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ABSTRACT

THE EFFECTS OF HI-SPEED HOCKEY ON SKILL, FITNESS 
AND SELECTED PSYCHOLOGICAL VARIABLES

by
Gregory Kenneth Reeds 

In an experiment to determine the psycho-physiological 
effects of participation in a modified hockey environment, 
two groups were formed. An experimental group (n=24) played 
the modified game (Hi-Speed Hockey), while a control group 
(n=24) played in the conventional intramural league at the 
University of Windsor. Skill, fitness, attitude and selected 
psychological variables were assessed for a ten week period 
during the hockey season.

Modifications to the traditional game consisted of 
reducing the number of players on the ice to three skaters 
and one goaltender. A maximum of three substitutes were 
allowed per team. There were no whistles or stoppages in 
play. Each game lasted twenty-four minutes ( 3 x 8  minute 
periods). It was hypothesized that as skill, fitness and 
internality increase, competitiveness and aggression decrease 
in the Hi-Speed participant.

A stepwise discriminant analysis was used to analyze 
group separation. Based on the outcomes of participation
in the experimental programme, the discriminating variables

/
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classified the groups with 64% accuracy. Statistical 
analysis showed that Hi-Speed subjects received significantly 
more playing time (p <.01} than did their intramural counter
parts with concurrent significant differences in competitive 
attitude, aggression (p<.01) perceived utility, internality 
and commitment (p <.05}.

The results of the study indicate that participation 
in the modified game of Hi-Speed Hockey produces a shift 
toward a recreational rather than a competitive orientation. 
The psychological outcomes which accompany this shift should 
form the basis for constructive alterations to existing hockey 
programmes at many levels.
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CHAPTER I
INTRODUCTION AND IMPORTANCE OF THE STUDY

To many observers the countenance of professional ice- 
hockey on this continent is clear: it is a streamlined
industry designed and promoted to capture its share of the 
ever increasing "sport" dollar. Hockey, from this perspective 
is big business, conducted under the guise of sport. When 
viewed beneath this mask, however. North American ice-hockey 
creates difficulties for many youngsters who are learning the 
game.

These problems arise from the trends of the past decade 
which have shifted the emphasis of hockey from one of speed, 
excitement and fun to undesired levels of aggression and 
competition. The professional leagues, which provide the role 
models for on ice behaviours have strongly influenced hockey 
participation at all levels. The subsequent lack of skilled 
young players who enjoy playing hockey has led to this in
vestigation into the nature of the present game and its esteemed 
position in the mainstream of Canadian society.

The impetus for this research was provided by the ongoing 
assessement of the state of minor Iiockey across Canada. Minor 
hockey, the cornerstone of the professional farm system, has 
registered a large scale exodus away from participation in 
the traditional game. Boys Cand their parents) throughout . 
the 1970*s have expressed disgust with the way ice-hockey
conducts itself. There is a marked drop-out from organized

/
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hockey at age 15. Proulx and Soucie (1977) have quoted figures 
that state that while 35 percent of the players registered in 
the C.A.H.A. were between ages twelve to 15 only 11% were over 
15 years of age. These figures are astonishing if we consider 
that the majority of youngsters give up an activity that they 
have enjoyed for quite a few years.

It seems unfortunate to arrive at such disastrous outcomes 
considering that so much energy has been spent instructing 
minor hockey players all over Canada. In order to capture the 
virtues of hockey participation hockey programmes should not 
be eliminated but carefully examined. Windsor Minor Hockey 
Association, the forum for many studies which preface this 
current one did not offer juvenile level hockey Cage 16-18) 
in 1978-79 because the on-ice behaviour has become too violent 
and difficult to control.

The play and success of the European teams— Soviets, 
Czechoslovakians, and Swedes has revealed the basis of this 
problem. It is evident that hockey programmes must change or 
remain as second rate. The results of a joint survey by the 
Ministry of Culture and Recreation and the Ontario Hockey 
Council ("Examination into the Quality of Minor Hockey", 1979) 
may provide the initial steps needed to turn ice hockey around 
in Ontario. To do this however, the Ministry will need more 
than surveys and expression of public concern; hockey 
programmes will need facts and clear-cut alternatives.

Having led the way in cleaning up abuses and remedying 
defects in Windsor Minor: Hockey in the early 197Q*s (Duthie,
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1974ar 1974b; Duthie and Tyler, 1979a, 1979b), a University 
of Windsor research team has developed a modified form of 
hockey, evolved and pilot tested, to provide positive out
comes from participation. The nevr game is called "Hi-Speed" 
Hockey. It is designed specifically, as a treatment aimed 
to streamline the traditional game form.

Hi-Speed hockey emerges as an alternative for those 
attracted to hockey but who turn away from the regular game 
where enjoyment and recreation are too often sacrificed for 
aggressive competition. The new game provides a "release" 
from the conventional tedium of "hi-pressure" hockey and 
returns its participants to the open environment of a frozen 
pond.

The experimental game attempts to provide hockey players 
with a more attractive competitive situation while still 
maintaining the basic "hockey" environment and its essential 
structure. Participants test the fundamental skills of 
skating, shooting and stickhandling in a game that gives 
players significantly more playing time than would be possible 
in an equivalent session of regular hockey. It is hoped this 
will provide a viable alternative game both for the developing 
and longtime player and especially the ones who might otherw 
wise stay away from the game all together.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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IX. HI-SPEED HOCKEY: GAME DESCRIPTION

The professional model of sport on this continent has 
so altered the desired outcomes of participation in amateur 
and minor sport programmes, that corrective measures have 
to be implemented to save the virtures of sport participation.
The norms of behaviour in hockey have become the ones that 
optimize a child’s chances of becoming a professional player 
i.e. tough, belligerent, and often violent displays. The new 
game form introduces a large range of innovative behaviours 
that create constructive outcomes. The "open" environment 
concept nurtured by Hi-Speed leads the individual toward 
initiating, rather than following type behaviour. The participant 
in Hi-Speed cannot anticipate what will occur by simply recon
structing the events he has previously experienced in hockey. 
Hi-Speed is an entirely novel stimulus. How then does this 
new game operate?

Hi-Speed was designed to emphasize the skill, fitness, 
and recreational components of hockey and to reduce the 
aggressive play that has taken the "fun" out of playing 
hockey. Experimentally, Hi-Speed or the "treatment" group 
will play this alternative form of hockey to be offered in 
conjunction with the existing competitive leagues already 
in progress (control group). The location for this research 
will be the Intramural programme at the University of Windsor.
The experiment could have taken place at any level of 
participation or for any age group but it was felt that the
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existing competitive structure of intramural hockey provided 
an ideal field setting for the documentation of the factors 
under examination.

Hi-Speed is played on a regular ice surface with nets 
positioned at opposite ends of the arena. An extended crease 
area protects the goaltender. Each team is made up of a 
goalie and six skaters. The goalie remains on the ice with 
3 skaters on any given shift. Player changes are made during 
the play only to speed up the game. Initially four or six 
teans will play in an Experimental league, scheduled for a 
10 week period. Playoffs will follow a "seeded" or handi
capped format so that run-away winners will be balanced out. 
Each game lasts 24 minutes C2xl2 or 3x8 minute periods).
The centre red line has been removed to allow fast breaks 
and longer passes. The puck is advanced after a goal or an 
offside without a face-off. Whistles are blown to indicate 
an infraction of the rules and the end of the period of play. 
The game therefore,, is a modified hockey situation, causing 
the participants by its physical properties to accentuate 
skill (passing) and constant movement Cskating). Pilot 
testing revealed a preference for a non-contact game.

The origin of Hi-Speed can be found in its attempt to 
alter the ongoing repertoire of undesired behaviours displayed 
throughout hockey. This is brought about, in part by the 
many new tactical considerations when maximizing^ positioning 
on the ice. Players and coaches must decide what formations 
provide for optimal control and movement of the puck for both
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offensive and defensive situations. These have to be envis
aged and carried out. It is evident that being caught "out- 
of-the-play" is a very large concern in such a game. Players 
have to be both adventurous and conservative; to think ahead 
and plan. New decision making processes occur on every shift 
creating constructive arousal and the opportunity for enjoy
ment .

This research is designed to accurately assess the state 
of hockey as viewed by a specific group of players? those 
who elect to play hockey as a form of recreation.

Ill. THE PROBLEM

Statement of the Problem: The central focus of this study
was to determine the effects of a modified hockey environ
ment (Hi-Speed Hockey) on a set of variables characterizing 
participation among intramural ice-hockey players. The 
purpose of this research therefore, is to investigate the 
present state (condition) of ice-hockey and its outcomes 
through the development of an alternative form of hockey, 
designed specifically to reduce the negative aspects found 
throughout most levels of hockey in Canada today.
The Variables under Investigation: The dependent variables
selected for the analysis are those considered to be the 
most salient measures reflecting participation in ice-hockey 
at the intramural level. It is imperative that these factors 
reflect both the state of hockey in general and to display 
the treatment effect outlined in this experiment. The
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following variables will be examined in the study: skill,
fitness, attitude, commitment, and locus of control. Within 
the attitude scale a raw score of "Feelings About Playing 
Hockey" will be further analyzed according to five (5) dis
tinct concepts clearly indicating a participants competitive 
attitude toward the game.
Skil1-Environment: measured by the emphasis placed on the 
perceived degree of skill required to play recreational 
hockey and the extent to which competitiveness is determined 
by the skill level.
Winning: assessed by the importance placed on winning as
an antecedent to success and enjoyment in hockey.
Competition: determined by the directional response locating
an individual toward either the competitive or recreational 
end of the continuum.
Aggression: indicated by extent to which aggression and
hostility is felt toward opponents.
Perceived Utility: assessed by a measure of the perceived utility
of playing hockey and if the present game form is a desired 
form of physical activity.
Experimentally, two groups were formed. Hi-Speed participants 
made up the experimental group and Intramural participants 
made up the control group. Demographic information was 
collected to monitor group homogeneity and to control for 
such factors as age and number of years in hockey. Descriptive 
information on reasons for playing hockey also assessed 
group differences.
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In order to delineate the problem more specifically ,
the following comparisons were made which led to the
formulation of the experimental hypotheses:
A. A comparison between the control group and the experimental group at Time 1 (before treatment).
B. A comparison between the control group and the experi

mental group at Time 2 (after treatment).
C. A comparison of the control group (Time 1-Time 2 no treatment).
D. A comparison of the experimental group (Time 1-Time 2treatment).
Experimental Hypotheses (Ho): Experimentally, the following
hypotheses were drawn to analyze the above comparisons.
A. There will be no difference between groups at Time 1.
B. There will be no significant changes within the controlgroup (Time 1-Time 2 no treatment).
C. There will be no significant changes within the experi

mental group Time 1 and the experimental group Time 2.
D. There will be no significant difference between thecontrol group Time 2 and the experimental group Time 2

(treatment effect).

Directional Hypotheses: In order to analyze the experimental
effects or changes for both groups, the following directional 
hypotheses were formulated.
A. There will be no significant difference between groups at Time 1.7\
B. There will be ho significant difference for the control 

group between Time 1 and Time 2 (i.e. no treatment).
C. There will be a significant increase on all variables for the experimental group between Time 1 and Time 2 

(treatment).
There will be a significant difference between the experimental group Time 2 and the control group Time 2
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(i.e. treatment effect).
E. The variables selected are not affected by participation 

in an intensive experimental hockey programme among intramural ice-hockey players.
Research Objectives:
A. To assess and evaluate why people elect to play recrea- 
t tional hockey. The age group 18-25 was selected for

this study in an attempt to determine the most important 
factors which contribute to continued participation in hockey. The behavioural outcomes may then be applied to all levels of active participation which will initiate 
constructive directions for change.

B. To develop reliable and valid scales to measure attitudes about playing hockey.
C. To develop and run a new experimental game designed as 

an alternative to the present form and which builds fitness, skill and recreation. Hi-Speed is one of the most 
innovative hockey development programmes offered in Canada.

D. To determine statistical significance of difference 
between a control group and an experimental group who 
elected to participate in the modified game. An analysis of the treatment will indicate if the variables selected can be altered by making the game more attractive.

E. To provide substantive evidence that changes in the present game are necessary.
(ii) Provide an alternative game form, that could be used at many levels which would attract those who might otherwise stay out of hockey or which would be used as a 

skill development "practice" game.
(ii) Promote skill, fitness, and recreation-positive outcomes of hockey participation.

(iii) The findings of this research could be used by hockey 
administrators (C.A.H.A., OHC, OMHA) to re-evaluate existing goals and objectives in hockey today.

IV. DELIMITATIONS
1. The experimental group of subjects was made up of twenty- 
four intramural hockey players who selected to play Hi—Speed 
Hockey. These subjects also played or have played regular
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intramural hockey. The effect on the variables therefore, 
is due to the '*additional” treatment of Hi-Speed participation.

V. LIMITATIONS AND ASSUMPTIONS
1. The treatment effect of the additional hockey experience 
included only a ten week period. The effect could be height
ened by a longer test-retest period.
2. The study was limited to a cross section of the partici
pants who played in the University of Windsor1s Intramural 
Hockey League governed by its rules and regulationiin 1979-80. 
-3. It was assumed that subjects in the experimental group 
had previously played various levels of hockey making the 
Hi-Speed experiment a novel or different game. Had these 
players not been very familiar with the regular game as a 
participant a shift or experimental effect could not be 
explained.

/✓/
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CHAPTER II 
REVIEW OF LITERATURE

The review of literature examines the contemporary 
psychological research associated with participation in 
competitive and non-competitive sport environments. Partic
ular attention has been given to the attitude and personality 
variables characteristic of the recreational participant.
There are a number of psychological variables which provide 
strong evidence in support of the concept under investigation 
and will be presented within the theoretical framework of 
this review. These "target" concepts include: attitude
change, professionalization of attitude, locus of control 
and commitment. This chapter therefore, is designed to int
egrate the current research to provide an understanding of 
the interactive effects of competition when individuals are 
placed in a predominantly non-competitive setting. Perhaps 
the most important aspect of this review is to assess how 
individuals perceive themselves and to define the effects 
upon them as a result of their participation in sport. This 
in turn will help to explain the methodology and research 
design selected for use in this study and will provide the 
theoretical rationale for the Hi-Speed Hockey experiment.

