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Abstract

Elite coaches consider aspects of sports science when preparing athletes for
competition. Sports scientists conduct applied research and a hdamental purpose of
sports science research is to produce knowledge that helps improve the performance of
elite athletes. In view of the considerable resources being directed toward research and
coaching at the elite level, there is a need to conduct research to identifjr the relationship
between research and coaching practice at the elite level.
Australia has an institute of sport or academy of sport in each state and territory
dedicated to the development of team and individual sports, both Olympic and nonOlympic. In the area of elite athlete performance, the Australian Institute of Sport (AIS)
has gained an international reputation for excellence, and the AIS Research Centre has
achieved international recognition for the quality of research projects directed toward
the performance of elite athletes. Sports scientists at Australian universities also
undertake research related to elite coaching, some of which has occurred in partnership
with researchers at Australian institutes of sport.
The purpose of the study was to identifjr the relationship between sports science
research at Australian institutes of sport and post-graduate sports science research in
Australian universities, and how elite coaches in Australia perceive sports science
research practice meeting the needs of elite coaching.
A case study method was selected for this thesis, which involved the following data
gathering instruments: a survey of 225 elite coaches and 125 sports science researchers,
follow-up interviews of elite coaches and sports science researchers, and document
analysis of 725 research projects conducted at Australian institutes of sport and postgraduate theses at Master and Doctoral level at Australian universities. An analysis was
also conducted to assess the sports science content contained in the National Coaching
Accreditation Scheme's Level Three course material. A schedule was developed for the
document analysis called the "Williams Sports Science Research Schedule". Interviews
were conducted with elite key informants to validate a model that was developed fiom
the study.
Results of the study revealed a degree of congruence between the perceptions of elite
coaches and sports science researchers regarding the research needs of elite coaches and
the research activity of sports science researchers. A model, called the "Elite Sports
Research Model" was developed to describe that relationship. The Elite Sports Research
Model contains four components, namely: coach knowledge, information seeking1
dissemination strategies, qualities valued in an elite coach and a sports science
researcher, and application of research. Within the model, particular perspectives of
elite coaches and particular perspectives of sports science researchers were identified.
Some differences were found between elite coaches of team sports and elite coaches of
individual sports, as well as some differences between researchers at institutes of sports
and researchers at universities. At the elite level in Australia a relationship was found
between sports science research activity and the research needs of elite coaches.
With the increase in support for elite coaching and sports science research in Australia
and internationally, the results of this study should help to inform improvement in
sports science research programs that support elite coaching practice.
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CHAPTER ONE
BACKGROUND TO THE STUDY
Introduction
In Australia, over the last 20 years, both sports science research and elite sports
coaching have experienced rapid development. Currently, considerable Commonwealth
Government funding (AIS budget $35.5M in 2003104) is directed towards elite athletes
and elite coaching, with the coaching program being supported by an expanding
research centre at the Australian Institute of Sport (AIS) in Canberra (Australian Sports
Commission Annual Report, 2003104).

Australia has an institute andlor an academy of sport in each state and territory
committed to the development of team and individual sports, both Olympic and nonOlympic. In the area of elite athlete performance, the AIS has gained an international
reputation for excellence. More recently, the work undertaken at the AIS research centre
has achieved international recognition through the quality of research projects directed
toward the performance of elite athletes (Bloomfield, 2002: 5).

Coaches are the beneficiaries of the outcomes of research in sports science. In the
literature concerning coaching, frequent references may be found which claim that a
'gap' exists between sports science research and coaching practice (Goldsmith, 2000:
2). The link between research and coaching practice at the elite level needs to indicate
that coaching incorporates the outcomes of sports science research. At Australian
institutes of sport, sports science researchers and elite coaches work closely together,
but the quality of that working relationship has not been investigated. This study

examines the relationship between sports science research practice and elite coaches'
perceived research needs.

Sports Science Research Context in Australia
Research in sports science is an emerging field of scholarship. The establishment of the
research centre at the AIS (1981) occurred in parallel with a significant increase in postgraduate sports science research programs at Australian universities. However, the
conceptualisation and location of sports science research projects has tended to occur
independently of the coaching context. Subsequent to the initial establishment of the
AIS, coaching programs have evolved to a more sophisticated level, driven by the
development of coach accreditation courses, and the connection between sports science
research and coaching practice became a focus of attention within the elite coaching
field (Woodman, 1993).

In the 1970s and early 1980s, leaders in the sports science field highlighted differences
between the activities of coaching and the focus of sports science research, and
difficulties in bringing together the interests of these two groups (Campbell, 1978;
Blirnkie, 1979; Colvin, 1979; Tinning, 1982; Taylor, 1983; Anshel, 1986; Haag, 1994;
Elliott, 1997; Spinks, 1997; Potrac, Brewer, Jones, Armour and Hoff, 2000). In 1993,
Lawrie Woodman, the founding director of the Australian Coaching Council, proposed
that "coach education programs must be thoroughly evaluated to take into account the
findings of all areas of applied research" (p 9).

In 1979, the Australian Coaching Council came into being and set up the National
Coaching Accreditation Scheme. In 1981, the Australian Institute of Sport was

established and in 1985, under the Australian Sports Commission Act (1985), the
Australian Sports Commission was formed (Woodman 1989). In the space of six years
the major framework for coach education supported by sports science research was in
place.

In the late 1980s, the Australian Sports Commission (ASC) recognised the limited
resources available for sports science research in Australia, and determined that a more
strategic approach was required in identifying where research resources should be
focussed. From the mid to late 1980s, through the National Sports Research Program
(NSRP), the ASC conducted forums with, and invited submissions from, various
stakeholders to find out how research could better meet their needs (Australian Sports
Commission, 1988; Australian Sports Commission, 1990; Australian Sports
Commission, 1991; Australian Sports Commission, 1992; Australian Sports
Commission, 1995).

Participants involved in the ASC series of forums and submissions comprised the
following: Australian Institute of Sport (AIS) sport scientists and coaches, sports
science researchers previously involved in the Applied Sports Research Program
(ASRP), state and territory sports institutes/academies, the Australian Olympic
Committee, the Confederation of Australian Sport, Sports Medicine Australia, the
Australian Association of Exercise and Sports Science (AAESS), and the Australian
College of Sports Physicians. Forums included the ASC Research Committee, the 1994
Elite Coaches Conference of the Australian Coaching Council, and meetings of the
various sports science advisory committees established by the National Sporting
Organisations (NSOs) of Olympic sports.

Forum outcomes and responses to 'invited comments' were collated and summarised by
the NSRP into 'outcome statements' under three major categories: sports participation,
athletic performance, and sports injuries. Further, potential sports science research
topics were listed under these three categories, and in each category specific science
disciplines and particular sports were identified. These 'outcome statements' were then
disseminated to Australian universities and institutes of sport to provide direction for
future NSRP funding applicants.

Professional Development of Coaching in Australia
Throughout the 1980s, with the development of the Australian National Coaching
Accreditation Scheme, increased attention was given to the way that coaches perceived
sports science and the application of research to coaching practice. Blundell(1984: 56)
contended that there was a need for coaches to be sufficiently knowledgeable about
scientific aspects of coaching to want to make use of scientific research results, and that
specific sports, through their coaches, could make significant contributions to
"determining what research questions they perceived as being important". In a similar
vein, Draper (1987: 30) argued that coaches need to adopt the questioning approach of
scientists to further their coaching skills, as coaches needed to have a basic
understanding of "sports science principles and access to sport science material".
Draper appeared to place great emphasis on improving coach education in order to
improve communication with scientists. Pyke and Woodman (1989: 33) suggested that
communication skills of sports scientists in delivering course content through lectures
left a lot to be desired, and that the language used is often too technical and complex.
Equally so, they contended that coaches must play their part in the communication
process and learn some of the terminology and concepts.

However, it could be that many coaches were more interested in gathering information
related to coaching that they could put to immediate use, and so were less interested in
the results of long-term research investigation. Spinks (1997: 19) drew attention to
differences between the focus of sports science research projects and what coaches
'think' they need to know in order to be better coaches. He claimed that, to coaches,
"descriptions of factors limiting sports performance are of little consequence compared
to blueprints for action".

Understanding how sports scientists can support coaching practice may be a task for
both coaches and scientists. Luke (1995: 9) argued that sports science research is
derived from a range of disciplines with each discipline having highly specialised types
of knowledge. Coaches with little knowledge of those disciplines may be unable to
usefully apply research findings, unless the researchers communicate in practical terms
the applications of research findings. Sands (1998: 8) claimed that as well as scientists
understanding the problems that coaches face, they need to improve the way they
convey their research findings, and to communicate these findings in "a language that
can be easily understood by coaches".

Nevertheless, coaches may value experience and practical knowledge acquired from
participation in sport and from other coaches above knowledge that could be gained
from sports science research. Further, a preference for practical coaching knowledge
may reflect an undervaluing of the benefits of scientific knowledge. Quinlan (2002: 26),
a top British running coach, confessed to having "no formal qualifications and having
read no scientific papers on exercise physiology", preferring instead to read material
from other coaches. Perhaps there is a need to understand how coaches view their role

and responsibilities, and how sports science researchers perceive their professional
opportunities to contribute to the improvement of coaching. .

Perspectives of Elite Coaching
A fundamental purpose of coaching at an elite level is the successful performance of
elite athletes. It could be argued that, ultimately, it is the success of the athlete by which
the elite coach is judged, regardless of other measures that may be used to assess coach
effectiveness. Underpinning elite coach performance is the application to coaching
programs of up-to-date 'cutting edge' sports technology. An elite coach views sports
performance in a holistic manner, regardless of whether the sport is an individual sport
or a team sport, because each athlete requires a multi-disciplinary program to improve
sports performance. Sands (1999: 12) argued that coaches deal with individuals
(sometimes a group but with individually tailored programs), not large numbers (all
doing the same program) as in a research study. Accordingly, the coach needs to
consider aspects of exercise physiology, biomechanics, psychology and nutrition when
developing and preparing athletes for competition.

In viewing athletes as individuals, a coach seeks support to provide a variety of
solutions to problems, rather than a 'one size fits all' approach, which is why
knowledge sought is multi-disciplinary and task specific, such as recovery techniques,
as distinct from focused knowledge, such as aerobic enhancement. Goldsmith (2003:
20) contended that "coaches are trained to think and work in a multi-disciplinary
environment". The coach optimises and maximises the training provided for the athlete
in order to push the limits, but not to overstretch an athlete's capacity. Ultimate limits
and training barriers vary from individual to individual and it is critical for a coach to be

able to program and monitor specific needs. A coach also has to accommodate to the
environment in which an athlete trains and/or competes, and variables in this
environment may be difficult to identify and monitor.

The application of research into practice is paramount to coaches. In her keynote
address at the Cutting Edge Developments in Sports Science Conference, Campbell
(1993b) argued that there is a commonly held belief by sports scientists that "coaches
do not know what questions to ask the sports scientists", and conversely, coaches
believe that "sports scientists keep answering questions that no-one is asking". Various
methods have been used to identify what could be called the 'research needs' of
coaches. In the early 1990s, the British Association of Sports Sciences (BASS) formed
three panels of experts to review literature in the disciplines of physiology (Jakeman et
al, 1994), biomechanics (Zatsiorsky and Fortney, 1993) and psychology (Yeadon and
Challis, 1994), with each panel assessing this data to pinpoint areas requiring further
research. Around the same time, the AIS conducted bi-annual surveys of sports
stakeholders (coaching directors, sports administrators and sports scientists) to
determine sports research needs. However, research needs differ according to the type
of stakeholder. Coaching directors and sports administrators are engaged with coaching
development at all levels. An elite coach is concerned primarily with sports
performance, whereas a sports science researcher is focused on increasing sports science
knowledge.

Perspectives of Sports Science Research
Sports scientists conduct applied research; indeed, a fundamental purpose for a sports
scientist is to produce knowledge that helps to improve the performance of elite

athletes. Researchers by nature are producers of knowledge and therefore are expected
to present their findings in publications and at conferences. Coaches, on the other hand,
are typically the recipients and end users of such research findings. Researchers need to
ensure that their findings are delivered in an appropriate lay-language and incorporated
into coaching accreditation material (Sands, 1998: 8; Goldsmith, 2000: 4).

Researchers are valued (judged by their peers) by the quality of their publications and
the status of the journals in which they publish. Discipline-specificjournals are the
publication target of researchers, as opposed to multi-disciplinary andor general sports
science journals. Recent changes to funding allocations in Australian universities have
meant that the need to publish in refereed journals has been reinforced to the extent that
funding is based, in part, on the record of publication of a faculty andor researcher.
This has implications for coaches as an audience, since they are less likely to read peer
reviewed scientific journals and more likely to read sports periodicals and multidisciplinary journals.

In general, sports science researchers work in controlled environments (in laboratories)
in order to reduce the effects of confounding variables and hence more accurately assess
the effect of the dependent variable. Researchers also may require a long-term.
continuum of time to do research, but there is more immediacy for coaches in terms of
their research needs, and, as Sands (1999: 16) pointed out, coaches generally need
solutions to problems of an immediate nature, as "coaches often want to solve a hundred
problems at once, and often cannot clearly define the problem in scientific terms".

Laboratory settings allow the researcher to attempt to control most variables, but in
doing so, the laboratory setting may not necessarily represent the sporting task as it
would be performed in the field. Spinks (1997: 18) claimed that in a laboratory setting
there is a need for tests and equipment that more accurately mimic the sporting actions
and demands, and, where possible, research should be conducted in more practical
settings. Spinks argued that the extent to which coaches are influenced by and value
sports science research "depends on the willingness of the coach to embrace research
findings determined under conditions where sports performance has been artificially
manipulated".

According to Sands (1998: 8), sports scientists seldom understand or appreciate the
types of problems coaches face and, unlike the coach, they rarely follow the long-term
development of an athlete. Researchers of elite athletes face difficulties in getting

~
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sufficient numbers for statistically valid measures, outside of a research approach of 'N
= l', as in a medical case study. Researchers are careful not to make claims about the

efficacy of a training intervention unless statistical significance is achieved. The need to
control variables in a science context narrows the scope of a research project, and the
relationship between sample size and statistical viability encourages the researcher to
seek larger samples. Further, Sands, McNeal and Stone (2005: 24) indicate that single

I
I

subject and time-series research designs may be more appropriate than "traditional
statistical approaches", but these designs would require attention to problems of low
statistical power, lack of cooperation of athletes and coaches, difficulties in controlling

I

1

extraneous variables, and low generalisability.

Sands (1999: 12) claimed that sports scientists tend to see training and performance
problems through the "lens of their own specialities" (disciplines) and often conduct
studies in areas where coaches do not need help. He also pointed out that scientists
normally pursue research problems in the context of their own discipline, be that as a
physiologist, psychologist or nutritionist, whereas a coach needs to solve a problem
specific to an individual athlete, which may call for solutions that are multi-disciplinary
in nature.

Professional Relationship between Sports Science Researchers and Elite Coaches
At Australian institutes of sport, the sports science researchers are essentially the service
providers to the coaches of elite sports programs, and so the interaction between these
two groups ought to be one of interdependency. Research at an institute of sport tends to
be linked more closely to the needs of coaches rather than research projects undertaken
by other organisations. The relationship between coaches and sports scientists may
influence the way that research is conducted.

Ellem (1996: 23) described an interview with a sports physiologist who recounted his
initially awkward relationship with a national swim coach. The coach ignored the
physiologist, telling him he would only listen to his advice when he considered that the
physiologist's ideas would benefit his swimmers. Eventually, persistence and a growing
respect for each other led to the development of a very productive scientist/coach
combination. Ellem reported another interview with a sports scientist who claimed that
"it takes time to build and develop an understanding with the coach and the athletes ...
they need to believe that you know what you are talking about and you need time to
gauge what sort of approach you need to take". However, Elliott (1997: 5) contended
that in the field of biomechanics there could be seriously negative consequences from

coaches using research information without adequate understanding of the application
of that information. Elliott argued, from the position of being both a research scientist
and an elite coach, that coaches need to be guided in "technique modification by
biomechanical data" and lack of guidance is more likely "the fault of the biomechanist
who will not interact with coaches or therapists to address problems seen by athletes as
being important".

Campbell (1993a) suggested that there is a need to develop mutual trust and
understanding between sports scientists, coaches and athletes, so that each group has
appropriate expectations. She claimed that many coaches do not trust sports scientists
and perceive scientists as using coaches and athletes to achieve their own professional
goals. Goldsmith (2000: 4) proposed that increasing and changing the sports science
content of coach education programs is just part of the answer. He claimed that coach
educators need to develop a "total education program" that informs coaches, provides
opportunities for sports scientists to "learn and understand the -sport with which they are
working", and provides coaching courses that see science taught by scientists and
coaching taught by coaches.

A 'researcher practitioner' model was proposed by Spinks (1997: 18) in which a
researcher works in the field with a coach to address relevant research needs. He argued
that 'researcher practitioners' would be better placed to incorporate information from
research "in some form in coaching programs", which he considered could enhance
sports performance. The concept of a 'researcher practitioner' is embedded in a sports
science model currently used in Manitoba (Canada). Gannon (2001: 29) proposed that a
'researcher practitioner' model was "athlete centred, coached-based and sports science

driven". Models such as 'research practitioner' or 'elite coach as researcher' could be
developed to promote the application of sports science research, but information needs
to be gathered to guide the construction of programs to ensure a close relationship
between research and practice in elite sports performance.

The development of models for coaching and research at the elite level should be
informed by evidence that identifies the nature of the link between elite coaching and
sports science research, and it is in this context that the present study has been
conceived.

Need for the Study
There is a perception among coaches that much of the research conducted in the area of
sports science has limited practicality and application for coaches in the preparation of
their athletes, and that the outcomes of research are presented in an inappropriate
language that may be too technical and formal. However, there is no research to support
or refute those perceptions. Before making changes to research practice, there is a need
to examine the relationships between sports science research practice and elite coaching
practice.

Statement of the Problem
Is sports science research congruent with elite sports coaching research needs?

Purpose of the Study
The purpose of this study was to identify the relationship between sports science
research (conducted at Australian institutes of sport and post-graduate sports science

research in Australian universities) and how elite level coaches in Australia perceive
sports science research practice meeting the research needs of elite coaching.

Research Objectives
The research questions selected for this study are as follows:
1. What do elite coaches consider their sports science research needs to be?

2. What do sports science researchers consider the research needs of elite coaches to
be?

3: What sports science research activities do researchers at Australian institutes of
sport and post-graduate sport science theses writers undertake?
4. What sports science material is contained in the National Coaching Accreditation
Scheme Level Three coach manual/educational material?
5. How do the activities of sports science researchers interrelate with what elite
coaches perceive their research needs to be?

Theoretical Framework
The following assumptions and propositions underpin this research study:

Assumption One
Communication is essential for the transfer of knowledge.

Sub-assumption
Sports science researchers possess specific discipline-based knowledge.

Sub-assumption
Elite coaches possess sport specific scientific knowledge.

Proposition
Sports science research is accessible to elite coaches.

Assumption Two
Elite coaches have identifiable research needs.

Sub-assumption
Sports science researchers have knowledge of elite coaches' research needs.

Proposition
Elite coaches use sports science research to meet their coaching needs.

Assumption Three
Elite coaching practice relates to identifiable research disciplines.

Sub-assumption
Sports science research can be classified into research disciplines.

Sub Assumption
Identifiable elite coaching research disciplines are: Physiology; Psychology;
Biomechanics; Nutrition; Medicine; and Physical Therapies

Proposition
The sports science research profile is congruent with the elite coaching research
material.

Proposition
Sports science research meets the needs of elite coaches.

Proposition
The perceptions of elite coaches and sports science researchers of the research
needs of elite coaches can be presented in a descriptive framework.

Significance of the Study
With the increase in support for elite coaching and sports science research in Australia
and internationally, the results of this study should help to inform improvement in
sports science research programs that support elite coaching practice.

Methodology
A case study method involving a multi-data gathering approach was selected for this
thesis. A case study method is a study of a "bounded system" and is useful for research
that is complex in structure, exploratory in nature and occurs in a natural setting (Bums:
2000,460).. The data gathering techniques consisted of document analysis, surveys,

semi-structured interviews and elite interviews. The study was conducted in three
phases.

Phase One - Research Needs of Elite Coaches and Sports Science Researchers
This phase was designed to address Research Question One and Research Question
Two.

What do elite coaches consider their sports science research needs to be?
What do sports science researchers consider the research needs of elite
coaches to be?
The purpose of this phase was to find out how sports science researchers and elite
coaches perceive the research needs of elite coaches. Subjects were identified from a list
of sports science researchers in the Australian Sports Science Directory, and from a list
of elite coaches who hold a current Level Three accreditation with the Australian Sports
Commission's Coaching and Officiating Unit (formerly known as the Australian
Coaching Council). Data gathering techniques consisted of survey and semi-structured
follow-up interviews. The semi-structured interviews were designed to clarify and
expand upon the responses to the surveys.

Phase Two - Document Analysis
The purpose of Phase Two was to undertake a document analysis to examine and
identify categories of sport science research undertaken by researchers. This phase was
designed to address Research Question Three and Research Question Four.

What sports science research activities do researchers at Australian institutes of
sport and post-graduate sport science theses writers undertake?
What sports science material is contained in the National Coaching
Accreditation Scheme Level Three coach manuaWeducationa1 material?
Research projects at Australian institutes of sport and research by post-graduate theses
writers, as well as the sports science research content in elite coaching course
documents, was the focus of the document analysis. Data analysis consisted of
developing an instrument, called the Williams Sports Science Research Schedule, that
could be applied to analyse research documents and coaching course documents.

Phase Three - Development of a Conceptual Model
This phase was designed to address Research Question Three.

How do the activities of sports science researchers interrelate with what elite
coaches perceive their research needs to be?
The purpose of this phase was to examine results of Phase One and Phase Two in order
to develop a conceptual model to describe identified relationships between sports
science research practice and elite coaching practice. Elite interviews were conducted
with key informants in order to verify the model. Subjects selected for the "elite
interviews" are persons of high reputations, high levels of expertise and experience in a
particular field, who have knowledge relevant to the research study (Schumacher and

McMillan, 1993: 427; Lincoln and Guba, 1985: 268). The three phases of the study are
represented in Figure 1.
Figure 1 - Research Framework for the Study
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Limitations of the Study
A case study method was selected as appropriate for this thesis. A case study method
presupposes a defined "bounded system" (Burns: 2000: 460). The bounded system
selected for the study was identified as elite Level Three coaches and sports science
researchers at the Australian institutes of sport and universities in Australia. Results
from this bounded system may not be generalisable to other levels of coaching and
sports science research.

