. These "stones" werc referred ta as 

irons and weighed close to 60 pounds for men and 45 pounds for the 

ladies. Besides the strength needed ta throw these heavier stones and 

irons, the wider running surface made the take-out st Y 10 of competition 

impossible. TIlree even ts changed the game: (1) the Canadian western 

provinces took lo the game, (2) arti ficial i ce was ins ta11ed, and 

(3) Ai1sa Craig grani te stones (always 42 pounds) were employed 

(Richardson, McKee and HaXYJ'ell" 1962, p. 21). Untn then, the height 

of the game wns reached when most or al1 of the stones remained in the 

rings at the completion of an "end." Today é1 widc open garne is very 

popular, where dead ends (no score) are not dncommon. With we Il ba1anced 

rinks, the scoring i5 general1y one or two points at a time. l t is 

seldom in high level competition that more than a few rocks are in or 

around the rings. 

2.4 Identified Curling Skills 

A number of authors reviewed, (Duguid, Turnbull and Ursuliak, 1968; 

Meddaugh, 1965; Moore, 1971; Richardson, McKee and MaXVlelJ, 1962; Watson, 

~950; Wèyman, 1953)'l inciude a variety of isolated skills and argue that 

the y are importan t ta curling abili ty. Dell ve ry of the rock appears to 

9. 

be the most important skill as·it is always emphasized in an instructional 

program of curling. No aetual scientific research has been done in this 

ares, but seversI authors have tried to analyse part of the ski11 or 

delivering a rock. Weyman (1953) illustrates the action of the "foot 
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pivot" and its co-ordin,,'1tion with a ba1anc?d qwing. He further expLîlns 

that "weight and pressure élPplied to the foot angle or fulcrum creates a, 

source of power propulsion availnb1e for use in conjunction with the 

momentum ~inèd from the swing ta secure the desired speed and slide 

(p. 15)." Watson (1950, p. 15) descrLbes the deUvery with the right 

shoulder as the fulcrum or the hinge for the swing of the stone dnd says' , 

that any motion other than the natural e1evat ion or lowering of the who1e 

body during the swLng will alter the direction of that all-important line 

of delivery. He also describes the mechanics of the sliding delivery and 
\ 

how the use of the right leg and 1eft foot a~fect the s1i4e (p. 49). He 

indicates that the 1ength of the slide ts determined by the force exerted 

by the right foot and leg in the drive or push off from the hack, and the 

friction offered by the left foot on the ice surface. 

Amongst the foremost curling authorities in favor of skill lYreak-
-. 

down are Duguid, ·Turnbull and Ursuliak (1968), who, since 1968 have 

conducted seminars across Canada for curlers. These seminars include the 

most modern and up-to-date analysis of skili and the game. In their 

instructiona1 book and teachings, aIl of the following factors in delivery 

of the rock are exp1ained in detai1 and emphasized as necessary for 

proper delivery -- the grip for the in-tum and out-turn, the stance, 

body alignment, backswing, forward motion, slide, follow-through and 

release. Richardson, McKee and Maxwell (1962) describe aIl but the body 

alignment and release as necessary for a proper de1ivery. Bath Watson 

(1950) and Weyman (1953) describe aIl the same skills except the release. 

Moore (1971), in deve10ping her instructional manual, asked several 

authorities to rank, in order ~f importance, the fundament~l ski1ls for 

the beginner. Her results suggested that delivery in general, the tums, 

l, , 

1 and the grip are considered ta be the most important. 
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\ 
Sweeping is also discussed by these authors. Overhand and underhand 

grip, co-ordination of arm and foot action, how to sweep with a partffet, 

and when to sweep are aIl considered important skil1s. 

Basic strategy is always inc1uded in discussion of ski11 breakdown. 
".. 

Duguid ~~. (1968), Richardson ~~ al. (1962) and Watson (1950) discuss 

the fol10wing: the ear1y ends, the tenth to twelfth ends, and building 

the big end. Weyman (1953) and Heddaugh (1965) limit their strategy 

discussion ta the drmv game versus the take-out game. 

Strategy a1so includes shot making according to Duguid ~ al. (1968), 

Richardson ~~. (1962), Watson (1950) and Weyman (1953), aIl of whom 

discuss when to draw, guard, raise, hit, chap and lie. Duguid et al. 

(1968) also explain the double take-out and the freeze in their'discussion 

on strategy. 

2.5 Curling Research 

Although a very old and interesting game, there is a pauci ty of 

scientific research materia1 available on the ski1ls of curling or the 

game itself. Three experiments have been done to try 'ta determine the 

effect of sweeping. AlI other research in curling has been limited to 

examinations of what affe.cts the cu rI or spin of a stone. No literature () u 

l' 
... 

has been found on the development of tests of ski1l or knowledge. 

The curl or ·spin of the stone and what affects it: Richardson et dl. 

(1962, p. 97) describe the curl in curling as a product of a number of 

forces. They stnte that, according to experts, the direction of curi is 

a result of the forces of p,ressure and their effect on the frictionai 

forces influencing the stone. The greater pressure is obtained at the 
, 

I~ading edge of the rock, the Iesser pressure i9 found at the trailing 

edge of the rock. Assuming that" an in-turn in a right-handed delivery 
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has becn thrown, there will be a rotational force to the righ t (at rigl't t 

angles to the Une of directi6n).' This force is apparcntly bal anced by 

a cen trifugal force which varies as the square a f the force and speed 

divided ~y the radius of the curvature of the stone's path. TI1US, as 

the forward speed of the! stone decreases, the centrifugaI force decreases 

and the side forces begin ta exert their influence. The curling stone 

-begins i ts characteristic turn ta the right. 

The amount of the curl of the stone has been proven to be affected 

by the direction of the freezing pipes. Richardson et al. (1962) 

descripe an experlment made in 1961 in Toronto, Ontario whi.ch demonstrated 

this. The ice was specifically prepared for the experiment. Sweeping 

assistance was eliminated, and as closely as possible, conditions of the 

experiment were duplicated on each sheet of iee. A special machine, 

developed by R. M. Werlich of Werlich Industries Limited, ~rest~n, 

Ontario, was designed to propel curling stones with a constant amount of > 

weight and with three and one-half turns down the iee. slow motion 

picture cameras recorded the path of each stone. 

1 

In this partic~lar 
II' 

experiment, a stone on a cross-wise piped ice drew an extra fouu 1feet 
\ \ 

beyond that of the 1ength-wise piped ice. 

Similarly, Weyman (1953) describes nn experiment-to. determine if a 

stone rotating slowly w.d\ a normal amount of "handle" (turn) curIs mOre l~ 

or less than a stone rotating rapidly with an excess of handle. Four 

pairs of stones were used. The first stone of each pair was released 

with a normal amount of handle (three to four rotations), the second 

r-,\ stone was de1) .. vered with, an excess of handle (7 ta 13 rotations from plane 
, 

'to tee). Results indicated that a stone rotating slowly, cur1s between 

two and one-half ta fout feet more than a stone ~tating rapidly. 

o 
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. Sweeping: Sevet'a1 theories, based on obscrvatt'on, have been proposed to 

explain the effect of sweeping, but on1YI a 1imi~ed numbcr of studies have 
f 

been made. Weyman (1953) reviewed the results of three experiments. The 
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.~j.rst two experirnents were conducted on na'tural ice in 1924 in St. Moritz, 

Switz~rland. These tests used a,sloping trestle composed of hoards 

covered over with snow and then 'ice. One end of the trestie was threa 

feet above the ice and the other end finished off even with the ice. The 

sarne stone was used throughout and was held in a position at a fi~ed' 

'" 
point~ a1= the top-most end of the' inclined plane and released without "-", 

o 
irn~etus ,to slida by its own weight down the siope onto the tee. This 

cl 

procedure was ernployed 'to provide each stone with app.roximately the sarne 
• 

velocity and momentum éach time. When the stone did not follow the sarne 

track down the ice, the results were rejected. Iu.experirnent one~e 
" \:.W:P.' 

swept stones travel1ed six meters further than the unswept stones. In' 
. . 

the secônd experiment, the swept stones travelled five meters further 

than the unswept stones. ' 

The ice was particular1y keen during the second experiment and a 

stone released at the top of the plane over-ran the length of the run. 

It was therefore r~leased lower down on the plane. When it was released 

from the top of the plane, sweeping added an average of six meters to the 

d~tance of the rock. In both cases, the following factors were difficult .. 
to keep constant: the srnoothness with which the stone took the ice; the 

difficulty of sliding the stone down absolutely the sarne track (slight 
1 \ .~ 

variations retarded the stone); trre arnount of handle (tum) put on; and 

the transitory state of the'L~e. 
~ :.4. "~: 

Anothe,r exper,iment was conducted on s;ecially constructed apparatu~ 

and held at two divergent points in,C~da. No dates nor details of the 
f 

, 

j 
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Jexperiment were presented by Weyman (1953), but the- resu1ts apparently 
~ " 

indicated that prnper and efficient sweeping enable a stone to traver 

12 to 15 feet further than if not swept ât all t 

" 

Taylor (1971) a1so describes an experiment on the effcct of sweeping 

that was conducted on indoor artificia1 ice in Toronto, Ontario in 1961. 

A machine dup1icating a curler's delivery swing, delivered three stones. 

Only o~e stone was swept. The results revealed that the second unswept 
p 

stone ~ravelled 4 feet 6 i~cheg-~arther than the first, ~hile ~he swept 

stone remained closer to the c-enter line than either of the ofher two, 

indicating that sweeping holds a sto1}e on a straight line. T'aflor (1972) 

a1so conduc.ted her own experiment to deterrnine the effect of sweeping. on 

the distance anq direction of a rnoving curling stone in 1970 in 

Pennsylvania. An aluminum roller cortveyor was designed to give constant 

i~petus to each of three stones. Each stone was used in 90 trials; 45 
, J 

swept and 45 unswept. Resu,l ts showed a significant difference (p < .05) 

in favor of the swept sto~e for a linear distance covered. There was 

also a significant' lack of lateral deviation, due to sweeping CP < .05). 

These studies shou d at least serve to silence any no~~urling cynics who 

on1y sweep to keep warm, or for f~ck of anything 
Q 

believe that 

better to do w e awaiting their tums. 

2.6 Cur1lng as a Perceptual~Motor Activity 

) '~In order to further understand cur1in~ the psycho~physical demanda 
t " 

of the game and of re1ated activiti~s in terrns of KOdym's (1970, pp. 39-
, 

45) and Fitts' (1965, pp. 177-l97r taak taxonomies were anaIysed. In 
. 

, Kod)1m' s (1970) task taxbnoIDy" curling could possibly be considered in two 

of bis five categories. It seems tO,be best fitted into hi~ firat cate-
" 

gory -- "sporting activitiea involving hand-eye co-ordipati0!1'" 

CI 

-

, 
" 
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The characteristicij of this category, and, cur1ing's rclated p-ecu1iar'ties 

inclllde the fo11owing: 
:- :1 ~ 

(1) It involves activities requiring a need for finite muscu1ar 

adjustmcnts to a visual cue whi1e the visual target is a singlgi 

point in space. In curling this can 'be related to the delivery of 

a rock Whil~ aiming at the skip's broom. The broom is an import-
. / 

ant cue and adjustm~nts ,~ave to be made in the wei' _ and direction 

of the rock relative t6 the broom's placement and the ice surface. 

(2) Tension grows towards the comp1etion of the competition., In cur1':" 

ing, tènsion usual1y increases towards the final ends of a curling 

',garne as there is no release for the tension that graduplly buUds 

up. If there is an eight point differjfce ~ less, any garne may 

be won or 10st in the 1ast end. 

(r3) t,tention is usually required over an extensive pcriod of time • . ' 
In cur1ing~ attention is required over a minimum of two ho~rs by 

aoy participant in agame. 

-
Sports acti~ities in this category inc1ude archery and shooting. 

Because curling is a tearn sport-, it can a1s~ be described in Kodym' s 

(1970) fifth category -- "sports activities invo1ving the anticipation 

of the movements of other people." This category has three sub-divisions 

and curling seems to relate best to activities invo1ving paralle1 play 

like golf, bowling, cricket, and ~asebal1. The characteristics inc1ude: 
f 

(1) Individua1s play concurrent1y or one at a time with ne direct 

aggr~ssion exhibited against their opponents. This is inherent 

in the strict order of play in the game of cu~ling. 

(2) Players dea1 with each other in indirect ways. Cur1ers throw,their 

rocks before or after their opponents have p1ayed. 

(3) Participants a1ternate ro1es from offensive action to defensive 

action. The score of a curling game and whether or not a team 

has possession of the last rock dictates offensive or defensive 

action in any given end. 

f , 
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Other important characteristics of curling, as a relatively unique 

perceptual-motor sports activity, are brought out when it is examined 

in terms of Fitts' (1965) task taxonomy. In Fitts' (1965) terms, curling 

is a self-initiated and self-pdced activity as opposed to being an 

externally-paced one. That ls, thl\ body ls at rest prior ta the beginning 
.. 

of a response sequence and the individual initiates a behavior pattern 

which i8 carried out in relation to a relatively fixed or stable set of 

environmental objects. In this respect, it is qulte different from other 

sports activities in which an individual's actions arc greatly influenced ... 
by the pace of his ppposition or perhaps partner, or by a moving abject . ... 

One of the most important perceptual-motor characteristics of curling 

involves the nature and extent of the feedback information. As in other 

activit1es, there is direct feedback -- kinesthetic know1edge as a player 

" delivers a rock, and visual information as he watches the rock travel 

down the ice and sees where it stops. However, the dif~erence between 

this sport and others is found in the forced delay before a new re2~onse 

can be made -- a player must wait before taking his second shot. 

This analysis of curling in terms of its psycho-physical demands as 

a perceptua1-motor ac~ivity not on1y he1ps ta better understand the 

comp1exities of the game, but also points out its similarities with other 

sports activities. A further examination of the research literature on 

these activities may make it easier to identify the best procedures for 

developing adequate objective tests in curling. 

2.7 Development of Sports Ski11 Tests 

In order ta determine the best method of testin& skill in curling, 

the curling 1iterature was exhausted. The only discussion found on 

testing ski11 was that relating to the "Points Game" (Kerr, 1890). It 

" -'<. 

'1 \ <'0 

-
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apparent1y has been p1ayed <.I1most since the origln of curHng. It is a 

game that allegedly measures shot-making abl1lty and ls used as a means 

pf campe ti tion betwecn ind ividual curlers. Weyman (1953) has stated that 

"the Points Came 15 essl'ntidlly a game of the individual, where he stands 

or falls on his own e.fforts ,md differs from the general game of curling 

in that it iS,_,not 'team play'." He a1so considers that it is "an exce1-

lent game to practice the basic shots and to improvc ski11 and ab ili ty 

whiéh i8 particular1y helpful to a new curler (p. 79)." Watson (1950) 

a1so recommends this game as excellent for practising curling, either .. 
alone or with a partner. No one mentions using it as a means of assessing 

curling skill. A more complete description of the "Points Came" may be 

found in Chapter 3. 

Finding no other discussion of curling testing, it was thought 

desirable to examine available research literature on test development 
J 

for related sports. Based on the psycho-motor demands of the game 

discussed earlier, curling appears ta be most closely related to golf, 

archery, bowling, and shooting. 

When used as competitive activities, aIl of these sports are self-

scored. l.t is a180 perhaps for this reason that the' development of any 

skill tests in archery, bowling, or shooting could not be found. One 

author, Hyde (1937) developed an achievement seale for eollege women in 

archery from scores in a standard archery event -- The Columbia Round. 

Bowling norms for college men and women were similarly established from 

the average scores of five lines bowled (Martin, 1960; Martin and Keogh, 

1964; Phillips and Summers, 1950). Howéver, none of these researchers 

reported deve10ping a skil1 test in any of these activities. 

\ 

-



-

Golf was the only one of these closely related activities found to 

have skill tests developed upon lt. Keliher (1963) analysed two styles 

of put ting in golf using two types of tes ts -- one for alignmen t and one 

for judgment of distance. In the alignment test, putts were scored "in" 

18. 

if they crossed any part of the hale. If the baIl missed the hO,le, the 

distance it passed ta the left or right of the hale was measured in inches. 

For the judgment of distance test, putts were rneasuted in inches from the 

ball's stopping point ta the hale. There was sorne evidence, using these 

tes ts, that the subj ects performed more succe~sfully with the- cn)quet 

than with the convenLional style of putting. 

In investigating the effectiveness of the Golf-O-Tron as a teaching 

aid, Chui (1965) measured golf skill by means of two tests one for 

accuracy and one for quality of contact. The target for the accuracy 

test consisted of three concentric circles marked around a flagstick. 

The initial bounce of the baIl counted. Points were given for balls 

landing in the circles "-- three for tne inner circle, two for the middle 

circle, and one for the outer circle. Q~ality of contact was scored by 

awarding one point if the baIl travelled in the air beyond a distance 

of ten yards from the teeing ground, one point if the baIl travelled in 

a relatively straight line, and one point if the baIl travelled in a 

trajectory arc deemed normal for the specifie club used. Each stroke had 

a maximum score of six points, and each subject executed five strokes 

with each of a seven iron and a four Iron. The rpsults of Chui's study 

showed a significant improvement of skill for beginning college students 

with bath the Golf-O-Tron and the practise range, after four weeks of 

ins truc tian. 

Using similar accuracy circles, Purdy and Stallard (1968) compared 

two rnethods of learning golf in terms of accuracy and general golfing 
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ability. In measuring accuracy, a 90 yard test with ,1 choice of a five, 

seven, or nine iron was used. Each subject hit 15 balls ta a pi~ with a 

flag attached to the top. Around the pin was a circular target of 15 
;,:;t 

concentric circles, ~he radius of each circle bcing 15 feet more than 

the next inner one. The scoring was done from the center out with the 

circle nearest the pin receiving 15 points. 