Two of the most common conditions which arise out of 
. game playing and which remain largely unresolved among the 
Participants are competition and recreation. When the limits 
of competition are not clearly defined, individuals invariably

11
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differ in their interpretation of the competitive event.
This standoff surfaces commonly in an intramural or recrea
tional situation where we find some players are very compet
itive while others are playing just for recreation. A 
basic problem centres around resolving the differential 
effects of participation in a competitive and non-competitive 
environment.

The research in support of this thesis clearly documents 
two ends of a continuum. The literature examines from its 
widest base a developmental approach to the study of both 
competitive and recreational sport. These studies recognize 
and identify the attitudinal, perceptual, behavioural and 
environmental forces which operate to change ones own expect
ations about competition. At the other end, the research 
attempts to replicate the societal effects of competition 
through narrow and precise experimental conditions. Typical 
of the macro-analysis are the studies which examine the stable 
or normative hockey environment. Experimental studies on 
the other hand, examine the novel or modified hockey environ
ment where a very specific experiment is designed to monitor 
a very specific effect.

A very definite theoretical shift parallels the overall 
framework of the literature. Studies which investigate the 
stable or normative hockey environment are linked with the 
effects of competition on aggression and institutionalized 
rule violation (Vaz, 1979? Pooley, 1978; Mantel and Vander 
Velden, 1971). Research which investigates experimental

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



13

situations seeks not only to examine the effects of the 
normative environment, but attempts to manipulate or modify 
the situation to bring about a set of desired outcomes from 
participation (Watson, 1977; Duthie, 1974a, 1974b; Tyler 
and Duthie, 1979a, 1979b; Proulx and Soucie, 1978; Shea, 1975). 
The over-riding theme of the present research states that 
if the traditional competitive environment is changed, a 
new range of attitudinal and personality responses will emerge 
from the participant.

In a study to determine if university intramural part
icipation encourages a shift from a competitive to a recre
ational orientation Loy, Birrell, and Rose (1976) examined 
attitudes held toward recreational activities. Attitudinal 
dimensions were assessed for this special class of leisure 
pursuits termed by the researchers "agonetic". Agonetic 
activities are games and sports pursued as a form of comp
etitive physical recreation. The specific focus of the 
report examined the attitudinal changes associated with the 
"professionalization of attitude toward play" in the context 
of agonetic activities. In support of the hypothesis, Loy,
(at al) cite the findings of Petrie (1971), Maloney and Petrie, 
(1974) and Mantel and Vander Velden (1971) who administered 
"Webb's professionalization of play scale" (Webb, 1969) to 
various groups of recreational participants. The self report 
scale measures the emphasis placed on either skill and comp
etition (professional orientation) or the emphasis placed 
on fairness (recreational orientation) . The results of Petrie.' s
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study (1971) showed that professionalization of attitude 
toward play increased with age, having gathered data on grade 
school children, high school students and university under
graduates. Mantel and Vander Velden (1971) on data secured 
from adolescent aged subjects found that attitudes toward 
play were directly related to sport participation. Maloney 
and Petrie (1974) extended this finding and developed an index 
of sport professionalization based on the level of an ind
ividuals participation and determined that participation in 
intramural sporting activities appeared to lessen the prof
essionalization of attitude toward play.

To gather conclusive evidence on the effects of intra
mural participation Loy (et al, 1976) replicated the previous 
studies and administered the professionalization of play 
scale to intramural participants at the University of Mass
achusetts. Responses to the scale showed that the intramural 
Participants showed a preference for a play orientation 
whereas their intercollegiate counterparts stressed a prof
essional orientation toward sport involvement.

An examination of the relationship between competitive 
behaviours, games and culturally defined sports is a natural 
extension of Loy's research and has been investigated by 
Ionotto, Marshall and Chambers (1977). Ionotto (et al, 1977) 
has developed an Athletic Apperception Test (AAT) which allows 
subjects to describe and explain their own competitiveness. 
According to Ionotto (et al, 1977) the concept of "competition" 
should explore the cultural milieu in which such behaviours
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occur and in terms of whether those behaviours are to be 
expected (ie. normal) or not. Data was collected from_one 
hundred hockey players aged nine to sixteen. The findings 
of the study are strikingly relevant. Competitiveness was 
found to be a function of happiness, elation, satisfaction, 
accomplishment,, pride and confidence. Competitiveness was 
found not to be associated with aggression, frustration or 
hostility but as a product of being aggressed against. The 
implications indicate that the competitive environment should 
provide for constructive arousal and increased opportunity 
for self initiated behaviours.

Some researches have attempted to elicit and measure 
this shift in attitude when monitored in response to a 
Particular environmental condition (Duke et al 1975; DiFebo, 
1975) . This disposition or orientation toward environmental 
conditions is termed locus of control and stems from J.B. 
Rotter's (1966) work on generalized expectancies of reinforce
ment. Locus of control describes the degree to which an 
individual believes that reinforcements are contingent upon 
his own behaviour. An internal orientation indicates a 
belief that rewards are contingent upon ones own actions and 
behaviours whereas an external orientation is a belief that 
destiny is controlled by luck, chance or powerful others. 
According to Anshel (1979) the shifting of locus of control 
from an external to an increasingly internal position should 
be one of the more significant concerns of modern society.
Anshel has stated that athletic environments play a large

/
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role in the facilitation of internalizing an individuals 
perception. It is desirable therefore, for children, students 
and athletes to feel responsible for their own behaviour.

The observation that locus of control may be amenable 
to environmental forces provides for the formulation of the 
central hypothesis underlying this present study. It can 
now be postulated that movement away from a predominantly 
competitive or professional play environment toward an essent
ially recreational setting where the opportunity for individual 
control increases, a parallel shift occurs toward a more 
internal perception of performance.

Experimentally this hypothesis has received notable 
investigation for both adult and child populations. Duke 
(et al, 1977) sought to determine if children aged six to 
fourteen would experience increased self-confidence and a 
sense of self-directedness along with greater internal locus 
of control as a result of participation in a sports fitness 
camp. it was hypothesized that the locus of control of the 
Participants would change in terms of a significant movement 
toward the internal end of the continuum. It was shown that 
children became more internally controlled as a result of 
Participating in the camp programme. The increased levels 
of physical fitness and skills, the group experience with 
peers and the reinforcement from camp leaders, were situations 
which promoted increased feelings of self-esteem and intern- 
ality. The 11 social climate" of the sports camp described 
by Duke (et al, 1977) bears a strong relationship to the
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initial research leading to the development of Hi-Speed 
Hockey. While researchers focused on the relationship be
tween environment and ones locus of control, the structure 
of minor hockey became the forum for critical evaluation.
Having studied the effects of competition on social develop
ment Duthie (1974a, 1974b; Duthie and Moriarty, 1976) set 
out to drastically change the competitive structure of minor 
hockey. To counter act the negative effects attributed to 
competitive, all-star hockey, Duthie formed "no-standing" 
leagues which were implemented by the Windsor Minor Hockey 
Association in the early 1970*s. To de-emphasize competition 
a house league (HL) and a pioneer league (PL) provided an 
alternative to the All-Star or Travel team (TT) concept.
All situations directly observable in house league hockey 
provide for increased feelings of self-esteem and internality. 
There is very little pressure from outside the individual 
to perform, therefore, any reinforcements from the activity 
have as their orgin an internal orientation. The same is 
true of the pioneer league which provides essentially the 
same "social climate" with a greater skill level. Subsequent 
studies (Tyler and Duthie, 1979a, 1979b? Tyler, 1979a, 1979b) 
sought to determine which environment would contribute increased 
feelings of personal control. Tyler, (1979b) isolated the 
differential effects on locus of control between the HL 
exposure and participation in either the TT or PL level.
The three groups of subjects aged 10 to 12 were administered 
the Nowicki-Strickland (1973) locus of control scale before
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and after their first season of hockey in the new competitive 
structure. The results of the study showed that while all 
groups shifted toward a. more internal orientation HL and PL 
subjects were significantly more internal than the TT group 
at the retest. This finding supports the proposition that 
a less competitive environment which provides for self control 
produces development toward internality.
In an attempt to isolate which of the critical components 

were responsible for the increased feelings of control in 
the children Tyler and Duthie (1979b) examined the effects 
of each play experience on social norms, notably aggression 
and violence. Having documented the competitive environment 
of "travel teams" this study illustrated how conformity or 
acceptance of social norms is affected by the competitive 
environment. Story-pictures or cartoons were presented for 
rating by the HL and TT participants to determine humour 
judgements and ratings of aggression. The results of this 
follow -up study indicate that in children, a competitive 
environment not only renders a loss of personal control but 
showed that aggressive behaviours occur in response to the 
group experience and the role requirements of TT hockey.

The experimental findings of Duthie and Tyler support 
the theoretical literature which surrounds their field in
vestigations. Vaz (1979) has documented the institutionaliz
ation of not only aggressive behaviours but of rule violation. 
This suggests that there is a normative way children break 
the adult rules of the game. Further, Vaz has stated that
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such acts as elbowing, tripping, grabbing plus a range of 
illegitimate tactics are normative in minor hockey. These 
acts are situationally expected and reinforced. In turn, 
the individual learns to play within these constraints only 
to find that play has been removed and replaced by the 
survival demands of competition.

During the socialization process into hockey, self- 
reinforcing behaviours decrease and the child becomes more 
dependent upon external stimuli which motivate the play. 
Several researchers (Suttie et al, 1976; Duquin, 1978) have 
suggested that this phenomenon is not exclusive to children, 
but in fact, is just as apparent in adult play. According 
to Suttie (et al 1976) play, as arousal seeking behaviour 
in adults is caused by the same factors that cause play in 
children. The outcomes of pleasure, competence and adaptation 
are similar. It makes great sense therefore to make pract
ical application of such profound logic.

To counter act the onset of "professionalization" in 
adult recreational play, structured competition is replaced 
by an open-environment; the number of rules are decreased 
to facilitate activity; and stoppages in play are limited 
to place the participant firmly in control of his own en
vironment. Duquin (1978) has stated that an adult participant 
who is aware of the functions and effects of the athletic 
process is more likely to identify, within that process, 
factors that are personally rewarding. Mumford (1968) 
suggests an optimum environment would be characterized by
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variety and providing for purposeful growth as opposed to 
an environment that magnifies authoritarian power and min
imizes or destroys human initiative, and self direction.
The recreational environment offered to adults requires 
non-structuredness so that participants can experience 
opportunities to be stimulated and motivated (Suttie et al, 
1976). During the act of playing, the individual experiences 
feelings of enjoyment, is more apt to accept and persist in 
the game and increases the likelihood of becoming commited 
to the physical activity.

Several processes operate to facilitate a change in 
both the structure and function of adult play. The literature 
on effective arousal (Maddi, 1960? Peek, 1960; Csikszentmi- 
halyi, 1975) sheds an interesting light on the initial 
hypothesis underlying the development of Hi-Speed Hockey.
Maddi has proposed that constructive arousal occurs during 
both environmental regularity and change when the situation 
is perceived as being non-threatening and will not produce 
anxiety. The theoretical implication suggests that if a 
novel event is presented whereby arousal or stimulation is 
produced in a non-threatening manner, the event is likely to 
be accepted. The acceptance of Hi-Speed is based on the 
Psychological premise that an adult organism will seek a 
release from a conventional or traditional environment when 
a state of boredom is replaced by arousal. It is necessary 
therefore, to substantiate that a shift toward acceptance 
of a new game could actually occur.
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Hansen (1979) has outlined an "eight-point plan" to 
re-establish hockey accountability. The over-riding 
assumption of his plan is to eliminate the professionaliz
ation of attitude which he states permeates the entire structure 
of ice-hockey in Canada. An alternative lies in the refoc
using of hockey as a sport, to eliminate the dysfunctional 
aspects that characterize the typical hockey environment.
The goals and objectives of the Hi-Speed Hockey programme 
implement many of the alternatives proposed by Hansen. Most 
notable of these include: a de-emphasis on winning which
reduces unrealistic expectances; gains in physical fitness; 
increments in skill; more social interaction resulting in 
respect for others and greater self-esteem; modified rules, 
and players playing all positions. These characteristics 
are intensified in the Hi-Speed situation.

Watson (1977) has developed a model which applies the 
positive aspects of competition to make a competitive situation 
more attractive to the participant. Based largely upon 
Festinger's (1954) social comparison theory, several aspects 
of the model are especially relevant. The first assumption 
states that all humans possess a "unidirectional drive" up
wards to improve ones ability. This drive may be satisfied 
by competitive situations which provide a means of evaluating 
ones ability relative to previous stages of development 
(Festinger, 1954). Accordingly, under these conditions,
Watson has determined that if the criterion is defined by 
the participant relative to his or her "own" capability and
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not some externally defined level, the outcome of any comp
etitive experience will be meaningful.

The psychological dimensions of a modified hockey en
vironment may constitute a viable alternative to the pres
ently existing elitist-type of hockey which predominates in 
our society. Two concepts emerge: no-contact hockey and
three-man half court hockey. Proulx and Soucie (1978) have 
researched the revival of hockey programmes through no
contact leagues. The elimination of body contact has restored 
participation at many levels of hockey. Specifically, uni
versity intramural leagues, mens leagues and minor hockey 
associations have implemented the no-contact concept. The 
removal of excessive roughness and fear of injury has provided 
renewed incentive for many participants who may stay away 
from the regular game.