Researcher Bias
The researcher has been the coordinator for the Australian Institute of Sport research
centre in Canberra for eight years. In designing the study and gathering the data, the
researcher, as much as possible, attempted to reduce a potential for bias in conducting
interviews, yet make use of his professional knowledge in determining the focus of the
data to be gathered. In order to reduce the potential for bias, the researcher undertook
training sessions to ensure that he had acquired skills appropriate to interviewing.

Follow-up interviews of elite coaches and sports science researchers were designed to
clarify and expand upon the responses to the surveys. In order to minimize the influence
of the researcher on the interviewee responses, a set of questions were prepared and
provided to the interviewee prior to the commencement of the interview. The
interviewee was given time to read these questions before agreeing to start the
interview.

Elite interviews were designed to verify and clarify the model which emerged from the
data. The researcher decided to conduct these interviews himself, as it was considered

that the risk of bias would be outweighed by the understanding required to manage the
interview and probe the ideas and opinions of these elite informants.

Definition of Terms
Elite Coach

For the purpose of this study, an elite coach was defined as a coach who, at the time of
study being conducted, was listed on the (Australian) National Coaching Accreditation
Scheme (NSAC) database and held current Level Three status.

Sports Science Researcher

A sports science researcher was defined as any scientist listed in the Australian Sports
Commission's Sports Science Directory and who received funding in order to conduct
research. The major recognised fields of sports science included physiology,
biomechanics, psychology, nutrition, medicine and physical therapy.

Performance-based Research

For the purpose of this study, performance-based research was defined as any research
that may be of assistance (either directly or indirectly) in preparing athletes for
competition, as distinct from research that is directed toward non-athletic populations.

Institutes of Sports

In the early 1980s, the Australian Government established a national institute of sport
known as the Australian Institute of Sport (AIS). Subsequent to the establishment of the
AIS, each of the Australian states and territories established their own institutes andfor
academies of sports (Bloomfield, 2003: 140).

Summary of the Chapter
This chapter provided an overview of the study including the theoretical framework and
the methodology. The next chapter presents a comprehensive review of the research
literature pertinent to the study. Chapter Three describes in detail the methodology of
the study. Chapter Four and Chapter Five report the data analysis and results, as well as
the data analysis undertaken for model development. Chapter Six describes the model
that emerged from the study, and Chapter Seven presents a discussion, conclusion and
recommendations.

CHAPTER TWO
REVIEW OF RESEARCH LITERATURE
Introduction
The purpose of this chapter is to review the research literature relating to sports science
research and elite coaching. To facilitate this objective, the chapter will be organised
according to the following headings: practical application of sports science research,
qualities in coaches/researchers,information seeking/dissemination strategies, and
coach education and knowledge.

Practical Application of Sports Science Research
Determining the focus of research is an ongoing issue for sports scientists. Technical
personnel within sports groups are concerned that sports science research projects have
practical application for the needs of their particular sports. Various methods have been
used to assess the use of sports science research in preparing athletes for competition
and for identifying the sports science needs of particular sports.

In the late 1970s, a survey that examined current and future sports science research
needs of Canadian National Sport Governing Bodies (NSGB) was undertaken by
Blirnkie and Botterill(1979: 230). A four-part survey was distributed to the technical
representatives of all NSGBs. Part one of the survey sought to assess current and future
use of seven sports science disciplines by NSGBs. Part two examined the ways in which
the sports scientists were currently being used and how they would be used in the
future. Part three identified key areas where, in the future, sports science could assist
NSGBs. Part four looked at ways that the Canadian Sport Information Resource Centre
could best meet the needs of NSGBs. Forty-one NSGBs responded to the survey,

however the authors did not provide information about the total number of NSGBs
targeted for the study, nor the response rate.

Blimkie and Botterill(1979: 232) reported that physiology, psychology, biomechanics
and sports medicine were currently the four most used disciplines, as perceived by
NSGBs, and the disciplines of most importance in the future. Key areas for future sports
science research assistance were identified by NSGBs. The three areas ranked highest
were "motivation", "peaking mentally" and "stress management of athletes", all of
which are part of sports psychology and relate to the management of individual athletes.

In terms of current use of sports scientists and future use of sports scientists, NSGBs
rated three areas as high; "preparation of athletes" (current 49%, future 63%), "talent
identification" (current 34%, future 48%) and "carrying out new research" (current
32%, future 49%). "Education of coaches" was ranked equal highest for current use
(49%) and "interpreting existing research" was ranked 37% for current use. However,
both of these areas, "education of coaches" and "interpreting existing research", were
ranked much lower for future use.

The Canadian Sport Information Resource Centre (SIRC) compiled periodic reviews of
sport specific scientific material; however, most NSGBs reported that they considered
the SIRC could distribute the reviews directly to NSGBs rather than to coaches. Blimkie
and Botterill concluded that there would be an increased demand for sports science
assistance particularly in the areas of sports physiology, psychology, biomechanics, and
sports medicine. They also suggested that the current reported use of sports science
specialists in the area of coach education reflected the acceptance and importance

placed on sports science in the development of the National Coaching Certification
Program.

In 1980, the Sports Advisory Council of Australia commissioned a study (Thompson,
1982) to examine sports science research currently being undertaken in Australia,
including facilities, personnel and research skills, in order to assess the needs of sport,
priorities for research funding, and methods of dissemination of research findings.
Surveys were administered to 180 academics in tertiary institutions in the disciplines of
health, physical education, and human movement studies, as well as to 220 coaching
directors of national and state sports associations. The response rate for academics was
29% (53) and for coaching directors 50% (109). Thompson (1982: 26) reported that
nearly half (49%) of the academics who responded were members of a sports
science/sports medicine committee of a sporting organisation, while 62% took part in
coaching sport. Both academics (94%) and coaching directors (95%) agreed that there
was a need for conferences to be attended by both coaches and scientists, and that sports
associations "should have the opportunity to contribute when decisions regarding
research funding are being made" (p. 25). Thompson found that most coaching directors
(68%) considered that many research projects initiated by sport scientists "do not meet
the basic needs of coaches" and that the outcomes of research need to be presented in a
simplified form.

When asked to prioritise areas for research, coaching directors ranked as highest "sport
specific physical conditioning", "coaching techniques" and "skill acquisition", with
"injury treatment and prevention" ranked last. Both academics and coaching directors
considered that the best way that academics/sports scientists could assist sporting
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organisations was through "involvement in the education of coaches". Coaching
directors ranked second "involvement in the preparation of athletes" (ranked fifth by
academics) and academics ranked second "carrying out new research" (ranked fourth by
coaching directors). Coaches and academics ranked "talent identification" as third and
fourth respectively.

Thompson (1983: 34) also sought to determine methods of dissemination of sports
science research and how coaching directors obtain their information. Results indicated
that the most common means were "coaching magazines", followed by "conferences
and seminars", "information from other coaches", "scientific journals", "sport
magazines", and lastly, "discussions with sports scientists". The low order given to
"scientific journals" and "discussions with sports scientists" led Thompson to conclude
that there was a need to "bridge the gap between research and practice". Though
coaches and academics were in agreement that the education of coaches was a priority,
there seemed to be a gap in information access. In order to address this gap in
information access, Thompson proposed the formation of a national sports information
centre that would serve as a central repository of sport related information.

Other studies have focussed on the discipline-specific needs of coaches. For example,
Silva (1984: 46) conducted a national survey of high school and college coaches in
order to assess the psychology needs of coaches. A survey was sent to 320 high school
coaches and 320 college coaches, representing four geographical regions in the USA.
Two-hundred and thirty-six questionnaires were returned (37% response rate), of which
146 (62%) were males and 90 (38%) were females, among which 70% were 20 to 40
years old, and over 45% of the coaches had five years or less coaching experience.

When coaches were asked to rank the importance of 13 specified areas of sport
psychology, the three areas ranked highest were, "attitude", "motivation" and
"concentration". Coaches reported the four most frequent critical problem areas as
"team cohesion", "lack of confidence", "player misunderstanding role" and
"underachievement". Coaches perceived four main functions in which sport
psychologists could be of assistance; they were "general consultation", "development of
motivational programs", "optimising individual player abilities", and "utilise morale
and team cohesion to overcome performance problems". Findings of the study indicated
that 86% of coaches reported that there was a need for a Journal of Applied Sport
Psychology and that 75% of coaches would subscribe to such a journal. However, 75%
of coaches were unaware of the existence of the Journal of Sport Psychology. Silva
(1984: 49) contended that a Journal of Applied Psychology as distinct from a Journal of
Sports Psychology would "provide a reasonable option to both the applied researcher
and the coach".

Applicability and dissemination of research findings were found to be a key issue, with
coaches indicating that the working relationship between themselves and sport
researchers could be improved by having "more sport specific clinics that demonstrate
the relevancy of scientific findings to coaching a particular sport". Silva (1984: 48)
found that coaches also suggested there was a need to "publicise the areas of sports
science to a greater extent, and have researchers attend meetings for coaches and sport
governing bodies". Silva concluded that coaches' interests in traditional areas of sports
psychology such as attitude, motivation and concentration, may indicate the fact that
sport psychologists have not adequately answered questions in these areas, or that
research has not been disseminated appropriately.

A survey conducted by Gould, Hodge, Peterson and Petlichkoff (1987) sought to find
out how United States of America collegiate wrestling coaches used psychological skills
in coaching athletes, and whether coaching success, coaching education or coaching
experience, influenced the use of those skills. Of the 101 coaches who returned the
survey, 68% had a master's degree and 70% had a degree in either physical education or
recreation. Coaching success was defined as those university wrestling teams finishing
in the top 10 of the National Collegiate Athletic Association (NCAA) competition.

Results showed that coaches considered six psychology skills to be the most important
for coaching success in wrestling as, "mental toughness, positive attitude, individual
motivation, attentiodconcentration, goal setting and pre-match mental preparation"
(Gould et al, 1987: 298). Psychology skills that coaches rated as most easily changed
were, "goal setting, team cohesion, imagery, communication problems, pre-match
mental preparation and positive attitude", and the psychology skills coaches rated as
least successful to change and develop were "aggressive/assertive behaviour,
underachievement, fear of failure, lack of confidence and anxiety competitive stress".
Analysis revealed that only three of the six psychology skills (goal setting, positive
attitude and pre-match mental preparation) that coaches consider as most important, are
the psychology skills that they find could be easily changed or developed. Results
indicated that coaches who had attended the USA Sports Science Wrestling Clinic rated
the psychological skills of "pre-match mental preparation" and "mental toughness" as
more amenable to change than coaches who had not attended the clinic. Gould et a1
(1987: 306) found no significant difference between successful and less successful
coaches, and experienced and less experienced coaches, in the way that they used
psychology skills or rated psychology skills as most easily changed or least amenable to

change. The researchers suggested that this lack of difference between successful/less
successful and experienced/less experienced coaches may be due to less successful/less
experienced coaches recruiting athletes who "already have the skills, andfor who
respond better to efforts to enhance them, or athletes who are more receptive to utilising
those skills".

Sullivan and Hodge (1991: 141) surveyed coaches and athletes in New Zealand to
determine the use of sports psychology practice. Forty-six national coaches and 68 elite
athletes representing 20 and 16 sports respectively participated in the study. Mean age
of the coaches was 41.4 years, and the average time as a coach was 16.4 years. Just over
half (52.2%) had a university degree, 47.8% had professional occupations, 21.7% were
teachers and 36 (78%) were male. Textbooks were reported as the main source of
acquiring knowledge in sports psychology, whilst over half (56.5%) had indicated
attending formal clinics on sports psychology information. Coaches rated sport
psychology (on a one to ten rating scale) as being "very important" in training (M =
8.37, SD = 1.85) and "very important" to elite sporting success (M = 8.64, SD = 2.07).
Coaches were asked to rate psychology attributes and skills on a scale of one to seven in
terms of "importance". Responses showed that coaches ranked highest "positive
attitude" (M = 6.44), "attention/concentration" (M = 6.42), "individual motivation" (M
= 6.35) and "mental toughness" (M = 6.33). Nearly all coaches (95.6%) reported using

sports psychology in their coaching program, with an average time allocation of 2.25
hours per week. The three most commonly reported problem areas were, "anxiety1
competitive stress control", "attention/concentration", and "mental toughness".

Sullivan and Hodge (1991: 149) reported that whilst two-thirds (65.7%) of coaches
indicated they felt comfortable dealing with their athletes' psychological needs, nearly
all (97.6%) indicated they would be interested in having a sports psychologist work
with them, and nearly all (94.9%) indicated that working with a sports psychologist
would improve athletic performance. Sullivan and Hodge concluded that coaches value
and use sports psychology in preparing their athletes, and they accept that they have
limited knowledge (of sports psychology) and would consult a qualified sports
psychologist to work with them as needed. With 75% of coaches indicating that they do
not have adequate sports psychology knowledge, Sullivan and Hodge suggested that
"provision should be made to educate coaches and athletes" in the area of sports
psychology.

A review of research projects in the area of sports psychology using qualitative
methodology was undertaken by Culver, Gilbert and Trudel(2003). The review was
limited to research projects in three North American peer reviewed sports psychology
journals, between 1990 and 1999. Culver et a1 examined data collection methods and
data analysis techniques. The peer reviewed journals chosen were "Journal of Applied
Sport Psychology", "Journal of Sport and Exercise Psychology" and "The Sport
Psychologist". A research study was classified as qualitative if one of the following data
gathering techniques was used; a) documents, b) open-ended questionnaire, c) interview
(unstructured or semi-structured), and d) observation (participant or non-participant).

Culver et a1 identified 485 articles which were classified as coaching science, with 83%
of these identified as using qualitative techniques of data collection. Of the 84 articles
classified as using qualitative techniques, 32 studies were found to have used a

combination of qualitative and quantitative techniques. Of the 84 studies using
qualitative data gathering techniques, interview was by far the most frequently used
(N=67; 79.8%) followed by open-ended written questionnaire (N=23; 27.4%). The most
common method of validating data was the use of colleagues, peer review (N=62)
followed by validity of the data collecting instrument (N=5 1). The most common means
of presenting results was via a combination of quotations and statistics (N=48) followed
by solely descriptive statistics (N=21) and solely quotations (N=15).

Culver, Gilbert and Trudel(2003: 7) contended that qualitative sport psychology
research had not progressed very far since 1987, with only a handful of researchers
accounting for nearly all the qualitative research. They claimed that a near total reliance
on interviews, and in particular of a "once-off" interview, limited the likelihood of
achieving depth and comprehensiveness. They called for more diversification in data
gathering techniques to "capture a more complete picture".

The development of any profession, including coaching, relies on the knowledge of the
current state of that profession. Gilbert and Trudel (2004) undertook a review of
research studies in the area of coaching science published from 1970 to 2001 to
determine the number, journal used, what coaching area studied, what general research
methodologies and data collection techniques used, and what sport and level of
coaching. From over 1,100 articles identified, from 161 different journals, 610 articles
met the inclusion criteria as judged by a panel of experts. The top 20 journals accounted
for 62.1% of coaching science articles. Just over half of the articles (50.7%) focused on
coaching behaviour, followed by career development (33.4%) and the cognitive
processes of coaching (28.7%).

Gilbert and Trudel reported that nearly all (94.1%) of the research in coaching science
was of a descriptive nature (79.7% quantitative and 14.4% qualitative) and only 5.9%
involved intervention (experimental). Survey (questionnaire) was by far the most
common method of data collection at 69%, followed by interview (26.4%), observation
(17.5%) and document analysis (7.5%). Most of the research relied on a single method
of data collection (85.6%) with only 14.4% of articles showing a combination of two or
more different methods in the same study. Coaches of team sports were the most
frequently researched group with basketball (N=204), volleyball (N=109), football
(N=103) and soccer (N=101) being the top four sports. The three top individual sports
were tennis (N=89), track and field (N=82) and swimming (N=67). With regard to the
level of coaches, college level coaching accounted for 37% of all studies, followed by
high school coaches (30.6%) and youth club sport coaches (17%). Elite amateur and
professional level coaches accounted for just 13% and 3.3% respectively. Results of the
study indicate the dominance of descriptive research in the area of coaching science,
with an emphasis on survey as a single method of data gathering.

In the area of practical application of sports science research, the most used disciplines
were physiology, biomechanics and psychology. Coaches perceived psychology as an
area of need. In coaching science research, survey was the most frequently used data
gathering method, and in sports psychology interview as a single data gathering
technique was most frequently used. Only a small percentage of research reviewed had
been conducted with elite coaches.

Qualities in Coaches/Researchers
The personal and professional characteristics of coaches could influence their role as a
coach and the way they are perceived by researchers. Similarly, sports science
researchers who interact and work with coaches have individual characteristics that may
influence the way they are perceived by coaches. A clearer understanding of the
qualities of elite coaches and the qualities of sports science researchers could be used to
promote improved coaching outcomes.

In the lead up to the 1984 Olympic Games, Partington and Orlick (1987: 95)
interviewed Canadian Olympic coaches in order to find out what Olympic coaches look
for in a sports psychologist and the criteria they use to evaluate the effectiveness of
psychologists. Seventeen Olympic coaches participated in the study and all but two had
first-hand experience in dealing with a sport psychologist consultant. Semi-structured
interviews were conducted which focused on how coaches perceived the sports
psychology consultants they worked with.

Results indicated that coaches valued sport psychology consultants who are ready to
exchange and share ideas with them. In particular, coaches looked for consultants who
could serve as facilitators and who could work individually with athletes, rather than
providing a "standard package" for everyone. Findings of the study indicated that the
criteria used by coaches to evaluate sport psychology consultants, in order of
importance, were "whether the consultant fitted in with the team", "whether the
consultant's advice seemed to work", "the consultant [could] instil positive motivation",
"the consultant's ability to solve problems", and "the long-term effectiveness of the
consultant's mental training program". Based on the results of the study, Partington and

Orlick (1987: 100) concluded that Olympic coaches viewed high quality sports
psychologists as positive, confident people capable of working with athletes and
coaches without being intrusive and, in order to be effective, they should have applied
and refined expertise in mental skills development.

Salmela, Draper and Laplante (1993: 297) conducted a study that examined the
development, applied knowledge and procedures of expert team coaches. In-depth
interviews were conducted with 21 coaches who were identified by Canadian national
sporting organisations as "constantly producing international athletes over an extended
period". Interview questions addressed the areas of "early sport involvement", "learning
from mentors", "career development", "sources of knowledge", "crafting the training
environment", "operating in competition", and "the future training of coaches".
Interviews were transcribed and inductively analysed using the computer program
Hyperqual, a commercial computer program designed to analyse non-numerical data.

Salmela et al(1993: 298)) argued that expert team coaches demonstrated a passion and
leadership that separates them from other coaches. In most cases, they were influenced
by several mentors who had demonstrated dedication in their field. Most coaches
acknowledged that learning and improving their skills were continuous and evolving
processes. Expert team coaches readily consulted sports scientists to incorporate
nutrition, physiology and psychology into their coaching programs. In response to
future training of coaches, most coaches considered that formal education combined
with various forms of mentorship should be used to enhance the coach education
process.

Salmela et al(1993: 300) concluded that the use of mentors, education, and consultation
with sports scientists, were characteristics that shaped the development of expert
coaches of team sports, which distinguished these coaches from non-expert coaches.
However, these characteristics were found to be complex and "tightly integrated into a
meta-cognitive form of knowledge".

The few studies that examined characteristics of coaches, investigated the way coaches
worked with, and viewed, sports scientists and other coaches, and how they developed
their professional coaching skills. Coaches gained professional development from
mentors, education and consultation with sports scientists. Assistance from sports
psychologists was found to be a special need.

Information Seeking/Dissernination Strategies
In 1969, the UK Sports Council established the National Documentation Centre for
Sport, Physical Education and Recreation at the Queen's University in Belfast in order
to provide information services to anyone with an interest in sport, physical education
or recreation. Clientele were varied and included physical education teachers, university
lecturers, coaches, and sports people involved in the administration of sport.

In one of the few studies to assess the information needs and information seeking
behaviours of university lecturers and researchers, Guy (1979: 152) administered a
survey to all staff of universities and polytechnics with departments of physical
education and research organisations in the UK. The survey was 17 pages in length and
contained 17 questions covering 111 items. Of the 306 staff identified as working in the
field of physical education and recreation 186 (61%) returned the survey and 79 (42%

of respondents) indicated carrying out research. The vast majority (60%) were
undertaking research for a master's degree, followed by 37% for a doctoral degree and
3% for a diploma. It is interesting to note that no respondents were undertaking postdoctoral research, and as Guy (1979: 149) suggested, this may reflect the infancy of
physical education compared to the well-established academic disciplines at the postgraduate level.

Results of the survey indicated that the three highest ranked sources for frequency of
obtaining information were "periodicals", "monographs" and "research reports". The
three highest ranked sources for importance of information obtained were "consultation
with colleagues in other institutions", "periodicals" and "consultation with colleagues in
own institution". When asked what methods were employed to obtain references or
citations to published material, the three highest ranked methods were "bibliographies in
books and periodicals", "current contents" and "consultation with colleagues in other
institutions". Liaising with colleagues on an informal basis was also reported as the
most common means by which valued information was obtained. The three most
commonly reported means of keeping in contact with colleagues were "social contact"
by telephone andlor face-to-face meetings (76%), "conferences" (73%) and "written
correspondence" (51%). Elite coaches seek information from a wide range of sources to
increase their professional knowledge. The strategies that coaches use to seek
information and the avenues that sports science researchers use to disseminate research
findings could impact on the improvement of coaching.

Sandri (1987: 78) conducted a USA nationwide survey of 556 physical education
practitioners currently teaching in grades 7 to 12, and who also were members of the

American Alliance for Health Physical Education Recreation and Dance (AAHPERD).
The response rate was 139 (25%). Over two-thirds of respondents (69%) were female
and nearly all respondents (96%) had a university degree, of which 59% had a masters'
and 34% had a bachelors' degree. The survey contained 48 items covering five areas;
the information seeking behaviours of secondary level practitioners, avenues of
knowledge dissemination being used by practitioners, the reasons why some
information sources were unused, and practitioners' beliefs regarding their
responsibility in applying research results to practice.