In another study of golf stroke accuracy, Alderman (1968) measured 

distance and deviation right or left' of the designated line of flight, 

ta investigate the relative effectiveness of two different methods of 

gripping a golf club. Before instruction, the subjects were given the 

Mary Ellen McKee test of the full swing golf shot ta determine initiaL 

ability level. This te&t measured four elements in the ability ta hit a 

golf baIl. the range, th~ velocity of the baIl, the angle of deviation 

from the designated line of flight, and the angle of impact (trajectory). 

Alderman concluded that the spread grip was superior in the accuracy 

criterion • 
.lj' , 

'tt is interesting to note that in aIl of the above studies, the 

resèarchers relied upon graded aceuraey eircles to measure golfing ski1l. 

This appear~ ta be the only logical procedure available at this time for ..... 
objectively measuring skil1 in tasks of this natur'e. 

Th~ other approach is that of using a more subjective rating of sorne 

aspect or aspects of a participant' s performance. One sueh test was found 

in gblf~ West and Thorpe (1968) administered an eight iron approacn test. 

They constructed an accuracy circle on a seven point scale, but the test 
..... , 

administrators a1so inc1uded rating on a one to three point sca1e, the 
• 
~ 

ver~~catiangle of projection of, the baIl (flight score). Results of the 
') l " •• 

2i1ot studi~s showed that the flight scores were the most re1iable, , 

'. 
, , .. 
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(r = .76) and that the flight and accuracy mensures combined were the next 

highest (r = .75) as rcliablc mensures of ability in this test. The 

final test was then administered to several groups of college women. 

2.8 Devrlopmrnt of Skill Tests in Less Rel~ted Activlties 

Because such little research was found in the deve10pment of skill 

tests in acttvities closely related to curling, research in the deveIop-

ment of tests in other aetivitles was a1so studied. There are numerous 

studies that have becn done in thr~e indirect1y relatcd activities. 

In severai of these studies (Oroer and Miller, 1950; Digennaro, ]969; 

Fein, 1965; French and Stat1er, 1949; Lockhart and MePherson, 1949; Shick, 

1970; Waglow, 1953) skil1 tests were dcveloped in a similar manner. AlI 

of the above authors identified the skills involved in the activity, and 

then eonstructed test items that seemed to measure these ski1ls. Experts 

in the activity were askcd to subjectively rate aIl the subjeets and the 

skill test was administercd ta them. A comparison of the results of the ~ 

experts' ratings of the subject was then made with the subject's scores 
1 

on the skill test through a correlation procedure. 

Several other researchers (Cornish, 1949; Hewitt, 1965; Miller, 1951; 

Pennington, Day, Drowatzky and Hanson, 1967) determined a criterion of 

playing ability by constr~cting round-robin tournaments among the parti-

cipants instead of using experts' ratings of them. This obviously is 

on1y possible in certain types of activities, notably where each partici-

pant can compete direct1y against another with whom h1s ski11 i5 being 

compared. 

In another approach, Kelson (1953) tested 64 LittleaLeaguers to 

establish a baseball classification plan where he used each boyts final 

batting average for the previous season as the criterion for batting 
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ability. Howcver, subjects wcrc a1so subjective1y Tated on four oth~r . 
qualities by 12 graduate students majoring in Phy.t;ical Education. The 

subjects werc then tested on thrce skills thought ta be measures of base-

baIl ability. He was able ta state that a bdkL'ball throw for distance 

was enough ta classify baseball players at this level (r = .85). 

Fein (1965) co11ected scores from an advancc, lungc, recovery, and 

retreat test and judges rated fencing abi1ity in a bout situation. 

Re1iability 0n the constructed skil1 tests ranged from r = .88 ta r = .77 

and validity ranged from r = .13 ta r = .39 when the skill tests were 

-; corre1ated to the judge's rating. No other information on these tests 

was given. 

Shick (1970) gave a battery of softball defensive skil1 tests .to 59 

female co1lege students. The three tests .. yielded a battery reliability 

coefficient of r = .88. A battery validity coefficient of r = .75 was 

obtained when the test scores wcre compared ta a rating by one judge of 

the defensive Boftball ability of the subjects. 

Waglow {19S3) tested 60 collcge men and women in arder ta construct 

an objective social dance test. The test consisted of a scorer counting 

the number of steps taken in relation ta the nèarest basic step in stx 

different dances. Reliability for the test-retest was r ~ .~7. Validity 

(r = .38) was estab1ished by correlating the âverage subjective rating 

scores of two instructors with the scores on the objective test. 

Cornish (1949) attempted ta develop techniques for measuring the 
, 

ability of handball players. Five tests were admi~istered du~ing a class 

period ta 134 undergraduate university students. Three of, the tests 

Q 
contained sorne fqrm of graded target. Thé ériterion used for correlation 

with the test scores was the "total score of 23 games: . that 18, the 
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Î player's s~ore minus his opponent's score in each game. The bE'st battery 

for measuring handball ability comprised two 0 f the fi ve tes ts (R c: .67). 

Pennington ~ al. (1967) tested 37 male undcrgraduatc students on 

17 strength, motor ability, and handball skill items. The criterion for 

playing ability was the average score per game obtained in a partial 

round robin tournament. A multiple correlation (R ~ .80) was obtained 

between the criterion and three of the tests. A regression equation was 

a1so established. 

TIle racquet sports may be considered re1ated ta curling in that they 

involve hand-eye co-ordination and paral1el play, with or without the 

addition of a net. Skill tests in these activities are numerous. 

French and Statler (1949) gave six skil1 tests in badminton to 59 

co1lege women students. Performance by p1ayers in a gailie situation was 

rated by four judges. Odd-even reliabilities of the skill tests rang~d 

from r = .51 ta r = .94. Validity was determined by corre1ating the total 

score on each test with the composite rating of the four judges· (r = .14 

ta r = .52). TI1rough the use of multiple correlations, a battery of four , 
tests was determined ta be the best method of measuring a player's 

abi1ity to play badminton (R = .70). 

Lockhart and McPherson (1949) used three judges to grade the bad-

minton p1aying ability of 27 college girls on a one to ten point seale. 

The sums of the judge's ratings were correlated with the percentage of 

wins for the 27 p13yèrs in a round-robin tournament. The abi1ity of the 
. 

judges to pick winners was indicated in a correlation coefficient of 

r == .90. The resul ts 0 f this tournamen t corre1ated r = .60 with the 

score on a volleying test they developed. The test-retest re1iability 

of the vol1eying test was r = .90. The judges then rated 68 girls and 

their ratings correlated r = .71 w{th the scores on the volleying test. 
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Miller (1951) constructed a wall volley test for badminton by the use 

of cinematogr~phic analysis. On a t~t-retest of 100 college girls, the 

- reliabili ty was found to be r = .94. In order to determine how much the 

wall volley test contribuled to total playing ability, 20 players were 

given this test and competed in a round robin tounlament. The scores on 

the test were correlated ,,,ith the results of the tournamcnt ( r = .83). 

Digennaro (1969) developed a battery of three tennis skill tests. 

A circular target was created to provide an objective method of measuring 

accuracy in drive and service placement. On the test-retest of 64 male 

college v'11unteers, the rcliability of the three tests was r = .66, 

r = .67, and r = .80. In a second testing situation, with 15 male 

college volunteers, validity was established by corrclating the scores 

of each of the three tests with the scores of raters who evaluated stroke 

performance during actual play in a round robin tournament (r = .40, 

r = .78, and r = .66). 

Hewitt (1965) revised the Dyer Backboard Tennis Test by adding a 

20 foot restraining line because t~e Dyer test did not sufficiently 

discfiminate at the beginner's level. l1e~i t t gave his revised tes t to , 
122 collcge studenta, classified in ta four classes of beginners and two 

advanc~d classes (one semester or more of beginning tennis completed). 

The results of the test were compared with the rank order of playing 

~ 
ability, determined by the position of the subject after the completion 

of a round robin tournament. The test-retest reliability was r :: .82 for 

. the beginner's group and r = .93 for the advancèd group. The validity, 

test scores correlated with rank order of playing ability, was r :: .89 

and r = .84 for the two advanced groups, a~d r = .73, r = .72, r :: .71, 

and r = .68 ~or the four beginner's groups. 
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Brocr and"Miller (1950) developed a tennis test in order to c1asslfy .. 
and grade female college studcnts. Validity for the test was determined 

by correladng thé test scores with the ratings given by experienced 

tennis ins truc tors . Three j udges rated the 32 s tudents in the beginning ---

tennis class and two judges rated'~he 27 studcnts in the intermediate 
t 

class. 'Validity for the beginning group, test score correlated with the 

combined judge's ratings, was r = .66. In the intermediate group, the 

correlation was r = .85. Split-half reliability was r = .80 for both 

groups. 

The preceding two sections have dealt with a review of skill test 

development research in the related activities of archery, bowling, and 

golf, and in several less-related activities. This review has helped 

to identify the best procedure for the development of the curling tests 

which are described in the next chapter. 

2.9 Development_of Knowledge Tests in the Strategy and 
Ski Il Aspects of Sports 

An analysis of the literature ~ealing with the establishment of 

knowledge tests in the strategy and skill aspects of sport has reveaied 

one most common'approach to this task. The topical areas are identified 

and test items are constructed to examine knowledge in these areas. The 

provisional test is administered to a sample of individuals similar to 

those for whom it was prepared and it is given to authorities in the 

field for their-comments. Revisions are then made according to the results 

obtained and comments received. The test is finally administered to 

those for whom it was intended and the appropriàte statistieal and 

c:~tical analyses are made of the results. 
< 

\ 
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Questions to examine knowledge in the strategy aspects of a sport 

usually originate from consultation with experts in the field and a 

scrutiny of prominent texts on the subject. At least the major tapie 

areas are then identified. Kelly and nrown (1952) eXdmined 11 hockey 

texts in order ta choose four major arens in the construction of a field 

hockey test. Waglow and Rehling (1953) chose topiea1 areas from prom-
~ 

inent texts to estab1ish their golf knowledge test. Broer and Miller 

(1950) conferred and discussed subject matter with various mernbers of 

the physica1 eduation teaching staff in arder to establish a tennis 

know1edge lest. Miller (1953) ana~ysed textbooks and courses of study, 

and used the opinions of competent persons in order to eonstruct her 

tennis test. Fox (1953) used a badminton test compi1ed by a badminton ) 
o 

committee at the University of Wshington. Mood (1971) established 184 

experimenta1 test items based on 60 physical fitness facts seeured from 

recent Physical Education 1iterature and the opinions of 73 mernbers of 

the Research Counci1 of the Arnerican Association of Health, Physica1 

Education and Recreation. 

The initial battery of questions is then prepared and either admin-

istered ta a group of vo1unteers, or submitted to a panel.of experts for 

comments or revisions. Mood (1971) administered-his initial test to 1360 

Physiea1 Education Majors. Fox (1953) presented her initial test to 

students in beginning badminton classes. Wag10w and Stephens (1955) 

presented their softba11 test to three instructors and 15 students for 

critica1 analysis. Kelly and Brown (1952) submitted ~heir initial field 

hockey test to seven national p1ayers, coaches, and umpires for review 

and suggestions. Broer and Miller (1950) gave their experimenta1 tennis 
#-

test ta 87 students. 
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From ~he resu1ts obtainecl from these initial tests and discussions, 

a final test 15 usually constructed and administered. The reliability 

of the entire test and the va1idity and difficu1ty of each item in 

relation to the entire test is examlned. This same procedure may be 

continued unti! a reliable, valid, and discriminating test is formed. 

Fox (1953) made three revisions before being happy with his test. The 

final reliabi1ity was r = .90. The range of difficu1ty of the questions 

was from two ta 69.67 per c~nt. Ninety per cent of the items discriminated 

ated at the .05 1eve1 or better, 82 per cent at the .01 level. The split-nalf 

re1iabi1ity for Form A of Mood's (1971) test of physical fitness was 

~ = . 7~ and for Form B, r = .77. Fort y of the 60 items on Form A and 

45 of the 60 items on Form B had indices of d1fficu1ty between 3"0 and 69 

per cent. Waglow and Stephens (1955) revised their softball know1edge 

test twice. Odd-even re~iability for the second revis ion was r = .64. 

The difficulty rating, index of discrimination, and ,a norm table were 

presented for the 100 item test. Miller (1953) made two revis ions of 

her tennis knowledge test to end with a re1iabi1ity of r .90, an 

average difficulty on all 100 items of 50.2 ~er cent and a range of 

difficulty from 16.7 to 86.3 per cent. ~elly and Brown (1952) made 

three revis ions of their field hockey test. The odd-even reliability 

of the final test was r = .89. Correct responses to each of the test 

items ranged from 10 to' 90 per cent w~th a mean difficulty of 59 per 

. ----------- ~ 

cent. Broer and Miller (1950) made two revisions of-their tennis know-

• ledge test. The second test had reliabi1ities of-r = .82 and r = .92 

for beginning and advanced groups, respectively. The percentage diffi-

cult y of individual questions ranged from 3.7 to 93.9 per cent. 



AlI of the allove tests made use of multiple-choic:e questions, true-

false, cO,mpletion qucsHons, or a combination of these. The present 

re-se~~er was particularly interested in the use of multipl~-choiff-
",'!l ' ': 

f • 
quastio,s where each answer is correct to sorne degree and may be given 

a rated s~ore (one ta five points if five choices are available). 

Hawever, no literature could be found on the use of such multiple-
, 

choice tests. 

2.10 Summary 

This chapter has a~tempted to id~fy ~ information neces~ary and 
,-

the procedu~es which might be used to devélop Bn objective means of 

" evalu~ng,curling abllity. Ta this end, the game of curling ànd the 

roies~f each player ar~ briefly described aiong with its historicai 

backgrgund and a summary of the skills required of its players, The one 

éxisting' attempt at measurin,g curling skill, the "Points Game," i8 

described in sorne detail. The limited research on curling is reviewed, 

and curling is examine~in terms of its psycho-physical demands as a 

27 •• 

.. 

perceptual-motor activity. Through this' examinat!:ion, not only are furtheiJ 

characteristics of curling recognized, but a180 activities most close1y 

< 

related'to curling are identifieM, In these competitive sports activities -
of golf, archery, bowling, and, shooting, on1y golf was found to have 

wor~_done on it in the development of skill tests. This would~.in part, 

seem' ta b~ due ta the self or"automatic s,coring nature of these activities. 

The studies on golf give sorne hints as ta the basic procedures which 

might be used with curling tests and point out the common use of a tar­
ot 

get of coneentric cireles in skil1 testing in this type of a~tivity. 

A review of the development of skill tests in other les's-related 

sports activities helped to clefine further the various proèedures used 

" 

-, 
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in this process. From these it became possible to choose'thPse which 

seemed best sui ted to measuring skill. 

The final section of this chapter provides a review of literature on 
~ . ,'" 

the development of knowledge tests iytl 'the str-ategy ,~nd skill aspects of 
, 

sportsL It is from this review that it ~ecomes possible to arrive at the 

processes and procedures to be used in this investigation. The results 

of the studies in this section, as ip the preceding ones ort the develop-

ment of skill'tests, also provide a basis of comparison for the results 

obtained in the present study. 

t 
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, 
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ClIAPTER III 

METHODS AND PROCEDURES 

3.1 Introduction 

The problem of this study was ta develop a battery of objective, 

valid and reliable skil1 and knowledge tests ta measure curling ability. 

1 

It was anticipated that these tests wou1d be of value as tools for: 

(1) assigning club members ta positions, 

(2) 
1 • . -Of" 

equating teams for club sectional competition, 

(3) assisting curlers in identifying areas o. strength and weakness 
. ' 

~ in their games. 

Four procedures weye employed in gathering information about 

curling ability. 

1). Rated Curling Abi~ity: An individual subjective rating 

on a scale of one ta one hundred points was made of each ,subject by each 
, \ 

of three judges. Their ratings served as an impressionistic evaluation 

of over-a11 curling abi1ity. 
,-
" 2r; Curling Shot-making Ability Test (CSAT): tive objective 

sub-tests, ta me8Sure various shot-making skills, were administered ta 

" aIl subjects. Each sub-test was designed to measure a specifie skill of 

,curling. AlI five sub-tests in the CSAT were repeated on & second day 

of testing. 

3). Knowledge Test of Curling Strategy (KCS): A test of 

twe~ty multiple choice ques~ions was developed and aQministered to aIl ...." ,~ , 
subjects. 

4). Personal Data Sheet: A questionnaire requesting 

information on age, -sex, years of curling experience, position played, 

and frequ~ncy of practise was given ,to a11 subjects. In addition, each 
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subject was asked ta rate himself or herself on a five-point scale on 

abi1i~o sweep, draw and take-out, hit the broom, read ice, understand 

strategy and to withstand anxiety. The SUffi of the scores on these 

variables ls refcrred to as "Self concept of curling abillty". 

Prior to undertaking the main study, a pilot study was completed 

with eight subjccts. The methods and procedures which follow are based , 

on those used in that study, with minor modifications made where it 

seemed advisable. 

3.2 The Subjects 

Thirty-two (16 male and 16 female) English-speaking' club curlers 

from the greatcr Montreal area served as the main sample. AlI the subjects 

had a ~inimum of one season of curling experience. Their ages ranged 

between 18 and 46 years. 

" 
It was recognized that in the validation of any tests, the items 

chosen should discriminate highly competent from less competent 

performers. Therefore, an additional eight English-speaking male 

"superior curlers" betwe.en 29 and 60 years of élge were asked to 

parti~ipate in part. of the study. Six of these subjects were winners of 
j 

at least one IfPurp1e Heart", . mblematic of a prov~l title and 

participation in the Canadian Brier Championships. The remaining two 

subj eets were members of the National Seniors" Championship Team of 1972. 