Shea (1975) has devised a three-on-three game played 
on half the ice, which is the predecessor of the Hi-Speed 
game. Shea has theorized that by reducing the number of 
individuals on the ice, the game develops a player's hockey 
sense and creativity. The action is continuous and always 
around the key area— the goal. Once the players develop 
individual skills and instincts, it becomes easy for them 
to learn team patterns (Shea, 1975). The next progression 
in accordance with the research is to maximize these same 
principles by extending the game to cover the entire ice 
surface.

The theoretical background to the Hi-Speed experiment
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has therefore, been revealed throughout the literature. The 
cumulative findings of the previous research has led to the 
gradual evolution of Hi-Speed Hockey, a new game. This 
present study attempts to measure or quantify the observable 
effects of participation in this modified game situation.

//
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CHAPTER III 
INSTRUMENTS

I. SELECTION AND CONSTRUCTION

The research instruments have been designed and selected 
to yield information about a specific group of individuals: 
namely those who elected to participate in Hi-Speed Hockey.
The research will provide scientific data regarding the under
lying factors influencing participation in Intramural or what 
has come to be called "recreational” Hockey. A number of 
key concepts have been identified for the analysis and it 
has been the purpose of this research to select the most 
precise and reliable instruments for the measurement of these 
variables. A large component of the overall validity in any 
research of this nature therefore, rests upon the selection 
and construction of these instruments. It must now be deter
mined how these instruments measure the variables which have 
been isolated and further, to analyze the effects that part
icipation in the modified game has on these variables.

The research instruments can be divided into two areas:
Cl) Skill-Fitness Instruments and (2) Psychological Instru
ments. Their selection and inclusion in the study was based 
0X1 the following criteria:

(1) Reliability and Validity
(2) Specificity and Adaptability
(3) Administration.

/
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The types of measures obtained and the approximate time of 
administration for each instrument is summarized in Table 1.

II. SKILL-FITNESS INSTRUMENTS 
Hermiston (Standardized) Hockey Skills Test 
The Hermiston Hockey Skills Test was constructed to 

yield ratings of overall skating and puck handling ability. 
Each subject skates through an obstacle course which is 
marked out on the ice by pylons. The test calls upon the 
combined skating, (both forward and backward) puck control, 
speed and agility of the individual. Average times of per
formance on the test have been calculated for various levels 
of hockey proficiency. The test is a valid measure of 
skating (r=.7) and puck control and has produced significant 
correlations to hockey ability for all ages and levels. This 
performance variable provides an objective measure of skill, 
distinguishing intramural participants as a whole as well 
as distinguishing the two groups in the experiment.

Wingate Thirty-Second Anaerobic Test (AN30)
The AN30 was selected for its precision in measuring 

anaerobic leg power, which is the essential fitness component 
in hockey. The nature of Hi-Speed Hockey closely mimics the 
anaerobic principles of interval training or "speed-play" 
(Fartlek). The players skate all-out for approximately 
sixty-second shifts which is followed by a short recovery 
period. The step-like progression provides ideal anaerobic 
training maximizing lactic acid build-up and recovery. The
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Measurement 
Hockey Skill

Hockey Fitness

Demographics

Reasons for Playing

Attitude

Commitment

Locus of Control

TABLE I
SKILL, FITNESS AND PSYCHOLOGICAL INSTRUMENTS

Instrument
Hermiston Standardized 
Hockey Skill Test
Wingate 30 Second 
Anaerobic Test
General Information 
Questionnaire Part I
General Information 
Questionnaire Part II
Competitive Attitude 
Scale
Modified Positive 
Addiction Scale
Velecha-Ostrom
I-E Scale

Time of Testing 
2 minutes per Ss

2 minutes per Ss

2 minutes per Ss

2-5 minutes per Ss

5-10 minutes per Ss

5 minutes per Ss

5-10 minutes per Ss

to
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Wingate test developed by Dr. Oded Bar-Or at the Wingate 
Fitness Institute in Tel Avivr Israel is an exhaustive test 
which consists of a thirty second maximal sprint on a bicycle 
argometer. The resistance for the test was set according 
to the subjects body weight multiplied by a constant 0.075 
to produce the work load on the bicycle ergometer. After 
the subject overcame the initial flywheel inertia the resis
tance was set. The electonically triggered counter and 
timer was activated. The number of revolutions was recorded 
at five second intervals for a total of 30 seconds. Total 
power output for the 30 seconds was calculated Csee Appendix 

Green (1979) has produced an analysis of the metabolic 
requirements for performance in ice-hockey. The Wingate 
Thirty-Second Test will provide data on the anaerobic fitness 
levels of the Hi-Speed and the control group participants.

Ill. PSYCHOLOGICAL INSTRUMENTS 
General Information Questionnaire: (GIQ) Part I
The general information questionnaire CGIQ) was designed 

to produce demographic information about the population.
The data obtained from this instrument was- used to determine 
the homogeneity of the groups and to determine between subjects 
variance on such factors as age, total hockey experience, 
lavels of hockey played and average hours of hockey played 
Par week. These variables are expected to be predictors of 
the construct commitment to hockey (CH) and must also be 
considered to correlate with fitness and attitude. Part I
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of the questionnaire consisted of 12 items.
General Information Questionnaire (GIQj Part II 
The general information questionnaire Part II produced 

descriptive data on the subjects reasons for playing hockey. 
The questionnaire asked two open-ended questions.
(1) Please give three reasons for your beginning to play 

hockey.
(2) Please give three reasons for why you are presently 

playing hockey.
Attitudes About Playing Hockey 

The Attitudes About Playing Hockey Scale is a 30 item 
summated-rating scale constructed to reflect the attitudes 
of intramural ice-hockey players toward the recreational 
versus the competitive aspects of playing hockey. Within 
the scale five concepts combine to produce an overall 
competitive or recreational attitude.

(1) skill
(2) fitness
(3) competition/recreation 
C4) aggression/violence
C5) utility or state of the present game.

A firmly favourable response (from a recreational point of 
view) was given a weight of 5 and so on down to the firmly 
unfavourable response which go a weight of 1. All the weights 
were added so the respondents general attitude score could 
range from 30-150. Items 22, 25, 26, 28, 3Q, 35, 36,-38 were 
scored with reversed weighting. Ratings of specific items
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from the scale were used to analyze group differences.

Commitment to Hockey (CH)
This modified scale stems from the work of Glasser 

(1976) who developed the term "positive addiction" (PA) to 
describe the psychological effects or propensity for running. 
Glasser 's initial hypothesis was re-named "commitment" in 
a survey of runners attitudes by Carmack and Martens (1979). 
The Carmack-Martens study produced a 12 item "Commitment to 
Running Scale" (CR) and provided substantial support for its 
.reliability and concurrent validity. A commitment to hockey 
scale (CH) was then adopted for this present study to acquire 
data on the degree of commitment among intramural ice-hockey 
players.

Internal-External Locus of Control 
The Valecha-Ostrom Abbreviated Measure of Internal- 

External Locus of Control consisted of 11 paired items whose 
psychometric properties (distributional characteristics, 
scale reliability, and item-test correlations) were found 
to be similar to the full 29 item Rotter I-E Scale. The 
items retained the forced-choice feature used by Rotter in 
which the respondent is required to indicate which of two 
statements one internal, and one external, is closest to 
his views. The respondent was asked to indicate if the 
statement was much closer or slightly closer to his own 
opinion. The scoring of the test was done as follows:

1- internal response-much closer
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2- internal response-slightly closer
3- external response-slightly closer
4- external response-much closer.

The total score on the scale was obtained by summing the 
values on all 11 scale items. Thus, the theoretical range 
of scores was from 11 (internal)-44 (external).

//
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CHAPTER IV 
METHODOLOGY AND RESEARCH DESIGN

I. RESEARCH DESIGN
The research design selected for this experiment is 

the "three-group, before-after" design as outlined by 
Kerlinger (1973 p. 339).

Yy,_________X__________ Ya (Experimental)
0  - Yb_____ X  Ya (Control 1)

X Ya (Control 2)
^The strengths of this design include: (1) a control group,
(2) randomization, (3) pre-test-post-test, (4) avoids 
possible interactive effects due to sensitization of the 
pre test. This design is ideally suited to study change and 
the effects of an experimental treatment.

In this design subjects (teams) are assigned to the 
experimental group (top line) and the control group (bottom! 
line) and are pre tested on the measures Y, the dependent 
variables. Analysis of difference can be performed at Time
1. The experimental manipulation X is performed, after which 
the two groups are again measured on Y. The measures prod
uced by the second control group at Time 2 should indicate 
that the scores of the first control group at Time 2 were 
not unduly sensitized by the administration of the pre test.

Delineation of the Variables 
Independent Variable: type of hockey participation.

^1) Control group: non-contact, highly competitive
/
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Intramural hockey.
(2) Experimental group: open environment, non comp

etitive, emphasis on fitness, skill development 
and recreation.

Dependent Variables: skill, fitness, attitude, commitment,
locus of control.

II. SELECTION OP THE SAMPLE 
Control of as many variables as possible was attempted 

in selecting the sample. Demographic factors such as age, 
-weight, and number of years in hockey have been documented.
A skill factor has also been introduced which helps to sub
stantiate the homogeneity of the sample. Uncontrolled var
iables therefore, have been considered in assessing the 
sources of variance to be explained by the treatment effect.

The element of randomness was also considered for the 
selection of teams into both the experimental and control 
groups. Practical considerations prevented the assignment 
of subjects to groups at random. As:is true of any experi
ment where volunteers are used, the initial likeness of the 
two groups on the pre test could be affected by an uncontrolled 
variable characteristic to only one group of volunteers. 
However, the choice of teams for both the experimental league 
and the control group were selected at random. The selection 
difficulty of using volunteers therefore, disappears. While 
external validity or representativeness is somewhat decreased 
by the use of volunteers, the homogeneity or matching of like
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subjects by use of a pre-test design thereby restores the
*■principles of random selection.

The research design used in this experiment has also 
taken into account any pre-test, post-test sensitization 
effect that could alter variance to be explained by the 
treatment effect. A second control group, selected at random 
was tested at time 2.

III. COLLECTION OF THE DATA 
Several research techniques have been used in the 

collection of data for this study. These included qualitat
ive informative from two sources: (1) video-taped inter
views, (2) the open-ended questionnaire. Quantitative data 
was secured from both the skill-fitness tests and the paper 
and pencil psychological scales.

The intramural ice-hockey programme at the University 
of Windsor was then selected for the investigation. After 
an initial presentation to the captains of all teams in the 
intramural league, a follow up letter describing the experi
mental . game and its rules was sent to the teams who expressed 
interest in taking part in the ten week programme (see 
Appendix B ). Of these, four were selected at random. Data 
was likewise collected at random from four teams who part
icipated in the regular intramural league. Incentives to 
participate were minimized (i.e. ice-time was made available 
for the experimental group and a fitness and skill test for 
the control group).
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A pilot study preceded the formation of the experimental 
league. Data was collected from the teams that took part.
The teams invited were the University of Windsor Lancers 
and the Essex 73's, a Jr. B hockey club. This pilot session 
was designed to: (1) test and modify the rules of the game
(2) attain feedback from the players about the game (3) 
pre-test the scales for ease of administration and for the 
calculation of reliability.

Data was collected at the arena and in the physiology 
laboratory. The hockey skills test was performed on the 
ice. The control group was tested prior to practice games 
at the start of the season. The experimental group had 
skill testing before the first game of the Hi-Speed season.

The bicycle ergometer was stationed both at the arena 
and in the lab. Paper and pencil tests were administered 
in the dressing room before games. The investigator was 
present to control test situations and provided consistent 
instructions outlining how to complete each test.

IV. ANALYSIS OF THE DATA
The analysis of the data involved statistical procedures 

for two distinct areas within the thesis.
1. To determine the significance of difference between 

the mean responses and scores attained from the control and 
experimental groups for both the pre-test and post-test.

2. To determine statistical reliability and validity 
for the tests and measurements selected and constructed for
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this experiment.
The statistical analyses were performed by an SPSS 

programme on the University of Windsor IBM S/370 computer.

Analysis of Differences
The SPSS sub-programme CONDESCRIPTIVE produced a CODE 

BOOK of mean, variance, standard deviation and standard 
error for all variables tested on each group. To determine 
the significance of difference between the mean responses 
and scores, the groups were compared on all variables by the 
..use of a t-test.

The SPSS sub-programme T-TEST provided a test of stat
istical significance between the means of the two groups for 
both the pre-test and post-test. The sub-programme provides 
for the two computational formulae used to calculate a t- 
value. A t-test for independent samples compared the diff
erences between groups and a t-test for paired samples 
compared each group pre to post. The probability of any 
difference occuring by chance is reported for a two-tailed 
test unless otherwise indicated.

An SPSS sub-programme DISCRIMINANT was used to analyze 
the significance of group separation and to classify group 
membership. The analysis was performed on post test data 
only as it was hypothesized that a discriminant function 
would not separate the groups before treatment.

The sub-programme produced group means, standard deviations, 
a. total covariance matrix, separate and pooled group matrices, 
a stepwise discriminant function and classification results
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for predicted group membership. As a statistical procedure 
discriminant analysis will determine the significance with 
which the discriminating variables actually dicriminate 
between the groups and further will provide the degree to 
which the variables successfully classify group membership. 
No single variable is likely to discriminate perfectly 
between the two groups, but by mathematically combining 
them, a single dimension along which the groups cluster at 
different points may be found.

Measures of Relations 
An SPSS sub-programme PEARSON CORR was used to produce 

a measure of reliability and validity for the scales con
structed for use in this experiment. Pearson correlation 
coefficients were calculated to determine test-retest 
reliability of both the commitment to hockey scale and the 
attitude scale. A correlation matrix assessing construct 
validity was produced for the items of the attitude scale.