The five most professionally useful information sources reported by coaches were,
journals (9 1%), books (8 1%), conventionslconferences(75%), colleagueslword of
mouth (69%) and workshopslin-service (68%). Most coaches (8 1%) reported trying to
"find research to help (address) a practical problem", and of that group 98% reported
that the research helped address the problem. The most commonly used procedure to
find research help was "searched journals" (93%). The methods least used to address
coaching problems were, attended research presentations (29%), conduct computer
search (4.5%), conventionslconventiontapes (2%), read texts (1%) and questioned
experts (1%). Sandri (1987: 128) suggested that the results of this study, which showed
the sources most used by physical education practitioners, would enable the physical
education profession/association to disseminate pertinent findings where they could
have the greatest potential.

A majority of respondents agreed that academic research techniques were "too technical
for me to use" (63%). Results were indeterminate regarding academic research being
"frequently too complex to be useful to me in my job" (55% strongly agreelagree and

33% strongly disagreeldisagree) and "too abstract to be useful in the real world"
(strongly agreelagree, 42% and strongly disagreeldisagree, 35%). Results were also
indeterminate regarding practitioners' responsibility in applying research findings to
practice (52% agree, 34% unsure, and 14% disagree).

Sandri (1987: 144) concluded that physical education practitioners support and seek out
research to address practical issues; however, practitioners generally limit their search
to industry-based journals as opposed to more scientific and discipline specific journals.
She suggested that it is "umealistic to expect practitioners to find and apply research
results on a regular basis" as time and resources were often limited. Sandri also
suggested that research findings should be treated as a product to be marketed, rather
than a natural resource that the practitioner has to "dig for", and that research should be
disseminated in the journals and forums most frequented by the practitioners.

A study by Blinde and Tierney (1990: 132) surveyed 165 Level Five swimming coaches
in the USA to determine the process by which sports psychology was diffused into elite
swimming programs. Of the 95 responses (57% response rate), 94% were male with an
average age of 43 years. The survey focussed on three main methods of diffusion;
"exposure, receptivity and implementation" of sports psychology. The survey was
structured as a five-point rating scale, ranging from one "not at all" to five "to a great
extent".

The four most frequently used methods of exposure to sports psychology were reported
as, "clinicslworkshops~'(M = 3.27, SD = 0.97), "books" (M = 3.27, SD = 1.17),
bbjournals"(M = 3.16, SD = 1.07) and "other coaches" (M = 3.03, SD = 1.19). Analysis

showed that age was not associated with frequency of exposure, but increased
experience (years coaching) was associated with low exposure. Responses identified
two main "obstacles" to receptivity to sports psychology, namely; "a lack of resources"
(M = 2.9, SD = 1.4) and "a limited knowledge base disseminated from the researcher to
the practitioner" (M = 2.5, SD = 1.0).

The five most frequently used techniques for implementation of sports psychology were
"goal-setting" (M = 4.1 5 , SD = 0.79), "team building" (M = 3.87, SD = 1.1I), "selfconfidence development" (M = 3.67, SD = 1.12), "attitude adjustment" (M = 3.53, SD =
1.17), "visualisation" (M = 3.46, SD = 0.98) and "coping strategies for competition" (M
= 3.41, SD = 1.19). Three "obstacles" to implementation of sports psychology, reported

by respondents, were a "lack of available psychologists" (M = 3.8, SD = 1.6),
"economic constraints" (M = 3.6, SD = 1.4) and "priority to physical training time" (M
= 3.4, SD = 1.6). One finding of particular note reported by the researchers was the need

for sports psychologists to make stronger links between what they do and how this
relates to the coaches' practical needs.

Blinde & Tierney (1990: 135) concluded that implementation of sports psychology is
dependent on exposure to, and subsequent receptivity of, sports psychology. Based on
the findings of the study, the researchers suggested that having sports psychologists
represented at clinics and workshops attended by coaches was important as this initial
exposure "may trigger further exposure through books, journals and interactions with
other coaches".

coaches were male (83%) and 104 had completed both the Level One and the Level
Two courses. Participants completed a survey to assess their self-perceptions of
coaching competence, level of knowledge and status prior to attending the course.
Participants were asked to assess their competence on a five-point rating scale, from
"excellent" to "unsatisfactory". Results showed that national and regional coaches in the
study perceived themselves to be more competent (M = 3.01) than club coaches (M =
2.45) and part-time coaches (M = 2.43), and those who attended the Level Two course
(M = 2.83) were more competent than those who attended just the Level One course.
National and regional coaches reported higher levels of perceived knowledge (M =
2.36) compared to club coaches (M = 1.86) and part-time coaches (M = 1.43).

When reporting levels of perceived knowledge by subject area, the mean rating for
national and regional coaches were as follows, anatomy (M = 2.27), biomechanics (M =
2.55) and legal aspects of coaching (M = 2.27). The perceived status of coaches
increased by an average of 4.8% for the coaches attending the Level One course and by
8.5% for those attending both the Level One and Level Two course. Two other areas
relating to coaching at the elite level were also ranked low. They were; training for peak
performance and sports medicine (mean values were not provided).

Whitby (1993: 182) concluded that whilst coaches' perceptions of knowledge and
competence had improved following participation in either the Level One andor Level
Two Sports General Theory courses, the low rankings given to sports sciences
(biomechanics, physiology and psychology), sports medicine and training for peak
performance were of concern and may reflect upon the poor level of elite sports
performance in Hong Kong.

Rockwell (1994) surveyed Australian Olympic coaches in order to identify
characteristics common to elite coaches. The "Coach Effectiveness Survey" (CES) was
forwarded to the entire coaching staff of the 1992 Australian Olympic Team (n=71).
The CES consisted of 160 items directed towards, experience, qualification and
coaching style of coaches. Of the 32 responses (45% return rate) 30 (94%) were males,
average age was 46.3 years (range 26-81 years) and 78% were Australian born. Almost
63% had either graduated from a University, a College of Advanced Education or had
undertaken a Masters or Doctoral course. Of particular interest was the fact that 71%
were employed in the field of education, and 38% in the area of physical education. In
terms of experience, 84% had been involved in coaching for more than 11 years and
91% indicated that they had played the sport that they now coach. Rockwell contended
from these results that, generally, elite coaches are male with an average age of 46.3
years, Australian born, well educated, employed in education, have been coaching for
more than 11 years, and have played the sport they now coach.

/

A. study was conducted by Cote, Salmela and Russell (1995: 78) to find out how
coaches used knowledge in coaching gymnasts. Interviews were conducted with 17 high
performance expert gymnastics coaches using specific guidelines to elicit information
from the coaches. An interesting feature of the study was the distinction between
coaching in training and coaching in competition. Results showed that categories of
knowledge used in training were 'intervention style', 'mental skills', 'technical skills'
and 'simulation'. The authors claimed that "properties of these categories, such as
teaching progressions, being supportive, and helping athletes to deal with stress, are
coherent with the literature on coaching and the sport psychology literature" (p 93).

Findings regarding coach knowledge used in competition were limited and more
investigation was recommended.

From the results of their study with expert gymnastics coaches, Cote, Salmela, Trudel,
Baria and Russel (1995) developed a conceptual theory-based model, which described
coaching a gymnast. The authors interviewed the same 17 expert gymnastics coaches
using open-ended interview questions in order to maximise response possibilities.
Interviews were transcribed and analysed in accordance with 'Grounded Theory'
techniques as described by Strauss and Corbin (1990). Data were then coded and
analysed using the computer program Hyperqual, and used to develop a conceptual
model. The model was tested for reliability by having two judges input sample data into
the various components of the model. The model was then validated by interviewing
coaches and having them verify the adequacy of the conceptual process.

Central to the model for coaching a gymnast developed by Cote et al(1995: 1I), that
they called the 'Dynamic Model of Coaching', was the coach's estimation of the
athlete's potential for training, competition and organisation. Three "peripheral" areas
were identified that affect the coach's estimation of athlete potential as "the coach's
personal characteristics ... the athlete's personal characteristics and level of
development ... and contextual factors such as working conditions". Cote et al claimed
that the 'Dynamic Model of Coaching' would have application to any sport, even though
it was developed for gymnastics coaching.

Dickson (2001: 14) undertook a case study to assess the effectiveness of the Australian
National Coaching Accreditation Scheme (NCAS) within one particular sport, namely

Rugby. Semi-structured one-on-one interviews were conducted with four Level One
coaches, three Level Two coaches, five Level Three coaches, five coaching consultants
and two coach educators. Voice recordings were transcribed and analysed using the
NUDiST software package. Analysis revealed that coaches undertake accreditation for a
variety of reasons, but predominantly for the purpose of obtaining formal coaching
positions. Coaches and coach educators agreed that the General Principles of Coaching
content was "beneficial", in particular, the "psychological skills of concentration and
anxiety management". However, some concern was expressed that generic topics
should only be included "where they have relevance to the sport at hand". Another
benefit reported was the "informal interaction" with fellow coaches and the "exchange
of information and ideas" (p. 20).

Dickson (2001: 28) reported that respondents across all three coaching levels reflected a
strong belief that the NCAS had improved their coaching standard. In particular, the
accreditation up-dating requirement provided them with the opportunity to undertake
courses that were specific to their needs and was considered as "value added. When
asked what could be done to improve the NCAS, four issues arose, "improvement
needed in the assessment method and better use of mentors", "a need to re-focus on the
art of coaching", "increase technical content" and "encourage and promote coach
interaction" (p. 31).

Dickson (2001: 38) concluded that the NCAS provides a range of benefits for coaches
and that the scheme "incorporates an involvement with, and an understanding of sports
science, enabling a more in-depth approach to teaching"

(p. 34). Further, he suggested

that the scheme could be improved in specific areas, particularly in those areas "related
to quality assurance and accreditation".

Elite athletes acquire knowledge of sports science as part of their performance
enhancement. For example, sailing is a sport that requires a significant amount of
knowledge and cognitive awareness of a constantly changing environment. Legg,
Smith, Sylfield, Miller, Wilcox and Gilberd (1997: 214) conducted a study in order to
find out how elite sailors perceived and used sports science. A survey was administered
to 28 elite New Zealand Olympic class sailors. The survey consisted of seven questions
requiring subjects to indicate their responses to issues of sports psychology (two
questions of five items each), nutrition (four questions) and physical training (one
question containing four items).

Results showed that 68% of respondents experienced dehydration and the average
volume of fluid consumed during a four-hour sail was just 0.9 litres, of which only 0.7
litres was consumed. Legg et al suggested that based on a conservative consumption
rate 0.5 litres per hour, a deficit of 1.3 litres would occur. Sailors reported pre-race
anxiety "sometimes" (46%), "often" (32%), "very often" (18%) and "all of the time"
(4%), and nearly all coaches (93%) indicated experiencing a loss in concentration near
the end of a race. Most of the sailors (86%) undertook some form of aerobic training
(generally twice a week) and 61% reported undertaking strength training (generally
three times a week). Sailing is a sport that requires high levels of balance and agility,
yet only 36% of sailors reported undertaking flexibility training.

Whilst acknowledging the subjectivity of the survey responses, Legg et al(1997: 217)
suggested that the reported loss of concentration near the end of a race might be due to
the effects of dehydration. The researchers concluded that there was "scope for the
improvement of knowledge and use of sports science amongst elite New Zealand
Olympic class sailors" and that nutrition and mental training were areas that needed to
be addressed.

Saury and Durand (1998: 254) conducted a study to analyse the practical knowledge of
five expert sailing coaches preparing the French team in the lead up to the 1996
Olympic Games. Data were collected through observation of the coaches' activities
during five training sessions and in-depth interviews following the training sessions.
Interview questions related to what the coaches were thinking and feeling during key
periods of the previous training session. Results showed that coaches implement
flexible training routines that were situation specific in order to accommodate
unpredictable constraints (such as environmental conditions) and to "reduce the
cognitive load of the situation". Findings of the study also indicated that coaches relied
on their past experiences as elite sailors which reflected a largely implicit form of
knowledge. Saury and Durand contended that the reliance on implicit knowledge
demonstrated by the elite coaches in the study may account for their ability to adapt to
new, unexpected or problematic tasks, and that this ability may not be generalized to
less experienced coaches.

Jones, Armour and Potrac (2003: 213) sought to understand how an elite coach
constructed professional knowledge. A life-story case study approach was used to
examine how the background and experiences of a 48-year-old elite male professional

English soccer coach shaped his coaching knowledge and how that knowledge was
applied. The coach examined in the study was chosen based on his excellent record and
reputation as an expert coach, with over 20 years of professional coaching experience.
Data was collected from a series of five informal interviews. Interviews were audio
taped, transcribed and validated with the coach prior to the next interview taking place.
Interview questions focused on coaching philosophy, entry into coaching, mentors,
current coach education programs, and his perceptions about accumulating knowledge
and its sources.

Jones, Armour and Potrac (2003: 227) found that coaches are influenced by mentors
and colleagues, and experience, and this provided the basic material for constructing a
coach's professional knowledge. Jones et al concluded that the coach was driven by a
philosophy that "he [sic] must respect players, value them and support them as
individuals". Professional coaching courses were perceived by the subjects to be "too
functional and'too narrow" and of limited practical value. According to Jones et al,
coach education programs should include components which reflect "practical
experience, interaction with mentors and developing within coaches an integrated
knowledge base structured around the cues presented by real-life coaching problems".

Research regarding coach knowledge/education indicates that coaches consider sports
science research important and elite coaches are well educated. Coaches gain coaching
knowledge form other coaches and from experience as a source for building their own
coach knowledge base.

Summary of Research
The research literature relevant to sports science research activities and elite coaching
practice reviewed for this dissertation revealed four major patterns of research activity,
namely; practical application of sports science research, qualities in coaches1
researchers, information seekingldissernination strategies, and coach education and
knowledge.

Practical Application of Sports Science Research
Findings from research studies concerning the practical application of sports science
research shows that coaches perceive physiology, biomechanics and psychology as most
useful scientific disciplines, and some studies indicate that coaches consider sports
psychology as an area of need. Major findings in the area of application of research are
listed in point form as follows.

Physiology, psychology and biomechanics were perceived as the most used
science disciplines, and the most likely disciplines to be used in the future
(Blimkie and Botterill, 1979; Haslam, 1990).
Sports psychology was perceived to be the area of most likely benefit for future
research (Blimkie and Botterill, 1979; Haslam, 1990; Taylor and Nichols, 1993;
Australian Coaching Council, 1998; Dickson, 2001).
Coaches required more information in the area of sports psychology, in
particular in "motivation" and "concentration" (Silva, 1984). Coaches consider
psychology skill most important to be "mental toughness", "positive attitude",
"motivation" and "concentration" (Gould, Hodge, Peterson and Petlichkoff,
1987; Sullivan and Hodge, 1991).

Coaches seek informationlresearch on nutrition and strength and conditioning
(Australian Coaching Council, 1998).
Academics and coaching directors consider that conferences should be attended
by both coaches and scientists, and that sports associations should contribute to
decisions regarding research funding. (Thompson, 1982).
Coaches consider that researchers should present at sport specific clinics and
present findings relevant to coaching practice (Silva, 1984).
In sports psychology in North America the majority of studies used quantitative
data gathering techniques. Of the minority of studies using qualitative methods,
interview is the dominant and singular data gathering technique (Culver, Gilbert
and Trudel, 2003). In the area of coaching science, most research used
quantitative methodology and was descriptive in nature. In the minority of
studies using qualitative methodology, survey was the most frequently used data
gathering technique. Few studies were conducted using elite coaches (Gilbert
and Trudel, 2004).

Whilst numerous studies have addressed research needs with regard to areasltopics
requiring further research, there have been no studies that have examined the
appropriateness of the 'processes' involved in determining those research needs.
Reviews of literature have been conducted on topics of interest, and several reviews
have been conducted to determine the number of publications within a particular field of
study, and/or types of methodology used within a specific discipline. However, there
have been few studies that have analysed and described research in the context of the
coaches for whom the research was carried out.

Qualities in Coaches/Researchers
Research studies concerning the qualities valued in elite coaches were few in number.
Coaches seek professional development from mentors, education and from sports
scientists. A particular need for working with sports psychologists was identified. No
studies were found that examined qualities that were valued in a sports scientist. Major
findings in the area of qualities valued in coacheslresearchers are listed in point form as
follows.
Coaches value sports psychologists who act as facilitators in meeting the needs
of individual athletes, and coaches consider sports psychologists need to be
confident and non-intrusive (Partington and Orlick, 1987).
Expert team coaches used mentors, &ducation and consultation with sports
scientists to develop their coaching knowledge (Salmela, Draper and Laplante,
1993).

Further research is required into what qualities are valued in elite coaches and what
qualities are valued in sports science researchers. An understanding of those qualities
may enhance the working relationship between these two groups.

Information SeekingDissemination Strategies
Research studies which examined the way that information is disseminated to coaches
revealed that coaches consider scientific research needs to be presented in a more
simplified form as it is too technical. Coaches seek information from other coaches,
conferences, workshops and coaching journals, and coaches prefer audiolvisual modes
of communication to written communication. The disciplines that coaches seek
information from are physiology and sports psychology, and with sports psychology

coaches desire psychologists to make stronger links with what they do in practice.
Major findings in the area of information seekingldissemination strategies are listed in
point form as follows.
Coaches source information via journals, books, conferences, colleagues and
workshops (Sandri, 1987; Blinde and Tierney, 1990; Clarke, 1995).
Coaches find academic research too technical (Sandri, 1987). Coaches and
coaching directors consider that outcomes of research need to be presented in a
simplified form. (Thompson, 1982; Taylor and Nichols, 1993).
Coaches consider that sports psychologists need to make stronger links between
what they do and the practical needs of coaches (Blinde and Tierney, 1990).
Sports science researchers need to present at coaching clinics/workshops (Silva,
1984; Blinde and Tierney, 1990).
Sports scientists in the UK most frequently access information on; coaching,
exercise physiology and sports psychology (Taylor and Nichols, 1993).
Coaches prefer audio and visual modes of communication in preference to
written material (Sands, Crain and Lee, 1990; Australian Coaching Council,
1998).

Research has been undertaken regarding avenues of communication, preferred
disciplines and forums for dissemination of information. However, no research study
has attempted to compare the perceptions of both coaches and sports science researchers
regarding priority order for these areas of information, and there has been little attempt
to explore the issue of language of communication for research findings.

Coach Education and Knowledge

Research findings indicate that coaches consider sports science research important and
elite coaches are well educated. Coaches gain coaching knowledge from other coaches
and from experience, as a source for building their own coaching knowledge base.
Major findings in the area of coach education and knowledge are listed in point form as
follows.
The majority of coaches consider sports science research important (Clarke,
1995).
Elite coaches are well educated and place a high value on sports science (Sands,
1990). Nearly two-thirds of coaches in the Australian 1992 Olympic Team had a
tertiary degree (Rockwell, 1994).
Elite coaches value scientific publications and seminars and national sporting
federation publications as sources of knowledge (Sands, 1990).
High school coaches perceive themselves as most knowledgeable in sports
specific areas and least knowledgeable in psychology, physiology and injury
prevention/ management (Houseworth, Davis and Dobbs, 1990).
Observations showed that coaches relied on implicit knowledge to adapt to
unpredictable constraints (Saury and Durand, 1998).
Coaches are influenced by mentors, colleagues and experience, in constructing
professional knowledge (Jones, Armour and Potrac, 2003).
Research in the area of coach knowledge looks at coaching behaviour, career
development and cognitive processes of coaching. How coaches obtain their

'

knowledge, what type of knowledge they seek, and what type of knowledge they value,
as yet, has not been researched. Studies have not examined the material that is used for
courses which accredit coaches.

Overall, the review of the research literature has shown that least research has been
undertaken regarding the qualities of coaches and the qualities of sports science
researchers. If elite coaches and sports science researchers are to develop a professional
and close working relationship, an understanding of the qualities valued in each group
and by each group would be advantageous.

Further, gaps in research have been identified in the areas of dissemination of research
findings by sports science researchers, the processes used for the identification of
research questions, and evaluation of research with respect to the needs of coaches.
Other gaps exist with regard to the practicality of research from the perspective of an
elite coach, and preferences that elite coaches have regartling particular aspects within a
sports science discipline of value to elite coaching.

A review of the research literature identified studies that evaluated sports science
research according to publication, research design and data gathering methods.
However, research has not been undertaken that developed a systematic method of
analysis that could be applied consistently to a broad range of sports science research
studies.

Summary of the Chapter
This chapter reviewed the research-based literature concerning sports science research
practice and the needs of elite coaches. The chapter reviewed research concerning the
practical application of research, the qualities of sports science researchers and elite
coaches, information seekingldisseminationprocesses, and research concerning coach

education and knowledge. From this review limitations or omissions in the research
focus were also identified. The next chapter will outline the methodology of the study.

CHAPTER THREE
RESEARCH METHODOLOGY
Introduction
The purpose of this study was to identify the relationship between both sports science
research (conducted at Australian institutes of sport and post-graduate sports science
research in Australian universities) and how elite level coaches in Australia perceive
sports science research practice meeting the research needs of elite coaching. The study
was conducted in three phases. The research questions selected for this study are as
follows:
Phase One

What do elite coaches consider their sports science research needs to be?
What do sports scie,nce researchers consider the research needs of elite
coaches to be?
Phase Two

What sports science research activities do researchers at Australian
institutes of sport and post-graduate sport science theses writers undertake?
What sports science material is contained in the National Coaching
Accreditation Scheme Level Three coaching manual/education material?
Phase Three

How do the activities of sports science researchers interrelate with what elite
coaches perceive their research needs to be?
This chapter presents the research design and the method of data collection and data
analysis for the three investigative phases of the study. To facilitate this, the chapter is
arranged according to the following headings: introduction; permission to conduct the
study; research design; target populations selected for the study; data gathering

methods; design of data gathering instruments; administration of data gathering
instruments; data analysis methods; issues of validity; credibility and triangulation.

Permission to Conduct the Study
Approval to conduct the study was obtained from the University of Canberra
Committee for Ethics in Human Research. Permission was also obtained from the
Australian Institute of Sport (AIS) research program in order to access the
documentation relating to AIS research projects. Finally, permission was obtained from
the Australian Sports Commission's Coaching and Officiating Unit (formerly the
Australian Coaching Council) for access to the register of Level Three accredited
coaches, and also for access to relevant national sporting organisations so as to obtain
Level Three coaching accreditation material. Copies of Letters of Permission and
Statements of Informed Consent may be found in Appendix A.