3.3 Indices of Curling Abi1ity 

3.3.1 Subjective Rating by Experts 

A review of the literature indicates that subjective ratings by 

experts in the field are often used as the criterion againet which to 

l 
measure the validity of new skil1 and knowledge tests (Broer and Miller, 

1950; Digennaro, 1969; Fein, 1965; French and Statler, 1949; Lo~khart 

a 
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and McPherson, 1949; 5hick, 1970; Wag10w, 1953; West and Thorpe, 1968). 

In this study, three judges rated each of the thirty-two subjects for , 

over-al1 curling ability whi1e he played a four-end game. Subjects 

were instructed to play as they normal1y would. The subjects were 

also told that only the sweepers were to judge weight on free draw 

shots (any draw shot that did not depend upon line of direction). That 

is, subjects throwing the rock, or holding the broom, were asked not 

to ca11 sweeping on these shots. 

On1y e~ght subjects at a time were rated by the judges, but the 

Samè judges rated aIl players. Thus there were four four-end games played 

at dif f erent times on the same day. To begin each four-end game, subj ects 
\ 

were randomly placed in the positions of skip., third, second and \ lead. 

Every end, each subject changed his position within his team. This 

was accomplished by every subject moving one position forward (skip to 

lead, 1ead ~o second, second to third and third to skip). It is 

acknowledged that this order may have given sorne slight advantage to the 
<D 

randomly chosen lead, but there seemed to be no better way of controlling 

information on ice-reading. 

AlI three judges are considered exper~s in th~ field of curling. 

Two judges, one male and one female, were members of winning provincial 

teams. One was also a member of a National Se~iors' Championship team 

in 1972. The third judge-Cmale) has been a participant and club 

manager for over twenty-five years. AlI three judges proved to be 

reliable Cr = .95 to .97) and objective (r - .88 to .97) in the pilot 

'studY. 

Figure 1 is the one to one hundred point rating seale empl~yed by 

each of the judges. 
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Figure 1. Judge's Rating Sca1e 
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(low-key 'competition 
club-social curler) 
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The three judges were instructed to: 

Very suc.essful 

80 

Successfu1 

70 

Fair 

60 -

Very successful 

50 

Successful 

40 

Above average 

30 

Average 

20 

Weak 

la 

Weaker 

a 

lst) rate each curler for genera1 over-all curling abi1ity on the 

continuous scale or one to one hundred points, by posit~oning 

the subject on the seale aceording to the description on the 

1eft-hand side (therefore positioning the subject within one 

of the five categories) and then further evaluating each 

subject within his category according to the description on 

the right-hand side of the scale. 

2nd) rank each subject without consulting the above ratlngs and 

compare the results of the two judgements, ta come up with 

the most exact rating possib~e. 

.. 

• 
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This rdting'proccdurc was repc lted Eor all four groups of elght 

subJects at differcnt times during the day. AlI subJects were rated on 

the same ~heet of ice [ifLeen minutes after they had completed the skills 

test. 

3.3.2 Curling Shot-Making Ability Test (CSAT) 

The-Curling Shot-Making A,bility Test was adapted from the "Points 
. , 

Game" as it was found ta· be the'.only existing method of beginning to 

obj ectively measure curling ability. In the complete "Points Game" 

(Kerr, 1890, pp. 414-417) each competitar is asked to play four shats, 

two in-turns and two out-turns in eacn of the nine sub-tests - Striking, 

Inwicking, Outwicking, Drawing, Guarding, Chap and Lie, Wick and Curi In. 

Raising, and Chipping the Winner. A perfect shot SCQres two points and 

the possible maximum is therefore 72 points. Any score above 30 is 

considered very gaod. No nonns for, or research study of, the "Points 

Game" or any part of it have been found up until the present time. 

Of the nine sub-tests in that game, five were selected for this 

basis of administrative ease and as being most representa-

ling situations. The scale of points for each of the five sub-tests 

chosan was expanded in order ta provide for a wider range of scores, and 

in an attempt to eliminate the possibility of scoring zeros. This quite 

significantIy changed tha nature of these sub-tests. The five sub-tests 

chosen include: (1) The Hit (Striking), (2) The Draw, (3) The Guard, 

(q) The Raise, and (~ The Chap and Lie. A complete description of 

each of the five shot~aking sub-tests and their scoring systems are 

found in Appendix B. 

J 
The following verbal directions were given to aIl subjects: 
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" 

"Broom placement will be indicatcd by the scorer. Any deiired change 

in the placement of the broom is to be indiçated by the subject each 

time he throws his rock". The initial placement of the broom is 

indicated in the diagrarns of the sub-tests (See Appendix B). 

Subj ects wer-e asked not to discuss the shots among themselves. 

Each subject received the following lvritten instructions: 

SWEEP1NG IS NOT ALLOWED 

TASK l - HIT: Hit the placed stone out of the house with 
your hitting stone staying in play in the 
four-foot circlc, (three in-turns, three 
out-'""turns). 

TASK' 2 - nRAW: Place the stone in the four-foot circle, 
(three in-turns, three out-turns). 

TASK 3 - GUARD: Place a guard on the'placed stone, 
preferably short of the house by three feet 
or less and within 12 lnches of the centre 
line, (three in-turns, three out-turns). 

TASK 4 - RAISE: Prornote the placed stone to the four­
foot circle, (three in-turns, three out­
turns) • 

TASK 5 - CHAP fu~D LIE: Rit the placed stone on the four­
foot circle with your hitting stone staying 
in play within the eight foot circle, (three 
in-turns, three out-turns). 

For each of the five sub-tests, each of the thirty-two subjects 

threw three in-turn~ followed by three out-turns. AlI five tests were 

repeated during a second day of testing when procedures were exactly 

~the same. 

The eight superior curlers also did the sub-tests following the 

same instructions and procedures except that the sub-tests were not 

repeated on a second occasion. 

34. 



3.3.3 Knmolledge Test of Curling StratE" y (KCS) 

The KCS test examined knowledge of basic strategy. Six multiple 

choice questions were origlnally devlsed based on the following 

situations: 

(1) midd le ends - down three or more points. 

(2) middle ends - up two or more points. 

(3) one up with last rock (lOth end of a 10-cnd game). 

(4) one down with last rock (IOth end of a lü-end garne). 

(5) one up without last rock (lOth end of a lü-end game). 

(6) one down without 1ast rock (lüth end of a lü-end garne). 

These six situations are included in the Duguid, Turnbu11, Ursuliak 

instructional book (1968) for their curling seminars as basic strategy 

for the beginner. The result of the pilot study showed a positive 

correlation (r = .77, p < .05) between these KCS scores and the judges 

subj ective eva1uation of over-a11 curling abi1ity. Seme questions 

showed a higher relationship than others. The questions Wère then 

circulated ta five experts in curling for their cornments and ranking of 

the answers. The test questions were revised according1y. 

Fourteen additional questions of a similar nature were devised by 

the author from situations exp1ained in a later edition of the Duguid, 

Turnbull and Ursu1iak seminars (1972) and from those described by 

Ken Watson (1950). It was felt that the addition of these questions 

wou1d help ta rnake finer differentiations between those to be tested. 

The twenty questions were answered by the eight superior curlers 

who ranked, from one to five, (poorest to best), each of the previously 

constructed answers to each question. AlI answers were correct to 

sorne degree, but sorne were better than others. The possible answers to 

35. 
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each question were then rated from poorest to best aecording to these 

-e ratings. Thus each answer was given a value of one to five points 

according to its rnerits. Wlth the twenty questions a total of 100 points 

was possible. A copy of the complete test may be found ln Appendix C. 

3.4 Collection of the'Data 

3.4.1 Subjective Rating 

The subjects were identified by nurnbers worn by them. The judges 

were not on the ice and had no verbal contact with the subj ects, but 
, 

eould see them c1early through a window. The judges had approximately 

one hour to rate eaeh group of eight subjects. In most insta,nees the 

judges had no previous acquaintanee with the subj eets. 

Eaeh of th.e judges was given a piece of paper with aIl thirty-two 

subjeets' numbers listed. Space was provided by each subjects' nurnber 

for recording the assigned rating and the rank order. 

3.4.2 Curling Shot-Making Ability Test (CSAT) 

The CSAT was held prior to the subjective ratings being dcm.e. The 

sheets of iee used for the CSAT were not the sarne as that used for the 

four-end garne. This required aIl subjects to read a new sheet of iee. 

Eight subj eets were tested during one 90 minute time period - four 

on one sheet of iee and four on ànother. AlI subjeets did the five 

sub-tests in the sarne order: (lst) The Rit, (2nd~ 'The Draw, (3rd) The 

Guard, (4th) The Raise, (5th) The Chap and Lie. The order of 
,A 

individual testing within a sub-test was deterrnined on a randornized 

basis by havi~g the subjects draw numbers. This randornization occurred 

eaeh time every subject in a group had thrown three rocks. Each 

subject delivered one rock at a time. There was one scorer for each 



sheet of iee sa that eaeh scorer.tested sixtecn curlers. 

The scorers for the C~AT were trained fo~, the placement of the 

stones, placement of the broom, and the methods of scoring. The author 

acted as one of the two scorers.' The scorers recorded a numerical 

value for each rock delivered by each subject. Therefore, thirty 

separa te scores were collected for each subject. 

37. 

Procedures far the collection of the data on the CSAT for the eight 

superior curlers were identical ta those described above. 

3.4.3 Knawledge Test of Curling- Strategy (KCS) 

Each subject was given one halE-hour ta complete the KCS Test after 

the fOHr-end game was campleted. AlI instructions and possible answers 

were written in the question booklet. The subjeets ",ere supervised but 

no verbal directions were given. Scoring was then done aceording to the 

procedures described earlier in this chapter. (See Appendix C). 

3.4.4 Persona! Data Sheet 

A personal data sheet was attached to the written test and completed 

at the same time as the KCS Test by the subjeets. The data requested 

concerned age, sex, years of curling experienee, team position, frequency 

of practise, and a self-rating on a five point seale on ability ta sweep, 

draw, take-o~t, hit the bruom, read iee, understand strategy and to 

withstand anxiety. In addition, eâch subject was requested ta form an 

opinion on his or her club's rating ~ystem. (See Appendix D for copy 

..fi tITis data sheet). 

f 
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3.5 Treatment of the Data 

3.5.1 Objectivityof the Judge's Ratings 

Objectivity of the judge's ratings was determined by computing 

inter-correlations of the subjective ratings by each of the three judges 

on each of the 32 subj ects. 

3.5.2 Reliability of the Curling Shot-Making Ability Test (CSAT) 

Pearson product moment correlations for the CSAT and its five 

sub-tests were computed by the test-retest method 

to determine reliability. Test-retest reliabilities were computed for 

the fo110wing: 

(1) lst CSAT administration scores with the 2nd CSAT administration 

scores. 

(2)' the scores on each sub-test of the lst CSAT administration versus 

the scores of each sub-test of the 2nd CSAT administration. 

(3) total scores of the in-turns on the lst CSAT administration versus 

total scores of the in-turns on the 2nd CSAT administrat ion. 

(4) total scores of the out-turns on the lst CSAT administration 

versus total scores of the out-turns on the 2nd CSAT administration. 

3.5.3 Validity of the Curling Shot-Haking Abilit7' Test 

Validity coeffi~ients of the CSAT and its Bub-tests, using Pearson 

product moment correlations, were computed for the fo110wing: 

(1) the CSAT total scores'on each of the 1st and 2nd administrations 

J with the judges' average ratings. 

(2) - the scores of each Bub-test with the judges' average ratings 

(lst CSAT administration on1y). 

An examination ot the va1idity of the CSAT was also made using one-

way analysis of variance to determine if the CSAT satisfactorily differ­

entiated be'tween curlf~rs of different levels of ability. The main sample 

-
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curlers were divided into four groups - low ability, low middle ability, 

high middle ability, and high ahility - based on their average scores 

on the two CSAT administrations. The CSAT scores of the superior curlers 

comprised a fifth group. An analysis of variance was computed ta compare 

each of thes"e groups with each other on the scores of the 2nd CSAT 

administration and its sub-tests and on aIl the census and self-reported 

data. Whenever significant F-réltios were observed, the Student-Newman-

Keuls procedure (Cronbacb, 1960) was used ta determine between which 

groups the dif[erences existed. 

\ 

VaVdity of the CSAT and its sub-tcsts \oJas also examined by using 
, 

Pearson,...product moment correlations bet\Veen the score of each sub-test 

with the total 'CSAT score (bath CSAT administrntions) . 

• 
3.5.4 The Knowledc;e of Curling Strategy (KCS) Test Data 

The split-half rcliability for the KCS Test was determined by 

correlating the main samp1e subjects' scores on the odd-numbered questions 

with their scores on the even-numbered questions. 

A valfdity check of the KCS Test was made by correlating the total 

scores on the KCS Test with the judges' average ratings. 

An item analysls procedure described by Marshall and Hales (1972, 

pp. 72-92) was employed ta the KCS Test data. An index of discrimination 

and an index of difficulty for each of the 20 multiple-choice questions 

was determined. The d~gree ~f difficulty indice was the ratio of subjects 

who get an item right té the total number of subjects. The index of 

discrimination was a comparison between the highest and lowest 27% of 

subjects taking the test and WRS calculated by the following formula. 

v = ~ + ~ 1 NU + NL, w~ere ~ was the number of individuals in the 

uppe~ group who answered the item correctly, ~ was the number of 
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in ividua1s in the lower group who answered the item correctly. The 
1 

was -the totai number of individua1s in the upper and lowe~ 

gr ups who took the test. 

3 5.5 Multiple Correlation and Regression Equations 

Multiple correlation coefficients were computed and multiple 

r gression equations were derived for the following: 

(1) prediction of judges' average ratings of curling ability from the 

average scores on the CSA'~ adrninistrat ions, the KCS Test scores, 

the census data, afid 'self -concept rating. 

(2) prediction of judges' average rating of curling ability from 

scores obtained on the individua1 CSAT sub-tests and the KCS 

Test scores. 

3.5.6 Inter-Correlations 

t 
Inter-correlations were computed among the variables on which data 

40. 

was obia-ined from the persofia1---da~et.-and the curling ability indices 

(judges' ratings, CSAT scores, and KCS Test scores). 

1 

A one-way analysis of variance was a1so cornputed ta see if significant 

differences existeJ in CSAT scores, KCS Test scores, the census data and 

self-reported data among the self-declared skips, thirds, seconds and leads. 

Whenever significdnt F-ratios were observed, the Student-Newman-Keuls 

procedure (CLonbach, 1960) was used ta determine between which groups 

th~ differences existed. 

For purposes of this study, "the accepted level of significance was 

set at p~<, .OS. 
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CHAPTER IV 

RESULTS 

4.1 Introduction 
... 

The design of this study was based on methodo10gical princip1es 

borrowed from ear1ier stud~es which were concerned with the deve10pment 

of knowledge and skill tests f~f. other sports activities. I~eral 

41. 

of those studies, the researchers compared their subjects' test performanc~ . 
scores with subjective ratings of their ski1I by experts. This procedure 

/ 

presumab1y'offers sorne indication of a test's validity, providing that 

the rater~~ 'are obj ective and reliable and that they are indeed rating 

what they claim to be rating. 

A second way ~f determining whether or not a test has validity involves 

the comparison of the test scores af unskilled subjects with thase of 

proven high1y-ski1led perfarmers. Beth of the above validation procedures 

were followed in this study, and the results obtained are reported in 

this chapter. 

A number af carre1at~onal analyses pertaining to shot-making 

performance, knowledge of curling strategy, expert's ratings and several 
\0 

other variables of lesser importance are aisa presented. 

This chapter is restricted ta a skeletai presentatiof! of the results, 

with only à minimal amount of interpretation offeied. A more complete 

discussion of the results ia pl'esented in Chapter 5 .. 

4.2 Analysie of the Judges' Ratings of Curling Ability 

4.2.1 General Findings 

O~he one ta one hundred Roint rating Bca1e used_by the judgea 

(described in Chapter 3) t eight sub'jecta were rated as "very highly skilled" 

-'. 
1 



•• 

1"\ 

• 

(betwe-en 61 and 90), eighteen as "skil1ed" (between 41 and 60), four as 
1 -- . 

"average" (belween 21 and 40), and two as "b~ginners" (up ta ~20) . 

42. 1 

Table 1 presents a surnrnary of the means of the ratings gi~e'll by each 

jùdge of the male and female subject groups a10ne and of the èntire group. 

TABLE 1 

Means of the Ratings of Each Judge 

Male 
""':\. .. 

Fema1e Total Gr-oup Average 
N = 16 N = 16 N = 32 

- ;''X -
X S.D. S.D. X S.D. . ~ .. 

Judge 111 61.250 12.305 L{7 • 625 26.089 56.750 19.020 

1 

J.udge 1/2 55.375- 10.825 ·43.~ 500 20.704 51. 781 15.397 
. ~ 

. 
Judge 113 53.500 8.710 ' 32.750 18:841 45.06,3 16.347 

\ 

Average 1 

Judges 1
• - $(,.108 9.598 41.292 18.372 51.198 15.742 

Rating 1 

J 1+J 2+J/3 , 
\ 
\ -

4.2.2 Objectivity of the Judges' Ratings 

To determine the degree of objectivtty of the three judges, the 

ratings of eech of the 32 subjects given by each judge were compared with 
-; 

those given by each other judge. The resulting Pearson product moment 
1 , .. 'If. 

correlation's tanged ftom r = .75 to r = .85. Whi1e these results were 
r. 

interpreted as ~howing satisfactory judge objectivity for the purposes 

of this study, it was decided that the bèst subjective estimate of a given 

o • 

--"t) , 

,. 
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subject's cur~in~ ability would be the meon of the Judges' ratings of 

his/her ,performance. Table 2 presents a summary of the results of these 

analys~s. For the' purposes of this study, the term "obj ectivit~f.. fs 

used as the equivalcnt of "inter-rater rcliability". 