Reliability and Validity of the Tests and Measurements

Skill-Fitness Instruments

Hermiston Hockey Skills Test 
The Hermiston Standardized Hockey Skills Test was 

developed by Dr. R.T. Hermiston, an exercise physiologist 
and an active designer of hockey programs at the University 
of Windsor and in the nearby community of LaSalle. The 
test was constructed to yield an overall rating of hockey
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ability. Results of the Hermiston test when compared to 
two other predictive measures, indicated that the Hermiston 
Hockey Ability Test was the best predictor (r=.7) with the 
results of the other two tests showing a coefficient of 
correlation of approximately 0.5 (Hermiston et al, 1979).
It was therefore concluded that a hockey players ability 
correlated significantly with performance on the Hermiston 
test.

Wingate Thirty-Second Anaerobic Test (AN30)
An example of raw 'data collected from this test is 

summarized in Appendix A . Two components are associated 
with performance on the AN30: total AN30 power and peak
power. Total AN30 power was used in this study. The total 
AN30 power relative to body weight is significantly related 
to oxygen debt relative to body weight (r=0.63). The 
relationship between peak power/kg. and oxygen debt/kg. 
during the first minute of recovery after the AN30 yielded 
a correlation coefficient of r=0.85. Validation of the 
AN30 when compared to the Margaria Stair-Climb test produced 
a correlation of r=0.84 (Jacobs, 1979).

Psychological Instruments

Attitudes About Playing Hockey 
A list of 50 original items drawn from interviews and 

related literature was reduced to produce a 30 item summated 
rating scale according to the Likert technique of attitude
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scale construction (Murphy and Likert, 1966).
Reliability of the scale was calculated by the test- 

retest method of correlating scores from the control group 
subjects (no treatment). An SPSS sub-programme PEARSON 
CORR was used to perform the analysis. The subsequent 
reliability of. the scale produced a test-retest reliability 
coefficient of r=0.93 which is significant at the 99% level 
of confidence (p<.01).

Validity, as defined as the accuracy with which an 
instrument actually measures what it is intended to measure, 
was calculated using the method of construct validity 
(Magnusson, 1966). The concept of construct validity is 
especially useful when external criteria are not available.
An SPSS sub-programme PEARSON CORR produced an intercorrel
ation matrix between single items on different parts of the 
test. The underlying variables of the test must have a high 
intercorrelation if the test is to be regarded as measuring 
a unitary variable. Table 2 reports the intercorrelation 
coefficients for ratings of the variable "competitive 
attitude toward playing hockey".

When interpreting the coefficients several factors 
must be considered which limit the magnitude of the correl
ation. The items correlated measure essentially the same 
concept but are worded differently. The correlation there
fore, indicates the degree to which the items measure similar 
but not identical constructs. Further, as an expression 
of construct validity, the correlated items are only subsets
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of the overall raw score and as such the validity is limited 
by the degree to which these measures are indicators of the 
overall attitude.

The items which measured the social aspects of playing 
hockey produced a correlation coefficient of r=.37. Concepts 
such as companionship and a sense of belonging to a team 
were felt to contribute to the recreational aspects of 
attitude. The fitness components produced a correlation 
coefficient of r=.47. An emphasis placed on playing to 
increase personal fitness as opposed to playing for compet
itive reasons would also lead to an overall "recreational11 
orientation. The recreational component in itself was 
measured by ratings of relaxation and a change from everyday 
life. These items produced a correlation coefficient of 
r=.40.

Commitment to Hockey (CH)
Reliability of the Carmack and Martens Scale (Commit

ment to Running, 1979) was calculated using the analysis of 
variance procedure outlined by Kerlinger (1973 pp. 448-449). 
The reliability coefficient thereby attained was .93. Internal 
consistency was assessed also by calculating a correlation 
matrix among the 12 items of the scale; from this matrix, 
a mean inter-item correlation coefficient of .30 was produced. 
The Kuder-Richardson formula 20 was then applied obtaining 
a reliability coefficient of .97.

The modified scale used in this present study (Commit-
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ment to Hockey) was constructed by replacing the word 
"running" with the phrase "playing hockey" . The 12 iteiji 
scale was pilot tested and data was collected from twenty- 
five (25) subjects. The subsequent reliability of this 
scale was calculated according to the test-retest procedure 
to produce a reliability coefficient of r=.77 which is 
significant at the 99% level of confidence.

An SPSS sub-programme PEARSON CORR produced an inter
correlation matrix between single items of the test as a
measure of construct validity. Table 3 reports the inter-

0correlation coefficients produced by the items of the commit 
ment to hockey scale. The items which measured commitment 
produced a correlation coeficient of .50. Enjoyment was 
determined by ratings of how playing hockey contributed to 
overall enjoyment of life and produced a correlation coeff
icient of .60. Drudgery, a measure of feelings derived 
from playing hockey produced a correlation coefficient of 
.71.

The intercorrelation matrix produced for items from 
both the commitment scale and the attitude scale is shown 
in Table 4. The correlation coefficients for each item 
are reported with their corresponding level of significance. 
All items were correlated as independent measurements. 
Variables shown numerically as 1,2,3,7,8,9 pertain to the 
attitude scale. Variables 4,5,6,10,11,12 pertain to the 
commitment scale. Low or negative correlations within the 
matrix indicate that those items are measuring different
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TABLE 2 1
INTERCORRELATION COEFFICIENTS BASED ON ITEMS IN THE ATTITUDE SCALE

(n=30)

Variable Social Fitness Recreation

Social 0.37
Fitness 0.47
Recreation 0.40

TABLE 3
INTERCORRELATION COEFFICIENTS BASED ON ITEMS IN THE COMMITMENT SCALE

(n=30)

Variable Commitment Enjoyment Drudgery

Commitment
Enjoyment
Drudgery

0.50
0.60

0.71
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concepts, thereby contributing an additional test of construct 
validity.

' IiOCUs Of Control 
The abbreviated measure of internal-external locus of 

control developed by Valecha and Ostrom (1974) has produced 
similar scale-reliability to the full 29 item Rotter I-E 
scale. The abbreviated scale was pre-tested along with the 
Rotter scale to produce a correlation coefficient r=.69. 
Split-half and test-retest reliability coefficients obtained 
on the original Rotter scale averaged about r=.70. A four 
part differentiated response ("much closer”, "slightly 
closer") further improved the reliability of the scale.
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CHAPTER V 
RESULTS AND INTERPRETATIONS

The results reported in this chapter have been organ
ized according to the variables and the type of analysis 
selected for their interpretation. The chapter, therefore, 
is divided into four sections. Section one reports the 
demographic information describing the characteristics of 
the sample used in this experiment. This section also doc
uments the subjects reasons for playing hockey, information 
secured from the open-ended "general information question
naire" . Section two reports the ice-time differences and 
duration of play between the two game conditions. Section 
three reports the psycho-physiological changes associated 
with participation in ten weeks of the experimental programme. 
Section four deals with the differences between the exper
imental and control groups using a stepwise discriminant 
analysis. Group separation was examined for nine psychol
ogical variables which were entered into the analysis.

I. DEMOGRAPHIC INFORMATION AND REASONS FOR
PLAYING HOCKEY 

The demographic information for both the control and 
experimental groups is reported in Table 5. The demographic 
information was collected to control for variance on such 
factors as age and number of years in hockey. The level of
significance derived from the analysis produced no signif-

/
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»
TABLE 5

DEMOGRAPHIC INFORMATION OF HI-SPEED AND CONTROL GROUP SUBJECTS
(n=44)

Hi-Speed (n=25) Intramural (n=19)
Variable x S.D. x S.D. t-value Level of Significance

Age 24.6 3.31 24.7 2.41 -0.12 0.908
Height (cm) 176.2 7.5 177.7 4.63 -0.82 0.415
Weight (kg) 74.9 10.05 76.2 8.38 -0.46 0.649 '
Years in Hockey 8.9 3.52 7.3 4.01 1.40 0.171
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icant differences between the groups. The average age for 
a university intramural hockey player is 24.6 years. The 
experimental group subjects had played an average of 8.9 
years of hockey or 1.6 years more than their control group 
counterparts.

The results of the most frequently expressed reasons 
for playing hockey appear in Table 6. Subjects were asked 
to give three reasons for why they began to play hockey and 
for why they are presently playing. The responses were 
subsequently classified into five general categories and 
the very specific or infrequent responses were listed as 
miscellaneous. The reasons for beginning to play hockey 
show that Hi-Speed subjects felt that the social aspects 
(affiliation, friendship} of playing hockey were important 
whereas the control group subjects expressed personal achieve
ment (goal orientation, success} more frequently than did 
the experimental group. The reasons for presently playing 
indicate that Hi-Speed subjects stressed enjoyment while 
the control group felt that fitness was the most important 
factor.

II. ICE-TIME AND GAME DURATION
Total playing time and game duration for each playing 

condition is reported in Table 7. Actual playing time is 
expressed as a percentage of the total game played. Hi- 
Speed subjects averaged 56.2% of the total game time (24 
minutes} while their intramural counterparts averaged only
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REASONS
TABLE 6 

FOR PLAYING
1

HOCKEY

Beginning Hi-Speed (%) Intramural (%)

Influenced by Others 28.1 30.4
Enjoyment 22.8 26.3
Social Aspects 15.8 8.8
Fitness 14.0 12.3
Personal Achievement 8.8 14.0
Miscellaneous 10.5 8.8

Present Hi-Speed (%) Intramural (%)

Enjoyment 35.1 21.8
Fitness 26.3 27.3
Social Aspects 21.5 21.8
Personal Achievement 1 17.5 21.8
Influenced by Others 0.0 2.0
Miscellaneous 0.0 5.5
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TABLE 7
ICE TIME FOR EACH PLAYING CONDITION

(n-14) .............

Variable Hi-Speed Intramural
(x min) (x min)

Time on the Bench 8.2 26.5
Time for Whistles 1.0 6.54
Time Between Periods 2.0 1.76
Time Puck in Play 21.0 38.7,
Total Playing Time 11.8 12.2
Percentage of Total Game Played 56.2* ......  31.5*

Total Game Time 24 47
Pre Game Warm-up 6 6
Total Ice Time Alloted for 1 Game 30 ........ 53....

*Ice Time Difference Between Groups Significant (p <.01)
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31.5% of the total game time (53 minutes). The actual 
playing time derived from a one hour game was very similar 
to a study by Montogomery and Vartzbedian (1979) who re
ported that participants average 29% of the total ice-time 
alloted for one.game. Actual playing time increased sig
nificantly (p < .01) in the experimental situation when total 
non-playing time was held constant.

Hi-Speed participants averaged 8.2 minutes per game on 
the bench or 34.1% of the total game. Participants in the 
regularvintramural game of 53 minutes in duration averaged 
26.5 minutes or 56.3% of the total game time sitting on the 
bench. The initial goal of the experimental programme there
fore, has been satisfied the game was designed to increase 
actual playing time and to limit many of the needless stop
pages in play. It must be stated, however, that while actual 
playing time varied significantly between the two game cond
itions, the introduction of this new variable (actual playing 
time) has not sacrificed the basic criterion of experimental 
control. Actual playing time was systematically controlled 
throughout the experiment.

Data on the ice-time was collected for both groups.
This contribution to experimental control was essential to 
monitor treatment effect incurred through Hi-Speed partic
ipation. Variability between the two test conditions on 
ice-time alone would confound the results of the experiment. 
Experimental subjects played ten games of Hi-Speed Hockey 
or the equivalent total, playing time of five intramural
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games over the test-retest period. The intramural subjects 
played ten games in this same period or the equivalent play
ing time derived from the Hi-Speed programme. The total 
ice-time alloted for Hi-Speed which provided the same amount 
of actual playing time was thereby reduced by half. In an 
attempt to maximize ice-time utilization it is fair to cal
culate that in one hour of Hi-Speed Hockey four teams or 
twenty-four players are provided with hockey. In the same 
one hour of alloted ice-time, two teams or approximately 
twenty-four intramural players are also serviced with hockey 
but receive significantly less playing time. Hi-Speed Hockey 
has provided significantly more playing time to the same 
number of participants in one-hour of Ice-time.

By playing more the participant greatly increases the 
number of opportunities to handle the puck, an activity 
deemed fundamental to both skill acquisition and mastery of 
the hockey playing environment. It Is felt that the in-: 
creased playing time and reduced time on the bench will 
initiate feelings of greater overall contribution and enjoy
ment. This in turn will produce subsequent changes in the 
selected psycho-physiological attributes of the experimental 
participants. The findings of the study, therefore, are 
based on a controlled treatment administered to a sampling 
of subjects who receive a fixed total amount of ice-time 
but whose treatment is based upon the conditions of the 
game in the modified hockey environment.

•'4 //
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III. SKILL, FITNESS AND PSYCHOLOGICAL VARIABLES
The psycho-physiological differences between the ex

perimental and control groups pre and post are summarized 
in Table 8. The levels of significance reported in Table 
5 indicate that pre to post differential effects for all 
variables analyzed produced no significant differences. As 
hypothesized scores showed that the two groups were very 
similar on all measures.at the pre-test. When retested the 
difference between the Hi-Speed and control group subjects 
showed that experimental group subjects did not change sig
nificantly more than did their control group counterparts. 
Significant pre to post changes did occur however, when the 
scores of the experimental group were subjected to a cor
related test of significance to determine the magnitude of 
the treatment effect among experimental group subjects only.

These pre to post directional changes and their stand
ard deviations for each group are summarized graphically 
for all variables. Figure 1 shows that the control group 
improved performance on the skill test slightly over the ten 
week period while the experimental group hardly changed at 
all. The Hi-Speed participants began the experiment with 
a lower mean performance score on the test. Figure 2 il
lustrates pre to post differences in commitment to hockey 
scores between the two groups.