Research Design
A case study method was chosen for this thesis. The case study was undertaken in a
naturalistic setting and gathered data that was descriptive of a phenomenon that existed.
Data gathering instruments used consisted of document analysis, survey, sernistructured follow-up interviews, and elite interviews. The research projects in sports
science and the elite Level Three coaches, who utilise sports science research, and the
sports science researchers, who undertake the research, could be defined as an existing
phenomenon.

The natural setting selected for the study could be categorised as a bounded system.
According to Bums (2000: 460) a case study is an investigation of an entity that is a

'bounded system' and which focuses on complex contemporary phenomenon in a real
life context. Baker (1999: 321) defined a case study as a "research strategy, which
focuses on a single organisation, institution, event, decision, policy, or group (or
possibly a multiple set)". Sports science research projects undertaken from 1983 to 2003
and elite Level Three coaches, who were coaching during that period, could be defined
as the bounded system for the study.

Punch (2000: 153) refers to four main characteristics of case studies. First, a case study
is a 'bounded system' and as such the researcher needs to identify and describe those
boundaries. Second, apart from defining the boundaries of a case study, there needs to
be clarity about the case. The 'case' is a 'case of something', and identifying what the
case is, is important in determining the unit of analysis. Third, in defining the case, there
should be an attempt to "preserve the wholeness, unity and integrity" of the system
under investigation. Finally, in order to investigate a case, it is important to use
"multiple techniques" of data gathering as well as "multiple sources" for data gathered,
in a naturalistic setting.

Burns (2000: 464) contended that an important advantage of a case study is that it
focuses on "process rather than outcomes", and so allows the investigator to find out
how a system functions. By designating the boundaries of a system in a case study, the
investigator selects what data to collect and is discouraged from attempting to collect
"everything that may randomly have a bearing on the issue". Burns argued that case
studies allow investigations to retain the holistic and meaningful characteristics of real
life events. Babbie (1989: 285) used the term "field research", which encompasses case
studies, and he claimed that field research provides a researcher with a depth of

understanding of a research topic. Babbie considered field research useful for "studying
subtle nuances of attitudes and behaviour".

Case study method may be limited in focus. Issacs and Michael (1997: 52) pointed out
that a weakness of case studies is that they are "particularly vulnerable to subjective
bias". They claimed that case studies have a narrow focus and therefore are "limited in
their representativeness". A common criticism of case studies is their lack of
generalisability. However, Punch (2000: 154) argued that "it is not the intention of such
a [case] study to generalise, but rather to understand the case in its complexity and its
entirety, as well as in its context".

Babbie (1982: 124) claimed that a certain amount of bias "was inevitable" in a case
study, but the use of multiple data gathering techniques was a way of minimising bias
during data-gathering. Indeed, a characteristic of case studies noted by Punch (2000:
153) is their use of multiple data collection strategies, such as interview, observation,
document analysis and questionnaire (survey), and he pointed out that the inclusion of
questionnaire involves the use of numerical data and quantitative techniques of data
analysis. Punch (2000: 156) contended "too much research has tried to go straight to
measurement and quantitative mapping, without the fuller understanding of phenomena
and processes involved that is best achieved by case studies".

Robson (2001: 157) described case studies as being on a continuum between
'exploratory' (at one end) and 'confirmatory' (at the other end), dependent upon the
level of information already known. Exploratory studies are "loose and unstructured"
and give direction for future study. Confirmatory studies, on the other hand, provide

understanding and verification of research already undertaken. Data collecting
techniques, such as observation, questionnaire (survey), interview and document
analysis, range from unstructured (in the case of 'exploratory' case studies) to well
structured (in the case of 'confirmatory' case studies).

Punch (2000: 154) pointed out that case studies permitted the researcher to gain "a
broad understanding of complex issues" in context and to "develop conceptual models"
that generalise from this understanding, and that the development of conceptual models
could aid in targeting future research activities.

Target Population Selected for the Study
a) Surveys
A purposeful sampling method was used to designate the target population for the
survey of elite coaches and survey of sports science researchers, in order to identify
what Schumacher and McMillan (1993: 378) call "information-rich key informants",
that is, informants who are "knowledgeable and informative about the phenomena".

The target population identified for the study comprised personnel involved with elite
coaching and sports science researchers who have undertaken research, for the time
period beginning with the establishment of the AIS Research Centre and the Australian
Coaching Council to the time of this study, that is, 1978 to 2003. A total of 524 Level
Three coaches holding current registration and 354 sports science researchers were
identified for the study. A total of 222 coaches responded giving a response rate of
42.4%, and a total of 125 sports science researchers responded giving a response rate of
35.3%.

Taylor and Nichols (1993: 20) investigated the demands made on UK sports
information services by professionals with a working interest in sport. A 26-item survey
(questionnaire) was administered to 5,838 people representing 26 'interest groups',
including coaches and sports scientists. Responses were received from 111 coaches
(response rate 37%) and 88 sports scientists (response rate 44%). The primary location
from which coaches reported that they accessed information was the National Coaching
Foundation (NCF). However, less than half the coaches (41%) accessed information
from the NCF "five or more times in the last 12 months", while half the coaches (50%)
e

indicated that they accessed information from the National Coaching Foundation "less
than five times in the last 12 months".

Sports scientists, on the other hand, accessed information from a variety of service
providers. Half of the sports scientists (50%) accessed information from the NCF less
than five times in the last 12 months, while just under one-third (28%) accessed the
NCF more than five times in the last 12 months. Sport scientists reported that they also
accessed information from the National Sports Medicine Institute (NSMI) and the
Sports Document Centre (SDC).

When asked to identify broad topic areas most commonly searched for, 88% of coaches
sought information on "coaching", 53% sought information on "sports psychology",
and 43% sought information on "exercise physiology". Conversely, 63% of sports
scientists sought information on "coaching", 61% on "exercise physiology" and 36% on
"sports psychology".

Familiarity was the major reason given by respondents for using services offered by the
UK Sports Information Consortium (UK Sports Council, NCF, NSMI and SDC) and
"lack of awareness" and/or "lack of time" were the major reasons for not using
Consortium services. Taylor and Nichols (1993:47) concluded that the UK Sports
Information Consortium needed to design journals that presented information in an easy
to read format, and so make information more accessible, and also to promote the
services provided by the Consortium.

A study by Clarke (1995: 46) examined the information needs and information-seeking
behaviour of Swimming and Track and Field coaches in Australia. A focus group
technique was used to determine what questions to include in a questionnaire. A 45item questionnaire and was mailed to all Level Two and Level Three coaches (N =
568). Responses were received from 392 coaches (69% response rate) of which 282
(72%) were city-based and 110 (28%) located in country regions. The majority had
tertiary qualifications (63.5%). Data revealed that coaches sought and valued most
highly "journal information and results of research and [information from] conference
papers" (p. 144). The primary source for information were the respective coaching
association journals for each sport (27.1 %), followed by information stored in private
collections (24.5%), friends and colleagues (13.4%), the National Sport Information
Centre (12.8%), state sporting organisations (7.7%), national sporting organisations
(6.6%), and other libraries. When asked how important research was to their coaching,
43.4% said it was essential, 34.3% very important and 19.2% important. Results
revealed few differences between coaches of different sports, locality and/or level of
education. Clarke (1995: 138) concluded that coaches obtain their information from a
variety of sources and that libraries and formal sport information providers were not key

sources for that information. Clarke also suggested that the high level of need expressed
by coaches for information on the "sport sciences", and the fact that large volumes of
information already exist in this field may indicate that "the information is not written
in a way in which coaches can understand and apply and it may be that it is not
disseminated widely outside the circles of sports scientists".

In 1998, the Australian Coaching Council commissioned a study of the National Coach
Accreditation Scheme (NCAS) to be undertaken in two stages (Australian Coaching
Council, 1998). The first stage consisted of focus groups intended to gather data to
inform the construction of a survey to be administered in the second stage. Six intensive
focus groups were conducted (two in Sydney, two in Brisbane, and one each in
Canberra and Albury). Participants in the focus groups represented a balanced crosssection of coaches (ie. age, level of accreditation, sports and gender). The findings from
the focus group were used to design a survey for stage two.

Stage two involved distribution of a survey to a representative sample of NCAS
registered coaches. At the time of the study, 110,000 coaches representing 92 sports
were registered with the NCAS as Level One, Level Two or Level Three coaches.
Surveys were mailed to a sample of 2,500 coaches, of which 508 responses were
received (response rate 20%). Information regarding the method of sampling used was
not provided. Three-quarters (75%) of coaches responding were male, 62% resided in
metropolitan areas, 29% were aged between 25 to 39 years, and 49% were aged
between 40 and 54 years. Half of the coaches responding were Level One (5 1%), the
remainder were Level Two (29%) and Level Three (20%). Nearly half (47%) of the
respondents had been coaching for more than 11 years, while 21 % had been coaching

for more than 20 years. Only 14% of respondents earned their primary income from
coaching. Nearly half (47%) of respondents had access to the internet and just over onethird (35%) of respondents used a computer to access information for coaching. Level
Three coaches were the primary users of computers for the purpose of coaching. Only
half the coaches in the study indicated having easy access to coaching resources, with
most coaches acquiring their resources from sporting organisations (24%), libraries and
information resource centres (lo%), their own personal resources (8%) and government
sector sporting bodies (4%).

When asked what resources they would be interested in accessing, 8 1% of coaches
showed an interest in videos and books on psychology, 79% for videos and books on
nutrition and strength and conditioning, and 68% showed interest in a journal/article
information retrieval service. Higher levels of interest were expressed by Level Three
coaches for all of the above services and resources when compared to Level One and
Level Two coaches (Australian Coaching Council, 1998: 59). When asked what
services they would be interested in, coaches expressed "very strong interest" in
"regional discussion groups between coaches of similar sports in localised meeting
groups, and developing a database of coaches who want to talk to other coaches about
ideas at any time" (Australian Coaching Council, 1998: 52).

Findings of the study showed that resources such as books and videos on sports
psychology, nutrition and strength and conditioning, and services that enable coaches to
talk to one another about coaching issues, would be highly valued by coaches. Results
of the study indicated that coaches prefer audio and visual modes of communication in
preference to written material. Access to information and resources was reported as a

key issue and it was suggested that, where possible, the Australian Coaching Council
should disseminate information via the internet.

Research studies which examined the way that information is disseminated to coaches
revealed that coaches consider scientific research needs to be presented in a more
simplified form as it is too technical. Coaches seek information from other coaches,
conferences, workshops and coaching journals, and coaches prefer audio/visual modes
of communication to written communication. The disciplines that coaches seek
information from are physiology and sports psychology, and with sports psychology
coaches desire psychologists to make stronger links with what they do in practice.

Coach Education and Knowledge
Elite coaches acquire knowledge from their own experience, from other coaches and
from sports science researchers, either directly or indirectly. The content and format of
information delivery is dependent on the levels of education and knowledge within the
target audience. Knowing how and from what sources elite coaches acquire and use
knowledge would be useful for the design and focus of sports science research projects.
If sports science researchers are to report meaningful information to coaches, then an
understanding of education and knowledge within the coaching profession would be
advantageous.

Gould, Giannini, Krane and Hodge (1990: 334) surveyed 130 national team, Pan
American and Olympic coaches, in order to develop a profile of coach education
background and perceived coach education needs. A survey was distributed to coaches
attending the 10th Pan American USA Coaches and Managers meeting andlor the 1987

Dallas-based USOC Elite Coaches Conference with an overall response rate of 84%.
Respondents were predominantly male (78%), average age 41 years, 23% were fulltime coaches, 80% had completed a four-year college degree and 36% had a physical
education degree. The survey comprised both objective (five-point Likert scales) and
open-ended questions covering education background and coaching science courses.

The main avenues for acquiring coaching knowledge were reported as "informal
learning through experience" and "role modelling". Within the field of "experience
most desired", the items rated highest were, "international coaching experience"
(frequency count = 25) and "knowledge of sport science" (frequency count = 13). Sport
psychology and physiology rated as the most important of the science fields (M = 4.66,
SD = 0.61; M = 4.43, SD = 0.73 respectively).

One finding of particular note was the fact that only 46% of respondents agreed that a
clear, well-defined set of concepts and principles of general coaching existed. Gould et
al(1990: 342) suggested that this might reflect the need for coach education, as coaches
have considerable experience but possibly lack an "organised knowledge system". An
alternative interpretation offered by Gould et al is that coaches possess a set of concepts
and principles of general coaching, but have difficulty in identifying them. The
researchers concluded that there is a need to employ collaborative coachlresearcher
models to help coaches identify key principles used by successful coaches and
incorporate those findings into coach education programs.

Sands (1990: 5) conducted a survey of elite US gymnastics coaches in order to
determine their use of sport science and education. Surveys were returned by 110

coaches (45% response rate) 17.3% of whom had coached at Olympic, World or Pan
American Games, 13.6% at senior national level and 20% at junior national level. The
vast majority (82.8%) were aged between 15-34 years and 14% were aged between 3544 years. Nearly two-thirds (62%) had coached for 10-19 years and 24% had coached
for 20-29 years. Of particular note, 60.9% had acquired a bachelor degree, 20% a
masters degree and 4.5% a doctoral degree, that is, a total of 85.4% of respondents
report having a degree or post-graduate qualification. The survey comprised 41 items,
mostly in a five-point Likert-scale format.

Results showed that elite gymnastic coaches valued scientific publications and
seminars, with 95.4% of responses as strongly agreelagree (63.6% strongly agree) that
those sources of information improve their training of athletes. In particular,
publications by the US Gymnastic Federation were accessed and valued by 93.7% of
coaches surveyed. Sports medicine was also viewed as being of value in improving the
training of athletes, with 92% strongly agreelagree (56.0% strongly agree). Sands
concluded that the results of his study indicated that elite gymnastic coaches at Olympic
and national level placed high value on sports science as a resource for coaching.

During the 1989 US Gymnastics Federation Congress in Philadelphia, Sands, Crain and
Lee (1990: 22) surveyed 95 coaches to determine demographic characteristics and
attitudes towards their athletes and training programs (response rate information was not
provided). Gymnastics coaches were found to be predominantly male (approximately
60%), 26-35 years of age (approximately 50%) with 11-15 years experience
(approximately 35%) and a former competitive gymnast (80%). Safety was a key theme
of the survey with over 60% of respondents indicating that they were USGF safety

certified. With no formal Gymnastics coaching courses available in the USA,
advancement of coaches' knowledge was gained, supposedly, through attending
educational clinics, meetings or symposiums, with 90% of respondents indicating
attendance at these forums at least twice per year. Based on the results of the study,
Sands et a1 concluded that gymnastics coaches prefer to attain their knowledge by
means other than reading (ie. they want to be "shown" how to do things) and that this
may suggest a need for the development of local clinics and congresses.

A study conducted by Houseworth, Davis and Dobbs (1990: 27) sought to find out how
athletics directors and coaches in high schools in Illinois USA perceived their coaching
knowledge. A survey consisting of 11 items was mailed to the principals of 793 high
schools to be completed by the schools' athletics directors and coaches, and the high
response rate of 61.5% may have occurred by using this 'top-down' method of
distribution. A total of 5,093 high school coaches participated in the study (4,665
coaches and 428 athletics directors). High school coaches were predominantly male
(79%) and perceived themselves to be most knowledgeable on specifics of the sport
they coached, and least knowledgeable in principles of psychology, physiology, injury
and administration. When asked in which areas coaches need to become more
knowledgeable, areas rated highest were, "principles of sports psychology"," principles
of sports physiology" and "sports injury". Most of the high school coaches in the study
(81.8%) considered that coaches should complete some minimal training in the sport
science areas of psychology, physiology and injury.

Clinics and in-service sessions were rated as the preferred format in which further
educational courses should be offered, followed by graduate courses. Self-study and

undergraduate courses rated the lowest. Contrary to the expectation of the researchers,
coaches indicated a preference for clinic topics to address areas in which the high
school coaches perceived themselves as being most knowledgeable (ie. sport specific
and teaching skills), and rated as least preferable the areas in which they reported being
least knowledgeable (ie. psychology, injury and physiology). Percentages and frequency
data were not provided for these preferences.

Houseworth et al(1990: 29) concluded that sports science principles and sport specific
content should be incorporated in coach education programs and that such programs
should be presented in two forms; firstly, as a short condensed introduction program,
and secondly, as an in-depth program combining sports science principles and sport
specific components.

Haslam (1990: 204) conducted a study to determine how provisional coaching
coordinators and master course conductors viewed the Theory of Coaching curriculum
in terms of sports science disciplines and the importance and effectiveness of coaching
skills. This curriculum was part of the Canadian National Coaching Certification
Program (NCCP) for Level One, Level Two and Level Three courses. The 75
participants in the study were either active or previously active certified coaches, with
35 master course conductors and 40 provisional coaching coordinators. A modified
Delphi technique was used to gather data. The Delphi technique is a method of survey,
feedback and re-survey of a particular group in order to develop a consensus of opinion
from the group. Three Delphi survey rounds were used in the study and the response
rates were 80%, 63% and 55% respectively. The survey focused on 73 items/objectives

identified in the three courses (Level One, 27 items; Level Two, 22 items; Level Three,
24 items).

Analysis of the data revealed that agreement was reached on almost all the educational
objectives for the proposed new Level Three course in relation to present and future
needs of coaches. Of particular note were the high rankings given to the topic "sport
sciences" above those of "program planning" and the "role of the coaches". Both the
topics "development of pre-competition psychological plans" and "development of
psychological plans for competition" ranked equal highest, followed by "assessment of
athletes' psychological training priorities" (for both current and future coach education
needs). Physiology and biomechanics objectives ranked next highest.

Haslam (1990: 212) contended that the findings of the study may indicate that "sport
science content knowledge is more important for its own sake than for its practical
application", or that "the sport science objectives had a practical bias in the first place",
given that the master course conductors were made up of administrators, sports
consultants and sports science researchers.

Whitby (1993: 107) studied the effects of the then recently implemented coach
accreditation program on coaches in Hong Kong. The study gathered information about
the perceptions that coaches had of their level of competence after completing a Level
One and/or a Level Two coaching course. A total of 164 coaches attending either the
Level One and/or the Level Two Sports General Theory course, between January 1992
and January 1993, participated in the study (response rate 82%); 41 were part-time
coaches, 107 were club coaches and 16 were nationavregional coaches. The majority of

Certain assumptions were made in selecting the target population. Holders of a Level
Three coaching award are required to have coached at StateINational level, and it was
assumed that these coaches would have experienced sports science research seminars as
part of their participation in the Level Three accredited course. These sports science
research seminars require participants to acquire knowledge about sports science
research relevant to their role as an elite coach. In addition, Level Three coaches of
Olympic (summer) sports were selected for this study, as the majority of performancebased research conducted through Australian institutes1 academies of sport is intended
to benefit elite Olympic (summer) sports athletes.

With regard to the selection of sports science researchers, it was assumed that sports
science researchers employed by Australian institutes of sport and researchers of AIS
funded research projects would be qualified in one or more disciplines of sports science
and would have knowledge of sports science research projects and of relevant coaching
programs.

b) Semi-structured Follow-up Interviews
A random sampling method was used to designate subjects for the semi-structured
follow-up interviews, in order to ensure that the sample was representative of the
population who participated in the surveys. A random sample of ten percent of elite
coaches and ten percent of sports science researchers, each of whom participated in the
relevant survey, was selected for semi-structured follow-up interview. A total of 15 elite
coaches and 10 sports science researchers were selected for semi-structured follow-up
interview.

c ) Elite Interviews
A purposeful sampling method was used to identify subjects for elite interviews. The
target population for elite interviews was defined as sports science researchers, elite
sports coaches and sports administrators who hold, or who have held, key positions in
either government sports bodies or sports science research centers. It was assumed that
these key informants would have an in-depth knowledge of the interrelationship
between sports coaching and sports science research.

The following four key informants were identified for interview. An internationally
recognised university-based researcher (female), the head of an Australian sports
institute, an internationally recognized researcher and author of several coaching
manuals (male), a Level Three coach and former head of the Australian Coaching
Council (male) and an internationally recognized coach of an Australian national
(Olympic) team sport (female).

Data Gathering Techniques
The data gathering techniques selected for the study were as follows:
Survey
Semi-structured follow-up interviews of survey participants
Document analysis
Elite interviews
Survey
A survey (questionnaire) was selected as a data gathering technique appropriate for
gathering data from two groups of participants who are geographically scattered. A
survey is a useful technique for a researcher to gather data from a large population

,

relatively easily. Isaac and Michael (1997: 138) contended that survey is the preferred
method of data collection when the population to be sampled is "relatively large,
geographically scattered, self-motivated to participate and, where the response to
questions is clearly definable".

Bums (2000: 567) referred to other advantages of questionnaire/survey, such as low
cost, being wide-ranging, clear and simple in design, uniformity in questions asked, and
maintenance of anonymity - thus enabling honesty in response. Bums acknowledged
some disadvantages in that surveys are susceptible to low response rates, there is no
assurance that questions were understood by respondents, and in the case of postal
surveys, there is no assurance that the addressee was the one who responded to the
questions.

Semi-structured Follow-up Interview

A semi-structured follow-up interview was selected as a means of clarifying, expanding
upon and verifying the data derived from the survey. Interviews are most appropriate
for asking questions, which cannot be structured easily into a survey format. Robson
(2001: 229) contended that interviews offer an opportunity to follow-up interesting
responses and "investigate underlying motives" and that interviews benefit from an
understanding of the "non-verbal cues" related to the verbal response.

Isaac and Michael (1997: 140) acknowledged the importance to the researcher of
gaining impressions from respondents' "gesture and tone of voice". Bums (2000: 424)
pointed out that semi-structured interviews allow the researcher and the interviewee to
focus on "crucial issues of the study" and this permits greater flexibility and a more

valid and in-depth response of the informants' perception of reality t h q can be attained
in surveys.

Interviews gather self-report data, which is limited by the participants' perceptions of
past actions, which may be distorted by a biased view point (Babbie, 1989: 255). Polit
and Hungler (1997: 294) indicated that the quality of self-report data from interviews
can be enhanced "through probing" and clarifying questions.