, ... TABLE 2 

Pearson Product Moment Correlations Showing 

Objectivity of the Judges' Ratings 

(N == 32) 

Average of Judge 1 2 3 Judges' Ratings 

-
0 

1 .846* .799* .965* 
't> -. 

.749* .942* 2 
" 

3 .929* 

" 

*'p < .05 

4.3 Analysls of the Curling Shot-i1aking Ability Test 
, 

4.3.1 ' The Reliability of the Curling Shot-Haking Ability Test (CSAT) 

Ta det~TI[line the reliability of
o 

the CSAT and it"s five individual 

" 

Bub-tests, the subjects were asked ta attend two testing sessions spaced 

one day apart. On each occasion, the entire CSAT was administered. 

Twenty-three of the original thirty-two subjects returned and repeated 

the tests. (The other nine sub~,c_fs were absent from the second session 

due to illness, work, or other c~mmitments). The test-retest refiabilit~es 

resulting from correlating only the scores obtained by the twenty-three 

subjects who repeated the test are presented in Table 3. Tne sub-test , 

wi th the highes't re,liabili ty i8 seen ta be the Chap and Lie with an 

r ... 84 (p < .05) while a total of the five sub-tests gives a test -

retest reliabili ty of r • .78 (p< .05). 

a 

) 
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TABLE 3 

Test-Retest Reliabilities of the 

Five Sub-tests of ..j:he CSAT . - ' 

eN = 23) 

• 
Name of Sub-test " Reliability 

, 

111 The Hit .625* 

112 The Draw .180 
( 

113 The Guard .559* 

114 The Raise .214 

'1'5 The 1 Chap and Lie .837* 

Total Qf Five Sllb-tests 
e 

• 784* 

*p < .05 

A 44. (r 

Goeff ic ient 

. 

Because each of the five sub-tests required the subjects ta tht,ow 
-

three in-turns and three out-turns on each of the two' days, it was 

possible ta compute test-retest reliabilities for each turne That is, 
, . 
the total scores for the in-turns of the first CSAT administration were 

correlated with the total scores for the in-turn's of the second CSAT 
\ 

administration. The in-turns had a reliability coefficient of r = .66 

, Cp < .05) and the out-turns had a reliability coefficient of r = .6~ 

f 

(p< .05). 

4.3.2 The Concurrent Validity of the Curling Shot-Making Ability Test 

(CSAT) 

An indice of the concurrent validity (Cronbach, 1960) of' the CS.T 

at each administration for the main sample cur1ers was determined by 

correlating the total scores obtained on each CSAT administration with , 

the crj,terion. The criterion of playing ability used was the average 
.\, 
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of the three judges' subjective ratings. The Pearson product moment 

correlations which were obtained were r ~ .81 (p < .05) for the first 

CSAT administration and r = .71 Cp < .05) for the second CSAT administration. 

The concurrent valldity of each of the sub-tests was also examined 

by correlating the scores obtained on each of the sub-tests with the 

\ 
criterion (judges' average ratings). These correlations are reported in 

Table 4. 

TABLE 4 

Pearson Product Moment Correlations Between 

Judge~' Average Ratings and the CSAT Sub-test Scores 

, 

Correlation coefficientl Name of Sub-test 
l 1 

, 

fil The Rit .663* / , 

112 The Draw .484* 

113 The Guard .701* . 
#4 The Raise . 433* 

fiS The Chap and Lie .808* .. 
-

*p < .05 

4.3.3 Validity of the CSAT by Comparing Superior Curlers with the Main 

Sample Curlers 

A second way of determining validity of the CSAT emp10yed analysis 

of variance procedures to examine if the CSAT differentiated between 

curlers at different levels of ability. Th~ m~in sample curlers were 

divided into four groups - low ability through high ability - based on 

their aver-.e scores of the two CS!T administrations. The CSAT scores 

of the superior curlers comprised ~he fifth group. Table 5 presents the 
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ana1ysis of var lance resu1ts when these five groups were compared. 

TABLE 5 

Results of the One-Way Analysis of Variance Showing if Differences Exist 

on a1l Variables Between Five Levels of Curling Ability 

Second CSAT Administration 

In-turn Total 

Out-turn Total 

Sub-test #1 - The Hit 

Sub-test #2 - The Draw 

Sub-test #3 - The Guard 

Sub-test #4 - The Raise 

Sub-test #5 - The Chap and Lie 

Age 

Years of Experience 

Frequertcy of Practise 

Team Position 

Sweeping Ability 

Take-out Ability 

Draw Ab il it Y 

Style 

Hitting the Broorn 

Reading the Iee 

Understanding Strategy 

Ability to Withstand Anxiety 

*p < .05 

F 

6.804* 

6.242* 

6.413* 

5.101 * 

8.264* 

6.998* 

5.399* 

3.087* 

1.880, 

3.301~ 
2.550 

.698 

4.401 * 
5.138* 

5.250* 

3.025* 

4.867* 

7.980* 

6.450* 

1.930 

dl 

When significant F-ratios Cp < .05) were observed, the Student-

Newman-Keuls procedure was used ta determine between whieh groups there 

was a significant (p < .05) difference. On 90% of the variables, the 

signifieant differenees were found between the superior eurlers group 

and each of th~ four main sample groups, betweeij the high ability and 
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low ability main sample "groups, and between the two middle ability groups 

and the 10w abilHy group. In general, there were no significant 

differences betwcen the two middle abi1ity groups • 
.. , 
" 

4.3.4 Validity of the CSAT by a Corre1ational Analysis of the Five 

Sub-Tests of the CSAT 

In arder to further establish the validity of the CSAT and to check 

the validity of each sub-test, the scores for each sub-test were correlated 

with the total CSAT scores (first and second administrations respectively). 

Table 6 displays the correlation coefficients which were calcu1ated. 

S~~~test #1, The Rit, showed the highest correlation with both administrations 

of the CSAT (r = .81, p < .05 and r = .86, P < .05). 

TABLE 6 

Pearson Product Moment Correlations Between Performance Scores 

For Each Sub-test and the Total CSAT Scores 

Total Score Total Score 
Name of Sub-test lst SSAT Administration 2nd CSAT Administration 

(N :a 32) (N = 23) 

III The Hit .814* .855* 

112 The Draw , .593* .598* 

113 The Guard .789* .630* 

114 The Raise .659* .700* 
1 

115 The Chap and Lie .809* .771* 

*p < .05 
i 
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4.4 Analysis of thq Knowledge of Curlinr, Stratesy (KCS) Test Data 

The split-half (odd-even) reliability of the 20 item KCS Test 

computed from the scores of the 32 main sample curlers was r = .62 

(p -< .05). 

An index of the validity of the KCS Test was determined by corre1ating 
(/ 

the total scores on the KCS Test with the criterion (jud~es' average rating). 

The Pearson product moment correlation obtained was r = .86 (p < .05). 

The Pearson product moment correlation between the KCS Test scores 

and the average CSAT scores was r = .72 (p < .05). A discussion of the 
. ; 

implications that this result suggests with respect ta the understanding 

of the relationship between "know1edge and action" in curling ability 

will be presented in the next chapter. 

Each q\,1estion on the KCS Test was subjected ta an item analysi~ 

procedure suggested by Marshall and Hales (1972). Each item was 

examined with respect ta its degree of difficulty and its ability to 
,1 

discriminate between individuals who score high or low on the test. In 

the present study the indice of difficulty was primari1y employed to 

idepti~y those items where superior curlers differ from main sample 

curlers in shot preference. This point is developed further in the next 

chapter. Resulta of these analyses for each of the 20 KCS Test 

questions are presented in Table 7. 

, 
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Question Il 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

Il 

12 

rI:) . 
"'-14 

15 

16 
"-, 

17 

18 

19 

~ 
20 

-' 
Degree of Difficu1ty 1 Discrimination Interpretation 

1 

.67 .40 good discrimination 
0 

.31 ... " .10 difficu1t; poor discrimination f 
~~....-~ .. 

• ('4 .00 dif~cu1t; poor discrimination 
1 

.09 -.10 difficu1t; poor discrimination 

.75 .40 easy; good discrimination 

.72 .40 . easy; good discrimination ! , • 

.57 .10 poor discrimination 

.59 .30 good discrimination 
~o i 

.85 .20 easy 

.28 .50 difficu1t; good discrimination 

.59 .00 poor discrimination .. 

.65 
, 

.40 good question - ~ -
.16 .30 very difficu1t; good discrimination'-' 

.19 .40 difficultj good discrimination 

.15 .30 difficu1t; good discrimination 

.91 .20 easy; poor discrimination 

.47 .80 good question 

.81 .40 easy; good discrimination 
oP 

.34 .40 difficu1t; good discrimination 

.88 .20 easy; poor discrimination 

TABLE 7 

Item Ana1ysis of KCS Test Data: Indices of Degree of Difficulty 

and Discrimination of Each Item of the KCS têst 
~ 

... 
+=­
\.0 
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4.5 Multiplp Correlation Coefficients and Regression Equations to Predict 

Judses' Ratings of Curling Ability 
1 n 

Multiple correlation coefficients and multiple regression equaiions 

were computed ta dctermine the degree of success one mip.,ht have in predicting 

the judges' avecage ratings using a linear combination of the KCS and CSAT 

scores. The systematic addition of census data such as age, years of 

1 curling cxperience, frequency of practisc, and self -concept of curling 

ability, was done in an atternpt to reduce the error of these predictions. 

The results obtainfd from these analyses are presented in Tables 8 and 9. 

RI 

R2 

R3 

R4 

R5 

R6 

TABLE 8 

Multiple Correlation Coefficients (R), Coeff~cients of Multiple 

Determination (R2) and Regress:io~ Equation, for Predi'cting the Judges' 

Average Rating 9f Curling Ability 

Dependent Variable = Judgcs' Average Rating RO 

Variable r R R2 Change in R2 

Average CSAT Score .744 .744 .553 .553 

. 
KCS Score .864 .862 .742 .,189 

Age -.076 .868 .753 .011 . 
? 

Years of Experience .. 224 .870 .756 .003 

Frequency of Practise .620 .879 .773 .017 

Self -Concept .819 .903 .815 .042 

, 

Battery Combihation Regression Equation F -

B 41. 760 
.-/' 

Ro·12 Ra = ~235RI+l.460R2-85.4l9 

(p < .OS) 

1 , 
1 

1 

1 

1 
1 

1 

1 

1 
1 f 



TA;BLE 9 

Multiple Correlation Coefficients (R), Coefficients of Multiple 

Determination (R2) and Regression Equation for Predicting 

Judgesl Average Ratings of Curling Ability 

Dependent Variable Judges' Average Rating = Ra 

Variable r R R2 Change in 
, 

RI KCS Test Scores .864 .724 .524 .524 

R2 Sub-test ft2 .484 .758 .574 .050 
The Draw 

R3 Sub-test 114 .433 .848 .719 .146 
The Raise 

-

R4 Sub-test 113 .701 .881 .777 .057 
The Guard 

« 

RS Sub-test 115 .808 .949 .900 .124 
The Chap and Lie 

R6 Sub-test 111 ·663 .962 .926 .026 
The Hit 

, 
Battery Combination Regression Equation F -

: 

51. 

R2 

F Ro·l23456 Ra = .Z90R1+·556R2+·685R3+·635R4 
52. Q60 

+~.294R5+·878R6-l4.443 
(p < .05) 

The implications of bath of the regression equations in Tables 8 

and 9 as "predictors" of curling ability will be discussed in the next 

chapter. 
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4.6 Intcr-Corre13tions of Ycars of Curl ing Expcri~'~lcC, Frcquency of 

Pr~ctlse, Tcnm Position, Age, and Self-Concept with Judces' Ratings, 

r.SAT Scores and KCS Test Scores 

The present study gave the researchcr some opportunity to examine 

a number of othcr interesting relationships between various sclf-reported 

data and the obtained scores for curling ability. It was felt that 

variables such as age, years of experience, team position, and frequency 

of practise might be helpful in shedding some light on whdt factors contribute 

t~ curling ability. In addition, each subject in the main sample and 

the superior curler group was asked ~o rate himself/herself on several 

curling skills. The sum-.Qf these :,,.. .. 11 rings provided sorne measure of 

each curler' s "curling ability self -cone.. Little can be said about 
" 

, 
the validity of these obtained ratings, as they, like most self-report 

instruments, may be somewhat suspect. However, the observed correlations 

between these variables, and the curling ability scores (Judges' Ratings, 

CSAT scores, and the KCS Test scores) ,s~em ta have sorne informative value 

and are reported for the main sample curlers in Table 10 and for the 

superior curlers in Table Il. 

It Is interesting to note that for the main sample curlers (See 
J 

Table 10) one's self-concept of ability to sweep and hit the broom 

correlated significantly with more of the curling ability scores than 

any of the other self-concept variables. The highest intercorrelation 

Mas between the judges' average rating a~ total self-concept 

variable (r = .82, P < .05). The total self-c~ept variable correlated 

quite highly with aIl the curling ability scores (KCS Test scores~ Judges' 

Ratings and CSAT scores). The Rais~, Sub-Test #4, correlated the lowest 

with aIl the variables. 
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Years 1 J ~ *- / " * xl lE' 1 .3791 .286 .312 .439, .205 .209 .246 .112 .339 .224 .212 :14..:> .336 .389 

1 
xperlence 1 

IpFrequ~ncy of .522~ .514* .330* .470~ .356* .419* .361* .534* .641~ .620* .521* .557* .583* .867~ ractlse ' 
1 

1 
T e81,l ~ * * _ * ,1 ~ * _ _ *- * ~ Position .310 .,35) .373 .32.J -.018 .292 1 .242 1 .436 .528 .)3) .240' .362 ' .612 ' 

S~.;eeping * * * * _ * _ * *- ,'(: * ~.~ _ -;, 1 * *' *' Ab il ity .680 .646 .498, .610: .)34, .3)0 .512 .607 .775, .728 .6.)2 .584 .602, .874 

Take-Out * * ,~ *-?* * * ~ * * * * '* Ability .536 .551 .465 .357 .46_ .165' .486 .568 .668 .771 .716 .559 .629 .832 

Draw 488>< 649* 323* 382'~ 374* 134 526* 4-2'< 760''< 670': -48* -8 * -76* 8'2* Ability "', . . ;. . , . .). . . .) . .) 1 . .) . '-T : 

Style 1 .548* .567~ .281 '.413* .484* .324* .506* .559~ .696* .704* .625* .626* .487* .906*' 

i~!~~!n,:ig .600* .575* .369* .429'" .467"< .378" .548* .563* .681* .604* .523* .601* .445;'< .7~5*; 
1 Reading *' * * *'''' * J.. * J. ,,~ * * . i lIce .635 .587 .425 .547' .495" .266 .582 .555" .706 .780" .70S' .635 .700 .898 x 

1 * *,. 1 

IStrategy .602, .605* .513 . 558 X' .457'~ .236' .450'" .635*' .729* .807* .705'( .633*' .711* .880*' 
1 1 

: Anxiety .011 -.134 .047 -.070 .026 .066 -.204 -.134 -.016 .050 -.023 .019 .173 1 

'Age .026! -.141, .140 -.113 '-.003 .182 -:.258 ~.095 -.076 .008 -.123 ..... 116 .136 

I\,self-concept .761* .653"< .510* .767*, .584*, .417* .. 694* .720><1.791><' .819*, .78S>< .7'.J5* .781* , 

*p < .05 =1 
T.:-\ELE 10 

Intercorrelations of Years of Curling Experience, Frequency of Practlse, Team Position, Age and Self-Concept 
~ 

with Judges' Ratings, CSAT Scores and KCS Test Scores for Y~in~e Curlers 
\J1 
W 
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TABLE 11 

Intercorre1ations of Years of Curling Experience, Frequency of Practise, 

Team losition, Age, and Self-Ratings with CSAT Score and the Scores of 

Each Sub-Tcst of the CSAT for the Superior Curlers 

r-l N C'") ...:t li) 
~ ~ ~ ~ ~ 

:Jt 
"'(j <Il 

~ .j.J .j.J .j.J 1-1 .j.J (1) .j.J Po 
0 (1) .j.J (1) cU CIl cU CIl ,14 CIl III <Il 

<Il 'r-! <Il 1-1 <Il ::J <Il !Il <Il ,C 'ri 
<Il H~ HO Ht-' HP:: E-!U>-1 
I-IE-! 1 1 1 1 1 

1 1 Self Report and Evaluation O~ ..0 <Il ..0 <Il ..0 <Il ..0 <Il ..o<ll'tl 
()(/) ::J'c 

1 
::J'c ::l,C ::l..c: ::l ,C ç: 

CIlU (/)[-1 (/)E-! 1 (/)H (/)E-! , CIl [-1 ttt 
( 

1 YearS of Experience * .272*1 .343* .331* .303* .359* .357 1 . -. 1 
.330*1 .271*1 .268*1 .304* .385* Frequency of Practise 

1 
.248 

, 
1 1 1 

Team Position , .145 .161 .'084 .072 .035 .240 
1 

Swecping Ability 1 .241 
1 

.269*1 .181 .235 
, 

.110 .256 
1· 1 

Take-0llt Ab1.lity ( .427*J .456*1 .404* .371*1 .330* .368* 
1 

1 
.496*1 

, 
.410*j .407* .534* Draw Ab il it Y .490*i .376* 

Style 
1 

.370* .359*1 .325* .351*1 .272* .356* 

, Hitting the Broom .415* .396* .406* .382*1 .3~* .387* 
i 

Reading Iee .491* .527* .356* .427*; .;372* .502* .. 
Strategy 1 .521* .560* :406*1 .409*1 .371* .557* 

Ab:Uity to Withstand .189 .157 .106 .241 .147 .207 
Anxiety 

Age .064 -.066 .113 .101 .090 .066 

*p < .05 
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By examining Table 11, one carr observe that ·the~superior curlers 

.' 
self-concepts of their ability to draw, read ice and understand strategy 

, 
show the highest correlations with the curling ability scores (CSAT 

l 

scores and Sub-Test scores). Again, The Rtiise, Sub-Tesf; #4, correlated 
), . 
-, , 

the lowest with aIl the variables. A further Interpretation of these 
.~ 

~ tables i13 discussed in the next chapter. ~-

, -
).< 

4.7 One-l.ray Analysis of Variance to Determine if Differences on Curling 
1 

.. Ability Variables Exist Among Te3.m Positions .' 