The control group began the experiment with a higher 
mean commitment score (50.5) than did the experimental group 
C47.1) however, over the same test re-test period commitment
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TABLE g
PSYCHO-PHYSIOLOGICAL DIFFERENCES BETWEEN GROUPS PRE AND POST

(n=38)

Variable Hi-Speed (n=19) Intramural (n=19)
x S.D. x S.D. t-value Level of

Significance

Skill Pre 41.5 3.67 42.1 4.75 -0.31 .763
Skill Post 40.0 2.49 39.8 5.28 0.06 .945
Fitness Pre 42.6 7.87 40.0 7.00 -1.10 .283
Fitness Post 45.9 5.0 44.2 1.32 1.17 .256
Attitude Pre 107.2 7.71 108.6 6.33 -0.60 .554
Attitude Post 109.0 8.05 107.2 7.95 0.63 .534
Commitment Pre 47.1 6.25 50.5 5.45 -1.80 .080
Commitment Post 48.8 6.04 49.9 6.45 -0.52 .610
Internality Pre 23.4 3.45 23.5 4.75 -0.13 .900
Internality Post 23.3 • 4.31 24.9 3.63 -1.19 .242,
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among control group subjects actually decreased (49.9) 
while commitment scores for the experimental group increased 
(48.8). Figure 3 reports changes in body weight. The 
control group started the experiment heavier than the ex
perimental group and showed a gain in body weight while their 
experimental counterparts maintained the same weight over 
the test-retest period. Figure 4 illustrates the pre and 
post differences in anaerobic fitness. The control group 
began the experiment less fit than the experimental group 
and did not increase fitness as much as the experimental 
group when retested at the end of the experiment. Figure 5 
illustrates the differential effects in competitive attitudes 
toward hockey. A higher score indicates a more recreational 
orientation. Control group subjects began the experiment 
with a higher mean attitude score (108.6) than did the ex
perimental group and became more competitive (107.2) over 
the ten week period. The experimental group began with a 
mean attitude score (107.2) and increased to a more recre
ational score (108.9) at the completion of the experiment.
The differential change toward a more recreational attitude 
among the Hi-Speed subjects with a concurrent increase in 
competitive attitude among intramural subjects supports the 
hypothesis that Hi-Speed Hockey can foster a more recreate 
ional orientation toward playing hockey. Figure 6 reports 
pre to post changes in locus of control. A decrease in the 
mean value indicates a shift toward internality. Control
group'subjects became more external (controlled by others

/
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luck, chance) during this experiment while their Hi-Speed 
counterparts demonstrated a shift toward a more internal 
orientation (self control).

Table 9 reports the mean standard deviation and level 
of significance for a second control group tested at time 
two only. This group was included as a control for a test- 
retest sensitization effect in accordance with the design 
of the experiment. There were no significant differences 
between control group one and the second control group tested

r

at time two only. The scores from the three psychological 
scales were analyzed using a t-test for independent samples 
and the two tailed probability is summarized in Table 6.
The attitude score for the second control group while not 
significantly different is somewhat lower (103.5) than the 
score reported for control group one (107.2) indicating a 
more competitive orientation. Subjects composing the two 
teams which made up the second control group were tested 
before a game which was to determine their eligability for 
the intramural playoffs. The two teams which made up con
trol group one were already assured of a playoff position 
when tested which accounts for a lower competitive attitude 
score for this group.

The psycho-physiological changes associated with ten 
weeks of intramural hockey are reported in Table IQ. Pre to 
post scores on all variables for control group subjects 
produced no significant differences. The level of signif
icance is reported for a two-tailed test; reflecting the
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TABLE 10
PSYCHO-PHYSIOLOGICAL CHANGES ASSOCIATED WITH TEN WEEKS

OF INTRAMURAL HOCKEY 
(n=19)

Variable Pre S.D. Post S.D. Mean t-value Level of
X X Diff. Significance

Skill (sec) 42.1 4.51 39.8 5.28 -2.3 0.70 0.533
Fitness (kpm/kg/min) 
(n=5)

39.6 7.00 43.6 1.81 4.0 -1.03 0.492

Weight (kg) 76.2 8.38 78.9 8.08 2.7 -0.54 0.625
Attitude 108.6 6.33 107.2 7.95 -1.4 0.53 0.601
Commitment 50.5 5.25 49.9 6.45 -0.6 0.28 0.781
Internality 23.4 4.78 24.9 3.63 1.5 -1.03 0.311
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initial hypothesis that no directional change was expected 
for the control group. On the variable skill, control group 
subjects improved performance slightly over the ten week 
period. Anaerobic fitness as expected, increased as a 
function of active participation in hockey but did not in
crease significantly. Pre to post body weight changes showed 
that control group subjects gained 2.7 kg. Test-retest 
scores on the competitive attitude scale produced a decrease 
in recreational attitude or conversely, a shift toward a 
more competitive orientation toward playing hockey. This 
finding supports the underlying position that regular intra
mural hockey at the university level increases the compet
itive attitudes of its participants. Scores on the commit
ment to hockey scale produced a marginal decrease. The most 
prominent psychological change among control group subjects 
was a shift toward a more external frame of reference over 
the ten week experiment. A change in locus of control es
pecially toward externality among subjects whose average age 
was 24.7 years suggests that a series of significant events 
took place to alter the score of the control group subjects 
during the test-retest period. The increase in externality 
over this short period of time indicates that a shift toward 
an external orientation can occur. The increase noted may 
reflect the demands placed upon the subjects by a large uni
versity residence to secure the intramural hockey champion- 
ship.

Table 11 ' reports the results of the treatment effect
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TABLE 11
PSYCHO-PHYSIOLOGICAL CHANGES ASSOCIATED WITH TEN WEEKS OF

HI-SPEED HOCKEY 
(n=24)

Variable
\

Pre
X

S.D. Post
X

S.D. Mean
Diff.

t-value Level of 
Significance

Skill (sec) 41.3 2.98 41.5 3.96 0.2 -0.13 0.453
Fitness (kpm/kg/min) 42.6 6.67 46.7 3.88 4.2 -2.54* 0.013
Weight (kg) 71.2 14.57 71.1 17.57 -0.1 0.07 0.474
Attitude 106.7 7.86 107.1 6.63 0.4 -0.27 0.395
Commitment 47.1 6.99 47.8 6.15 0.7 -0.61 0.275
Internality 23.2 3.49 22.3 3.50 -0.9 1.47 0.083

* Significant at p< .01
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measured for the experimental group. Pre to post changes 
associated with the ten weeks of Hi-Speed Hockey are given. 
Levels of significance are reported for a one tailed test 
reflecting the initial hypothesis that Hi-Speed subjects 
would produce directional change on all variables. Pre to 
post treatment, effects among experimental subjects produced 
one significant difference. Hi-Speed subjects incurred an 
anaerobic fitness increment significant at the 99% level of 
confidence (p<.01). The three psychological variables; 
attitude, commitment, and locus of control all produced 
directional change in accordance with the experimental hypoth
eses. Hi-Speed subjects showed a decrease in competitive 
attitude over the ten week period marking a shift or emphasis 
toward the recreational aspects of playing hockey. This 
change was accompanied by an increased score on the commit
ment to hockey scale reflecting heightened or renewed enjoy
ment and dedication to playing hockey. On the locus of con
trol variable, experimental group subjects produced a notable 
shift toward a more internal frame of reference, a finding 
in compliance with the basic premise underlying the exper
iment. The initial experimental hypothesis stated that 
internality would increase among Hi-Speed subjects as a 
function of increased feelings of personal control stemming 
from participation in the modified hockey environment.

Group responses to the six concepts which collectively 
contribute to the overall score on the attitude scale are 
reported in Table'12. Levels of significance were calculated
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TABLE312
CHANGES IN ATTITUDE 

OF HI-
ASSOCIATED WITH TEN 
SPEED HOCKEY 
(n=50)

WEEKS

Item Hi-Speed (n=20) Intramural (n==30)

s

X S.D. X S.D. t-value Level of 
Significance

Aggression 3.50 0.95 2.83 0.95 2.44** .009
Competition 2.85 1.09 2.63 1.03 0.70 .243
Skill Environment 3.15 1.39 2.53 1.17 1.64* .055
Winning 3.85 0.86 3.53 1.25 1.05 .149
Team Aggression 2.95 1.25 2.76 0.90 0.57 .286
Utility 2.70 1.03 2.53 0.97 0.57 .285

** Significant p<.01 
* Significant p< .05
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for a one-tailed directional test. The analysis produced 
two significant differences between the control and exper
imental groups. Control group subjects scored significantly 
higher (p<.01) than did the experimental group on the ag
gression variable. Hi-Speed subjects felt less hostile to
ward their opponents by rating this action less acceptable 
than did their intramural counterparts. Control and ex
perimental group subjects differed significantly (p_< .05) 
on rating the emphasis placed on hockey skill. Control 
group subjects felt that recreational hockey did not require 
the same degree of skill as would a more competitive hockey 
environment.

Control group subjects showed a preference for a com
petitive hockey environment over a recreational one and felt 
that winning was an indicator of success in hockey.

Control group subjects rated an aggressive team as 
having a better chance of winning and felt that the present 
game was more likely to continue in its present form without 
changes.

XV. ANALYSIS OF GROUP SEPARATION
The selection of discriminant analysis as a statistical 

procedure was based on its ability to distinguish between 
the two groups involved in the experiment. In order to de
termine if the groups showed systematic differences as a 
result of the experiment,.a set of discriminating variables 
on which the groups were expected to differ was entered into
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the analysis. These variables and the group means are re
ported in Table 13. The discriminant analysis was performed 
on data collected at time two, so that the groups would be 
distinguished on the basis of the experimental effect. It 
is hypothesized that the discriminant function would not 
distinguish or. separate the groups on any Time one variable. 
However, it is implicit that the discriminating variables 
would classify the two groups on any of the variables after 
the treatment effect.

The mathematical objective of discriminant analysis 
is to force the groups to be as statistically distinct as 
possible by maximizing the F ratio (Nie,- Hull, et al, 1975) . 
This group separation indicates which psychological attri
butes best represents a players inclusion into one of the 
two game conditions. We would expect therefore, that members 
of the Hi-Speed group would differ from the control group 
on a set of psychological variables measured after the ex
perimental manipulation.

The variables were entered into the analysis in a step
wise fashion. The stepwise method selects the variables 
on the basis of their discriminating power. At each step 
a variable is removed indicating it to be the best group 
discriminator and all remaining variables are re-entered.
The next best discriminator is selected at each step. Five 
stepwise criteria are available in the SPSS sub-programme 
DISCRIMINANT. The criterion used for this analysis was 
Rao's V which is a generalized distance measure. When Rao's
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TABLE 13
DISCRIMINATING VARIABLES USED IN THE ANALYSIS

Variable Hi-Speed Control
X  X

Total
X

Competitive Attitude 108.8 104.9 106.4
Commitment to Hockey 48.8 49.4 49.1
Internality 24.8 24.9 24.8
Aggression 3.5 2.8 3.1
Competitive. • Environment 2.9 2.6 2.7
Skill Environment 3.2 2.5 2.8
Winning 3.9 3.5 3.7
Team Aggression 3.0 • 2.8 2.8
Perceived Utility 2.7 2.5 2.6



67

V is used the variable selected at each step is the one 
which contributes to the largest increase in V when added 
to the previous variables (Nie, Hull, 1975). All variables 
were included in the analysis regardless of their negative 
or positive contribution to group separation by selecting 
a minimum inclusion value of 0.0.

When interpreting the step-wise method the step at 
which each variable is entered into the analysis provides 
an indication of the importance of that variable in discrim
inating between the groups. In this analysis, (Table 14) 
aggression appears to be the most important variable in 
discriminating between the groups. Whereas preference for 
a competitive environment appears to be the least important 
variable. This means that there is significantly more var
iation between groups on the aggression variable (p^1.014) .

Another measure of the importance of each variable in ̂ 
discriminating between the groups is the F value. The larger 
the F value, the more important that variable is in discrim
inating between the groups. However, it is important to 
note that the column of F values is only approximately re
lated to the order of entry into the analysis. This is due 
in part to a situation termed Multicollinearity. Multicol- 
linearity arises when some or all of the variables are highly 
intercorrelated which may affect entrance order. For ex
ample utility may be highly correlated with other variables 
and is entered ahead of the other variables on the basis 
of its discriminating power. The stepwise discriminant
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analysis included two groups and nine psychological variables 
and the results are found in Table 14. The variable which 
produced the most significant group separation was aggression. 
Hi-Speed subjects felt less hostile toward an opponent 
while control group subjects felt significantly more hostile 
Cp <.01). Experimental group responses indicate that hockey 
can be enjoyed as a game if the need for aggression toward 
an opponent were removed.

On the variable“skill environment*Hi-Speed subjects 
assessed the skill requirements of a recreational game to 
be as important as those found in a competitive game, whereas 
their control group counterparts significantly differed 
(p< .01) rating a competitive environment to be more skill
full.

The perceived utility of playing hockey was measured 
by determining if the state of the present game would lead 
to its ultimate decline. Control group subjects felt that 
the present game was less likely to decline in popularity . 
and significantly differed (p<.05) from the Hi-Speed sub
jects on this item. If the present game form is rated as 
being acceptable by control group subjects it would follow 
that they are more likely to accept the normative conditions 
that characterize the game. Conversely, Hi-Speed subjects 
are more likely to reject the unacceptable aspects of the 
present game and are more likely to accept an alternative 
game form.