The primary disadvantage of the interview as a data gathering technique, according to
Schumacher and McMillan (1993: 25 1) is a "potential for subjectivity and bias" and a
"higher cost" as well as being "time consuming". Isaac and Michael (1997: 140)
claimed that semi-structured interviews are limited in their 'comparability' between
respondents and are subject to bias and interpretation by the researcher. A researcher
needs to consider the way interviews are conducted in order to minimize potential bias
and the possibility of using trained research assistants if necessary. On the other hand, a
researcher conducting interviews directed to particular issues, whilst acknowledging the
potential for bias, could decide to conduct interviews in order to include probes that
could elicit richer information from participants.

Document Analysis
The document analysis was designed to analyse performance-based sports science
research projects and sports science content of Level Three coaching accreditation
material. Documents identified for document analysis were as follows:

Research reports that had been undertaken at, or funded by, the AIS, and
conducted at either the AIS or other state institutes of sport, between
1987 and 2003.

Sports science research performed at Australian universities as part of a
Master or Doctoral Degree by thesis, between 1983 and 2003.
NCAS Level Three coaching manuals of Olympic (summer) sports.
Document analysis enables a researcher to gather data from sources that are
independent of participant interaction and according to Schumacher and McMillan
(1993: 434) the documents can be either 'personal', such as letters and diaries or
'official', such as memos, minutes and reports. The documents selected for this study fit
the criteria of 'official' reports and educational material, in that they were sports science
projects, that is, unpublished reports form the AIS and unpublished Master and Doctoral
theses, and as such these documents fit the criteria of primary documents.

According to Lincoln and Guba (1985: 277) document analysis may include items such
as letters, diaries, speeches, agendas, books, official reports and newspaper articles.
Walker (1985: 64) pointed out that document analysis is a useful process at the
beginning of an investigation when the researcher is trying to gather data that will
inform succeeding stages of research or to determine "the purposes, rationale and
history of a program". Bums (2000: 467) argued that document analysis may be used as
an alternate data source for cross-checking data; the researcher may use document
analysis as a means to "corroborate evidence derived from other sources".

Elite Interviews
Elite interviews are a special type of in-depth interview with a person designated as a
key informant. Schumacher and McMillan (1993: 427) define key informants for elite
interviews as "persons considered to be influential, prominent, and well informed in an
organisation or a community". An elite interview is typically used in conjunction with
other data gathering strategies. Unstructured interviews, according to Babbie (1989:

270)' are essentially "a conversation in which the interviewer establishes a general
direction for the conversation and pursues specific topics raised by the respondent".
The elite interviews for this phase of the study were of an unstructured format. Punch
(2000: 178) states that unstructured interviews are "used as a way of understanding the
complex behaviour of people without imposing any 'a priori' categorisation which
might limit the field of inquiry". A major disadvantage of unstructured interviews noted
by Bums (2000: 426) is that the researcher is "open to the vagaries of the informant's
interpretation and presentation of reality" and is deprived of the context in which the
response applies.

-

Research Procedures Phase One
The case study was conducted in three phases. The research questions for Phase One
were as follows:

What do elite coaches consider their sports science research needs to be?
What do sports science researchers consider the research needs of elite
coaches to be?
The data gathering techniques selected for Phase One were survey and semi-structured
follow-up interview. The research procedures for Phase One will be described as
follows: Design of the Data Gathering Techniques for Phase One, Trialing the Data
Gathering Techniques for Phase One, Administration of the Techniques for Phase One,
Data Analysis for Phase One.

Design of the Data Gathering Techniques for Phase One
a ) Su weys
A survey was designed to gather information about elite coaches' perceptions of their
research needs and a survey was designed to gather information about sports science

researchers' perceptions of the research needs of elite coaches for elite coaching
practice. A survey is useful for gathering data from two distinct groups about the same
phenomena. Sports science research designed to inform coaching practice is intended to
assist coaches to improve the performance of athletes. However, sports science
researchers may view improving the performance of athletes from a perspective
different from that of elite coaches. As Crotty (1998: 9) pointed out, "different people
may construct meaning in different ways, even in relation to the same phenomenon".

A survey administered to both sports science researchers and to elite coaches contained
a majority of questions that were common to both surveys, in order to examine each
group's construction of meaning and their perceptions about research practice and
coaching practice. The surveys consisted of closed questions structured as follows:
rating scales, rank order lists and Likert scales.

Rating scale questions are useful to find out how respondents place a 'value' on an
individual item, and they enable comparisons to be made between the ways that
respondents value particular items. The format of the rating-scale questions contained
five levels of choice, with five being high and one being low.

Rank order questions are useful to identify judgments of 'priority', and comparisons can
be made between respondents' priority order. Schumacher and McMillan (1993: 246)
stated that, unlike rating scales, rank order questions "enable the respondent to prioritise
responses" that may have otherwise been identically valued if using a rating scale.

Likert scale questions were included in order to determine respondents' opinions about
statements concerning aspects of the phenomena under investigation. Babbie (1989:
405) described Likert scales as a 'systematic and refined means for constructing indexes
from questionnaire data". Likert scales measure a respondent's level of agreement/
disagreement to a statement on a five-point scale. Isaac and Michael (1997: 147)
contended that Likert scales provide "objectivity, uniformity, reliability", they are easy
to code and they allow for the manipulation of data for analytical purposes. Bums
(2000: 560) claimed that Likert scales "produce more homogeneous scales and
increases the probability that a unitary attitude is being measured, and therefore that
validity and reliability are reasonably high".

However, Isaac & Michael (1997: 147) pointed out that Likert scales have limitations;
they have an ordinal level of measurement and hence do not gauge 'how much' more
favourable one choice is to another and they are susceptible to the 'over-rater set' and
the 'under-rater set'.

The survey was designed to obtain information about the way that elite coaches and
sports science researchers perceived aspects of sports science research and elite
coaching. Four areas of focus were identified from the research literature and, in the
absence of specific research findings, from sports science professionals and sports
coaching professionals acknowledged as leaders in the area. The surveys consisted of
ten questions structured as multiple items. The majority of items were common to both
surveys. The four identified areas were as follows:
Application of sports science research
Qualities valued in coaches/researchers
Information seekingldissemination strategies

Coach education and knowledge

Application of Sports Science Research - One rating scale of ten items, two rank order
scales of four items and five Likert scale items. The design of these items was drawn
from research by Blirnkie (1979), Thompson (1982), Haslam (1990), Sands (1990),
Clarke (1995), Australian Sports Commission (1995) and Legg, Smith, Slyfield, Miller,
Wilcox and Gilberd (1997). The design of these 19 items is as follows:
Rate - Benefit of research area to coaches
The development of strengthlpower in athletes
Enhanced aerobic stamina of athletes
Development of recovery techniques for athletes
Mental preparation of athletes
Helping athletes peak for competition
Reducing the incidence of injurylillness in athletes
Improving the techniquelefficiency of athletes
Weight control of athletes
Nutritional supplementation for athletes
Speed up recovery from injury
Rank - How research questions are determined and How research questions should be determined
The coach alone raises the question(s)
The scientist alone raises the question(s)
Together, the coach and scientist determine the question(s)
The National Sporting Organisation (NSO) determines the question(s)
Likert scale items
Technical aspects of coaching need to be based on sports sciencelsports medicine research
Sports sciencelsports medicine research influences what elite coaches do with the athletes they coach
Coaches need more research that is based in 'natural' settings (as opposed to laboratory settings)
In general, performance-based research is only of value to coaches if elite athletes were used in the study
Sports science researchers do not need to have coaching experience

Qualities Valued in Coaches and Researchers - Two rating scales each of eight items.
The design of these items was drawn from research by Taylor (1983), Partington and
Orlick (1987), Sands (1990), Rockwell (1994), Spinks (1997) and Sands (1999). The 16
items are as follows:
Qualities valued in researchers
Practicality of research conducted
Good rapport with coacheslathletes
Presenting at conferences
Number of publications produced
Professional qualificationslaffiliations
The quality of journals published in
Experience working with coaches/athletes
Knowledge of the sport(s) with which they work

Qualities valued in coaches
Many years of coaching experience
Educational qualifications
Success of the athletes under the coach's supervision
Being a former athlete themselves
Keeping up to date with latest developments in coaching
Using latest methodsltechnology (where proven)
Having good rapport with athletes
Having good rapport with support personnel (incl
scientists)

Information Seeking/Dissemination Strategies - Two rank order scales of six and eight
items, and two Likert scale items. The design of these 16 items was drawn from
research by Thompson (1982), Blinde and Tierney (1990), Taylor and Nichols (1993)
and Clarke (1995). The 16 items are as follows:
Rank - In priority order your preference for the method of presentation of research findings.
Rank - In priority order the method by which you generally present your research findings.
Scientific journals
Sport specific magazines (eg. Cycling News)
General sports magazines (eg. Sports Coach)
Sports Science conference
Coaching conference
Unpublished report (laylscientific)
Rank - What methods do you USE to keep up with the latest developments in your sport/the sport you
primarily work with? and
Rank - Please indicate in PRIORITY ORDER how you keep up with the latest developments in your
sportkhe sport you primarily work with.
Attend workshops
Read sport specific magazineslperiodicals (eg. Cycling News)
Read general sports magazines (eg. Sports Coach)
Attend conferences
Read scientific journals (eg. Journal of Medicine and Science in Sport and Exercise)
Watch videos
Networking (eg. telephoning others, face-to face discussions)
Search the World Wide Web

Likert scale item
There is a needlrole for sport scientists to translate scientific publications into easily understood language
Sports science research takes too long to answer coaching questions

Coach Education and Knowledge - Five Likert scale items. The design of these items
was drawn from research by Gould, Giannini, Krane and Hodge (1990), Sullivan and
Hodge (1991), Whitby (1993), Rockwell (1994) and Clarke (1995). These five items are
as follows:
Likert scale items
I believe that Ilthe elite coaches I have worked with have an appropriate knowledge level of sports science
Elite coaches do not need to have sports science knowledge
Experience in coaching is not sufficient for coaching elite athletes
An elite coach should have enough scientific knowledge to be able to read sports science journals
Elite coaches consider research important

Apart from the four areas of focus, items relating to a range of demographic variables
were included namely:

Coach demographics
Gender
Years of experience coaching current sport
Sport coached by you as a L3 coach
What year attained L3 accreditation
Highest educational qualification
Journals subscribed to
Conferences attended

Researcher demographics
Gender
Sports research funding
Years of experience as a sports science researcher
Sport(s) primarily worked with
Main sports science discipline worked with
Researcher at (Sport Institute/University/other)
Journals subscribed to
(sports scientists presenting at conference)
Conferences attended (coaches attending conference)
Are you an accredited coach?

One open-ended question was included to provide the opportunity to gather unsolicited
information from the survey participants.

For each survey, from the four identified areas, items were included which were specific to
each of the two groups: elite coaches and sports science researchers.

In the SURVEY OF ELITE COACHES, there were 15 items specific to coaches.

Application of Sports Science Research -Four Likert scale items. These four items were
as follows:
Likert scale items
Findings from sport science research have very little effect on the way I coach
My knowledge of sports science research has had little relevance in preparing my athletes
The sports science researchers that I have encountered have little idea of coaching practice
Not enough research looks at the athletes in a 'holistic manner'

Information Seeking/Dissernination Strategies - Two Likert scale items. The two items
were as follows:
Likert scale items
The language that sports scientists use when reporting research studies is not a barrier to understanding
A sports scientist with coaching experience would be better able to communicate with coaches

Coach Education and Knowledge - One rating scale of six items and three Likert scale
items. These nine items were as follows:

Rate - Scientific disciplines that are of benefit to you as a coach
Biomechanics (includes Game analysis)
Medicine
Nutrition (includes supplementations)
Physical therapies (Physiotherapy / massage)
~ h ~ s i o(includes
l o ~ ~ strength, power, endufance)
Psychology (includes Mental prep, skill acquisition)
Likert scale item
Knowledge gained from sport science is more useful than knowledge gained from experience in coaching
Most research is too narrowly focused
I learn more from other coaches than I do from other sources

In the SURVEY OF SPORTS SCIENCE RESEARCHERS there were 13 items specific
to sports science researchers.

Application of Sports Science Research - One Likert scale item. The item is as follows:
Likert scale items
Performance-based research does not have to have direct application to coaching practice

Coach Education and Knowledge

- Four

Likert scale items and one rating scale

containing eight items. These twelve items were as follows:
Rank - How do you perceive coaches source their knowledge?
Scientific journals
Sport specific magazines (eg. Cycling News)
General sports magazines (eg. Sports Coach)
Coaching conferences
Workshops
Videos
Networking (ie. talking to 'others')
Search the World Wide Web

Likert scale item
Coaches are intimidated by the scientific knowledge/qualifications of scientists/researchers
Most coaches I work with use an appropriate level of science in preparing their athletes
The coaches that I have worked with appreciate the contribution of sports science researchers
Coaches only respect sport science researchers if they (sports science researchers) can demonstrate a
thorough knowledge of the sport(s) with which they work

A copy of the Survey of Elite Coaches and a copy of the Survey of Sports Science
Researchers may be found in Appendix B and Appendix C respectively.

b) Semi-structured Follow-up Interviews
A semi-structured format was selected for the follow-up interviews, as it would enable
the researcher to target specific areas to be addressed, whilst still allowing the
participants the opportunity to expand upon their responses. The interviews for Phase
One were of a semi-structured nature in that the questions merely asked the
interviewees their opinion on notable outcomes of the survey. Design of the semistructured follow-up interview questions was determined according to the analysis of
the responses to the two surveys. A semi-structured follow-up interview schedule
contained questions designed to gather information that could clarify and expand upon
the results obtained from the survey. The Semi-structured Follow-up Interview
Schedule for Elite Coaches and the Semi-structured Follow-up Interview Schedule for
Sports Science Researchers may be found in Appendix D.

Trialing the Data Gathering Techniques for Phase One
a) Survey of Elite Coaches and Survey of Sports Science Researchers
A trial of the Survey of Elite Coaches and Survey of Sports Science Researchers was
conducted. Subjects selected for the trial consisted of five elite coaches and five sports
science researchers from the AIS, who were not included in the main study. The
purpose of the trial was to check the clarity and meaning of the questions, the validity of
the questions with respect to the purpose of the study, and to assess the time required to
complete the survey. Question Nine in both surveys caused some confusion and was
subsequently split into two questions; Q9a asked, "What methods do you USE in order
to keep up with the latest developments in your sport/the sport you primarily work
with" and Q9b asked, "Please indicate in PRIORITY ORDER how you keep up with
the latest developments in your sport/the sport you primarily work with". With this

correction, the surveys were deemed to be clear in meaning and appropriate for the
purpose of the study.

b) Semi-structured Follow-up Interview Schedule
The researcher trialed each of the semi-structured follow-up interview schedules with
one subject selected from the two groups of five subjects who were used to trial each of
the surveys. One elite coach and one sports science researcher were randomly selected
to undertake the semi-structured follow-up interview trial. The purpose of the trial was
to ensure that the semi-structured follow-up interview schedule questions were
appropriate, to gain an estimate of time required for the interview, and for the researcher
to practice and refine the technique of conducting an interview.

Administration of the Data Gathering Techniques for Phase One
a) Administration of the Surveys
Upon receiving approval from the University of Canberra Human Research Ethics
Committee, the researcher contacted a senior sports consultant at the Australian Sports
Commission's Coaching and Officiating Unit and made arrangements for the
Information Sheet for Elite Coaches and the Survey of Elite Coaches to be forwarded to
each of the Level Three coaches from Olympic (summer) sports who were listed as
being currently registered. The senior sports consultant forwarded to each listed coach a
letter that contained the Information Sheet, a copy of the Survey of Elite Coaches
together with a stamp-addressed envelope for the return of the survey to a post box
number at the Australian Sports Commission. Due to the confidential procedures used
in the administration of the survey, there was no way of knowing who had returned the
survey, so the senior sports consultant was requested to forward a follow-up letter to all

the names on the address list requesting return of the survey to the post office box, if
that had not already been done.

The Survey of Sports Science Researchers and the Information Sheet for Sports Science
Researchers were administered directly (by mail) by the Principal Researcher to all
researchers listed on the Australian Sports Commission's Sports Science Directory
website. As the surveys and the reply-paid envelope were not coded (in order to
maintain confidentiality) there was no way of knowing who had responded. Therefore, a
reminder letter was sent to all researchers two weeks after the initial mail out.

b) Administration of the Semi-structured Follow-up Interviews
The random selection of participants for the semi-structured follow-up interviews was
carried out independently of the researcher, in order to ensure confidentiality. From the
list of elite coaches and sports science researchers who were forwarded a survey, a
random sample of ten percent of coaches and a random sample of ten percent of sports
science researchers was drawn. Coaches identified in the random sample were
forwarded a letter through the senior sports consultant and invited to participate in a
follow-up interview, if they had completed the survey of elite coaches. The researcher's
contact details were provided in the letter. Fifteen elite coaches responded and made
themselves available for follow-up interviews. Sports science researchers identified in
the random sample were contacted by phone by the researcher and asked if they had
responded to the survey of sports science researchers and if they were willing to
participate in a follow-up interview. Ten sports science researchers made themselves
available for follow-up interviews.

A time and place for the interview with each participant was arranged for their
convenience. Prior to commencement of the interview, each participant was reminded
of the purpose of the interview and the format that the interview would take. Each
participant was asked if they had any questions, and if they had any objection to the
interview being audio-taped. Before the interview commenced, the participant was
asked to sign a Statement of Informed Consent form, and the researcher also signed this
form. Each interview lasted approximately 15 minutes.

Data Analysis for Phase One
The data derived from the Survey of Elite Coaches and the Survey of Sports Science
Researchers was collated and coded as frequency counts and percentages. Post-hoc
analysis involved the use of Chi-Square and t-test independent samples, using the
Statistical Package for the Social Sciences (SPSS). The criteria for the use of ChiSquare two samples test is as follows: a) the level of measurement is nominal, b) an
independent sampling procedure was used, and c) a difference between frequencies
hypothesis was tested. The criteria for the use of t-test independent samples test is as
follows: a) the level of measurement is interval, b) an independent sampling procedure
was used, and c) a difference between two means hypothesis was tested (Kendall,
1996). A level of confidence of 0.05 was chosen in order to avoid a Type I error, i.e. the
null hypothesis is rejected no more than 5% of the time when it is true (Tabachnick and
Fidell; 2001: 32).

The responses to the semi-structured follow-up interviews were audio-taped and
transcribed according to each question on the semi-structured follow-up interview
schedule. The transcription was grouped according to the questions, allowing the

researcher to obtain cumulative data for each question. These group data were reported
where verification and clarification of findings from the survey of elite coaches and the
survey of sports science researchers occurred. Unsolicited responses were categorised
according to their relevance to survey findings. The transcription was validated by
having an experienced senior sports psychologist randomly cross-reference five audio
taped responses for each question in the interview schedule for both coaches and
researchers in order to verify accuracy of data transcription.

-

Research Procedures Phase Two
The research questions for Phase Two were as follows:

What sports science research activities do researchers at Australian institutes of
sport and post-graduate sport science theses writers undertake?
What sports science material is contained in the National Coaching
Accreditation Scheme Level Three coaching manual/education material?
The research procedures for Phase Two will be described under the following headings:
Design of the Data Gathering Techniques for Phase Two, Trial of the Data Gathering
Techniques for Phase Two, Administration of the Data Gathering, and, Data Analysis
for Phase Two.

Design of Data Gathering Techniques for Phase Two
Document analysis was the data gathering technique selected for Phase Two of the
study. Document analysis was intended to gather data relevant to the two research
questions for Phase Two.

In order to undertake an analysis of the research reports, theses and coaching material
identified for document analysis, the researcher needed to design an instrument. The
Williams Sports Science Research Schedule (WSSRS; 2002) was developed, t i d e d and
tested using five sports science researchers not involved in the study. In developing an
instrument, the researcher had to ensure that the instrument could be used universally.
The WSSRS contained criteria that could be used to examine and categorise published
sports science research projects. The instrument was tested for inter-rater reliability by
having five scientists, representing five sport science disciplines (including medicine),
evaluate six sample research reports using the criteria and definitions provided
(Appendix E). Seven categories were identified for the WSSRS as "targeted sport",

"primary study area", "participant type", "research setting", "methodology", "primary
data gathering technique" and "secondary data gathering technique". Figure 2 shows
the structure of the WSSRS.
Figure 2. The Williams Sports Science Researc I Schedule (WSSI 5 )
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Documents Selected for Document Analysis
Analysis of research conducted at the AIS and at Australian Universities by Master and
Doctoral graduates was restricted to 'performance related' research and as such did not
include studies addressing sports sociology, sports ethics and general areas of sports
participation. All performance related research projects, funded by the AIS and
conducted at either the AIS or at other institutes of sport in Australia, between the
period 1983 and 2003 were included in the analysis. All Australian universities listed in
the Good Universities Guide to Postgraduate and Career Upgrade Courses (2002) and
offering Master and Doctoral studies (by thesis) in sports related studies, were included
in the analysis. Masters and Doctoral theses were limited to those completed during the
period 1983 to 2003, which matched the years of the research projects at Australian
institute of sport.

A list of theses was established by identifying those universities in Australia that offered
Master and Doctoral degrees in the area of sports science and then conducting a search
of the respective university library websites. In addition, a letter was sent to each Head

of School asking for a list of thesis titles of Master and Doctoral graduates. The list was
then culled to exclude theses that were not relevant to the study. In order to minimise
bias on the part of the researcher, three independent experienced senior sports science
researchers (one physiologist, one biomechanist and one sports psychologist) were
provided with a list of all identified theses titles and then asked to identify those that, in
their opinion, did not relate to "the training and preparation of athletes". Only those
theses deemed "not relevant" by all three independent sports science researchers were
excluded from analysis. A total of 725 sports science research documents were
analyzed, consisting of 412 institutes of sport research reports and 313 university theses
(163 Master theses; 150 Doctoral theses). A list of research documents selected for the
document analysis may be found in Appendix F.

Trial and Administration of the WSSRS
The Williams Sports Science Research Schedule (WSSRS) was trialed prior to
assessing the inter-rater reliability. Modifications were made as a result of this trial in
order to clarify the category definitions. The second trial enabled the researcher to
establish inter-rater reliability. The level of agreement between judges ranged from
between 83.3% to 100% (see Appendix E). After inter-rater reliability was established,
the researcher administered the WSSRS in undertaking the document analysis.

Data Analysis of Data Derived from the WSSRS
Data recorded from the research and coaching documents were reported as frequency
counts and percentages and cross tabulations were conducted to determine interactions
between variables. Chi-Square tests were undertaken using SPSS.