One further question was asked: do skips, thirds, seconds and 

leads systematically differ from one another on any of the variables 

obtained in this study? An analysis of variance procedure was employed 

and significan~ F-ratios,(p < .05) were found on only seven vallables 
, 1 

1 

when the curle~s of different team positions were compared. A significant 

F-ratio was fourd on one of the curlih$ ability indices, the subjective 

ratings by Ju~e 'Ill. Table 12 presents these analyses. When significant 
1 

F-ratios were qbserved, the Student-Newman-Keuls procedure_was used to 
1 

determine whic~ differences between groups were significant (p < .05). 

The significant differences were found between the skips and every other 

position, and between thirds and every other position. Significant 
1 J 

~ , 1 
differences were not found bet~een seconds and leads. 

, 

J 



TABLE 12 

Results of the Onc-Way Ana~ysis of Variance Comparing Skips, 

Thirds, Seconds, and Leads on al1 Variables 

1 Variable 

S~ 1 . 
Rabipgs - Judge #1 

Rati~gs - Judge #2 

Rati~~s --Judge #3 

Judg~s' Average Rating 

Firs!t "CSAT Administration 

Second CSAT Administration ' 

Average CSA~ Score 

In-Turn Total - lst Administration 

Out-Turn Total - lat' Administration 

Sub-Test #1 - The Hit 

Sub-Test #2 - The Draw 

Sub=Test #3 ,- The Guard 

Sub-Test #4 - The Raise 

Sub-Test #3 - The Chap and Lie 

Age 

KCS Test Score 

Years Experience 

Frequency of Praçtise 

Sweeping Abi1ity 

_ Take-out Abili{y 

Draw AbilÙY 

Style -

Hitting the Broom 

Reading Ice 

i Strat~gy Understanding 

Abi11ty to Withstand Anxiety 

Self -Concept 

*p < .05 

o ... 

F-Ratio 

.637 

3.750* 

.626 

1.573 

2.055 

1.488 

.852 

1.079 

1.072 

1.459 

2.428 

2.046 

2.150 

.260 

.750 

1.536 

1.438 

3.794* 

.942 

2.701 

5.629* 

2.047 

1.792 

.638 

4.142*, 

3.367* 

3.399* 

4.581* 

, , 
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When the means of the four positions were calculated the resu1ts ~n Table 

13 ~ere obtained. 

TABLE 13 

Means on the CSAT and the KCS Test for the Four Team Positions 

• 

. 

/ 
4.8 

Positlon 
! ' 

Average CSAT Score Average KCS Score 1 
1 

• 
Skips 72 84 

, 

Thirds '\ 68 88 
, 

Seconds 6Q 82 

Leads . 61 81 

t 

Tables of Means
i 
an~ Standard Deviati.ons for Hales and ~emales 

) 

The main sample for this study consisted of 16 male and 16 female 

-
1 

1 

curlers. Neans were calculated for the males and females on aIl variables. 

A complete summary of the differrnces in these means for aIl variables 
1 

may be found in Appcndix E. 

Tables 14 and 15 display the means for the CSAT and the KCS Te~{;. 

It is interesting ta note that in all instances; the females scored 

signif icantly lower (p < ,.05) than the males". 

TABLE 14 

Table of Heans and Standard Deviations for the CSAT Scores 

Average CSAT Scores lst CSAT Administration 1 2nd CSAT Administration 

Hales Femalesl Total i Hales Females! Total MaleslFemaleslTotal, 
1 1 

67:63169.83 ! 74.941 

1 

- ï . ! 
X 76.50 54.31 i 47~73 5~.26 56.06 65.501 - ; -./, 

i 

i 19 . 8pl 31. 74 
1 

,13.88 i S.D. 14.15 25.33 26.99 
1 

2f1J.79 19.62 19.27' - 1 

-

'-
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TABLE 15 

Table of Means and Standard Deviàtions for the KCS Test Scores, 

-- , 

Total Scores Males -" Females . 
.' 

."'\ -X '83.03 85.88 80.19 

S.D. 6.80 5.48 6.95 

" 

'-' 

- " 

-' 
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CHAPTER V 

DISCUSSION 

5.1 Introduction 

The results of the present study support the stated purpose which 
_. ~ J 

was to develop an objective, valid and reliable means for assessing 

\ curling ability. For this sample of subjects' the Curling Shot-Making 

Ability Test (CSAT) and the paper-and-pencil t~st of thowledge of 

Curling Strategy (KCS) were valid measures (p < .05) of curling ability 

when compared to the judges' ratings. In a test-retest situation, the 

CSAT W,lS reliable (r = .78, p < .05) and the KCS Test was reliable 

(r = .62, p < .05) by t:he split-haH method of correlation. This ,', 

chapter presents a det.üled discussion of the above' results. In 
'1 . 

addition, discussions pertaining to the recommended improvements of the 

KCS Test and the CSAT, the relationships between the two tests, and the 

use of the tests in regression equations for predicting curling ability 

are included. The implications of the item analysis of the KCS Test 

insofar as differences in strategy preferences between superior and 

main sample curlers is discussed in sorne detail. A discussion of the 

relationships between the census and self reported data and the curling 

ability indices concludes this chapter~ 

5.2 The E~pert Judge's Ratings 

The objectivity of the three judges in this study ranged fram 

r = .75 ta r .85. In the pilot study, the objectivity ranged from 

r = .88 ta r = .97. There are several reasons for the higher correlations 

in the pilot study. In the latter study, there were five expert judges, 

each judge knew aIL of the eight subjects beforehand, and the subjects-
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1 
were systematieally chosen to provide a eontinuous seale of ability from 

low ta high. r"" In the present study, Judges 1 and 2 had the highest 

correlation of agreement (r = .85, p < .05). Judge 3 consistently rated 

aIl the subjeets lower on the seale (Sec Tables 1 and 2). Judges 1 and. 

2 are bath active competitive curlers while Judge 3 is not presently an 

active participant but a concerned spectatar. While it is difficult ta 

know for certain why Judge 3's ratings were lower, at least three 

explanations seem plausible: (1) 1> 
Judge 3 had more exp~.rience as an 

"observer" and therefore, was a more competent rater than the other 

two Judges. (2) Observers of sports ~ctivities who no longer actLvely 

participate may tend, in general, ta be more crltical than observers who 

are still involved as participants. (3) Judge 3 simply rated every 

subj eet lower on the scale than the pther two judges. Hith respect ta 

problems of systematie diffetences between raters, Kirk (1968) has a~gued 

that the mean of pooled rater scores is likely a better estimate of ability 

than individual rater scores. With that advice and the results in mind, 

it ,."as decided that the average of the judges' rat:ings should be viewed 

as the best indice of curling ability. 

One further aspect of the judges' contributions ta the present 

study needs ta be mentioned. Although the judges were asked specifically 

to rank the subjects after rating them, they chose nat ta. Instead, they 

devised their own system. After rating the curlers on the one ~o one 
, 

hundred point scale, they formed global subjective impressions of each 

curler with respect ta playing position (skip, third, second, or lead) 

at a particular level (national, provincial, club, club-social, or novice). 

1 

The judges then compared the description with their score ratings. They 

assumed that within each of the five levels of the one to one hundred 
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point scale, a lead would score in the botiom quartile, a second the next 

quartile, the third the next quartile, ànd the skip, the h~hest quartile. 

This method seeml'd beneficial in assisting the judges make what they 

believed to-'bp "good" subjective ratlngs. The researcher [l'lt that if 

this method proved easier for them, it should not be rhanged. 

5.3 The Re] iélbility an,p V.;tlid i ty of the Cur1jng Shot-Making Ab ility Test 

(CSAT) 

Ovcr the yeJrs the game Bf curling has occasionally been a target 

for cri tic ism by non-curlers. From those who are only f amiliar with the 

game throuch television one sometimes hoars comments such as "1 t' s more 

luck thém skill" or "1 think anyone con make that shot". In part, 

comments such dS these have sorne validity. Luck can Ilf'lp and curling 

is indeed il sport whl're anyone can make d glven shot sorne of the time. 

However, the rosu]ts ?[ the superior curlers on the CSAT in contrast to 

, 
the main sample curl~-s should moka us clearly a~are of how much skill is 

involved if one i8 to consistent11 make a given shot. The higher 

mean scores of this sample provides us wlth sorne idea of h6w weIl one 

must curl to be able to compete with reasonable success in a national 

competition (superior curlers X = 96.88; main samp le X = 67.63). The 

high validity of the CSAT as an indice of ~hot-mak$flg ability is 
-'~/ 

1 

underlined by the fact that a member of the 1972 National Seniors 

Championship Team and the skip of a Provincial Championship Team had 

the two highest scores on this test. Similarly, the other six superior 

curlers scored significantly higher (F = 6.80, p < .01) than the main 

sample curlers. The CSAT scores thus clearly discriminate between 

superior and regular level curlers. Howevcr, the non-random sampling 

i"" 
and the small sample size of the superior curler group lI1l1.Y' make the se 

results somewhat suspect. 

The CSAT 1s considered ~o1be a valid test of curling ability for 
'j)\ 
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this samp)e of subjects. The resu1ts obtained support that statement. 

When the subjects' scores from the first administration oC this test were 

rompared to the Judges' average rating, the correlation was r = .81 

(p < .05). However, two of the sub-tests had low concurrent validity 

coefficients - The Draw Test (r s .48) and The Raise Test (r = .43) 

(See Table 4). 

The CSAT is also a reliable test of shot-making ability. This 

statement is supported by the test-retest correlation of r = .78 (p < .05). 
l 

Weber and Lamb (1970) state 

that a reliability coefficient of r = .95 to .99 shows 
v~ry high reliability, rare1y found among present tests; 
r = .90 to .94 shows high reliabi1ity, equaled by a few 
of the best tests; r = .80 ta .89 shows fairly high 
reliability, fairly adequate for individual measurements; 
r = .70 to .79 is rather low, adequate for group measurement 
but not very satisfactory for individual measurement; 
and r < .70 Is low, entirely Inadequate for individual 
measurement, although useful for group averages and 
scl1oo1 surveys (p. 182). 

Two of the sub-tests had very low relial . '.ity coefficients - The Drew 

Test (r = .18) and Thé Rai se Test (r = .21) (See Table 3). 

These low validity and reliability coefficients for both these 

sub-tests may reflect severa1 influences. The most 1ike1y reasons that 

these correlations are iow involves a failure of the sub-tests to 

measure perfor~ance or inconsistent performance by the subjects on these 

two sub-tests. On this matter, Cronbach (1960) has stated that: 

There is a ru1e which states that .reliability limita 
yalidity. The correlation between the test and a dependent 
criterion can'never be higher than the square root of 
cqrre1ations between two forms of the test (p. 132). 

The ability ta make draw shots consistently depends ~pon de1icate weight 

adjustments. The low reliability corre1âtions may have q~en partly due 
'. 

to the "spring ice" conditions whfch are more prone to fluctuations in 

consistency than earlier-season iee. The Rai~e Test may have had a low 
, 

( 
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~ reliability coefficient due ta the Inherent difficulty of such a shot. 

Next to the "Frceze" the .Raise is cansldered ta be the most difficult 

shot in the 8ame. The resedrcher also suspects that the .>coring system 

may be too rigid for this particular test and should be re-cxamined. 

Unfortunately, the testing was done "on the iee" and therefore, performance 

could not be re-scored. The Chap and Lie sub-t est had the highest 

validity coefficient (r = .81, p < .05) and reliabillty coefficient 

(r = .84, p < .05). The l1igh correlations abserved may be partly due 

to the fact that it was the last of the f ive sub-tests. Several of the 

more experienced subjects commented that this sub-test was the easiest 

because they knew the ice weIl by thal time. The researcher notecl that 

although this seemed true for mast of the more experienced curlers, the 

novice curlers still maclé very few appropriate adj llstments. 

Three of the five sub-tests proved ta be important measures of rurling 

shot-making ability. The Draw sub-test and The Rn Ise sub-test had the 

lowest correlations with the total score of the first CSAT administration 

Cr = • S9 and r = .66, respectively) (See Table 6). 

. . 
Because The Draw and The Raise sub-tests showe1i/ the lowest validity 

and reliability coefficients and low correlations as measures of curling 

shot-making ability, it is felt that these sub-tests could be removed 

from the CSAT. Bath sub-tests in their present farm add little ta the 

CSAT and their elimination would conserve time and energy in the admini-

stration of the entire CSAT. 

5.4 General Discussion of the CSAT 

Two additional points about the CSAT arase from discussions with 

the subjects aiter the data was coll~cted. Most subjects indicated that 

although their own performance on the CSAT was frustrating, the test was 
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informative and fun ta take. Several curlers a1so expressed the belief 

that they wauld have scored higher on th(~ test if thcy had bccn provided 

fi:h the seaI" l~g system before making :~~5,h shot. For ('xampl~~several. 
D \ 

o~ "the super Lor curlers mentloned that ~ficy emphaqized cl ircction of the 

rock for The Raise sub-tcst, although aeLording ta the scoring system, 

weight was the more dominant factor. Future rcsearchers employing this 

test might eansider whcther or nat this bclief has mer~t. 

One further finding re8ardin~; the CSAT results was somewhat 

surprising. It Is a commanly hc1d belicf amongst curlers that the 

out-turn i8 a more diff Lcult shot to make than the in-turn. The 

results obtained far each turn did not significantly differ [See 

Appendix E(I)]. Thus, while curlers mi.ght believe that the out-turn 18 

more difficult, there ls reason ta believe that they are just as 

suceessful with that turn. ." 
" 

5.5 The Validity of the Knowledge of Curling Strat,egy Test (KCS) 
• 

"", As the name implies, the KCS Test was designed ta measure a 

• 

curler's understanding of what shots should be played in a number of 

different -situations. The, test appeared ta h~ve validity as a measure af 

curling abllity, this conclusion being warranted in view of the high 

correlation Cr = .86, p < .05) observed when scares in that test were 

compared ta the judges' average rating. Other studies (Broer and Miller, 
, 

1950; Fox, 1953; Miller, 1953) have used correlations in a similar way 

as indices of test validity. In addition, the concensus of the superior 

curlers 1 -opinions had been used to weight each test item on a five-point 

scale. It is interesting to note that the s~~eriar curler group was 

virtually in unanimaus agreement about the best (five points) and 

~ 
poorest (one point) answer's ta each of the 2g 1I!u1tiple-choice questions. 

( 
.' 

" 
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In their rating of middle value arHn.,ers, more disagreement was apparen~ .• 

In the two or so lnc;tanccs where group concensus did not provicle a 

clear rank order difference belween items, the present researcher had 

~o break the tie. 

The dccisive attitudes that these super 10r curlerc; d lsplayed about 

the selection of the best and poorest answers con[irmed several suspicions 

about their dpproach ta strategy. For instance, this group indicated a 

strong preference game over the draw game. In situat ions 

which required a , between a h18h r isk shot to win a garne versus 

an easy shQt to forcc Lhe steal of an extra end to win, this group 

chose to try the gh risk shat. It may.be presumed that superior curlers 
ê 

have more confiden in tlœir ability to make a posQible shot than in 

their ability to steal an end. Bavine identified this particular strategy 

preference, the present researcher approached the skip of a Quebec Brier 

team. His comments reedrding that f incl Lng inclicated that, in general, 

most saperior curlers will adopt that strategy unless the opposition i8 
\. 

particu~arly weak and the shot 18 particularly risky. In the latter 

instance, the tie and steal strategy ls preferable. 

5.6 A Discussion of the Item Analysis of the KCS Test 
7" - & 

The item ana1y:-:is procedure employed here was that suggested bY~'f 

'Marshall and Hales (1972), and consequently indices of difficulty and 

discrimination were computed for each of the 20 test items. Marshall 

and Hales (1972) have argued that an Indice of difficulty of approximately 

.50 1,s ideal with higher ratios being tao easy, while 10wer rat ios are 

tao difficu1t. Therefore, questions 2, 3, 4, 10, 13, 15 and 19 were 

65. 

"interpreted as being difficult; while questions 5, 6, 9, 16, 18 and 20 were 

interpretcd as being easy. These authors have a180 indicated that items 

which have indices of discrimination between V = 0 ta .19 are of little 



value; V = .20 to .40 are acceptable~ V - .40 + are very good for dis-

crlminating between h1gh and low scorers. Thercfore, questions 2, 3, 4, 

7, Il, 16 and 20 wcre interpreted as poor discriminators. Questions 1, 

8, 12 and 17 proved ta be the best questions according to Marshall ~nd 

Hales' criteria (See Table 7). 