Hi-Speed subjects differed significantly Cp< .05) from
/
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TABLE 14
A STEPWISE DISCRIMINANT ANALYSIS OF 2 GROUPS AND 9 VARIABLES

(n=50)

Step
Number

Item
Entered

F
To Remove

Wilk's
lambda

Sig. of 
lambda

Rao' s 
V

Sig. of 
Rao’s V

1 Aggression 4.966 .890 .019 5.93** .014
2 Skill Environment 2.305 .847 .020 8.65** .013
3 Utility 0.256 .831 .035 9.77* .021
4 Internality 0.809 .821 .059 10.45* .033
5 Commitment 0.605 .815 .097 10.92* .053
6 Team Aggression 0.297 .810 .148 11.28 .080
7 Attitude 0.245 .807 .216 11.51 .118
8 Winning 0.161 .803 .293 11.76 .162
9 Competitive Environment 0.918 .803 .391 11.77 .226

** Increase in V significant p< .01
* Increase in V significant p <. .05
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the control group at Time two when measured on the locus of 
control variable. Hi-Speed subjects became more internal 
over the experimental period whereas the control group shifted 
toward a more external orientation.

Step five entered the commitment scores for each group 
which produced the last discriminating variable that sep
arated the groups significantly (p^.05] . The control group 
scored higher on the commitment scale than did their Hi- 
Speed counterparts at Time two however, as hypothesized the 
experimental group increased their commitment to hockey over 
the ten week period whereas the control group actually became 
less committed to playing.

Steps six through nine failed to separate the groups at 
the 95% confidence level which indicates that responses on 
the treatment effect failed to distinguish between the control 
and experimental group on those variables.

A second feature of discriminant analysis was used to 
predict which group a particular subject should belong to 
based on the data used in the analysis. In this experiment 
each subject was classified into either the control or ex
perimental group and the classification results are reported 
in Table 15. In the analysis using two groups and nine 
variables 64% of all cases were correctly classified. This 
indicates that nearly two-thirds of the subjects were cor
rectly classified as responding in accordance with actual 
group membership.

Tn attempting to assess which of the nine variables

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

TABLE 15
CLASSIFICATION RESULTS FROM DISCRIMINANT ANALYSIS

(n=50)

Actual Group N of Cases Predicted Group Membership 
Group 1 Group 2

Group 1 
Hi-Speed

20 13(65.0%) 7(35.0%)

Group 2 
Intramural

30 11(36.7%) 19(63.3%)

Percent of "Grouped" Cases Correctly Classified: 64.0%
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contributed most significantly to the percentage of cases 
correctly classified the value of Wilks' Lamdba was examined. 
In a stepwise selection of variables the value of Wilks'
Lambda is the overall multivariate F ratio for a test of 
differences among group centroids. The variable which 
maximizes the F ratio also minimizes Wilks' Lambda. It can 
be seen from the values in Table 14, the first five variables 
reduce the value of Lambda considerably but the remaining four 
show very small reduction or group discrimination. In order 
to significantly predict the effects of Hi-Speed Hockey on its 
participants the number of variables or predicted outcomes . 
therefore, could be reduced to those items which produced 
significant group differences.
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CHAPTER VI 
SUMMARY AND CONCLUSIONS

I. SUMMARY
This study was an exploration into the psychology of 

playing hockey, an area of research which emerged from an 
ongoing assessment of the effects of athletic competition 
on the participant. Specifically, this investigation 
gathered scientific information on a number of people who 
participated in intramural ice-hockey, a voluntary, self- 
rewarding activity, selected as a means of recreation. The 
data was collected from two groups of subjects. A control 
group consisted of four intramural teams at the University 
of Windsor. An experimental group of twenty-four individuals 
in addition to playing the regular game took part in an 
experimental league, designed to emphasize skill, fitness 
and recreation. The experiment sought to determine if 
positive changes among these variables would produce a 
concurrent reduction of aggression and a shift away from 
the competitive attitude which predominates throughout 
hockey. The positive behavioural outcomes derived from 
participation in the modified game (Hi-Speed Hockey) as a 
treatment effect, could therefore, be applied to hockey 
programmes at many levels.

A number of standardized instruments were used in the 
study but it was also necessary to construct new and specific
wayg'i of measuring the attributes which characterize intra-

/
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mural hockey participants. Subsequent reliability and 
validity indices were calculated for these instruments 
which produced important information for the analysis and 
interpretation of the experimental findings.

The variables selected for inclusion in the research 
were those which provided an accurate and objective assess
ment of the hockey environment which typifies an intramural 
participant.

IT. CONCLUSIONS 
On the basis of the results obtained from the study, 

it is expedient to consider the usefulness of the topic.
The investigation examined two hockey environments; an 
existing competitive intramural league and an experimental 
recreational league. Previous work in the area of competition 
theory has suggested that intramural participation does not 
increase competitiveness (professionalization of attitude).
The evidence from this present study indicates that the 
modified hockey environment provides a more effective outlet 
for recreational participants than does the regular league. 
Positive changes in the variables assessed occured in the 
experimental group. Control group subjects in fact, became 
more competitive during the period of the experiment.

The discriminant analysis was useful in identifying those 
variables which separate the two groups, one which received 
a treatment and one which received no treatment. Five 
variables produced significant differences and predicted
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group membership with 64% accuracy. The identification of 
these variables creates not only an ideal starting point 
for further investigative research, but the results themselves 
must be carefully assessed.
1. Aggression, measured by ratings of hostility toward 
an opponent was found to be significantly higher among the 
intramural participants. The emphasis placed on winning, 
even in an intramural environment was sufficient to elicit 
responses of aggression, a behavioural norm in hockey.
2. Aggressive behaviour in hockey has in many instances 
replaced the skillful requirements of the game. Players
who lack ability, have found success by substituting aggression 
for skill. It was hypothesized that this substitution would 
not take place at the recreational level. Ideally, as the 
normative components of a competitive hockey environment are 
reduced (aggression, hostility, retaliation), the skill 
demands required for performance should increase. Control 
group subjects, however, felt that hockey skill was not an 
essential requirement for participation in recreational 
hockey. The experimental group rated the skill requirements 
of a recreational setting to be as important as those found 
in a more competitive environment. Mean ratings of the 
experimental group suggests that in competitive or recreational 
hockey skill should not be sacrificed to meet the demands 
of the situation.
3. The perceived utility of existing hockey programmes 
was viewed differently by the two groups. Control group 
subjects felt that the present condition of hockey would
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not lead to a decline in the games's popularity. The 
experimental group revealed rejection of hockey's present 
state, an indication that changes to the game are required.
4. Internality decribes the degree to which an individual 
believes that events and rewards are a consequence of ones 
own behaviour. It was hypothesized that feelings of personal 
control could be strengthened by placing subjects in a 
specific environmental condition. A significant change
in I-E orientation did occur during the experiment. Hi- 
Speed subjects became significantly more internal when 
compared with the control group subjects who actually shifted 
to an increasingly external disposition. The increase in 
internality appears to be related to the performance outcomes 
provided by the Hi-Speed environment.
5. Commitment, as a predictor of psychological identification 
and involvement reflects the degree to which an individual 
exhibits active membership in a group or organization.
Highly commited individuals are more likely to display 
regular attendance and will comply with an organizations 
goals. Hi-Speed subjects attended 74% of the experimental 
games and became significantly more commited to hockey than 
did their intramural counterparts.

These conclusions are supportive of the literature 
which suggests that movement away from a competitive 
environment increases a play or recreational orientation 
among adult participants. However, in terms of the experi
mental. situation these conclusions produce new theoretical
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implications. Existing recreational and intramural environ
ments should be revised so that actual playing conditions 
reflect these research findings.

There is reason to believe that the results of this 
experiment should be used to modify existing hockey pro
grammes, an area where this research makes its greatest 
practical contributions.

III. RECOMMENDATIONS

Although studies of this kind may create useful'and 
necessary information, they too often fail to bring about the 
theoretical and practical impact that is actually embodied 
in the research. Having designed an experiment to determine 
the psychological effects of participation in a modified 
athletic environment, an effective strategy must be developed 
whereby this information will provide answers to specific 
questions posed by the research problem. The following 
recommendations therefore, reflect the changes that occured 
among the experimental participants. The effects of the 
experimental manipulation as measured by the dependent variables 
represents possible solutions to similar and related problems.

Hi-Speed extends hockey participation from its highly
competitive base in the traditional game (professional, varsity,
or travel team) to three groups of people. These include
players who elect not to participate because they do not enjoy
the regular game or who are not good enough to perform in the * /

elite
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elite stream; those players who would play, but no hockey 
programme is offered, and those who would like to play but 
are limited by factors such as time and commitment. It is 
important to assess the relative contribution Hi-Speed makes 
to each sector.

It has been shown that active participation in a modified 
athletic environment can be an effective means of altering 
normative behaviour. The active participant is exposed to 
a variety of novel situations which require changes in be
haviour. This research has examined these effects and has 
attempted to identify the many situations which require the 
participant to choose between the available alternatives.
Based upon the research findings, it is suggested that Hi- 
Speed Hockey be offered as an alternative to regular hockey, 
when the modified game could attract players who would other
wise elect not to play.

The desired changes in the dependent variables under 
investigation give rise to several other specific applications. 
Hi-Speed, designed in part to curb violence and limit undesired 
anti-social behaviours lends itself well to juvenile level 
hockey. The modified game successfully intervenes between 
aggressive urges that so often surface at this level of hockey.

In the analysis of commitment to hockey, it was shown 
that Hi-Speed subjects became more committed to playing hockey 
over the ten week period. It is assumed that when time is 
viewed as a limiting factor to participation, Hi-Speed which
provides an intensive game in a short period of time, becomes

/

an attractive alternative.
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CALCULATIONS FOR AN3Q

Example: Subject #1 Weight: 82.7kg.
Resistance= 82.7 kg. x 0.075 kiloponds Ckp) kg.
Work load = 6.2 kp.

Test Results:
REVOLUTIONS 

13.5 
12.0 
11.0 
9.5 
8.0 
7.Q 
61.0

TOTAL AN30 POWER
_ # revs, x resistance x fly wheel distance/rev

body wt. (kg)

= 61 x 6.2 x 6 x 2 CSOsec.)

4538
82.7

= 55 kpm/kg/min.

TIME 
0- 5 
5-10 

10-15 
15-20 
20-25 
25-30
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University of Windsor 
Intramural Hockey Notice

To: Intramural Hockey Captains Date: January, 1980
Subject: Hi-Speed Hockey League

General Information
1 . As a captain of Intramural hockey this experimental

league provides your team with free practive time and 
an opportunity to play an enjoyable recreational altern
ative to the competitive league.

2. The league will run for 10 consecutive weeks beginning 
in JANUARY and culminating in MARCH.

3. I have ice-time available at either South Windsor Arena 
or Adie Knox Arena which are closest to the campus.
I will meet with you to mutually agree upon the best 
available time for all teams.

4. You need 1 goalie and 6 skaters.. List your players 
on the Intramural registration form.

Game Description
A University of Windsor Research Team is launching 

an alternative form of hockey to be offered i n .conjunction 
with the Intramural programme already in progress. Hi- 
Speed or 3 on 3 was designed to emphasize the skill and 
fitness components of hockey and eliminate the dirty, violent 
play that we feel has taken the "fun" out of playing hockey. 
This -is a wide open game that provides the participant with
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the opportunity to skate, pass and shoot; something like the 
good old days of "pond" hockey. You have the freedom to 
move anywhere on the ice, creating your own plays with 
precision passes and tactful strategies. You will be on the 
ice and skating more than in a regular game which will pro
vide a great invigorating work-out. You will feel "fitter" 
every time out.

Hi-Speed attempts to recapture the essence of the game 
of hockey as it was intended to be played. With the onset 
of violence in amateur hockey and the recent decline in 
Canadian supremacy in International hockey (Especially against 
Russia, Czech., Sweden) we have tried to develop a game that 
could be implemented to redirect the development of skillful 
Canadian hockey players.

You will be taking part in one of Canada's most innov
ative hockey development programmes. CBC Radio has taped 
a show for provincial broadcast which talks about the Hi- 
Speed league here at the University of Windsor. The media 
has been contacted and will be present for the first game 
which indicates the interest is there.

A hockey skills test like the one on NHL Showdown will 
be administered at the first meeting at the ice as well as 
a practice game to get used to 3 on 3. A forth year Human 
Kinetics student, studying the Advanced Analysis of Coaching 
will be assigned to each team to help you understand the 
rules and goals of the new game. As Captain, you should 
work closely with you "coach" to decide what formations and
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player alignments make best use of the "open" ice.
Each team will play 1 game a week for 10 weeks which 

is free ice-time for you. The league will run from JAN. 
22-MAR. 21. Playoffs will be scheduled and a combined
system of points and goals will be tallied for the league 
standings. Each participant will be awarded an intramural 
shield and prizes for M.V.P., scoring, and league champion 
have been allocated.

I am looking forward to the openning game and I am 
confident that your team will enjoy the experience.

Thank you for you participation in this pioneering 
hockey experiment.

Sincerely,

Greg Reeds 
Hi-Speed Convenor.

/
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General Information Sheet 
Part I

Name: ............................. ..... .......
Birthdate: ..............................

(month) (day) (year)
Height: '____ ____
Weight: ____________
Levels of hockey played: (please circle)

Minor Junior University Intramural Industrial 
Recreational Casual 

Total hockey experience in years:
2 years 4 years 6 years 8 years 10 years 12 years

or over
Average hours of hockey per week (presently): ______________
Did you play last semester: ______________
If so, how many hours per week?'_______________________________
Do you participate in any other sports? ______________
If so, how many hours?____________________________ ______________
Do you do any fitness training? ______________

(Specify strength of aerobic) ______________
If so, how many hours?____________________________ ______________

Feelings About Playing Hockey 
PART II

A. Please give three reasons for you beginning to play 
hockey.
1 .     .........
2 . ■   ...........

3 . ...........................
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B. Please give three reasons why you are presently playing 
hockey.
1 .   ....