-

Research Procedures Phase Three
The research question for Phase Three was as follows:

How do the activities of sports science researchers interrelate with what elite
coaches perceive their research needs to be?
Research procedures for Phase Three are described under the following headings.
Design of the Data Gathering Techniques, Administration of the Data Gathering
Techniques and Data Analysis for Phase Three.

Design of the Data Gathering Techniques
The data analysis from Phase One and Phase Two informed the development of a
conceptual model to describe the relationship between sports science research and elite
coaching practice. Data analysis consisting of statistical tests that examined within
group relationships between researchers at Australian universities and researchers at
Australian institutes of sport, and elite coaches of team sports and elite coaches of
individual sports. Results of this analysis was used to build a proposed model which
described that relationship between sports science research activity and what elite
coaches perceive their research needs to be. In order to clarify and verify the proposed
conceptual model, elite interviews were selected as a means of gathering relevant data.
Elite interviews are conducted with key informants who according to Schumacher and
McMillan (1993: 427) are "persons considered to be influential, prominent, and well
informed in an organisation or a community". Key informants were assured of
confidentiality in order to encourage open responses, in that the type of position held by
the key informants was to be described in the study but identification of the individual
would be kept confidential.

Administration of the Data Gathering Techniques
The key informants were approached by the researcher in their capacity as an identified
expert and invited to participate in an interview. Information was mailed to key
informants, outlining the purpose of the study in preparation for the interview.

Contact was then made with each respondent to arrange a time and place for the conduct
of the interview, at a time of mutual convenience. An information sheet containing the
proposed framework developed for the analysis of the data for Phase One and Phase
Two was forwarded to each key informant. The purpose of the interview was for the
key informant to analyse and evaluate the proposed framework, according to their
expert understanding of the issues. This approach was taken based on the assumption
that "all knowledge and therefore all reality as such, is contingent on human practices,
being constructed in and out of interaction between human beings and their world, and
developed and transmitted within an essentially social context " (Crotty 1998: 42).

At the time of the interview participants were reminded of the purpose of the study, the
format that the interview would take, and they were asked if they had any questions
they wished to ask the researcher. Participants were then asked if they had any objection
to the interview being audio-taped. Participants were informed that a general description
of their professional position would be included in the thesis, but their names would
remain confidential.

When participants were satisfied with the proposed format of the interview they were
asked to sign a Statement of Informed Consent, which was also signed by the
researcher, and the interview began. Interviews were open-ended in time and varied

according to the time the each participant felt they needed. The time for interviews
ranged from 45 to 60 minutes.

Data Analysis for Phase Three
The content of the audiotape of the elite interviews was transcribed and the responses
grouped with regard to each component of the proposed model framework. The grouped
responses were analysed according to Research Question Five and the components of
the conceptual model were either modified or confirmed.

Issues of Validity
Validity is a means of determining the extent to which a data-gathering instrument
measures what it claims to measure. Schumacher and McMillan (1993: 223)
emphasised the importance of addressing issues of validity in research design and they
argued that "in order to assure others that the procedures have validity in relation to the
research problems, subjects, and setting of the study, it is incumbent on the investigator
to describe the validity of the instrument used to collect data".

According to Isaac and Michael (1997: 129) content validity addresses how well the
content of a test (items in a questionnaire) measure the purpose for which the items are
being used. Bums (2000: 352) claimed that content validity "is most often determined
on the basis of expert judgment". However, Baker (1999: 111) argued that it is "difficult
to establish content validity". This is because of the difficulty in gaining agreement to
the "domain content" referred to in the items.

Isaac and Michael (1997: 125) pointed out that face validity and content validity are
similar, are often used interchangeably, and are normally judged by a panel of experts.
Schumacher and McMillan (1993: 224), on the other hand, stated, "content related
evidence is similar to face validity, but face validity is a less systematic appraisal".
Burns (2000: 356) contends that whilst face validity and content validity are similar,
face validity is normally viewed from a lay perspective or from a participant's
perspective. The survey was judged for content validity by a panel of experts, which
consisted of four Level Three coaches, and four sports science researchers. The panel of
experts indicated that the surveys had face validity with regard to the purpose of the
survey.

Dependability
The questions used in the study were seeking the perceptions of respondents. The
survey was not an instrument to measure phenomena; therefore reliability (either splithalf or repeated measures) was not relevant. Isaac and Michael (1997: 134) contended
that reliability refers to the accuracy (consistency and stability) of a measurement by a
test. According to Robson (2001: 405) dependability is "analogous to reliability".
Robson claims that just as reliability is a "necessary though not sufficient, condition for
validity", in the same way, for a qualitative study, dependability is necessary though not
sufficient for credibility (validity).

Burns (2000: 475) claimed that it is impossible to establish reliability in the traditional
sense and that reliability in case studies is more "focused on dependability that the
results make sense and are agreed upon by all concerned".

Triangulation (Cross Validation)
The validity of a research design may concern 'internal' validity or 'external' validity.
Internal validity deals with the question of how well the findings match reality and
external validity refers to how generalisable the findings are to the broader population.
According to Burns (2000: 476) internal validity of case studies can be "assessed by a
number of strategies, such as triangulation and re-checking with participants". With
regard to external validity, Burns states, "the emphasis of the case study is on the
characteristics of the particular case and that therefore external validity is not of great
importance" and "the aim is to understand in-depth one case and not what is generally
true for most7'.

A researcher needs to address the issue of cross-validation of the research design used
in qualitative research. Burns (2000: 419) defined triangulation as "the use of two or
more methods of data collection in the study of some aspect of human behaviour", and
suggested that triangulation contributes to verification and validation of qualitative
analysis. Similarly, Baker (1999: 255) describes triangulation as a process whereby "the
researcher gathers evidence from multiple sources to address the questions at hand from
different points of view" and to determine whether conclusions initially reached remain
valid as additional evidence is accumulated. The independence of different sources of
data is important as Isaac and Michael (1997: 97) pointed out "once a proposition has
been confirmed by two or more independent measure processes, the uncertainty of its
interpretation is greatly reduced".

Triangulation can also assist in developing the research in "a sequential manner in
which later steps can help inform earlier ones, to address possible contradictions in the

evidence, and to search for convergence and complementarity in results" (Baker 1999:

256).

Summary of the Chapter
This chapter described the research design, sampling procedures, design of data
gathering instruments, administration and data analysis for each of the three phases of
the study, as well as issues of validity and triangulation. The next chapter presents the
results of Phase One (Survey of Elite Coaches and Survey of Sports Science
Researchers), and Phase Two (document analysis of sports science research projects and
Level Three coaching accreditation material).

CHAPTER FOUR
DATA ANALYSIS AND RESULTS

Introduction
The purpose of the study was to identify the relationship between sports science
research (conducted at Australian institutes of sport and post-graduate sports science
research in Australian universities) and how elite level coaches in Australia perceive
sports science research practice meeting the research needs of elite coaching. The five
research questions selected for the study were as follows:

Phase One: Survey of Elite Coaches and Sports Science Researchers

What do elite coaches consider their sports science research needs to be?
What do sports science researchers consider the research needs of elite coaches
to be?

Phase Two: Document Analysis

What sports science research activities do researchers at Australian institutes of
sport and post-graduate sports science theses writers undertake?
What sports science material is contained in the National Coaching
Accreditation Scheme Level Three coaching accreditation education material?
Phase Three: Development of a Conceptual Model

How do the activities of sports science researchers interrelate with what elite
coaches perceive their research needs to be?
This chapter reports the results of the first two phases of the study. The chapter is
organised accor'ding to the research questions for Phase One and Phase Two.

Phase One - Survey of Elite Coaches and Sports Science Researchers
A survey of Level Three elite coaches and.a survey of sports science researchers was
undertaken to gather data for the two research questions for Phase One, which were:
4

What do elite coaches consider their sports science research needs to be?
What do sports science researchers consider the research needs of elite coaches
to be?

The surveys were designed to gather data related to four areas; the application of sports
science research, qualities valued in coacheslresearchers, information seeking1
dissemination strategies, and coach education and knowledge. A sample of elite coaches
and sports science researchers was randomly selected from the coaches and researchers
who completed the Survey of Elite Coaches or the Survey of Sports Science
Researchers, to participate in semi-structured follow-up interviews. The interview
questions sought information related to the responses from the surveys to clarify and/or
expand upon responses. Where results are reported, responses to the semi-structured
follow-up interview questions are presented with the relevant survey questions.

Application of Sports Science Research
Twenty-four items, in the form of rating scales, rank order scales and Likert-scales,
sought information about the application of sports science research. For ten items,
respondents were asked to rate "the following areas of research that you feel would be of
benefit to you as a coach/from your experience as a researcher would be of benefit to
coaches", with five being the highest rating and one being the lowest rating. The ratings
given by researchers and coaches for research areas of benefit were similar, with the
exception of the item "mental preparation of athletes" and the item "development of
recovery techniques for athletes". Elite coaches rated "mental preparation of athletes"

highest (M = 4.43) whilst sports science researchers rated this item eighth (M = 4.03). In
the case of the item "development of recovery techniques for athletes", sports science
researchers rated this second highest (M = 4.45) and elite coaches rated this item sixth
(M = 4.10). Results are shown in Tablel.
Table 1: Areas of research of benefit to coaches (Coaches/Researchers)-(ranked by means of
responses from coaches)
Item
Mental preparation of athletes

C/R
C
R

Improving the techniquelefficiency
of athletes

C
R

Helping athletes peak for competition

C
R

Reducing the incidence of injury1
illness in athletes

C
R

The development of strengthlpower

C

Weight control for athletes

C
R

High
5
132
61.1
47
39.5
131
60.6
68
57.2
114
53.0
68
57.2
108
50.5
68
57.7
102

4
54
25.0
38
31.9
44
20.4
43
36.1
55
25.6
36
30.2
53
24.7
34
28.8
57

3
22
10.2
27
22.7
30
13.9
8
6.7
31
14.4
14
11.8
37
17.3
13
11.0
38

2
6
2.8
4
3.4
7
3.2
0
0
11
5.1
1
0.8
12
5.6
2
1.7
11

Low
1
2
0.9
3
2.5
4
1.9
0
0
4
1.9
0
0
4
1.9
1
0.8
6

Total
216
100%
119
100%
216
100%
119
100%
215
100%
119
100%
214
100%
118
100%
214

Mean
4.43

32
15.1
20
16.8

41
19.3
32
26.8

78
36.8
49
41.2

42
19.8
14
11.8

19
9.0
4
3.4

212
100%
119
100%

3.12

4.03
4.35
4.50
4.23
4.40
4.16
4.41
4.11

3.42

Statistical tests were conducted in order to test for differences between the way that elite
coaches and sports science researchers rated items. An Independent Samples t-test
found statistically significant differences (p<0.05) for the means of responses to all

items except the item "improving the technique/efficiency of athletes". These
calculations are shown in Table 2. The mean scores of elite coaches were statistically
significantly different on the item "mental preparation of athletes" (M= 4.43 and M=
4.03 respectively), whereas for the remaining items (except for the item "improving the
techniquelefficiency of athletes") the mean scores of sports science researchers were
statistically significantly different from the mean responses to each item for elite
coaches. Coaches place a greater degree of emphasis on the item "mental preparation of
athletes" whereas for the remaining items (except for the item "improving the
technique/efficiency of athletes") researchers place a greater degree of emphasis on
each of these items than did coaches.

Table 2: Independent Samples t-test - Preference for research areas
Levene's test for
t test for
Item
equality of variance equality of means
F
t
df
Sig*
Sig
(2 tail)
1.233
Mental preparation of athletes
.268
3.871
333
.OOO*
I

Improving the techniquelefficiency of athletes

I

I

19.067
I

I

I

I

-1.814

.OOO
I

.071

236.706
I

I

9.339

.002

-2.185

306.960 .030*

Reducing the incidence of injury/illness in athlete, 6.879

.009

-2.364

288.041 .019*

The development of strength /power in athletes

6.629

.010

-2.826

298.731 .005*

Development of recovery techniques for athletes

3.824

.051

-3.224

333

.001*

Speed up recovery from injury

9.363

-2.628 296.845 .009

.015*

Enhanced aerobic stamina of athletes

26.780

.OOO

-3.681

316.837 .OOO*

Nutritional supplementation for athletes

5.681

.018

-2.562

288.716

.011*

Weight control for athletes

.763

.383

-2.378

329

.018*

Helping athletes peak for competition

Responses from Semi-structured Follow-up Interviews
Elite coaches and sports science researches who participated in semi-structured followup interviews were asked a question about the results from the survey regarding areas of
research which would be of benefit to coaches.

Elite coaches were asked:
A question structured as a rating scale asked elite coaches to rate on afive-point scale "the following
areas of research that you feel would be of BENEFIT to you as a coach". Results from the survey
showed that elite coaches rated highest "mental preparation of my athletes" and "improving the
technique/efficiency of m y athletes" in that order. Items rated lowest were "nutritional
supplementation" and "weight control" for my athletes, in that order.
Why do you think that elite coaches responded this way?

Sports science researchers were asked:
A question structured as a rating scale asked sports science researchers to rate on afive-point scale
"the following areas of research that you feel would be of BENEFIT to coaches". Results from the
survey showed that sports science researchers rated highest "improving the technique/efficiency of
ath1etes"and "development of recovery techniques" i n that order. Items rated as lowest were
"nutritional supplementation" and "weight control" of athletes, in that order.
Why do you think that sports science researchers responded this way?

Responses from elite coaches suggested that coaches saw mental preparation as the
difference between winning and losing and as a foundation (through focusing and
motivation) to other aspects of training, such as developing aerobic fitness, developing
strength and power and managing their weight and nutrition. Coaches expressed the
view that techniquelefficiency, aerobic fitness and strength and power development
were issues that coaches "had a handle on", whereas mental preparation of athletes and
issues of sports psychology were areas in which coaches had limited knowledge and
were in need of assistance. Some typical responses by elite coaches were as follows:
"A lot of coaches don't have the training and don't have the back up to be able to service the
athletes in the psychology and motivation side of things"

"Mental preparation is probably [accountable for] 60% of the performance in their events"
"To me mental preparation is part of having good physical preparation and good nutrition"
"lfyou can train the mind that will take charge of the body. Without the mental preparation,
and dedication and the thought that goes into it, nothing will happen"

Responses from sports science researchers indicated that "recovery technique" was seen
as a new area that had been little researched and which encompassed numerous sports
science disciplines. Responses from researchers appear to have been based on the
implication that enhanced recovery would allow athletes to train more and thus improve
overall fitness (aerobic, strength and power) and technique and efficiency. The
researchers suggested that it was possible that coaches were not as familiar with the area
and therefore rated it lower as a benefit to them as a coach. Some typical responses by
sports science researchers were as follows:
"Recovery techniques are currently very topical.. . and maybe they [researchers] have rated
some of the nutritional strategies of recovery within that [recovery option]"
"Recovery is a much broader area whereas nutritional supplementation is more specijic"
"Recovery, again it relates to training and basically ifyou can improve recovery, you can
train more, and ifyou can train more you can pegorm better"
"At the elite level training is more demanding than ever in terms of volume and intensity and
so recovery has become a real issue with overtraining and so on"
"Where the big advances will be in energy costs associated with activity, such as eficiency
and the ability to recover from one training session and train again"

In the survey, four items presented as rating scales sought information about the way
that research topics "are determined" and "should be determined". The item "together
the coach and researcher should determine the question" was ranked highest by both
elite coaches and sports science researchers. On the other hand, responses to the way
that research questions "are determined" showed sports science researchers ranked first
"the scientist alone raises the question" and elite coaches ranked first "together the
coach and researcher determine the question". Results are shown in Table 3.

Table 3: Perceived method by which research questions/topics are determinedl should be
determined (Means and Rank)
I How topics I
I How topics
I are
1 Rank
I should be
I Rank
determined
determined
R
C
R
R
Item
C
R
C
C

Together the coach and
researcher determine the
question(s)
The coach alone raises the
question(s)

2.22

1.93

1

2

1.66

1.23

1

1

2.80

2.80

3

3

2.55

2.63

2

2

The scientist alone raises the
question(s)

2.56

1.86

2

1

3.15

2.88

4

3

The National Sporting
Organisation (NSO) determines
the question(s)

2.99

3.50

4

4

3.11

3.36

3

4

I

Three Likert-scale items sought information from elite coaches and sports science
researchers about approaches to research. Elite coaches and sports science researchers
agreed that "coaches need more research that is based in natural settings" (87.7% and
84.4%, strongly agreelagree, respectively). Both elite coaches and sports science
researchers agreed that "sports science/sports medicine research influences what elite
coaches do with athletes" (73.0% and 66.2%, strongly agreelagree, respectively) and
"technical aspects of coaching need to be based on sports science/sports medicine
research" (63.6% and 64.3%, strongly agreelagree, respectively). Results are presented
in Table 4, Table 5 and Table 6.
Table 4: Coaches need more research that is based in 'natural' settings (as opposed to

Table 5: Sports sciencelsports medicine research influences what elite coaches do with the

Table 6: Technical aspects of coaching need to be based on sports science/sports medicine
research
Total
I C/R I SA

Responses from researchers indicated agreement that "sports science researchers do not
need to have coaching experience" (66.9%, strongly agreelagree), however, results from
coaches were indetenninate. In response to an item about performance-based research
being conducted with elite athletes, responses from both coaches and researchers were
evenly divided. Results are shown in Table 7 and Table 8.
Table7: In general, performance-based research is only of value to coaches if elite athletes are

Responses from Semi-structured Follow-up Interviews
Elite coaches and sports science researches who participated in semi-structured followup interviews were asked a question about the results from the survey regarding the
value of using elite athletes in research studies.

Elite coaches were asked:
One Likert-scale item consisted of the statement "In general, performance-based research is only of
value to coaches if elite athletes are used in the study". Responses from elite coaches to this question
were "strongly agree/agreen at 42.2% and "strongly disagree/disagree" at 43.1%, and with "not sure"
at 14.7%.
Could you suggest reasons for the way that elite coaches responded?

Sports science researchers were asked:
One item consisted of the statement "In general, performance-based research is only of value to
coaches if elite athletes are used in the study". Responses to this question were "strongly agree/agree at
39.2% and "strongly disagree/ disagree" at 48.3% with 12.5% "not sure7'.
Could you suggest reasons for the way that sports science researchers responded?

Responses from elite coaches indicated that it depends on the level of athlete being
coached, the research question being answered (ie. what is being measured) and whether
it is affected by "eliteness". Some typical responses are as follows:
"They [the coaches] simply didn't understand [the question]. First you have to specify what
elite athletes are and whatever the range is. There can be lots of elite athletes, depending on
what level they are [ie. elite age group, junior nationals, senior nationals]"
"I believe there is ambiguity there, because of the fact that if you are a coach of a national
team, a state team or a club team, what you should base your sample on is what you are
doing every day. You need to establish what your study is for and use athletes of an
appropriate level"
"It depends on the specific area you are talking about [what research question you are trying
to answer]. It depends ifyou are trying to differentiate between elite and non-elite"
"For the elite athlete that's great, but there is only a small group of those, but there is a
bigger group underneath"

Responses from researchers raised points similar to the points that were raised by elite
coaches, suggesting that it would depend on the question being answered and whether
the measured variable is affected by "eliteness". Researchers also made reference to the
difficulty in accessing elite athletes for their research as well as resistance from elite
athletes invited to be subjects. Some typical responses are as follows:
"It depends on what you are looking at, what level, whether it's a variable afected by eliteness"
"Researchers working with the coaches in sports institutes may have that feeling [that elite
athletes are required]. University researchers would not often get access to good athletes
and institute researchers wouldn't consider going back to physical education students. They
wouldn't need to"
"It's been dificult to get access to high performance [elite] athletes over the years, and as a
scientist you just deal with what you can get"
"It's very hard to do the research we want to do to answer the coach's questions on those
[elite] athletes because they are reluctant to change their training practices first and
foremost and because they are most reluctant to give muscle and blood"

Elite coaches were asked a question about sports science researchers having coaching
experience.
Elite coaches were asked:
A Likert-scale item consisted of the statement "Sports science researchers do not need to have coaching
experience". Results from elite coaches were evenly spread, with "strongly agree/agree" 39.9%,
"disagree/ strongly disagree" 39.9% and with 20.2% responses as "not sure".
How could this result be explained?

Responses from coaches generally indicated two main viewpoints. On the one hand it
was considered that, whilst not necessary, it would be an advantage to have coaching
experience, which would make the job easier for the coach, by having a better
appreciation of the issues facing coaches. On the other hand, coaches felt that there was
a need for coaches to clearly indicate to the researcher, who may not have coaching
experience, the coaching problems that needed to be answered. Some typical responses
are as follows:
"Sports science researchers would be far better ifthey had coaching experience ... but they
don't need to have it"
"I don't think you need to have coaching experience but you need to know what the sport is
about"
"lfyou have coaching experience you tend to be able to appreciate where the complications
and dificulties are in developing an elite athlete"
"lfhe's got coaching experience or understands the sport, it makes it easier for my job"
"lfthe coach can demonstrate to the researcher what the need is, he, the researcher, will be
able to have the skills to narrow it [the research question] down"
"lfthe facts are clear and the questions are clear, then who everputs them together, then
that's got to be clear ... It depends on what you are trying to figure out as to whether
coaching experience is required"

In the area of application of research, three items in the survey were addressed to
coaches only. Elite coaches were asked to respond to three items that sought their
perceptions of the effect and relevance of research to their coaching practice. Responses
show disagreement that sports science research has "very little effect on the way I
coach", and that knowledge of sport science research "has had little relevance in

preparing my athletes" (disagreelstrongly disagree, 67.3% and 81.7% respectively). Just
over half of the elite coaches ( 5 1.1%) agreed that "not enough research looks at the
athlete in a holistic manner" with nearly one-third (32.9%) of responses as "not sure".
Results are shown in Table 9, Table 10 and Table 11.
Table 9: Findings from sports science research have very little effect on the way I coach
A
D
CiR
SA
SD
SAIA
SD/D
Total
NS
40
146
No
C
5
127
19
45
26
217
20.7
100
%
C
18.4
67.3
2.3
58.5
8.8
12.0

Table 10: My knowledge of sports science research has had little relevance in preparing my
athletes
A
D
SD
SAIA
SD/D
CiR
SA
NS
Total
3
24
132
47
27
179
13
219
No
C
11.0
60.2
21.5
12.4
81.7
%
1.4
5.9
100
C
Table 11: Not enough research looks at the athlete in a 'holistic' manner
A
D
SD
SAIA
SD/D
NS
CiR
SA
2
112
72
16
96
33
35
No
C
16.0
32.9
0.9
51.1
15.1
%
7.3
43.8
C

Total
219
100

Responsesfrom the Semi-structured Follow-up Interviews
Elite coaches who participated in semi-structured follow-up interviews were asked a
question about the results from the survey regarding research looking at athletes in a
"holistic manner".