66. 

With respect to identifying subtle differences in strategy preference 

between the superior curlers and the main sample curiers, the item analysis 

data prove~\to be most enlightening. It may be argued that those items 

which wer~ identified as being "difficult" according to Marshall and 

l~lesr (1972) criteria actually reprcsent situations where superior 
, 

t 

curlers and main sample curlers differ in ?pinions regarding which shot 

i~ the best croice. 

A carefu1 examination of the KCS item analysis indices (See Table 7) 

revealed three types of questions: 

(1) questions where the superior curlers and the majority of main 

sample curlers disagreed on the best choice of shot ta make. 

By Marshall and ~ales' (1972) criteria these questions were 

"difficult" • 

(2) questions where the super}or curlers and the majority of main 

sample curlers agreed on the best choice of shot ta mak~. By 
! 

Marshall and Hales' (1972) criteria these items were "easy". 

(3) questions where some curlers in the main sample agreed with the 

superior ~urlers on the best choice of shot ta make. The 

correlation obtained (r = .72, p < .05) between the KCS scores 

and CSAT scores suggests that these curlers were, in general, the 

better curlers of the main sample group. By Marshall and Hales' 

(1972) criteria these ques~ions were good discrim:nators. 

~he'first type of ~uestion is of most concern to the present 

discussion because of its value in distinguishing between the thought 

1 

preferences of "superior" and "regular" curlers. On the KCS test, 
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questions two, three and four fcül into thls category. The supcrior 

ctlrlers' rcsponses ta questions two and three indicated thdt thcy felt 

that the best cholce of shot W3S the double take-out. In conLrast, the 

maJority of th' main sample curlcrs sdid that thcy would play the draw 

freeze. In this case, a [rceze is the more dif[icult shot to succl'ssfully 

make than the double take-out for most curlers. Interestingly cnough, 

in question four, when the superior curlers chose ta draw, the main sample 

curlers chose the take-out! Once again the superior curlers had seen 

and chosen the -shot with the highest probability for success. 

The di[ferent opinions held by tl~se two groups leads ta several 

interesting speculat ions. l t seer's plausible that the superior curlers 

may have a better developed ability than regular curlcrs for pcrceiving 

relationships between angles of incidence and reflection ,md transfer 

of momentum aS part of their better skill. In this regafd, future 

studies in the area of knowledgc of curling stratcgy might consider 

the possibility of including sorne test of spatial reL.ltionship awareness 

as an independent var lable. Even a modified version of a simple test 

such as the formaI operations "pool baIl" test which has been employed 

by Inhelder and Piaget (L958) may be of value nere. Furthermore, it Is 

hypothesized that superior curlers are more concerned about thinking 

farther ahead about the consequences of a particular shot than regular 

curlers. One can wonder how well these groups might fare in a chess Ol-

checker match against each o~her. 

Questions which praved ta be easy for the majority of curlers in ~ 

the main ~ample group have only minimtun value in a discussion of thought 
. 

preference differences with regard ta shot-making selection. Their'main 

value in a test of this nature cornes through being morale boosters for 

even the most unknowledgeable curler. Questions 9, 16. 18 and 20 were 

\) 

\ 
1 

\ 



, 
in this category 'olith 80 p<!rcent or more of the sample choosing the best 

1 
anawer. 

The'·tllird type of question mentioned above enabled the present 

r~searcher ta examine the thought preferences of the ten curlers in the 

main sample who agreed most often with the guperior curlers versus the 

ten curlers who dif,ered most often with the opinions of the superlor 

curlers. This second group of curlers, in general, also tended to score 

Iowest on the CSAT Test (as suggested by the correlation between the CSAT 

and KCS Test r "" . 72 p < .001). Items which had. good discrimination 

-
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ability were examined ta identify differences in thought preference between 

thcse two groups. ". Questions ten and seventeen seem to have the highest 

discrimination ability for separating these t~o groups (D= .50 and .80 

respectively). In question ten, the superior curlers and hlgh-scoring 

subjects in the KCS chose ta play a double take-out ta prevent the poss-
, 

ibility of the opposition scoring five points. In contrast, the low-

scoring subjects in the KCS indicated that they would risk lo~ing five 

points by trying a draw ~hot. Question seventeen was desi~ed ta sample 

opinions about which strategy would be the best to employ for playing the 

Iast end when down by one ,point with Iast rock. Ninety percent of the 

h{gh-scoring KCS group and the superior curlers c~ose the corner guard 

and draw alternatives. Only ten percent of the low-scoring KCS group 
, t ' 

made that selection. Two reaSons may explain the large difference of 
l ' 

opinion between these grdups on this question: (1) the lower groop may 

not have unders tood the ~erminology us'ed in this question. (2), t?e , , 

high-scoring KCS group a~d the superior curler group were more familiar 

1 
with the recent success that the corner guard game has'enjoyed sinee it 

o • 

became popu1ar in thè lare 1960's and earlY-,1970's. 

In addition to thé tomparisons ,described above, il was asked whether 
• 1 1 __ 

Il 

l 
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. 
or not males and females in this sample dlffered in their shot selection 

preferences. The male curlers earned significantly higher scores on the 

KCS th an did the fcmales (Males j = 85.9, females X = 80.19; t = 2.57 

p < .05). TIuee explanations for th~ observcd differences seemed 

plausible: ' 

(1) male curlers really do know more about curling strategy than 

female curlers., 

(2) the KCS Test is biased against females since the values of the 

various answers were deterrnined by, male superior curlers. 

(3) males and females "thlnk differently" about shot selection. 

AlI three of these explanations have merit. Perhaps further çross-

validation studies of a more extensive nature employlng a larger sample 

along with the opinions of female supcrior curle.rs would clarify this 

matter. In th~ meanwhi1e, on1y the differ~nces observed between males 

and females in the present study can be repGrted and speculated upon. ' 

Only question seventeen clearly underlined a difference in thought pre-

ference bet,.,een males and females. On that question, 75 percent of the -. 
males favored the corner guard game. The female curlers were somewhat 

69 • 

divided about which shot wou1d be best. The alternative which they chose 

most often (37 percent) involved placing aIl rocks in frone of the T-line. 
,tJ 

The males' ~oice indicated that the y would play to win, whereas the 

• -v 
femal~s femed 

the extra end. 

ta be more content ta tie the game and steal the win on 
~ 

On other questions, thought preferences were not so tlear. 

Males and females in general showed similar selection patterns' for each 

alternative with the males occasionally choosing the best ltem more-often 

than the females. 

'" The multiple-choice KCS Test i5 a "recognition" test; , In tests of 

this nature, a number of subjeéts who might not normally be able to 
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generate a correct answer were capable of re~ognizing the best answer. 

Future' rescarch into thought preference differences bet\veen superior 

and regul'ar curlers, or male and fcmale curlers, migh't profitably study 
o 

, responses obtained from an open-eod written test using KCS items. It 1.s 

- " , 
anticipated that a study of that nature mig,ht alc;o m.:lke possible a clearer 

l , , 

identification of what factors are given the most attention by, superior 

. curlers in shot selection. WhiH .. ' i t is kno~ that these curlers cons ider 

6 . probability and possible consequences associated with a particular shot, 

very lit\tl~ is known about the structure of th,e though} processes w~ich . 
J 

are employed in the selection of the shot. It might be possible to gain . , 

a oet ter unders_tanding of such thought processes by presenting various 

r 
KCS situations to supetior cfrlers and aski~g them to discuss aloud 

J 
what factors they are considering i"ll the shot "s,election. 

l' 

In effect,' the 'present study has identified >the fact that s'ferior 
, 

curlers do indeed choose di(ferent shots in certain instances. It now 

rematns ro be seen what 'factors they rely upon to make these different 

d~cisions. 

5" 7 General Recommendations for Improvements of tbc KCS Test 

Improvement of the KCS Test could be made in at least two different 

ways int.ludi,ng lengthening of the test ·ta include more items about more 

~urling situati6ns and rewriting those questions with pôor discrimination. 

In parti~ular, qu~stions ~,~3, 4, 7, Il; 16, and 20 need to be improved 

'. , . 
upon. Too many of these questions are quite ea?y and therefore result in 

, 
po or discri~ination. Perhaps a sampling of more curling experts would 

give better choiees of answex:,s and tperefore improve these questions. 

The faèt that fuany of t~e items aeed improvement waR not surprising. Such 
'" ,., 

re~ults werB antieipated in view of the fact that m0~t textbooks in 

<, , 
• 
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NÏuc,ltionJl tl'hting ,1Ilt! me,l'-i\lrt'lT1ent ('mph.1Sizc' ]\(lW difflclllt i t i5 ta 

devl~lop "good" multiple-choiee items, 

A longer ~f'c;t \Vhich identified <.,pecifit .Jreas (lf we,J!<n(>ss in 

ln dl'C; igning the KCS Tf'st, tlll' present 
, 1 

'l 

rescarc!Jpr attempted tn include a ,v,lripts of "IlOt ..,itudtionc; rcpresent-

ing various strategicdl prohlems", l'lort' questions rppresentlng cach type 

of strategical problem should he developed. Such il test would provide a 

curley wi th cl C learer proU le 'of weakncssés apd st rengths in his' knawledge 

of cui1 ing strategy. Furthcrmore, lengt"hening the test would like Iy 

increase the yeliability (r = .62, p < '.05). 

5.8 The-B~>_l.1tionshir Bet\.Jcen the CSAT and the KCS Tes~ 

The present, rE'sedrcl1l'r consi dcred the rclationship between theoretical 

ability and performance ability. In other arpclS ltw relationship betwëen 

kno.w1edge and 'action has hcen found to he low or even non-apparent 

(Mahabir. 1972). Howevct, one might hypothesize that a good dcal of under-

stahding is cl,prerequisite to'consisté'nt silot-making LlbUity, in view of 

all tI\(' f:lctors lh:1t need to be doliberated liron prior ta eal'h shot. In , 

the presC'nt study, the KCS Test p,ave t>ome indicati60 of a"curler's know-

ledge of what shot sholild be played. 111e CSAT prnvided curlers with an 

opportunity lü show how weil tl!e,y coulet make shots. On the surfdce 6hot~ 

making and knowll'clge of sttategy Jappear tn hf' two different abUities. 

Howevcr, two expl:1Oations for the significant ('orrf'latiQn (~== .72, p < .. 05) 

be tween the KCS Tes t score and the ave rclge CSAT score se(>ln P lausihle. 

Firstly, one might hypothesize that the better shot-Inakers on the CSAT 

a1so do more thinking ahout their shot-making and v~nious other aspects 

of the \game ,includi ng strategy. Thus, thcy becoml> bet ter shot-makers and 

strategists at the same time. Secondly, Cratty (1971) has reported that 
, '.IJ 
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" 

'. 

/ 



, . 72. 

·some evidcnce from European rescarch sur,gests that better stJ;.1tegists 

are .1180 better playm,lkers "on the field". While the findings in this 
1 

subject are non-dc[inltive, Cr,ltty has implled that sorne ~~of.nltivc f<:lctor 

(possibly, a gpner:ü intelligence f,lctor, g) may unduly affect ability 

ta think ,1bout str,llegy and ability ta perfürm in sports activities. 

One might a1so ar~ue that the hir,h eorreLltion (r -= .86, p < .05) between 

the KCS Test score and the judges' aveLlge r<lting i8 'displaying the same 

relat 10nsh ip betwcen knowle,dge and l'let ion as th,l t cl iscussed above. 

5.9 The Use of Hep:re';'~ion E1l1,ltions Tnvolvirr8 Indices of __ ('url1ng 

AbilUy ta Prediet (url iJl~ t\bility 

The present researcher haped thal this study would provide a 

~ethod for objeetively evaluatLng curling abi1ity and therefore rep1ac: 

, or supplement the subj ec t ive irnpresc; ionist ic lt infs by judges. 

Replacing the judge's ratings might serve ta Jlleviate the disappointment 

t:.. . 
of many cur1ers in thelX club Lltine; systems. ln tht.., r€!gard, the main 

sdmple curlers Ln this study were polleù as to their opinionS of their 

y 
club rating system. Fifty percent of the subjecsJ dld nùt knov anything 

about thelr club' s rat Lng system. 16 suhj ccl s who \Vere f amlliar 

with the lr c lyb' s system, 56 pere lt were very unhappy wi th the meth~. 

Weber ~d Lamb (1970) t a multiple correlation coeffiçient 

of R. < .40 bf'twc~ the dcpcndent variables and 

the lndependent variables take togethcr; lAhile R = .40 ta .69 incl ieates 
• 1 

" a moderate r.,elationship, R = .69 ta .89 shows a high relationsh1p and 

R = .90 + shows a very strong relationshLp. By those sritetia the 

mult iple R obt;1 ined when the CSAT ~lVerage scores and the Kti!S Test scores 

were used as independent variables for predicting the judg-es' average 

\ 

rating was high [(R = 86.15) See Table 8]. These two variables may be 



used ta account for 74 1 percent of the V,lr bnce in the dependent vdriable, 

judges' averagc,Lltlnr,. The regression equi1tion for predicting Judges' . 

clverage rat ing 1I31ng CSAT scores and KCS scores is as [ollows: . 

Judges' Average R,lting = .235 (Aver,lge CSAT Score) + 

1.460 (KCS Test Score) - 85.42 
!Iv 

(F = 41. 75, P < • 05) 

The inclusion o[ census and self-reported data as ~dependent variables 

in the lincar regression ana1ysis had little effect in reducing error 

in prediction. This conclusion is drawn from an examination of the 

"change in R2" column in Table 8. Since the regression equations with 
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these variables as predictors are awhTard to employ and add Little predictive 
... 

power they have not been presented. 

By the criteria presented by Weber and Lamb (1970) the multiple R 

obtained when the KCS Test score and. the scores of each CSAT sub-test 

were used as independent v:lriables for predicting the judges' average 

rating was high [(R =0 .96) S'ee Table 9J. AlI six var lables may be used 

to account for 93 percent of the variance l the dependent variable, 

judgc'3' average rating. The regression equ,.tion for predicting judges' 
.' 

average rating using the KCS Test score and the CSAT ~ub-test §cor~s 18 

as f01lows: 

Judges' Average Rat lng == .290 (KCS Test Sc.ore) + .556 (Dra,., Score) 

+ .685 (Raise Score) + .$~5 (Cuard Score) 

+ 1.294 {Chap apd Lie Score) + .878 (Hit Score) - 14.443 

(F = 52.06, P < .05) .. 
Until a larger number of subjects is sampled and norms developed, 

either of the two regression equations might be used in place of the 

, ,'! .. 

judges' ratings to rate curling ~bility. ~lil~ it ls realized that very 

1 

few clubSi which use sorne form of a judges' ratin~ system will be willing 
, . 

to aban ... 90n it in [avor of obj ec tive tests. ft ia hQped that the tests 
/ 

" 
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provided here1n might be useful in supplcmenling tlw quest iOllable 
1 

1 

& Si!iiiiii 

ratings done in most cluJJs. In this reghrd, one can see whcre T scores 1 
which refl ect judp,cs' riltin:~s, KCS Test Iscorcs, and CSAT scores could 

be \ost hclpfu l j n ass"ss lne <,url i ne ab il it y. 

1 

5.10 CenslI" ,;nd Sc li.-=-rq~:..t:..~~-:t_ncl TflL'ir R"l at L()nslnr~t~l Cu!_~i lQ 

Ability 1 

1 
The intercorre1atiolls ohtLlincd by comp,nlnr, the census duel ~lf-

report dDta rlnd the various indices nC curlinp, ahilily \lllvciled some • 
intcresling findings (,See Tab]{,"lO). Years of curlin~ cxpcricncp did 

not sip,nificant1y correlilte with thc dvera~e ~cores on ·the skill tpsts • . 
This rcsult supports the contention ~ade earlier thdt years of oxpcriencc 

do not always make .1 good curler. The number of limes per week that 

subj ec t s curled ShO\ll'cl ,1 signH ic;mt rclat lonship \.,ith al] the var lab les . 

. 'YWhen the mcanr-. wcre calcul.1tcd, curlers playing four t imes per \o,1cek 
1"." ~ • 

seoree? an averc'8e of 69.7 on the CS~'!,ll1d 84.7 on the KCS. Those subJccts 

pfaying three t bues per weck scorcd ,1[1 avpragc of 65.3 on the CSAT ilnd 

83.2 on ,the KCS. TIH'se rc:-,ul ts stlg[';cst that the PlotlO "pr'h' t i6C plakes 

perfect" may he applipd tn C\l1' 1111\.'; , n1t ll\lu['h pral tise sessrons arc not 

) 
popuLlr amOI1r, curlL'rs. These resulU; could indicnte a nepd for regular 

plannèd pracl1.ses in curling, just as is Jonp in alm()~;t any othcr sport. 
1 

Team positLon sl!tlwed él significant relationsldp with tl.,w ~~-l'cJ'ncept .:' 

factor and the nbi1ity ta do 'a11 "'10- tests bll! l'he R;lls~ whL'rc tf'am 

position Ahowpd an nbRE'OI'f> of Any significanl correlc1.ti-on (r = -.02)., 
, If 

Team positiun 'did not 8hO\o,1 a signHicant relationship .with the nvcrage 

r 

CSAT total sco~e or the KCS Test score. 