1 2.  ............................
3. r

/  '
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Feelings About Playing Hockey
the following the word "hockey" is to be understood to represent 

actively playing some form of hockey.
Strongly Disa Uncertain Agree ®“ °"9ly
D i s a g r e e  __ ____________________________________ A g r e e

I look forward 
to hockey.
X wish there was 
a more enjoyable 
way to stay fit. 1
Hockey is 5 
drudgery. 1
X do not enjoy 
hockey. 1

**• Hockey is vitally 
important to me. 1
Life is so much 
richer as a 
result of
playing hockey. 1
Hockey is
pleasant. 1
I dread the 
thought of 
hockey. 1

9 X would arrange 
or change my 
schedule to meet 
the need to play 
hockey.

’Q -r* X have to force 
myself to play 
hockey.

ll To miss a day's 
hockey is sheer 
relief.
Hockey is the 
high point of 
my day.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



APPENDIX E
ATTITUDE SCALE

//

96
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



97

Feelings About Playing Hockey
In the following the work "hockey" is to be understood to represent
actively playing some form of hockey.

Strongly TT ■ Strongly....... . .Disagree. . . Uncertain. Agree . ,| Disagree |___________ |____   | ______f Agree______|
1 • I look forward

to hockey. j   |   I . | j |
2 1 wish there 

was a more 
enjoyable way
to stay fit. |___________J__________ |______________| [  j
Hockey is
drudgery. |___________ |__________ [_______ I_______ J_____________(

4. I do not
enjoy hockey. |  i f .............|........f ...........  |
Hockey is 
vitally im
portant to
me-_____________L________ I I I 1.......... I
Life is so 
much richer as 
a result of
Playing hockey). ) |............ )....... |.......... |
Hockey is
Pleasant.______ |_____  | ) | I . I
L dread the 
thought of
hockey. ) I 1 I I 1
I would arrange 
°c change my 
schedule to
meat the need
to play hockey);_______ | | | | |
■L have to force 
ttyself to play
hockey. I I 1 I........I I
To miss a day's 
hockey is sheerrelief. ) I i •[ | I
hockey is the
high point of / .....................

day. | I ' I \ f  I
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Peelings About Playing Hockey (con'tl

DisagreeStrongly 
tD is agree

13. Hockey gets me 
in shape and 
increases my 
present fit
ness. I

14.

15,

Hockey enhances 
my self-res
pect. I
Hockey is a 
good game to 
help me lose 
weight. L

16. 1 play hockey 
for relaxation- 
a change from 
everyday life.]

17.?

18.

1 enj oy the 
companionship 
of other 
players.
I feel better 
as a result of 
Playing hockeyj.

19;

*0..

Hockey- provides 
a sense of be
longing to a 
team.
Skating is a 
good way to 
increase my leg 
strength. [_
Playing hockey 
allows me to 
meet a challenjge
Winning and 
losing shows my 
success in 
hockey. L_

T . , . „ Strongly, Uncertain. , Agr e e, , , . . 3j I  | Agree____
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Feelings About Playing Hockey (.con't)

24.

25.

26.

27.

28.

29.

30.
t o

31.

32.

33.

Strongly ^  ......... ^ i- .  ̂....... Strongly. t - ... . . . r Disagree. . Un.ce.rtam. Agree . . ._.......(Disagree |_____ ______   | ______| Agree
2 3 Hockey feels 

invigorating 
because I 
sweat.
Hockey gives 
We a sense of 
identity.
1 like to com
pare my skills 
to other playqrs.
Hockey gives me 
a chance to show 
off.___________ |__
X play hockey for 
fun and relaxation.
X feel the referee 
interfers too 
nuch with the 
game. I
Coaches play a 
large role in my 
enjoyment of 
Kockey. 1__
X generally feel 
a little hostile 
toward my op
ponents . I
My teammates help 
we attain my 
satisfaction. I
penalties are 
fair and promote 
the rules of the game. {
Hockey helps me get along with 
People. I
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^selings About Playing Hockey Ccon't)

34.

35.

38.

39.

4Q.

«V

Strongly ■ _ . „ ■ • . . . . „ Strongly. . Disagree . Uncertain . Agree ...... - Jpisagree | I I Ag r e e .
I prefer a com
petitive hockey 
environment over 
a recreational
one- I
Recreational 
hockey does not 
require the same 
degree of skill as 
competitive 
hockey. I

36;. An aggressive 
team improves 
chances of a
victory. | J I .......I.........I...........  t

37. There should be a 
han on body
checking. I I .... I I........ I...........  I
Violence in 
hockey began as 
a result of the 
example shown by 
the professional 
leagues. I
Other people quit 
hockey because 
they are bored 
with the game.|
Hockey programs 
at all levels 
should emphasize 
skill develop
ment. I
Parents play an 
important role in 
the enjoyment of 
a child's hockey 
experience. j
The state of 
hockey wil'l lead 
to its ultimate 
decline. |

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



APPENDIX F
LOCUS OF CONTROL SCALE

101
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



102.

In each item 1-11 choose A or B and indicate this by circling 
the answer opposite the item number.
A. 1. Many of the unhappy things in people's lives are

partly due to bad luck.
B. People's misfortunes result from the mistakes they 

make.
A. 2. In the long run, people get the respect they deserve

in this world.
B. Unfortunately, an individual's worth often passes 

unrecognized no matter how hard he tries.
A. '3. Without the right breaks, one cannot be an effective

l e a d e r .

B. Capable people who fail to become leaders have not 
taken advantage of their opportunities.

A. 4. Becoming a success is a matter of hard work: luck
has little or nothing to do with it.

B. Getting a good job depends mainly on being in the 
right place at the right time.

A. 5. What happens to me is my own doing.
B. S o m e t i m e s  I f e e l  t h a t  I d o n ' t  h a v e  e n o u g h  c o n t r o l  

o v e r  t h e  d i r e c t i o n  m y  l i f e  is t a k i n g .

A. 6. When I make plans, I am almost certain that I can
make them work.

B. It is not always wise to plan too far ahead, because
many things turn out to be a matter of good or bad 
fortune anyway.

A. 7. In my case, getting what I want has little or nothing
to do with luck.

B. Many times we might just as well decide what to do
by flipping a coin.

A. 8. Who gets to be boss often depends on who was lucky
enough to be in the right place first.

B. Getting people to do the right thing depends upon
ability; luck has little or nothing to do with it.
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A. 9. Most people don't realize the extent to which
their lives are controlled by accidental happenings.

B. There is really no such thing as "luck".
A. 10. In the long run, the bad things that happen to us

are balanced by the good ones.
A. 11. Many times I feel that I have little influence

over the things that happen to me.
B. It is impossible for me to believe that chance or

luck plays an important role in my life.
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Hi-Speed Hockey

Rules
1. Pull ice surface, 3 skaters and 1 goalie.

3 players as alternates for changes 
total 6 players and one goalie
1 additional player may be named to play if one of the 
regulars cannot make it.
It is important that the same 6 players play each game.

2. 3 x 8-min. periods Total 24 minutes
1 x 5-min. overtime for ties
1 x 5-min. warmups

3. To speed up the game:
( i) player changes on the "fly" only
C ii) no freezing the puck along the boards Cpenalty) 
(iii) after a goal, offside, or icing (referee call},

the puck will be advanced from the defensive end, 
The opposition to be on the other side of centre 
ice.

C iv} no centre red line for offside.

4. Body checking-
Clean hip or shoulder checks only will be permitted.
No high sticking or elbowing will be tolerated.
A well delivered body check is a hockey skill, not an 
intimidation tactic.
It has been observed that the wide-open style of the 
cfame limits an indiscriminate use of the body.
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5. Penalties-
-Served regardless of scoring —  1 min. running time. 
-All infractions of basic CAHA hockey rules will be 
strictly enforced by a qualified referee.

-3 penalties per team produces a "technical foul" 
situation.—  a penalty shot taken at the end of the 
game.

J.H. Duthie:pb/1979/12/10
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Interview Schedule - Hi-Speed

1. How do you feel.................. ?

2. Is it more strenuous than ordinary hockey?

3. What is the main demand after skating?

4. What skills did you find demanded?

5. Do you think youngsters could handle this?

6. If kids played this at Pee Wee or Bantam level, what 
effect would this have on them?

7. Is this a way to push the need for skills?

S. Would Hi-Speed cut down on fighting and aggression?

9. Does Hi-Speed have spectator appeal?

10. Does it appeal to you personally?

11. Occasionally or as a regular game?

12. Would you like to take part in a Hi-Speed tournament 
at the end of the season?

J.H. Duthie:pb/1979/12/20
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Hi-Speed Hockey Pilot Study

Adie Knox Arena Thursday, December 20
A group of interested individuals are being invited 

to join in two Hi-Speed Hockey games to be held in Adie 
Knox Arena, at 2100 hours on Thursday, December 20.

The purpose of these will be to provide a number of 
hockey players, officials and coaches with a first exper
ience of this newly evolved game. As a result of this 
experience and the ensuing debriefing discussions it is 
hoped to have indications of:

1. Agreed upon rules and procedures
2. A clear picture of the function of the coach
3. Ways to improve skill learning and facilitate 

physical fitness increments in children.
To attempt this a series of games have been arranged, 

each lasting for an ice time of 40 minutes of which the 
first 10 minutes will be a warmup, briefing and experimental 
session for both teams, who will then play 3 eight minute 
periods according to the rules of Hi-Speed Hockey which 
follow, along with a description of the game.

Please confirm that you are interested in taking part.

J.H. Duthie:pb/1979/12/1G
//
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TO: Windsor Minor Hockey Association Executive
FROM: Hi-Speed Hockey Research Team
SUBJECT: Running an experimental Juvenile Hi-Speed Hockey

League in the 1979-80 season.
We all come to love and appreciate the games with which 

we grew up and especially those which seem to capture the 
essence of our culture. For the British this would be either 
Rugby or Soccer: for the Canadian there is only one possible
choice: Hockey. As you will have noted, nearly 40 Juveniles
expressed an interest in Hi-Speed Hockey during registration.
Your help is needed to supply this need.

This has established for us our heroes, our folklore and 
our values. Canada is hockey and in a very real sense hockey 
stands for Canada. We seek ways of reinforcing these values 
through minor hockey but change becomes necessary in any sport 
when it no longer provides the outcomes desired or when better 
ways of achieving these is envisaged. Juvenile hockey, played 
in the years when boys are growing most rapidly into men 
presents a particular challenge. To improve oneself in hockey 
means hard work, hard knocks and above all, the ability to 
measure up to the demands of sustained competition. Skills 
are often disrupted by this development, bad temper and violence 
occur and evoke a response. Tempers run high at an age when 
controlling one's behaviour is difficult. All across Canada 
(and across Europe and South America! these common problems 
are reported at this age.

Hi-Speed Hockey has been designed to cope with this situation. 
Indeed by altering the on and off ice situation we believe the 
problems mentioned above will be obviated for the form of the 
game itself will dictate other responses. What are these new 
behaviours? We think that each participant will discover in 
each session:
1. Increased and increasing skill demands; 2. A strenuous 
workout; 3. More demands on thinking & heads up play; 4.
Better relations with other players; and 5. Better relations 
with officials and the coach.
Above all more fun in opportunities to express vitality and 
desire to play hockey'well.

These are large claims and there is no way they can be 
checked without trial.

So as the next step in the process we wish to describe 
the game itself to your executive and our proposal for running 
a Juvenile experimental section in the coming season. During 
this session we will show the June 1st, Sports Scene, T.V.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



115

tape to help in. communicating the strengths which this 
approach may provide.

Hi-Speed Hockey Research Team 
J.H. Duthie, K. Tyler, G. Reeds
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UNIVERSITY OF WINDSOR

MEMORANDUM
C. Eaves 
K. Tyler

T0: G. Reeds DATE: June 14/ 1979
FROM: J.H. Duthie

\
SUBJECT: m  Speed Hockey Collaboration

We spoke briefly. To recap areas of mutual interest: it was suggested
that we consider in September 1979.

Involving a group of 10—12 students in a joint special project (425c) to 
act as coaches, officials and data collectors working with a special juvenile
league (sponsored by WMH) engaged in Hi Speed Hockey.

2* Cortrasting the (a) physiological, (b) skill, (c) biomechanic and (d) psychological
effects of such participation with a control group (those involved in pioneer
and House League hockey at a Juvenile level) .

3. To promote the experimental effect (movements in a, b, c, d dimensions) students
acting as coaches and officials would have instructional sessions on techniques of
a) Improving skating, stickhandling and similar skills
b) Arranging dressing room and on-ice warmup and drills
c) Handing adolescent hockey players to promote positive interpersonal relations
d) Coaching Hi Speed Hockey and be expected to apply these to their teams.

(There will undoubtedly be a good deal of public and media interest
in this experiment and this is to be carefully fostered. For example, 
it would be useful to have a team of volunteers work this game up on 
a specific skill level during the summer to provide:
a) A learning experience for ourselves
b) A demonstration squad
c) Media content during summer to keep pot boiling - also, we can 

take photographs, film, TV tape to provide informational material 
for class use in fall.)

This will be a 2 x 2 by variables design with the first condition being 
^te/Pose and the second H.S. Hockey versus League Hockey.