Elite coaches were asked:
Another Likert-scale item consisted of the statement "Not enough research looks at the athlete in a
holistic manner". Responses to this question were "strongly agree/agree9'at 51%, "strongly disagree/
disagree" at 16.5%, and with a high number of responses as "not sure" at 32.5%.
Could you suggest reasons for the way that elite coaches responded?

Reasons provided by coaches indicated that the definition of "holistic" might have been
unclear or simply not understood; Other coaches felt that it would be extremely difficult
to conduct holistic research. Some typical responses were as follows:
"I think they [the coaches] wouldn't have known what you were asking. What does holistic
approach .mean ? "

"How do they know? [whether there is a lack of holistic research]. What is their background to
say that? A holistic manner - what's included in that? .Or what do they think is included in
that holistic manner ... it doesn't say that [ie. what's included in holistic] in the question"
"I looked at the question as all aspects of their sport, plus their lifestyle"
"It's hard to expect research to look at the holistic when it has to be so specific"
"It's very hard to do a research project that covers everything"

One item in the survey of elite coaches sought to find out what coaches thought about
the understanding that sports science researchers had of coaching practice. Responses
were not clear with just over half of responses as disagree (52.7% strongly disagree1
disagree) and a high number of responses as "not sure" (26.6%). Results are shown in
Table 12.
Table 12: The sports science researchers that I have encountered have little idea of coaching
~ractice
SA
A
D
SD
Total
C/R
SAIA
SDfD
NS
10
45
218
No
C
35
106
9
115
58
20.7
100
16.1
48.6
52.7
26.6
4.1
4.6
%
C

In the area of application of research, one Likert-scale item was addressed to sports
science researchers only. This item was intended to find out how sports science
researchers viewed performance-based research. Sports science researchers disagreed that
"performance-based research does not need to have direct application to coaching
practice" (66.1% strongly disagreeldisagree). Results are shown in Table 13.
Table 13: Performance-based research does not need to have direct application to coaching
practice
D
SA
A
SD
SAIA
Total
C/R
SDfD
NS
R
30
No
2
54
26
32
80
9
121
R
24.8
1.7
44.6
21.5
26.5
66.1
100
7.4
%

Summary of Results for Application of Research
Responses to the survey and the questions in the semi-structured follow-up interviews
showed that coaches and researchers have considerable areas of agreement. In the area
of application of research, both elite coaches and sports science researchers considered

that "together the coach and scientist should determine the research question". Elite
coaches and sports science researchers agreed that sports science research "influences
what elite coaches do", that "technical aspects of coaching need to be based on sports
science research", and "coaches need more research based in natural settings".

In the area of research which would be of benefit to coaches, elite coaches ranked
"mental preparation of athletes" highest and sports science researchers ranked
"development of recovery techniques in athletes" highest. For other items, rankings
were similar; however, there were statistically significant differences in the mean scores
of seven of the eight items between coaches and researchers, with coaches placing a
higher degree of emphasis on "mental preparation of athletes". Responses from elite
coaches in follow-up interviews suggested that coaches would perceive "mental
preparation" as an area in which coaches had limited knowledge, and perhaps this was
the reason they ranked this item the highest as an area of research which would be of
benefit to coaches. On the other hand, sports science researchers interviewed indicated
that "recovery technique for athletes" is a relatively new research area and scientists
would see this as more relevant than coaches.

Sports science researchers agreed that "sports science researchers do not need to have
coaching experience", but responses from elite coaches were indeterminate. Responses
from interview questions suggested coaches considered that, though not necessary, it
would be an advantage for researchers to have coaching experience in order to facilitate
working with coaches on research projects. Responses were indeterminate that
"performance-based research is only of value if elite athletes are used" in research
studies, and follow-up interviews with researchers and coaches indicated that it

"depended on the research question" and the definition of "eliteness". Sports science
researchers pointed out that as researchers they had difficulty in accessing elite athletes.

Two items directed to coaches drew disagreement that "sports science research has little
effect on the way I coach" and "knowledge of sports science research has little
relevance in preparing my athletes", but responses were indeterminate that "not enough
research looks at athletes in a holistic manner". Responses from interviews suggested
that coaches may not have known what holistic meant and/or that it was difficult to do
holistic research. Just over half of the elite coaches from the survey agreed that "sports
science researchers that I have encountered have little idea of coaching practice", and
sports science researchers agreed that performance-based research "does not need to
have direct application to coaching practice".

Qualities Valued in Coaches and Researchers
Elite coaches and sports science researchers were asked to rate eight items (with five
being high and one being low) regarding the qualities that they valued in an elite coach.
Both elite coaches and sports science researchers rated highest two items, "having a good
rapport with athletes" (coaches M = 4.70; researchers M = 4.67) and "keeping up to date
with the latest developments in coaching" (coaches M = 4.43; researchers M = 4.60).
Both groups rated two items lowest, "being a former elite athlete themselves" (M = 3.21
and 3.34) and "educational qualifications" (M = 2.74 and 2.63). Results are shown in
Table 14.

Table 14: Qualities valued in an elite coach - (ranked as means according to coaches)
Low
High
Mean
Total
C/R 5
4
3
2
1
Item
221
4.70
Having good rapport with athletes C
172 33
15
1
0
100%
77.8 14.9 6.8 0.5 0
4.67
122
R
0
0
34
3
85
100%
0
69.7 27.8 2.5 0
4.43
221
2
1
Keeping up to date with the latest C
122 77
19
100%
developments in coaching
55.2 34.8 8.6 0.9 0.5
122
R
4.60
41
0
0
77
4
100%
0
63.1 33.6 3.3 0
4.38
221
C
112 84
22
3
0
Success of the athletes under the
100%
coach's supervision
50.6 38.0 10.0 1.4 0
122
3.94
7
R
22
64
0
29
100%
23.8 52.5 18.0 5.7 0
4.34
4
Having good rapport with support C
0
114 69
32
219
100%
personnel (incl. scientists)
52.1 31.5 14.6 1.8 0
122
4.57
R
71
2
49
0
0
100%
58.2 40.2 1.6 0
0
C
218
4.34
105 83
1
0
Using the latest methods1
29
100%
48.1
38.1
13.3
0.5
0
technology (where proven)
122
4.43
54
8
R
0
0
60
100%
0
49.2 44.2 6.6 0
221
4
C
3
3.97
68
78
68
Many years of coaching
100%
experience
35.2 30.8 30.8 1.8 1.4
3.73
122
38
27
47
8
R
2
22.1 38.5 31.2 6.6
1.6 100%
C
218
3.21
28
34
Educational qualifications
13
93
50
100%
12.8 22.9 42.7 15.6 6.0
4
122
3.34
53
44
12
R
9
100%
7.4 36.1 43.4 9.8 3.3
217
2.74
83
40
43
C
36
15
Being a former elite athlete
16.6 38.3 19.8 18.4 100%
6.9
themselves.
122
2.63
17
17
34
R
51
3
13.9 41.8 27.9 13.9 100%
2.5

Elite coaches and sports science researchers were asked to rate eight items (with five
being high and one being low) regarding the qualities that they valued in a researcher.
Both coaches and researchers rated highest, but in alternate order, two items
"knowledge of the sport with which they work" and "the practicality of the research
conducted" (coaches M = 4.67 and 4.66 and researchers M = 4.37 and 4.65). Both
coaches and researchers rated lowest the item "number of publications produced" (M =
2.47 and 3.35, respectively). Results are shown in Table 15.

Table 15: Qualities valued in a researcher- (ranked as means according to
Low
~ i ~ h l
Total
Item
Ic/RIS
1 4 1 3 1 2 1 1
217
Knowledge of the sport with which C
167 35
9
5
11
they work

I

I
1

I

1

1

1 53.7 1 32.5 1
Practicality of research conducted

C

Experience working with coaches1
athletes

C

R
Good rapport with coacheslathletes

C

R
Presenting at conferences

C
R

Professional qualifications1
affiliations

C
R

Quality of thejournals published
in

C

R
Number of publications produced

C
R

1

156

74.2
133
61.2
54
43.9
107
49.1
58
47.2
37
17.4
18
14.7
34
15.9
13
10.6
24
11.3
39
31.5
10
4.7
22
17.7

1

47

17.7
65
30.0
42
34.1
60
27.5
41
33.3
45
21.1
49
39.8
55
25.7
44
35.8
43
20.2
35
28.2
23
10.8
31
25.0

1

1

11.4 2.4
14

17

7.3
16
7.4
23
18.8
41
18.8
18
14.6
86
40.4
49
39.8
68
31.7
54
43.9
72
34.0
33
26.6
72
34.0
45
36.4

0.8
3
1.4
2
1.6
9
4.1
5
4.1
29
13.6
4
3.3
29
13.6
11
8.9
36
17.0
14
11.3
58
27.4
21
16.9

10
1

0

0
0
0
2
1.6
1
0.5
1
0.8
16
7.5
3
2.4
28
13.1
1
0.8
37
17.5
3
2.4
49
23.1
5
4.0

100%
217
100%
123
100%
218
100%
123
100%
213
100%
123
100%
214
100%
123
100%
212
100%
124
100%
212
100%
124
100%

4.5 1
4.17
4.21
4.22
3.27
3.61
3.18
3.46
2.91
3.70
2.47
3.35

Statistical tests were conducted in order to test for differences between the way that elite
coaches and sports scientists rated items. An Independent Samples t-test found
statistically significant differences ( ~ ~ 0 . 0for
5 ) the means of responses to items
illustrated in Table 16. Elite coaches placed statistically significantly more value on
sports science researchers having "knowledge of the sport with which they work"
(coaches M = 4.67; researchers M = 4.37) and sports science researchers having
"experience working with coaches/athletes" (coaches M = 4.51; researchers M = 4.17),
although in each case both coaches and researchers rated both these items highly.
Conversely, sports science researchers placed statistically significantly more value on

four'items, "quality of the journals published in" (researchers M = 3.70; coaches M =
2.91), "presenting at conferences" (researchers M = 3.61; coaches M = 3.27),
"professional qualifications/affiliations" (researchers M = 3.46; coaches M = 3.18) and
"number of publications produced" (researchers M = 3.35; coaches M = 2.47). Results
are reported in Table 16.

-

Table 16: Independent Sample t-test: Qualities valued in a researcher (Responses by Coaches and
Researchers)
Levene's test for
t test for
Item
No
C/R Mean Equality of variance equality of means
F
T
df
Sig *
Sig
(2 tail)
Knowledge of sport with which
123 R
4.37
9.731
.002
-3.446 232 .001*
they work
4.67
217 C
7.324
-3.623 204 .OOO*
.007
Experience working with coaches 123 R
4.17
4.51
217 C
7.659
3.072 308 .002*
.006
Presenting at conferences
123 R
3.61
3.27
213 C
16.870
2.529 326 .012*
.000
Professional qualifications1
123 R
3.46
affiliations
1 214 1 C 1 3.17 1
I
I
I
I
I
3.75
6.270 334 .OOO*
Quality of journals published in 124 R
.386
.535
212 C
2.91
.I70
.680
7.166 334 .OOO*
Number of publications produced 124 R
3.35
212 C
2.47

I

I

Responsesfrom Semi-structured Follow-up Interviews
Elite coaches and sports science researchers who participated in semi-structured followup interviews were asked a question about the results from the survey regarding
qualities valued in an elite coach.
Elite coaches were asked:
Elite coaches were asked to rate on afive-point scale "the following QUALITIES you VALUE in an
elite coach". Items rated as highest by elite coaches were "having a good rapport with athletes" and
"keeping up with the latest developments in coaching" in that order.
Could you suggest reasons for this rating level by elite coaches?

Sports science researchers were asked:
Sports science researchers were asked to rate on a five-point scale "the following QUALITIES you
VALUE in an elite coach". Items rated as highest by sports science researchers were "having a good
rapport with athletes" and "keeping up with the latest developments in coaching" in that order.
Could you suggest reasons for this rating level by elite coaches?

Responses from elite coaches expressed the view that in order for coaches to get the
most out of their athletes, they need to develop a good rapport. Development of good
rapport and keeping up to date with the latest developments were perceived to give
athletes, motivation, confidence, respect and, as a result, a willingness to work harder.
Success was viewed by elite coaches as a consequence of having good rapport and
keeping up to date with the latest developments.
"Success doesn't just happen; it comes from those things, those measures and feedback"
"Success is really the development of the athlete, as opposed to how successful the athlete is"
"I think that's luck. Don Talbot [world champion swimming coach] said he was lucky getting the
Konrads [swimming champions in the 1950~1"

Sports science researchers offered different reasons for rating highly "having good
rapport with athletes" and "keeping up to date with the latest developments" as qualities
that researchers value in a coach. Sports science researchers considered that if coaches
had good rapport with their athletes, they were more likely to have good rapport with
others (including researchers), and coaches who keep up to date with the latest
developments in coaching were more likely to be receptive to innovative techniques and
the contribution of others.
"A coach is open to trying things ifthey are keeping up to date with latest developments"
"You want someone who is open and ready to understand and take on board information and then
the scientist can value add"
"Ultimately coaches are rated by the pegormance of their athletes, but in terms of assessing how
effective a coach is, you can't just do that [judge them on the success of the athletes]. The success
occurs in spite of them [rather than as a result of their coaching]"

Summary for Qualities Valued in an Elite Coach/Sports Science Researcher

In the area of qualities valued in elite coaches, responses from elite coaches and sports
science researchers rated highest "having a good rapport with athletes" and "keeping up

with latest developments in coaching". With regard to qualities valued in a sports
science researcher, responses from sports science researchers and elite coaches rated
highest two items, but in reverse order, "knowledge of the sport with which they
worked" and "practicality of the research conducted", however elite coaches placed
more value on "having knowledge of the sport" with which the researchers work and
"experience working with coaches/athletes". On the other hand, sports science
researchers placed more value on "quality of the journals published in", "presenting at
conferences", "professional qualifications/affiliations" and "number of publications
produced", than elite coaches.

Information SeekingIDissemination Strategies
Twenty-six items were designed to find out how respondents perceived information
seeking by coaches and sports science researchers and how sports science researchers
disseminated information. Elite coaches and sports science researchers were asked to
rank six items in priority order (from one to six with one being the highest) regarding a
preferred method for the presentation of research findings. Elite coaches ranked
"coaching conferences", "sports specific magazines", "lay reports", "general sports
magazines" higher than researchers, and they ranked "scientific journals" and "sports
science conferences" lower than sports science researchers. Results are shown in
Table 17.

Table 17: Please rank in priority order your preference for the method of presentation of research
findings /the method by which yo; generally present research findings
Method of
ICIRll
12
13
14
15
16
1Total
I Mean I

Sports specific
magazines

I

%

lC
%
R
%
Lay reports tosport/lay I C

1

Sports science
conferences

R
%
C
%

R
%

General sports
magazines

C
%

R
%

Scientificjournals

C

1

14.8
143
205
3 '
2.9
1 32

1

1

16.7
143
205
5 '
4.7
1 43

1

15
13.4
17
8.0
41
34.2
16
7.8
2
1.9 4.7
12
16

1

31.5
143
205
111.
10.5
1 50

1

1 20.4 1
124
114
130'
28.6
1 33

1

11.1
133
157
142'
40.0
1 31

1

10.4 18.8 27.4
26
37
49

1

5.6 1 100%
124 1210
1 1 4 100%
114' 1105
13.3 100%
1 21 1 210

1

1

36.8
65

100%
205

1

3.12

14.38

1

1

3.24

4.41

Statistical tests were conducted in order to test for differences between the way that elite
coaches and sports science researchers ranked items regarding preference for the
method of presentation of research results. A Mann-Whitney U test revealed statistically
significant differences ( ~ ~ 0 . 0between
5)
the responses of coaches and the responses of
researchers, for the mean rank of responses to all items as illustrated in Table 18. Elite
coaches place more emphasis on "coaching conferences", "sports specific magazines",
"general sports magazines", and "lay reports", and researchers place more emphasis on
b b ~ p science
~ r t ~ conferences" and "scientific journals".

Table 18: Priority order for method of research presentation - Mann-Whitney U
Item
MamAsymp Sig
Whitney U (2-tailed) *
Coaching conference
7603
.OOO*
.OOO*
Sports specific magazine
6360
Lay reports to sportllay reports unpublished 1
10279
1 .OOO*
S ~ o r t science
s
conference
5570
1 .OOO*
General sports magazine
6658
1 .OOO*
Scientific journals
5678
1 .OOO*
Grouping variable: Coaches/Researchers

I

Responses from Semi-structured Follow-up Interviews

Elite coaches who participated in semi-structured follow-up interviews were asked a
question about the results from the survey regarding methods of presentation of research
findings.
Elite coaches were asked:
A rank order question required elite coaches to RANK in priority order "your preference for the
METHOD OF PRESENTATION of research findings". Responses to this question ranked highest
"coaching conferences" and "sports specific magazines" in that order, and ranked as lowest "scientific
journals", yet elite coaches agreed with the statement that "I believe that I have a n appropriate level of
sports science (strongly agree/agree, 72.5%).
Could you explain/suggest why elite coaches responded in this way?

Responses from elite coaches indicated "coaching conferences" offered a more
personal, face-to-face environment to exchange ideas and to ask questions. Reasons
offered for ranking "scientific journals" low were based on cost, time, availability and
not knowing necessarily what [scientific] journals to look for. A lack of sports science
knowledge was also suggested. Following are some typical responses.
"Coaching conferences is one of the better ways of achieving and getting through to people, to
have face to face, to have people there so you can ask then questions. It's more personal ... where
as a [scientific] journal, they wafSle on and lose me ... what you want is more dot point type
information".
"How am I aware of which journals I should be looking at? The average coach probably wouldn't
know where to look"
"Coachesfeel a bit unsure of being able to plough through the plethora of information that's in
them [scientific journals]. Maybe it's a tinze factor".
"They don't understand [scientific journals]. I don't think they have a scient@c background".
"Coaches do not have [enough] educatiorz [to read scientific journals]".
"You've just about got to be an academic to understand them [scientij?~jounzals]".

In the survey, participants were asked to indicate the methods that they 'USE' (as elite
coaches and sports science researchers) in order to keep up with the latest developments
in their sport (or in the case of sports science researchers, the sport they primarily work
with). In Table 19a, the proportion of coaches (80.2%) using "attend workshops" in
order to keep up with the latest developments is compared with the proportion of sports
science researchers (64.8%). A calculated value of Chi-Square at 9.994 indicates that
there is a statistically significant difference between these proportions at the 0.05 level
of significance.
Table 19a: Attend worksho~s
Attend workshops

Use
Not use
Total

Chi-square

Coaches
178 (80.2%)
44 (19.8%)
222 (100%)
Value = 9.994

1

Researchers
Total
81 (64.8%)
259 (74.6%)
44 (35.2%)
88 (25.4%)
125 (100%)
347 (100%)
df = 1
Asymp.Sig = .002*

1

In Table 19b, the proportion of coaches (78.8%) using "read sports specific magazines"
in order to keep up with the latest developments is compared with the proportion of
sports science researchers (57.6%). A calculated value of Chi-Square at 17.569 indicates
that there is a statistically significant difference between these proportions at the 0.05
level of significance.
Table 19b: Read sports specific magazines
Read sports specific
magazines
Chi-square

Use
Not use
Total

Coaches
175 (78.8%)
47 (21.2%)
222 (100%)
Value = 17.569

Researchers
Total
72 (57.6%)
247 (7 1.2%)
53 (42.4%)
100 (28.8%)
125 (100%)
347 (100%)
df = 1 Asymp.Sig = .000*

In Table 19c, the proportion of coaches (69.8%) using "read general sports magazines"
in order to keep up with the latest developments is compared with the proportion of
sports science reiearchers (40.0%). A calculated value of Chi-Square at 29.414 indicates

that there is a statistically significant difference between these proportions at the 0.05
level of significance.

I

Read general sports
magazines

Use
Not use
. Total

Chi-square

1
1

Coaches
155 (69.8%)
67 (30.2%)
222 (100%)
Value = 29.414

I Researchers I
Total
1 50 (40.0%)
1 205 (59.1%)
1 75 (60.0%) 1 142 (40.9%)

1

1

1

125 (100%)
347 (100%)
df = 1 Asymp.Sig = .000*

In Table 19d, the proportion of coaches (71.5%) using "attend conferences" in order to
keep up with the latest developments is compared with the proportion of sports science
researchers (85.6%). A calculated value of Chi-Square at 8.733 indicated that there is a
significant difference between these proportions at the 0.05 level of significance.
Table 19d: Attend conferences
Attend conferences

Use
Not use
Total

Chi-square

Coaches
159 (71.5%)
63 (28.5%)
222 (100%)
Value = 8.733

I

Researchers I
Total
107 (85.6%)
266 (76.7%)
18 (14.4%)
81 (23.3%)
125 (100%)
347 (100%)
df = 1 Asymp.Sig = .003*

1

1

In Table 19e, the proportion of coaches (46.8%) using "read scientific journals" in order
to keep up with the latest developments is compared with the proportion of sports
science researchers (92.0%). A calculated value of Chi-Square at 70.035 indicated that
there is a statistically significant difference between these proportions at the 0.05 level
of significance.