Self-confJdence appcar8 to be an important consid~ration Jn curling 

ability. This statement i8 8upportf'd by the "significant correlations 

between the self-cor'icf'pt faclor and th& KCS T'est score (r = .72, p < .05), 
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the average CSAT score (r = .65, P' <- .05), ,md the judges' ,lVcrage rat ing 

(r = .82, p < .05). One of the mnst lntcl:cstinp, fil1dings reported in the 

present study is that the skips in the m,lÎn sample r<1ted thc1llselves 

slgnificantly higher on V<1riOliS curling skills thdn curlers in other 

team p'ositions (Sec Table 10). Howevt'r, the performance of skips on the 

CSAT and the KCS Test ,vas not signifL:,mtly higher than ~tl1C performance 

of the other curlers. The observed results suggest that sorne skips become 

skips n;9re because of conf idence than because of a grea-ter curling . , 
ability or that their self-conf idence becomes inflated when they become 

skips. 

The comparislJn of the means hctween males and fel'1ales showed signifi-

cant differences, wlth the males being consistently superior, on almost 

aIl the variables of curling a~ility (See Appendix E). The observed 

diff(!rences in shot-makine abil ity between males and fe.males was not 

surprising. In most sports men display more developed competence than 

women. Furthermore, the devclopment of warnen's curling in Canada was 
~. 

somewhat irnpeded by resistance offered from curlers who advocated the 

belièf.that women did not belong in curling clubs. 
-

(For instance" it 

has only been in the last decade that The Thistle Curling Club in 

Hontreal has accepted membership applications from females). The recent 

• 
increased interest and participation of female curlers in competitive 

rather than soc ial curling may eventually reduce the present differences 

in curling ability between the sexes. 

, . 
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CHArTER VI 

SUMMARY, CONCLUSTONS, AND RECOHNENDATIONS 

6.1 Summary 

TIle reason for the present study was dcrlved from~;lhe c;l:ltcd need 

for an objective, vaUd, and rclLable mei1ns for assesslng curl ing ability. 

A review of the rf'latcd ] i.terature indicdted a lack of any sllch 'mpasure-

ment for curling, but did reveal methods ror the development and exam-

ination of ski11 and knowledge tests in other sporls aClivf.ties. There-

fore, the development of a performdnce test of Cud ing-Shot Making 

. 
Ability (CSAT) and a Knowlcdge of Curling Strategy (KCS) Test was under-

t<1ken. TIle Curling Shot-Making Ability Test ('CSAT)- consisted of five 

diffcrent sub-tests of shot-making ability. The -KCS Test ewnsisted of 

20 mu1tiple-choice queslions. 

Sixteen male and sixteen fcma1e curlers, ages 16 ta 46, were tested 

on two different days on the CSAT and wrote thf' KCS Test once. The 

cri terion of curling abili ty used was the average of the three expert 

judges' ratings of curling ability displayed by each curLer during a 

four-end game. In addition to this group, eight supe::,rior curlers, ages 

27 ta 60, were teslwd on the .CSAT t and were asked ta rate each of the 

five answers ta each of the 20 KCS test questions on a one ta five point 

scale. 

TIle test-retest reliability coefficient for the CSAT was r = .78 
1 

(p < •• 05). Va1idity for the KCS Test was establishcd through its method 
'" 

of construction, as weIl as by"iorrelating the 'total KCS Test score with 

the criteriort (r = .86, p < .OS~. 'lm it!em a~alysis was computed for the 
\ 

KCS Test. The indices of discrimination and difficulty for each of tne 

20 questions revealed interesting differcnces in 5trate~y preferences 

_. 
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bctwccn superior and main sample curlcrs. 

A multiplc R of .86 was obtaincd betwecn ~he criterion and the total 
~] 

KCS Tes t score and average CSAT scorc. A mu1 t ip 1 c R of v. 96 was obta~ned 

between the critcrlon and the total KCS Test cicore and the scores of each 

sub-test of the CSAT, addcd scprtrately. The scorr [orms for the regress-

ion equations are as follows: 

(1) Judges' Average Rating .235 (Ave ragc CSAT Total Score) 

+ 1.460 (KCS Test Score) - 85.42 

(F= 41.75, P < .05) 

(2), Judges' Average Rating .290 (KCS Test Score) + 

.556 (Draw Score) + .685 (Raise Score) + 

.635 (Guard Score) + 1.294 (Chap and Lie Score) 

+ .878 (Hit Score) - 14.443 

(F = 52.06, p < .05) 

Inter-correlations w~re computed between census data variables (age, 

sex, years of experie~c~ frequency of practise, and team position), the 

subject' 8 se1f-ratings m eig4t curling skills dnd the curling ability 
i 

indices (KCS Test Scores, CSAT Scores, and judges' ratings). These 

inter-correlations showed interest ng re1ationshLps that contradict 

severa1 of the traditional be1ie~s nd pràctices in curling. , 

6.2 Conclusions r 

With reference to the ~ated main purpose of 'the present study and 

within the confines of its limitations, the fol1owing genera1 conclusiorts 4 
\ 

seem jus tified : 

(1) 

(2- ) 

The Curling Shot-Making Ability 'T'est as a \"~1e is a valid and 

re1iab1e test of shot-making qbi1ity. 

Three of the five sub-tests of the Curling ~hot-Making Ability 

Test are reliable: Sub-Test #1, The Hit; Sub-Test #3, The Guard; 

and Sub-Test #5, The Chap .and Lie. ( 

J ' 
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(3) Each of the five sub-tests of the Ctlr] jng Shot-:!aking Ab il ity Test 

appear ta be a valld test of ('ur] illg abiU ty as rc1ted by expert 

(4 ) 

(5) 

judges. 

Each of the [Ive sub-tests uf the' Curl ing Sh'll-:l<1king AbU ity 

test j g dn il'1portdnt meac;ure of curl.lnp, shot-mJkinf-', ,lhillty as 

measul'cô by th0 Curling Shot-~!akillg AbLlity T~'st. 

The Knowledp,e of Curling Stratc'f,y Tcst ls a rcliablv test which , 

appears ta be highly rcLlled to curl ing ah Il i ty as L.lt cd by the 

expert judf,es and as meac;ured by perfprmancc on the Curlin~~ S11llt-

MakJng Ability Test. 

(6) The KnO\vleclp,e of Curl in;:" Strntq',y 'le',t has cl1db]C'c! the present 

resenrch,~r to ldentify difference c, in thought prefel"eIlCG bct\vcen 

supcrlor curlers and main sample curlcrs . .... 
(7) '1'\"0 multiple rcgression equations hdVC beon devC'loped that nlay 

be used tü prl'dict curl ing ahi l ity, and \Vhich mi?,ht be used to 

replace or sllpplL'P1cnt the jurlges' <lvera~e rnt ing of ('ur] lng 

ability, from tlw Kno\'l ('dge of Curl in)~ Stratcgy Test scores and 

the scores of the CurlJng Sllût-·;laklnr, Ablllty 'j't'st. 

The abüvc conclusions 'are spt,;cifirally rOllcerncù \oJlth the m,un 

purpose of this study. In addillon to thcc;e gl~nl)ral find.lngs, a numbL'r 
< 

of otl1Cr findinp,s and theü impl icatlons for fl~'thcr rcseclrch have been 

included in Chaptér 5. 

6.3 Recommendatlons 

The e'stabllshment of tl~e CurlinG Shüt-?1aking AbE ity Test (CSAT) and 

the Knowledge of eur1 ing Strategy (KCS) Test Is the firat reported attempt 

( 
nbihty. In tIlis to develop an objcc~lve methcp of assessing curling 

respect, the present' researcher wO\Jld recommend the following chartges 
1 

if furt'her reAearch 18 to be done in this a:rea: 

(1) The CSAT or at least three of its five sub-tests and the KCS Test 

should be administered to a larger random sample of curlers WllO 

more adequately represent reglonal and national abillties. It ~s 

recommended that The Draw and The Raise sub-tests could be elim-

Ir 

", 
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inated from the CSAT. 

(2) The scori ng sys tem for Sub-Test 114, The Raise should be re-

examined. For instance,.serious co~sideration should be given 

ta awarding more than one point for rocks raised 'behind the 

T-line. 

79. 

(3) The opinions of a greater number of superior curlers should be 

.elicited with respect ta the answers for t~€ Knmvledge of Curling 

Strategy Test questions. In particular, ~he addition of the 

strategy preferences of superior female curlers is of most irnport-

ance. 
'\ 

(4) The number of questions on the Knowledge of Curling Strategy Test 
, , 

'should be increased wi th a vi ew ta improving the spli t-half 

reliability, the discrimination power of various items, and the 

test's ability to identify areas of weakness and strength in 

understànding of strategy. 

One final point'reeds ta be made. The present study represents an 

1 

initial attempt to bring the game of curling closer, to a more rq-fional 

or sc:i.entific understandin~ of \vhat skills are required for successful 

curling. It is hoped tha~ the tests provided her~in will enable lovers 

of the game ta review and a§sess their acquired skills and therefore -
., ~ ..... , f' 

,< 
" 

gain even more expertise ,in shot-making and strategy. Certainly, based 

On this study, the present' researcher will play the hit rather than the 

draw, if the choice ls available. 

, 1- I~ 
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. Back Line: 

Centre Line: 

Chap and Lie: 

<ttampit: 

Crosswise Piping: 

Drqw Weightl 
Draw Shot: 

End: 

Guard: 

Hac;:k: ' 

Heavy Iee: 

Hog Line: 

Hog a Stone: 

House/Head: 

ln-Turn: 

. ~ Keen Iee: 

Laat Rock~ 

Lead: 

The horizontal line r"nning be~ind and ;ust 
touching the outside of each ou er circle. 
Any end where four or more stan sare ,counting. 

The vertical' Une running from h ck fo haek 
and dividing the ~heet in equal 1 alves. 

When a stone pl~yed strikes ~ co)ner of a 
stone and rolls ta another posit on on the 
rings. 

\ 

by 40 inches, from which the roc is del~vered. 

87. 

Scottish form of haek. A metal tad 12 inches 

Refrigeration pipes below the ic surface running 
at right angles to the path of'the stone. 

A stone delivered with sufficient momentum to 
come to rest within the 12 foot circle. 

The delivery of two stones by eaeh mernber of 
bath teams completes an end. 

Any stone in front of another and protecting it 
from removal 6y an opposing stone. 

The toe-hold Dr foot support used by thè player 
in delivering his stone at each enù of the iee. 

Iee that due to water, frost'or too mueh pebble 
requires a stone to be thrown with extra weight 
to reaeh the rings. 

Line 105 feet from haek and past whieh a stone 
must come ta rest in arder ta remain in play. 

A stone is eonsidl!red "out of play" when it 
does not flear the hog line. 

The rings or circles toward whieh the stones 
are played. 

A moving stone whose handle, is turning in a 
clockwise emanner. ., 

\ 

Iee that requ!res a stone ta be thrown with 
less than normal weight ta reach the houQe. 

The final stone played during ~ny one end. 

The player ~ho delivers the first rWo stones 
for a team. 

~ 

.' 



Lengthwise 
Piping: 

Out-Turn : 

Pull: 

Raise: 

Rock: 

Secon"d: 

Sheet: 

Skip: 

Slide: 

Strategy : 

Take-Out/ 
Hit: 

Tee Line: 

Thitcl/ 
Vice-Skip: 

Weight: 

, 

88. 

Refrigeration'pipes beiow the iee ~urface running 
in the direction of the path or the stone. 

A moving stone whose handle 18 ·turning counter 
clockwise. 

ple amount of distance a stone will eurl during 
its journey down the iee.Q'! 

" 

When one stQne Strikes anot~r and moves it further 
along the ice 1~ the same direetio~ 

Stone used by players. 

The player who deli vers t',n second pair of stones 
for his team. 

The ice are a on which agame is rreing played. 

The eaptain of the team,who directs the play of the 
other three members and o/ho usually (but not always) 
plays the last two stones for his rink. 

Motion of a 'p layer in the act of' releasing a rock 
dur!ng delivery. 

Plan of play conceived in the min~ of the skip. 

A teTro meaning ta hit a stone and remove it 
from play. 

The horizontal line bisecting the rings. 

'The third player On a team who cleU vers the thitd ./~ 
pair~of stones on each end. 

The amount of momentum given to a delivered stone. 

0, 

: ,'" 
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THE CURLING SHOT-MAKING ABILITY TEST (CSAT) 
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,: 

fi , 

(1 

LEGEND 

Broom Placement ,(assuming right~~nded delivery) 
'( . 

In-turn - .. 

Out-turn ~ 

'Direction of Play 

Scoring System 

5 points -

4 points -

v 
t l' 

1 

~ 0 0 ~ 1 (') 000 

3 points m III [ III 
2 points - tk2 J 

1- poin~ W"~' 

placed stone - Q 

action of stone for 1 point -

, 

• 

(' 
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SI11JATION mm - RIT S?..!..DE~ J,J':L...A.S H":)I':;A,TE AP..z;. Hl1E-_-:: !II~,:,nrG STO~E H'OULD 
S71.~! • LC~:'ED SI:~G:"::S Il,~:JI:;_J~::''' ~J1:E~~ PL\CEij ~To~rE 

5 points 

4 po~nts 

3 points 

2 points 

TT'~D BE ;.F':'EF_ THE 'HIT. 

- H:t't the p1aced stone out I3f· the bouse "71th the hitting stone 
stayin~ in ~lay in the 4 foot circ1e (o~ or touching the outer 
liotts of the 4 foot circle included) • 

- Hit tpe p1a~ed' stone out o~ the'~ouse with the hitt\ng stone 
ro11ing to 'the e foot or 12 foot cire1e (on or touching the 
outer 1r~its of the 12 foot eire1e inc1uded). 
Hit the p1aced stone out of the house Tf1ith the hitting stone 
ro11ing conp1etely out of the house too. 

- Hit the p1aced stone but not out of the house with the h1tting 
stone staying in the house (touehing any part of the house and 
c10ser to the button than the p1aced stone) - not shown in the 
diagram. 

1 point - H1t the p1aced stone but not out of the house witb the hitttn3 
stone staying in the house (touching any part of the house) -
not shown in the diagram • 

• 

{-'il 

, 
.J 

# 

• 
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S:::':'";~_':'I~IT n~ - ~::'.tl.TTIITr; SHADE) AlttAs llDICATE T'JTAL ~,.EA ':'HE RaCK COULD LAY. A RaCK TOUCHnlG ANY PA..':\.T OF THE 
SP,-~EZ A2.R4. w::rI..:) BE GI7Ell TEE POINTS OF THE BIGHER SHADED AREA. 

C. 0 

t5( 
~I 

5 ~oints - ?lace the stone in the 4' ci~cle or touching any part of the outer line of the 4' circle. 
4 ~o~nts - Place the stone in the 8' circle or touchin~ any ?art of the outer 1ine of tbe 8' circ1e. 
3 ?o~nts - Place t~e stone in the 12' circ1e or touchfn~ any part of ~he outer line of the 12' circle. 
2 ~oin:s -'P:ace t~e stor.e bet11een the cack of the house and the hack (within the l~its of the ~2' circle. 

':'~e sto~e ~ust not ,be touchin~ any part of the ~ouse. 
22 ?:ace the stc~e 2' OT 1ess than 2' short of the house (~~thin the Ifnits of the 4' 
c~=cle). ':'èe stone nust not touch any part of the house. 

1 point - ?lace the stone o?er the hog line within the l~~1ts of the 4' circle and rno~e than ' 
2' short qf the house. 

IIi 
\ 1 l 

l _1 , 
l . 1 

1 1 1 

1 1 1 

< 

'" 

• .. e 

) 
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SI:-JAL!~,,1 TE?..E::: - -:;'JA?~U1G Si:A:iE:l AP:iAS DTDlCATE WHE?3 :-iill PLAYE!) ST~lm WOUL:) LAY. 

5 ?o::'n~s 

4 points 
3 ,?o:'..nts 

2 ?oir.ts 

l pO!:lt 

e 

- P1aye; stO:le to be 1ess ~~~ 3' shot~-of the 12' circ1e and not touching an~ part of the 12' circle. 
(Stone !:1ust ce "Y7ithb :i.2-' 0: the centre line). -

- .P1ayed st"one to be on or touching the 12' circle within 12:1 of the centre 1ine. 
- Playe~ stone to te over the hOEr 11ne~n':' r::ore than 3' short of the 12' circ1e within 12" of the 

cent::-e 1i.~e. 
- P1eyeë sta~e ta be on or~touchiU3 the 8' or ~' circ1e within 12" of the centre line in front of the 

.. 
;. 

~T!I-1=-ne (an2- not touching the p1aceG stone). \ 
P1aye:' stO:le. to be anyt'J7here i~~ront of the house but !!lare than 12" Qff the centre line. 
OR Playe~ stone to be anT~here in the house not s?ecif1ed above. 
a: Played stone pits the p1aced stone (~oth stones ~ust renain in PtaY in the hou~e). 

~ ---. 

...,. 
" ... 

• 

e 
~ 

-J 

1 
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HA Cl( -- ,. 

SITJAT!ON FOUR - RAISING SHADED AREAS INDICATE WHEP.E THE PLACED STONE WOULD 
LAY AFTER. BEING nIT. 

5 l'oints 

4 points 

3 points 

2 points 

1 point 

- Promote placed tone ta· the 4' circle (on or touching the 4' circ1e 
or the Outer ine of the 4' circ1e). 

- Pronote pla cl stone to the 8' circle (in front of the "T"-line) 
on or tau ing the outet!litte of the 8' circ1e or touching the 
"T"-1ine. 

- Promote p1aceè stone ta the 12' circ1e (In front of the "T"-1ine) 
on or touching outer 1ine of the 12' circle or touching the "T"-line. 

- Promote placed stone short of the house (not touching any part of 
the house). 

- Promote placed stone c1ear1y behind the "T"-1ine in the 8' or 12' 
circle (or touching the outer 1ine of the 12' circ1e) • 

.-
( 
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SIT"JA'.:.'IOH FIVE - CHAP .MW LIE SHADED .A2..EAS INl:>ICATE A:u:AS WHERE IHE F1TTING 
STONE W:'ULD LAY - :nAGRAH FOR OUT-rJ71~ ONLY. 