Please consider this a first communication with the aim of stimulating 
^inking and discussion.

l3HD:pb

/
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Hale*
Kg”min. kg

Female*
K p p i 

m in . k g

9-10 35*o±4.o :
io-n 38.0^5.0 . .34.oi6.o
11-12 37*5-5*0
13-14 43.5±6.0 36»0~6»0
19-22 43*5*6*0
30-Lo 43*o±6.5 35*oi6*5

~ ^°P Israeli mala athletes in anaerobic event* (sprinter*, jumpers) 
kav* •reached 52—64 kpsa/min. rc kg. Our top fomola 1O0 m hxrdlex .

r e a d ie d  5 7 * 5  k p a /m in . kg«

^  ^  h\-'̂r2m I

■ A;i

— ***1  ) o a  nx n  : p »an ja» r a ir o n  •  9 2 9 5 1

n tO M *TE*l»,T£UAVIV-.NATHANYARO AD •  PHONE: 9 2 9 5 1

n»jiu — a*3K*Vn w»s33 r**n ntroiVpa 

POSTAL ADDRESS: W1NO ATE INSTITUTE POST ISRAEL

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



APPENDIX N
INTRAMURAL HOCKEY FINAL STANDINGS

120

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



FINAL STANDINGS 1979-80 
UNIVERSITY OF WINDSOR INTRAMURAL HOCKEY LEAGUE (BLUE DIVISION)

TEAM GP WIN LOSS TIE PTS

Cody Hall* 10 9 0 1 19
Commerce B 10 8 0 2 18
69ers** 10 7 1 2 16
Huron Hall* 10 6 2 2 14
Law Weasels 10 4 4 2 10
HK Blades 10 3 5 2 8
Biology** 10 3 5 2 8
Bedrockers 10 1 4 5 7
HK Hacks 10 3 7 0 6
Engineering II 10 1 9 0 2
My Scrovos 10 0 8 2 2

* Formed Control group pre/post 
** Formed Control group post only
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//HK997 JOB (XXXXXXXXXX.2.25).'REEDS*.CLASi=3 
/ /  exec s p s s
//CiO.SYSIN DO *
IEF1421 - STEP WAS EXECUTED - 
IEF3 ",3 I STEP /GO / STARTIFF3 74 I STEP ZOO / STOP
IEF 3751 JOB /HK997 / START 00192IEF 3 761 JOO /HK99-r / STOP

JOE 269

COND CODE 0000 8 3 192.2 332 80192.2333 CPU 332
OMIN 01.2JSEC MAIN 214K LCS OK

80102.2333 CPU UMJN Q1.»^£C

I

'i
*

%

%

%

SPSS HATCH SYSTEM 
SPSS FOR OS/3 60• v e r :

07-
ION H, RELEASE a.i. APRIL 1. 1080

ORDER FROM MCGRAW-HILL:
CURRENT DOCUMENTATION FOR THE SPSS BATCH SYSTEM

SPSS. 2ND ED. (PRINCIPAL TEXT) ORDER FROM SPSS INC.l
SPSS PRIMER (BRIEF INTHO TO SPSSI SPSS UPDATE (USE M/SPSS.2ND FOR REL. 7 fc 81

DEFAULT SPACE
WORKSPACETRANSPACE

ALL OCA T ION-. . 
71680 8YTF.S 10240 BYTES

ALLOWS FOR.. 102 TRANSFORMATIONS
409 RECCDc VALUES + LAG VARIABLES 1641 IF/CCMPUTE OPERATIONS

1 RUN NAME
2 VARIABLE LIST3 INPUT MEDIUM
4 N OF CASES5 INPUT FORMAT

HI-SPEED HOCKEY VI TO VI2CARD 
1 7FIXED (4F3.1. 2F3.0. 4F2.0. 2F3.1)

ACCORDING TO YOUR INPUT FORMAT. VARIABLES ARE TO EE READ AS FOLLOWS

t h e i n p u t f or mai 
it PROVIDES f o r

VARIABLE FORMAT RECORD COLUMNS
VI F 3. 1 1 1- 3
V 2 F 3. 1 I 4- 6
V 3 F 3. 1 1 7- 9
V4 F 3. 1 1 10- 12
V5 F 3. 0 I 13- 1 5
V6 F 3. 0 I 16— 1 8
V7 F 2. 0 I 19- 20
V3 F 2. 0 1 21- 22
V9 F 2. 0 1 23- 24
VIO F 2. 0 1 25— 2fc
V 1.1 F 3. 1 1 27- 29
VI 2 F 3. 1 1 30- 32

PROVIDES FOR 12 VARIABLES. 12 WILL1 RECORDS (‘CARDS*) PER CASE* A MAXIMUM OF 32 ‘COLUMNS* _ARE USED. C
6
78 
910

111213
1415
1617
18
1920 21 P2 
?324
252627
2829
303132

MISSING VALUES VAR LABELS

VALUE LABELS

OF.A") INPUT TATA

VI VI , 
V2 , V3. V4. VS, V6. V7 . Vd , 
V9, V1U. 
VI1. V12,
VI. 
V2, VJ, 
V4. VS, 
V6 *
V 7.va. vv. 
v io ,  
vi 1 .
V 1 2 »

TO V4(99.9)/VS SK PRC /6K POST /
FIT PRE /FIT POST /ATT PRE ✓ATT POST /
CCV PRfc /COM POoT /
LC PRE /LC POdT /
VT PRE /WT POST /

TC V6I9991/V7 TO V10(99)/V11 TO V

(l)SK /I 1)jK /( 1 IF IT / 
( 1)F IT 
( 1 JATT 
(I >ATT (DCOM (1)CQM 
( D L C  /( 1> LL / 

( 1)WT ✓ 
1 1) WT /

/
/✓/✓

jr*

^ H x-SPFED HOCKFY

33 T-TEST 

***** T-TEST PROOLFM RECUIRES
PAIRS=V1.V2/V3.V4/V5.V6/V7.V8^V9,V10/VI1.VI2

33t» JYTES JP WORKSPACE *****
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// PvrZ JOfi (XX X X X X X X X X , 2 . 2 5 ) . ’RFFDS'iCLASS=B
//rr,* ' SPSS
lEr'i4o»SlN Dn *21 ~ STEP WAS EXECUTED - CONO CODE 0000 ST^n /c.r, / START 80190.2144

STPP /GO / STOP 80199.2145 CPU
JOB /HK997 / START 80199.2144
JOB /HK997 / STOP 80199.2145 CPU

111
JOB 641

J|̂ 374I}|P375IIep̂ 7fir OMIN 01.91SEC MAIN 214< LCS OK 
OMIN 01.91SEC

SpSS 8ATCH SYSTEMSPss pOR 0S/360, VERSION H, RELEASE a.l* APRIL 1. 1930
ORDFP rnn» mcc.p a w -h i l l :

CURRENT DOCUMENTATION FOR THE SPSS BATCH SYSTEMS=>SS, 2*-'D ED. {PRINCIPAL TEXT) ORDER FROM SPSS INC.:
SPSS PRIMER (BRIEF INTRO TO SPSS)
SPSS U*»D4TF (USE W/SPSS* 2ND FOR REL. 7 C. 8)

0 7/ 17/F

S=SS S SPSS P KEYWOP

2 ^ aU-t s p a c e
x o r k s p a c fTRANSPACF

ALLOCAT ION.. 
71680 BYTES 
10240 BYTFS

ALLOWS FOR.. 102 TRANSFORMATIONS
409 RECODE VALUES + LAG VARIABLES 1641 IF/COMPUTF OPERATIONS

1 RUN NAM F
2 VARIAOLF LIST3 INPUT MEDIUM ♦ N OF CASES5 INPUT FORMAT

HI-SPEED HOCKEY 
VI TO VI2 CARD 
30FIXEO (12F1.0)

TH?

ACCORDING TO YCUR INPUT FORMAT, VAR
VARIABLE FORMAT RECORD COLUMNS
VI F 1.‘0 1- 1
V 2 p 1 • 0 2- 2
V3 F 1 . 0 3- 3
V4 F 1. 0 4- 4
V5 F 1 • 0 5- 5
V6 F 1 . 0 6- 6
V7 F 1 . 0 7- 7
V 8 F 1 . 0 3- 8
V9 F 1 . 0 9- 9
VIO F 1 . 0 10- 1 0
VI 1 P 1 . 0 11- 1 1
V 1 2 r 1 . 0 12- 12

^T'ppo'wVI <7nPMAT PROVIDES FOR 12 VARIABLES.IDES FQO i RECOPDS ('CARDS*) PER CASE, 12 WILL BE READ A MAXIMUM OF 12 'COLUMNS' ARE USED ON A R
6
7
8 9

10 1 1 
1213
1415
16 17 10 1 9 20 
21 222324
25
26 27 
23
293031

VAR LABELS

VALUE LAOFLS

READ INPUT DATA

VI 
V2 V3, V4 . VS, 
V6 . V7 , 
V8 » V9, VIO, 
VI 1 , 
VI2 ,
VI , 
V2 , 
V3 ♦ V4 , V5, 
V6 , 
V7» 
Vd, V9 » VIO,VII . V12,

SOCIAL / FITNESS / RECREATION / COMMITMENT / 
ENJOYMENT / DRUDGERY / 
SOCIAL / FITNESS / RECREATION / COMMITMENT / 
ENJOYMENT / 
DRUDGERY /

/
/
///

(1)SOC ( 1)F IT 
( 1 ) R EC ( 1 ) C OM (1)£NJ 
(l)DRUD / 
(l)SOC /
( 1 )FIT /( 1 )R EC /( D C O M  /
{1)ENJ /
( 1) DRUD /

HOCKEY 07/17/8C

32 PEARSON C-«RR VI TO VI 2 WITH VI TO VI 2 ^  33 STATISTICS ALL '
*** PFARSON CORR P"nBLFM REOUIPES 6912 BYTES WORKSPACE *****
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''HK997 JOB (XXXXXXXXXX.2*25),‘HEEDS*.CLASS=B JOB 925
'' EXFC SPSS 
f'JO.SYSIN DD *‘f=l42l - STEP WAS EXECUTED - CGND CODE 0000 
‘IP3731 STEP /GO / START 80168.1224
?l£3741 STEP /GO / STOP 30103.1227 CPU OMIN 03.30SEC MAIN 214K LCS OK‘6F3 75I JOB /H< 997 / START 80 18d.l224*tF3761 JUB /h <997 / STOP 80188.1227 CPU OMIN 03.30SEC

SpSS BATCH SYSTEM
5t>sS FOR CiS/360. VERSION H, RELCASE 3.1. APRIL 1, 1980

07/06/1

5^ £ r f r o m  m c g r a w -h i l l :
CURRENT DUCUMENTATION FOR THE SPSS BATCH SYSTEMSPSS. 2ND EO. (PRINCIPAL TEXT) ORDER FROM SPSS INC.: SPSS

SPSS PRIMER (BRIEF INTRO TO SPSS) SPSS ̂
SPSS UPOATE (USE W/SPSS.2ND FOR REL. 7 4 8) KEYWO?

SPACE ALLOCATION.. 
71680 BYTES 10240 BYTES

ALLOWS FUR.. 102 TRANSFORMATIONS 
409 RECODE VALUES + LAG VARIABLES 
1641 IF/CCMPUTE OPERATIONS

1 RUN NAME
2 VAP.I ABLE LIST
3 INPUT MEDIUM
4 N UF CASES
5 INPJT FURMAT

HI-SPEED HUCKEY 
VI TU V13 CARO 50FIXED (1F1.0. 3F3.1. 1F3.0 . 2F2.0. 6FI .0 )

ACCORDING TO YOUR INPUT FORMAT. VARIABLES ARE TO BE READ AS FOLLOWS

ThP
|»C INPUT FORMAT 

RQVIDES FOR

VARIABLE FORMAT RECURD COLUMNS
VI F 1 • 0 1 1- 1
V2 F 3. 1 1 2- 4
V3 F 3. 1 1 5- 7
V4 F 3. 1 1 8- I 0
V5 F 3. 0 1 11- 1 3
V6 F 2. 0 1 14- 15
V7 F 2. 0 1 16- 1 7
V8 F 1 • 0 1 18- i a
V9 F 1 . 0 1 19- 19
VIO F 1 . 0 1 20- 20
VI1 F 1 • 0 1 21- 21
VI 2 F 1 . 0 1 22- 22
V13 F 1 . 0 1 23- 23
UVIDES FOR 13 VAR IABLES. 13 WILL

I RECORDS ( 'CARDS* ) PER CASE.
BE 

MAXIMUM
REA C 
OF 23 'COLUMNS* ARE USED ON A F

S
7
39
13
1112
1314
15 
15 17 
13 
19 23 
21 22
23
24
25
262728 
29 
3331
32
33

VAR LABELS

VALUE LABELS

READ INPUT DATA

VI • 
V2 . 
V3 . V4 . 
VS. Vfa . 
V7 • VtJ . 
V9, VIO VI 1 
VI 2 
V13
VI . 
V2 . V3 . V4 . 
V5 . 
V6. 
V7 . va.V9.vio.vn,
VI 2. 
VI3.

GROUP /
SKILL / "
FITNESS S'
ICE TIME S' 
ATTITUDE / 
COMMITMENT /
LUCUS UF CONTROL / 
AGGRESSIUN / 
COMPETITION /
. SKILL ENVIRONMENT
• WINNING /
. TEAM AGGRESSION /• UTILITY /
(1) HS (2) INT /
( 1) SK /(1) FIT /
(1> ICE TIME /
(1) ATT ✓(I) CUM ✓
(1) LC /
(1) AGG /(1) CUNP /
(1) SK ENVIR /
(1) WIN /
( I) TEAM AGG /
( 1) UTIL /
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ITEMS USED IN THE DISCRIMINANT ANALYSIS

Aggression: I generally feel a little hostile towards my
opponents.

Skill Environment: Recreational hockey does not require the
same degree of skill as competitive hockey.

Utility: The state of hockey will lead to its ultimate decline
Team Aggression: The aggressive team improves its chances of

victory.
Winning: Winning and losing shows my success in hockey.
Competitive Environment: I prefer a competitive environment

over a recreational one.
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ITEMS USED IN THE CALCULATION OF CONSTRUCT VALIDITY

Social: I enjoy the companionship of other players.
Hockey provides a sense of belonging to a team.

Fitness: Hockey gets one in shape and increases my present
fitness.
Skating is a good way to increase my leg strength. 

Recreation: I play hockey for relaxation— a change from everyday
Ilfe;.

I play hockey for fun and relaxation.
Commitment: I have to force myself to play hockey.

To miss a day's hockey is sheer relief.
Enjoyment: Hockey is vitally important to me.

Life is so much richer as a result of playing hockey. 
Drudgery: Hockey is drudgery.

I do not enjoy hockey.
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