5 points 

4 points 

3 ?oints 

- Strike the stone on the 4' circle and stay in playon or 
to~ching the 4' circle or 8' circle'(or the outer 11ne of the 
8' circle). 

- Strike ~he stone ,on the 4' circle and stay in ?lay on or touching 
the 12' eircle or its outer line. 
OR St,!ke the stone on the 12' cirele and stay in pl~y in the 
house. , 

- Strike the stone on the 4' ~ircle and roll completely out of the 
house. ~ 

2 points - Strike the stone on the 12' circle and roll completely out of the 
house. 

1 point - Hit the guard. 

Q' 

,. ... 
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THEORY TEST 

INSTRUCTIONS: There are twenty ques tions below describing si tuations 
'that. occur durlng curling games. Each question is followed by five 
answers. Each an8wer is possible. Choose the best answer by circling 
the proper letter. Please do each q~estion. Do not leave any blanks. 

Assume you are a skip curling at the National level. You have good 
sweeping, good draw wefght, and good take-out. All players are making 
thei r shots. 

IN ALL CASES YüU ARE THROWING THE DARI< ROCKS 
J 

/ 
o 
~ 

. 

r---~---------------

1. Yo~ are playing the tenth end of 
a ten-end game. You are throwing 
the last rock of the game. You 
are up by DoJO pain ts. You would: 

a) draw to the back rock. 
b) play thé double. 
c) draw to the side rock. 
d) bit the side rock. 
e) draw to the button. 

<, 

2. The score i8 tied playing the fourth 

• o 
end of a ten-end game. ~our opposi­
tion is lying three with last rock 

.. advantage. You are throwing your 
last rock. You would: 

a) draw'to the side rock nearest 
the 'but ton..· 

b) attempt the double of the front 
~ide rock to the shot rock. 

c~p~ay a hit on the side rock at 

h~ 
'$1. 

t r-o t. ; 
d) fre 0 shot rock. 
e) draw ta the 4 foot in front of 

the slrot roc\<,. 

" 
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3. You are two down playing the last 

\ 

end of a ten-end game. This is your 
last rock (the last of the .. game~. You 

, have shot rock. What would you do: 

a) draw ta the 4 foot for two. 
b) guard the shot rock. .. 
c)~wick out the black*stone. 
d)~reeze to the black*rock. 
e) attempt the double of the black* 

and shot rock. 

~ - refers to ~our opponent's stone 

. .,. '-. _4. You are 
ten-end 
point. 
This i6 

playing the fourth end of a 
game. You are ahead by one 
Yo~~o not have last rock. 
your last 6hot. You would: 

. .' 
l 

.! 0 
/lY-----~ 

( 

. 

\ 

-' ~ - - - - - - - - - - -"-- - - - -

o 

l 

a) guard the port at the front of 
the house. 

b) draw for second shot. 
c) guard the raise of No. 3 rock. 
d): hit rock No. 2 and stay' fo~ 

second shot. 
e) draw to No. 2 rock. 

5. The score is tied. You are playing 
the tenth end of a ten-end game. You 
have la8t rock. Your third i8 throwing 
his last rock. What would you ask him 
to do: 

a) guard your side rocks. 
b) draw to the open side. 
e) draw to the baek 12 foot. 
d) draw around the front guard ta 

the 4 foot. 
e) run the front guard off. 

( 



,> 
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l 
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• 

)l 

6. You have won the tOSSe The first 
stone has been plnyed in front of 
the rings on the centre line. 
Where wou1.d you ask your Iead ta 
place his first stone. 

a) on the T-line ta either side of 
the house. 

b) split the front guard. 
c) as a guard. 
d) draw behind the guard. 
e) on the front rings to either 

side of the house. 

99. 

7. You are one up playing the sixth end 
of a ten-end game. You have Iast 
rock. What is your play with your 
last rock. 

a) attempt the double of No. 1 and 
No. 2. 

b) draw ta the 4 foot. 
c) draw to No. 3 stone. 
d) draw ta the No. 1 stone. 
e) play a wic~ shot from No. l 

stone ta No. 3. 

8. You are one up playing the eighth end 
of a ten-end game. You are throwing 
the first of your last t~o .rocks. Your 
opposition bas Iast rock. You wou~d: 

~ 

a) hit and roll or atay for second ahot. 
b) draw ta the sides for secon~ shot. 
c) put up anpther guard. 
d) draw to the top of xhe 4 foot for 

second shot. 
e) raise your front rock into the house 

for seeond shot. 

• 11 

f, 

\ 
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You are playing the ninth end of a 
ten-end garne. You have last rock. 
You are one down. This is your last 
rock. You would: 

a) draw around the guard to the 4 foot. 
h) hit and Btay on stone No. 2. 
c) draw to the0front of stone No. 2. 
d) draw to the open side. 
e) remove stone No. 2 and roll out 

yourself. 

10. You are t~.,o up playing the eighth end 
of a ten-end game. The opposition has 
last rock. You are playing your first 
rock. You would: 

( 

a) draw ta the shot rock (No. 2) at 
the back of the 4 foot. 

b) hit stones No. 3 and No. 4 for a 
possible double. 

c) hit and stay on stone No. 2. 
d) freeze ta stone No. 1. 
e) hit stone No. 1 and roll. 

Il. You are playing the fifth end of a ten­
end game. The score Is tied. You • have last rock. Your third i8 throwing 
his last rock. cYou would ask him ta: 

a) place a ~orner guard on the side 
rock. 

b) run the front guard off: 
c) draw be~ind the front rock. 
d) draw to the open side. 
e) draw ta the back of the 12 foot. 
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12. You are ahead by two poin~s. You 
are playing the ninth end of a ten-
end game. You do not have last rock. 
You are playing your last rock; You 
wou1d: ". 

" 
a) try to tap the shot rock to the 

baék of the ~ouse. 
b) freeze to tHe shot rock. 
c) hit the &hot rock. 
d) play a guard. 
e) draw to the 8 foot for fifth shot 

rock. 

13. You are playing the tenth end of a 
ten-end game. You are down by two 
and bave 1ast rock. You are throwing 
your last rock. You would: 

a) bit stone No. 1 to drive No. 2 
onto No. 3. 

b) tap No. 3 stone ta the back of the 
bouse. 

c) draw ta the 4 foot. 
d) play the raise of No. 4 rock onto 

No. 3 rock. 
e) bit ston~ No. 5 enta No. 6. 

14. You have lost the tOSSe Where would 
you 8sk your lead to place his first 
stone? 

a} in front of~the rings - short guar~. 
b) in the house - to the T-line. 00 

c) biting front ring. 
d) long guard. 
e} through tbe house. 



., 
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15. You are plaY1pg the eigl(tih' end 'of a ten-end game. ,You have last 
rock. You are~own three or m~r;.points. You would: 

a) play each rock ta hit, and stay. 
b) clutter the front of the house'with short gu'ards. 
c) play to hit ~very rock and roll out. 
d) draw or freeze te anything in the house. 

. 
102 •. 

e) remové any of the oppqsition's rocks from the front of 'the house. 

16. This is the tenth end of a ten-end game. You ate ahead by one 
point and have th~ last rock. You would: 

a) play a11 rocks behind the '~T" line. 
b) calI your team's rocks thraugh the house or run off front guards. 
c) put up corner guards. . 
d) draw tQ every rock. 
e) cluttet up the front of the house. 

17. This is the tenth end of a ten-end game. You areDdown byone 
point and have last rock. You would: 

a) place aIl your rocks in front of the "T" line. 
b) keep the front of the house cluetered and hope to bury a rock. 
c) keep the house clean and play for one point and the tie. 
d) place a corner guard, draw behind it. 
e) draw or freeze to every opposition's rock. 

18. You are playing the eighth end of a ten-end game. You are ahead 
by three points. You would: 

a) get one rock in the house and guard it. 
b) play a straight draw game. 
c) play the game wide open. 
d) clutter up the front of the house. 
e) draw in front of the "TtI,.lin~. 

"--

19. This ,is the tenth end of a fen-end game. You are ahead by one 
point, but you do not have last rock. You would: 

20. 

a) clutter up the front of the house. 
b) keep the front of the houseiclear • 
c) hit everything and hope to roll out • 

• d) put up corner guards and draw behind. 
e) play wide open, give them the tie, and have an extra end. 

This is th~ tenth end of a ten~end game. You are down by one 
point ahd you do ~ot have last rock. You would: 

a) concede the game. 
b) clutter up the front of the house, attempt to draw behind. 
c) hit all the'opposition's rocks. 
d) calI aIl your players' rocks through the house. 
e) draw or'freeze to al1 the opposition's rocks • 

, 
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SCORING SYSTEM FOR KNOWUEDGE OF-CURLING STRATEGY TESt 

/ 
\ 

ev- 1 

Question No • 
ed 

./) 

5' 3 2 1 

.... 
1 d a e b c 

2 c d e b a 

3 e c a d b 

4 b e d a c 

5 e , d b c a , 

6 b a d e c 

"" 7 c b d a e 

8 a d b c e 

9 / e b a d c 

10 b e d a c 

\ 
11 .. d b 7'" 

. C e a 
'" 12 a c b d e 

13 a b 'd e c 
\ 

14 b d 
1 

C a e \ 

15 d a e c 

16 a c d e 

17 e a c b 

18 e a 'b d 

19 c a b d 

/ , 20 e c 
6
d a 

,-

o , 

.. 
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'PERSONAL DATA SHEET 
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"C- r . 
NAME: AGE: SEX: , « 

4T< 

1. How many times a week do you curl? 1 2 3 4 5 6 7 

2. How many years have you curled? < 
3. Do Y9u curl for a) pleasure only, b) competition? 

4. What position do you most often play in your club? _________ _ 

5. Are y"ou familiar witl'i your club' s method of r~ting curlers? , t-
6. If yes, please desc~ibe i't . 

7. Are you happy with the rating' system? _________ _._------

8. ,Please rate yourself on ~ach of the' fojllowing curling skil:ls pn the 
scale provided to the right. 

A. Sweeping ability 

• B. Shot-making ability 

i. take-out 

ii. draw 

C. Delivery 

i. style 

ii. hitt~g the broom 

D. Read ing ice 

, E. Strategy 

F. Ability to withstand 
anxiety 

Exp"ert 
Above , Below 

Averpge Average- Average Begintter 

" 

.. 

: 



106. 

\ 

.. 

APPENDIX E . 

SUMMARY TABLES OF MEANS tAND STANDARD DEVIATIONS . 
o 

l SUMMARY TABLES OF MEANS AND STANDARD DEVIATIONS FOR THE C;SAT 

, "- II SUMMARY TABLE OF THE DIFFERENCES IN MEANS BETWEEN MALES AND FEMALES 

III SUMMARY TABLE OF MEANS AND STANDARD DEVIATIONS FOR THE PERSONAL DATA 
SHEET 

. . 

d 

( 

/ 
1 

) 

o 
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, 
l SUMMARY TABLES OF MEANS AND STANDARD DEVIATrONS FOR THE CSAT 

A. 
. 1 
In-turns and Out-turns 

1st CSAT Administration 2nd 
1f ""'l7'* 

CSAT Administrat~-, 
(N = 32) (N = 23) . " ,; « 

_/ 

, In-turn Out-turn In-turn Out-turn 

-X 33.34 34.22 29.35 30.22 

k 3 
... 

S. D. 10.73 10.05. (J.05 
\ 

, 

1 
B. Sub-tests 

THE HIT , THE DRA'W THE GUARD THE RAISE THE CHAP 
AND LIE 

1st 2nd lst 2nd 1st 2nd lst 2nd 1st 2nd 
CSAT CSAT CSAT CSAT CSAT CSAT èSAT CSAT CSAT CSAT 

- , 
X 14.81\ 13.65 13.75 11.48- 15.06 10.09 8.66 9.09 15.22 15.13 

S. D. 5.33 6.96 5.41 4.52 4.96 5.5E 4.55 4.57 6.51 7.23 

C. In-turns and Out-turns on Sub-tests (lst CSAT Administration on1y) 

THE HIT THE DRAW THE GUARD, THE RAISE THE CHAP 
AND LIE 

IN OUT IN OUT IN OUT IN OUT IN OUT 

- 7.7~ 7.-6-3 X 7.06 6.53 7.22 7.44 4.25 4.41 8.06 7.16 

S. D. 3.46 3:74 3.57 3.31 2.79 3.31 3.02 3.06 4.10 3.89 . 
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, 
II SUMMARY TABLE OF THE DIFFERENCES IN MEANS BETWEEN MALES AND FEMALES 

, 
<> 

Variable Females S.D. Males S.D. t 2 = F 
~ 

Age . 29.3~ 8.50 27.00 9.49 .56 

~ 1 

Total KCS 80.19 6.95 ,85.88 5.48 6.61* 
Score j . 

, 
Years of 4.56 2.63 8.13 6.43 4.21* 

. 
Ex~rience 

, .r 

~requenéy of 2.44 1.21 
Practise 

3.25 .93 4.54* 

Team Position 2.44 1.26 2.13 1.09 .56 

Self-Rated 
Sweeping 3.25 1.06 3.81 .75 2.99 
Ability 

, -
Self-Rated 
Take-out < 2.88 .96 3.25 .45 2.02 
Ability .. , 

1 -

\ 
\ 

~ 

Self-Rated 2.69 1.20 3.50 .73 5.38* 
Draw Abillty 

- 1 

Self-Rated 3.19 .98 3.38 .62 . .42 . 
1 Style AbU it~ 

, Self-Rated 
Hitting the 2.94 1.00 .. 3.31 .60 1.66 
Broom . 

Ou 
Self-Rated 2.50 1.37 3.31 .70 4.47* 
Ice Reading 

Self-Rated 
Understanding 2.38 1.20 3.38 .72 8.14* 
Strategy 

Self-Rated \ 1 

AbilLty to ~ 3.94 .93 3.56 .81 1.48 Withstand 
,. 
'" 

Anxiety p 1 

Judges' 
Average 44.94 18.31 !il.38 9.60 5.76* 
Rlting 

• 
-

*p( .05 

. 
\ 
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II SUMMARY TABLE OF THE DIFFERENCES IN MEANS BETWEEN MALES AND FENALES 
(co nt inued) 

Variable Females S.D. Hales S.D. t
2 :;: F 

, -- ----
CSAT and 138. 13 26.61· 163.19 16.01 10. 4,2~" 

KCS TesL 
l' - ----

, Average f 
56.06 19.62 74.94 13. S8 9. 8 7~'( 

CSAT Scoltes 
- ~-

Total Sclf- 23.88 6.71 27.38 3.84 3.28 
Concept Factor . r--------1----

Rating of 47.63 26.09 61.25 12.30 3.57 
Judgc l t 

- -
\ 

Ra'ting of 43.50 20. 70 55.36 10.83 4.13 
Judge 2 

~-f-- .- -- 1 

Rating 'of 32.75 18.84 53.50 8.71 15.99-'" 
Judge 3 , 

------- ---+--- --- ----- - ~ .. _--- ______ A 

Total of lst 54.31 25.33 76.50 14.15 9. 3 7~'( 
CSAT Admin. 

---- -------- -._---- ----------"- --

Total of 2nd 47.73 
CSAT Admin. 

26.99 69.83 31. 74 7.13'1( 

1--------f---_---

In- turn lsL 26.63 12.71 37.88 9.42 8. 09~'( 
CSAT Admin. 

2nd 
1 

In-turn 15.13 14.58 27.06 15.2~ 5. 14~', 
CSAT Admin. \ , 

-- ------------------- -----
Out-turn lst 27.94 14.10 38.38 7.54 lf 6.82~\-

csAT Admin. 
-------- --- -- ---- ~ ---- -
Out- turn 2nd 13.56 13 .81 30.00 17.41 8.75* 

CSAT Admin. 

;;\ --
The Rit 'it "- Il. 31 5.71 17.l3 4.56 10. 12~' .. 
lst CSAT min 

~ 
-

The Rit 5.63 6.66 14.00 8.35 9. 83~\-
2nd CSAT Admin 

---
The Draw . 

6.14*' 
1st CSAT Admin 

10.94 5.45 15.75 5.54 

""-

The 
{, 

D;raw 
6.69 6.04 9.81 6.72 1.92 2nd CSAT Admin 

*p< .05 , \ 

_ 0 

1 

\ 
a 

1 

" 
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110. 
\ 

II SUMMARY TABLE OF THE DIFFERENCES IN MEANS BETWEEN MKLES AND FEMALES 
(continued) 

Variable J Females S. D. Males S.D. t
2 = F 

--~---- - ~ --~- -- - ---- ----- ,-----

The Guard 13.25 6.05 15.94 4.58 2.01 
lst CSAT Admin. 

---- --.--_._._- --- .... ~ - - -- - . -- ~ -- -- - - -- --------

The Guard 5.06 5.95 9.44 6.60 3.88 
2nd CSAT Admin; ! <- - ~-1---

The Raise 7.06 4.75 9.94 ! 4.45 3.12 
lst QCSAT Admin. i , 

, 1 f--------- -------- ------- ----t- . 
The Raise 4.13 4.83 8.94 

j 
5.53 6.87* 

2nd CSAT Admin. 1 

10, 
f-----

The Chap and Lie \ ~ 

4.77 5.93* 
'lst CSAT Admin. ; 11.88 7.92 17.50 

Il , 

The Chap and Lie 7.19 7.66 14.56 9.34 5.95* 
2nd CSAT Admin. 

. #fi . 
, , .~ 

*p< .05 C1 il 
G 

~. 

f 

, 
\ 

... 

• 

o 

.. 