Table 19e: Read scientific journals
Read scientific journals

I
Chi-square

Use
Not use
Total

I
Coaches
1 104 (46.8%) 1
1 118 (53.2%) 1
1 222 (100%)
1
I Value = 70.035

Researchers I
Total
115 (92.0%)
1 219 (63.1%)
10 (8.0%)
1 128 (36.9%)
125 (100%)
1 347 (100%)
df = 1 Asymp.Sig = .000*

In Table 19f, the proportion of coaches (77.9%) using "watch videos" in order to keep
up with the latest developments is compared with the proportion of sports science

1

researchers (29.6%). A calculated value of Chi-Square at 78.172 indicated that there is a
significant difference between these proportions at the 0.05 level of significance.
Table 19f: Watch videos
Watch videos

Coaches
173 (77.9%)
49 (22.1%)
222 (10%)
Value = 78.172

Use
Not use
Total

Chi-square

Researchers
Total
37 (29.6%)
210 (60.5%)
88 (70.4%)
137 (39.5%)
125 (100%)
347 (100%)
df = 1 Asymp.Sig = .000*

In Table 19g, the proportion of ioaches (83.8%) using "networking" in order to keep up
with the latest developments is compared with the proportion of sports science
researchers (88.0%). A calculated value of Chi-Square at 1.134 indicated that there is a
not a statistically significant difference between these proportions at the 0.05 level of
significance.
Table 19g: Networking
Networking

Use
Not use
Total

1

Chi-square

Coaches
186 (83.8%)
36 (16.2%)
222 (100%)
Value = 1.I34

I
I

Researchers I
Total
110 (88.0%)
1 296 (85.3%)
15 (12.0%)
51 (14.7%)
125 (100%)
347 (100%)
df = 1 Asymp.Sig = .287

In Table 19h, the proportion of coaches (51.0%) using "search the World Wide Web" in
order to keep up with the latest developments is compared with the proportion of sports
science researchers (69.6%). A calculated value of Chi-Square at 3.814 indicated that
there is a statistically significant difference between these proportions at the 0.05 level
of significance.
Table 19h: Search the World Wide Web
Search the World Wide
Web
Chi-square

Use
Not use
Total

1

Coaches
131 (59.0%)
91 (41.0%)
222 (100%)
Value = 3.814

I Researchers I
Total
1 87 (69.6%)
1 218 (62.8%)
38 (30.4%)
129 (37.2%)
125 (100%)
347 (100%)
df = 1 Asymp.Sig = .050*

Having identified what methods coaches and researchers 'USE' to keep up with latest
developments, participants were then asked to 'PRIORITISE' their top three methods.

As shown in Table 20, elite coaches ranked highest "attend workshops" (mean ranking
= 1.20), followed by "networking" (mean ranking = 1.76) and 'sport specific journals"

(mean ranking = 1.87). Sports science researchers ranked highest "scientific journals"
(mean ranking = 1.60), followed by "networking" (mean ranking = 1.69) and "attend
conferences" (mean ranking = 2.36).
Table 20: Please indicate the PRIORITY ORDER how you keep up with the latest developments in
our sportlthe spo~t you primarily work with (three rankings only)
I Rank I Rank I Rank I No I Means of I
1
2
3
Ranks
Attend workshops
C Freq
45
29
25
99 ' 1.20
100%
45.5
29.2
25.3
%
R Freq
11
14
29
4
2.45
37.9 1 48.3 1 100% 1
I%
13.8
Read sports specificjournals
C Freq 1 46
1 28 1 32 1 106 1 1.87
%
43.4
26.4
30.2
100%
R Freq
%
f3.8
7.2
0
0
2'72
2.24
C Freq
27
59
Read sports general journals
13
19
100%
22.0
45.8
%
32.2
3
11
3.00
3
R Freq
5
27.3
100%
27.3
45.4
%
38
24
29
91
2.05
C Freq
I Attend conferences
26.4
41.8
100%
31.8
%
29
31
12
72
2.36
R Freq
40.3
43.1
16.6
100%
%

r
1 1 1 1 1 1 1
I
1

1

1

p
p
p
p
p
p

Read scientific journals

Freq

C

%

R

Freq

C

Freq

R

Freq

%

1

Watch videos

%

Network

I

%

1

17
37.8
58
58.6
28
29.2
1
16.7
60

1

10
22.2
30
30.3
33
34.4
4
66.6

1

22.0
7

1

18
40.0
11
11.1
35
36.4
1
16.7

1

1

52.5
14

1

45
100%
99
100%
96
100%
6
100%
121

1

1

0
C Freq
1 1.76

r
Use world wide web

R

I

%

Freq

1

25.5
6

100%
27

1

2.73

1

4

Statistical tests were conducted in order to test for differences between the way that elite
coaches and sports science researchers indicated PRIORITY ORDER regarding the
methods they USE to keep up with the latest developments in their sportlthe sport they

primarily work with. A Mann-Whitney U test revealed statistically significant
differences (p<0.05) between the responses of coaches and the responses of researchers,
with the exception of "networking", as illustrated in Table 21. Elite coaches placed more
emphasis on all items than sports science researchers.
Table 21: PRIORITY ORDER of how you keep up with the latest development in your sport
Item
Mann-Whitney U
Asymp. Sig (Ztailed) *
Attend workshop
11741.000
.002*
Sport specific magazines
.OOO*
10929.500
General sports magazines
.OOO*
9737.500
Attend conferences
.003*
11935.500
Read scientific journals
7610.000
1 .OOO*
Watch videos
1 7058.500
1 .OOO*
Networking
1 13290.000
1 .288
I Search world wide web
1 12405.500
1 .050*
Grouping variable: Coaches/Researchers

1

In the survey, two items related to the dissemination of sports science research findings.
Both coaches and researchers agreed that there was a need for "sports science researchers
to translate scientific publications into easily understood language", but results were
indeterminate regarding the time taken to answer coaching questions with a high number
of responses as "not sure" from coaches (33.2%). Results are shown in Table 22 and
Table 23.
Table 22: There is a needlrole for sports science researchers to translate scientific publications
into easily understood language

Table 23: Sports science research takes too long to answer coaching questions
IC/R ISA ] A
ID
I SD I SAIA SD/D I NS

I

1 Total

Responses to Questions Specific to Elite Coaches Only
Two items were designed to gather information about the perceptions that elite coaches
have of how sports science researchers communicate with coaches. Elite coaches agreed
(strongly agreelagree, 82.4%) that a sports science researcher with coaching experience
would be better able to communicate with coaches. However, responses from coaches
concerning "the language that sports scientists use" were indeterminate, with responses
spread and with a high number of responses as "not sure" (23.6%). Results are shown in
Table 24 and Table 25.
Table 24: A sports science researcher with coaching experience would be better able to
communicate with coaches
C/R
SA
A
D
SD
SMA SD/D NS
Total
C
53
0
182
16
23
22 1
No
129
16
C
0
100
24.0
82.4
7.2
10.4
58.4
7.2
%

Table 25: The language that sports scientists use when reporting research studies is not a barrier
to understanding
D
A
SD
Total
C/R
SA
SMA SD/D NS
7
52
220
No
C
4
67
94
74
90
40.9
C
3.2
23.6
100
30.5
42.7
33.7
1.8
%

Responses from Semi-structured Follow-up Interviews
Elite coaches who participated in semi-structured follow-up interviews were asked a
question about the results from the survey regarding the language used in reporting
research studies.
Elite coaches were asked:
A Likert scale item consisted of the statement "the language that sports scientists use when reporting
research studies is not a barrier to understanding". Responses to this statement were "agree/ strongly
agree" 42.7% and "disagree/strongly disagree" 33.7%) and with "not sure" at 23.6%.
How could this result be interpreted?

Responses from elite coaches indicated that a lack of understanding of scientific
terminology could be a problem for some coaches and that other coaches may lack a
tertiary education and/or be unaccustomed to reading the kind of complex material

found in scientific journals. The following two responses reflect the responses of the
other coaches.
"It depends on their [coaches']previous experiences of what they've done. I was fortunate I have
been educated. A lot of coaches have had no education at all, haven't done tertiary, haven't done
anything at all at universig, or in-depth courses, and therefore they get lost on the words. I think
their background is very important"
"I think there is a high proportion of coaches who do try to keep themselves updated with
scientijic research and therefore have an understanding of the terminology, but let's be honest we
can't keep up to date on all the areas in our sport and we rely upon other people to interpret stuf
for us. However, I guess the amount of research and the number of areas that we're required to
have expertise in, we do tend to lose it, so I can see that in some cases it can be a barrier to
understanding"

Summary of Information Seeking/Dissemination
Elite coaches ranked highest "coaching conferences" and "sports specific magazines" as
the preferred method of presentation of research results, whereas sports science
researchers ranked highest "sports science conferences" and "scientific journals" as the
preferred method. Significant differences were found between the means of responses
from elite coaches and the means of responses from sports science researchers. Elite
coaches place more emphasis on "coaching conferences", "sports specific magazines",
"general sports magazines" and "lay reports", and researchers place more emphasis on
"sports science conferences" and "scientific journals".

Elite coaches and sports science researchers listed methods that they USE to keep up
with the latest development in their sport with approximately 70% of elite coaches
indicating that they use six of the eight listed methods, with "network" and "attend
workshops" ranked highest and lowest ranking for "read scientific journals". On the
other hand, approximately 70% of sports science researchers indicated that they used
only four of the eight listed methods, with highest ranking for "read scientific journals"
and "network".

Elite coaches reported PRIORITY given to "attend workshops", "network" and "read
sport specific journals", whereas sports science researchers ranked highest "read
scientific journals", "network and "attend conferences". Responses from sports science
researchers and elite coaches differed significantly, with the exception of "networking".
Elite coaches placed more emphasis on all items than sports science researchers.
Coaches agreed that sports science researchers with coaching experience are "better
able to communicate with coaches" but responses from coaches were indeterminate that
"the language used by sports science researchers is not a barrier to understanding".
Responses from interviews indicated that elite coaches may lack a tertiary education
andor be unaccustomed to reading the kind of complex material found in scientific
journals.

Coach Education and Knowledge
Five items in the survey were designed to find out how coaches viewed sports science
research and how sports science researchers perceived the knowledge that coaches have
in the area of sports science. Both elite coaches and researchers disagreed that elite
coaches "do not need to have sports science knowledge" (strongly disagreeldisagree,
81.3% and 89.4% respectively), and the majority of elite coaches and sports science
researchers agreed that theylthe coaches they worked with "had an appropriate level of
sports science knowledge" (strongly agreelagree 74.1% and 63.7% respectively). The
majority of sports science researchers agreed that "most coaches I work with use an
appropriate level of science in preparing their athletes" (strongly agreelagree 58.3%).
This information is shown in Table 26, Table 27 and Table 28.

Table 26: Elite coaches do not need to have snorts science knowledge

Table 27: I believe that I/ the elite coaches I have worked with have an appropriate knowledge

Table 28: Most coaches I work with use an appropriate level of science in preparing their athletes
SA
A
D
CiR
SD
SA/A
SD/D
NS
Total
No
R
4
66
27
2
70
29
20
119
R
3.3
22.5
1.7
55.0
24.2
17.5
100
58.3
%

Statistical tests were conducted in order to test for differences between the way that elite
coaches and sports science researchers responded to the item relating to the level of
sports science knowledge of coaches. An Independent Samples t-test found statistically
significant differences (p<0.05) between the mean response of coaches (3.79) and the
mean response of researchers (3.43), at the 0.05 level of significance, as illustrated in
Table 29.
Table 29: I believe that I/ the elite coaches I have worked with have an appropriate knowledge
level of snorts science - Inde~endentSamnles t-test

Elite coaches and sports science researchers agreed that "experience in coaching is not
sufficient for coaching elite athletes" (strongly agreelagree 67.9% and 65.6%
respectively) and they agreed, "an elite coach should have enough scientific knowledge

to be able to read sports science journals" (strongly agreelagree 75.3% and 72.1%
respectively). Results are presented in Table 30 and Table 3 1.

Table 31: An elite coach should have enough scientific knowledge to be able to read sports

Elite coaches agreed with the statement that "elite coaches consider research important"
(strongly agreelagree, 83.6%) but responses from sports science researchers were less
decisive with 28.1% of responses as "not sure". This result is shown in Table 32.

Statistical tests were conducted in order to test for differences between the way that elite
coaches and sports science researchers responded to the item concerning the importance
of research. An Independent Samples t-test found statistically significant differences
(p<0.05) between the mean response of coaches (4.10) and the mean response of
researchers (3.44), at the 0.05 level of significance, as illustrated in Table 33.
Table 33: Elite coaches consider research important - Independent Samples t-test
I Levene's test for
I t test for
C/R Mean Equality of variance equality of means
Item
F
t
df
Sig
Sig
(2 tail) *
Elite coaches consider research
C
4.10
.000
17.139
7.403 339 .OOO *
Important
R
3.44

Responses to Questions Specific to Elite Coaches Only

Elite coaches were asked to indicate which of six sports science disciplines were of
benefit to them as coaches. Responses indicated highest rating to "biomechanics". This
result needs to be considered along side the results of responses regarding favoured
areas for research (Table 2) which gave "mental preparation" as highest rating. Results
are shown in Table 34.
Table 34: Scientific disciplines of benefit to me as a coach (in rank order for means)
15
14
13
2
1
Total Mean
Item
Biomechanics
1 136 1 56
14
1 8 1 5 1 219 1 4.42
62.1 25.5
6.4
3.7 2.3
100%
31
2
62
2
218
4.37
Physiology (includes strength, power 121
55.5 28.4
and endurance
14.3 0.9
100%
0.9
Psychology (includes mental
119
1
25
68
220
4.35
7
preparation and skill acquisition)
54.1 30.8
11.4 3.2 0.5
100%
59
Physical therapies (includes
73
3
3.95
8
75
218
33.5 34.3 27.1
Physiotherapylmassage)
1.4
3.7
100%
Nutrition (includes supplements)
52
5
3.71
15
75
217
70
24.0 34.5
100%
32.3 6.9 2.3
Medicine
4
81
14
45
3.65
73
217
1.8
20.7
33.6 37.4 6.5
100%

1

1

I

I

Three items were included in the survey to assess the impact of sports science research
in the development of knowledge in coaches. Elite coaches place more importance on
knowledge gained from coaching experience than they do on knowledge gained from
sports science (77.3%). However, only a slight majority (55%) of coaches believed that
they "learn more from other coaches than they do from other sources". Results were
indeterminate to the statement "most research is too narrowly focused" with 40.6% of
elite coaches indicating "not sure". Results are shown in Table 35, Table 36 and Table

Table 35: I learn more from other coaches than I do from other sources
C/R
SA
A
D
SD
SAIA
SDID
NS
5
No
C
30
91
65
121
70
29
2.3
%
C
13.6
41.4
29.5
55.0
31.8
13.2

Total
220
100

Table 36: Knowledge gained from sports science is more useful than knowledge gained from
experience in coachi~lg
A
D
SD
SAIA
SD/D
NS
Total
CfR
SA
44
No
1
8
127
9
171
41
22 1
C
57.5
3.6
C
19.8
%
4.1
0.5
77.3
18.6
100

Table 37: Most research is too narrowly focused
A
D
SA
SD
CfR
12
1
No
62
55
C
5.5
0.5
28.3
25.1
C
%
'

SAIA
74
33.8

SD/D
56
25.6

NS
89
40.6

Total
219
100

Responses to Questions Specific to Sports Science Researchers Only
Researchers were asked to indicate how they thought that coaches sourced their knowledge
using a nine-point ranking scale. Items rated high were "networking" and "coaching
conferences" with the item "reading scientific journals" rated lowest (Table 38).

Three items were intended to seek information about the way that sports science
researchers viewed the knowledge and education of elite coaches. Results were
inconclusive as to whether coaches felt intimidated by the scientific knowledge and
qualifications of sports science researchers with 23% indicating "not sure". However,
the majority (78.5%) felt that the coaches they work with appreciate the contribution of
sports science researchers. When presented with the statement "coaches only respect
sports science researchers if they (sports science researchers) can demonstrate a
thorough knowledge of the sport with which they work", 70.6% either agreed or
strongly agree. Results are shown in, Table 39, Table 40 and Table 41.

Table 39: Coaches are intimidated by the scientific knowledgelqualificationsof scientists1
researchers
D
A
SD
SAIA
SDID
NS
Total
C/R
SA
4
122
R
4
34
52
38
56
28
No
R
3.3
100
42.6
31.1
45.9
23.0
%
3.3
27.8

Table 40: The coaches that I have worked with appreciate the contribution of sports science
researchers
I C/R
SA
IA
1D
I SD
I SAIA I SDID I NS
ITotal

I

Table 41: Coaches only respect sports science researchers if they (sports science researchers) can
demonstrate a thorough knowledge of the sport with which they work
A
D
SA
SD
SAIA
SDID
NS
Total
C/R
R
19
67
17
2
86
122
No
19
17
R
15.7
54.9
1.6
13.9
70.6
100
15.5
13.9
%

Responses fronz Senzi-structured Follow-up Interviews

Sports science researchers who participated in semi-structured follow-up interviews
were asked a question about the results from the survey concerning the way that elite
coaches source their knowledge.
Sports science researchers were asked:
A rank order question required sports science researchers to RANK in priority order "the means by
which you believe coaches SOURCE their knowledge". Responses to this question ranked as highest
"networking" and "attending coaching conferences" in that order, and ranked as lowest "scientific
journals", yet sports science researchers agreed with the statelltent "I believe that the coaches that I
have worked with have an appropriate level of sports scienceJ'( strongly agree/agree 63.0%).
Could you explaiiz/suggest why sports science researchers responded this way?

Researchers acknowledged that "networking" and "attending coaching conferences"
were easy and practical ways of keeping up to date with pertinent issues. Researchers
also felt that "scientific journals" were not easily accessible, were time consuming to
read and not particularly relevant to the needs of coaches. Following are some typical
responses.
"Networking is something you [coaches] do all the time. It's not something that you have to go out
of your way. It's an easy thing to do. Attending cotzferences - I guess if you are looking for the
latest infomation, that's where it is presented"

"One reason could be that scientific researcher's feel that's partly theirjob to impart scientific
journal knowledge on to the coaches and that the coaches are so busy implementing the strategies
and keeping up to date in so many areas. It's so hard to keep up to date in just one area of sports
science. It's pretty much mission impossiblefor a coach, particularly at the elite level, to keep up
to date in all the areas"
"I would like to think that a coach could at least have a sophisticated conversation with a sports
scientist about aspects of sports science, without having to necessarily read the journals. The
coach possibly expects the sports scientist to make sense of the vast array of scientsc literature.
Distil the key points and inform the coach"

Sports science researchers who participated in semi-structured follow-up interviews
were asked a question about the results from the survey regarding the way that elite
coaches view research.
Sports science researchers were asked:
A second item consisted of the statement "elite coaches consider,research important". Responses to
this question were "strongly agree/agreen at 54.6% and "strongly disagree/ disagree" at 16.8% with
28.6% "not sureyy.
What could this result indicate?

Responses from sports science researchers suggested that not all coaches express
themselves in an obvious manner, and therefore this makes it difficult to judge their
appreciation of research. It was also made clear that not all researchers workldeal with
coaches and as a result are not sure if their research work is considered important.
Following are some (typical) responses.
"Some coaches are more responsive than others, and you might be lucky enough to deal with an
elite coach who is really interested"
"Some coaches will be really enthusiastic and right into it, and others sort of go yeah great thanks
and you sort of think I've just spent hours doing that report for you and are you really going to
look at it?"
"Why people [other researchers] may not be sure? Maybe their dealings with coaches, the
coaches don't show enough appreciation - it may be worth breaking up responses to sports
institute versus university researchers"
"Clearly to make a judgement either way, you need to have had some contact [with coaches]. The
bigger issue nziglzt be, how well connected are our university-based academics teaching sports
science, ifthey are not connected with the [sports] institutes or coaches? Are they putting out
graduates who are not as well connected as perhaps they should be?"
"In universities where research is conducted, it's a bit removed from practical issues that coaches
are concer~zedwith "

"In some sports, it's much harder to assess performance and the research body is not strong in
those areas. Maybe sometimes the take-up ofyour research is not that great, so that might explain
the [not sure] responses"

Summary of Coach Education and Knowledge

Elite coaches and sports science researchers agreed that "experience in coaching was not
sufficient for coaching elite athletes", and over 80% of respondents disagreed with the
statement "elite coaches do not need to have sports science knowledge". Both sports
science researchers and elite coaches considered that elite coaches have an appropriate
knowledge of sports science research, and sports science researchers agreed that most
coaches that they work with used an appropriate level of sports science knowledge in
preparing athletes. Sports Science researchers agreed that coaches should have enough
"scientific knowledge to be able to read scientific journals". Elite coaches considered
that the scientific disciplines of most benefit to them were biomechanics and physiology
and this response should be considered along side the high rating given by coaches to a
preferred research area of "mental preparation of athletes". Elite coaches agreed that
"they learn more from other coaches than they do from other sources" and they
disagreed that "knowledge gained from sports science research is more useful than
knowledge gained from experience". Responses from elite coaches indicated "not sure"
that "most research is too narrowly focused". Sports science researchers agreed that
coaches gained their knowledge from "networking" and "coaching conferences" and
they rated lowest that coaches sources knowledge from "scientific journals". Sports
science researchers agreed that coaches valued sports science research and they agreed
that coaches only respect sports science researchers if they demonstrate knowledge of
the sport with which they work. Responses were indeterminate to the item "coaches felt
intimidated by the knowledge/qualifications of the researchers".

Phase Two - Document Analysis
A document analysis was undertaken to gather data for the two research questions for
Phase Two, which were:
\

What sports science research activities do researchers at Australian institutes of
sport and post-graduate sports science theses writers undertake?
What sports science material is contained in the National Coaching
Accreditation Scheme Level Three coaching accreditation education material?

Sports Science Research Activities
In order to undertake an analysis of research activities, it was necessary to develop an
instrument that could be used to make judgements about aspects of the research and to
organise this information into relevant categories. The Williams Sports Science
Research Schedule (WSSRS) was developed for this purpose. The development of the
WSSRS has been described in Chapter Three (p. 83). The WSSRS contains six
categories as follows:
Targeted sport
Primary scientific discipline
Level of participants
Research setting
Research design
Primary and secondary data gathering techniques

This instrument was used to analyse 725 research projects undertaken during the period
1983 to 2003, of which 4-12 were AIS funded projects and 3 13 were university Master
and Doctoral theses (163 and 150 respectively). Results showed that over two-thirds
(71%) of research projects undertaken in both Australian universities and the AIS were
in the scientific disciplines of physiology (37.3%) psychology (19.4%) and
biomechanics (14.3%). In universities, physiology and psychology accounted for 63.2%
of the research projects examined (33.8% and 29.4% respectively), whereas at the AIS,
physiology and biomechanics accounted for 55.3% of research projects (39.8% and

15.5% respectively). Approximately two-thirds (66.7%) of research projects were
conducted in scientific (laboratory) settings. This information is shown in Table 42 and
Table 43.
Table 42: Disciplines of sports science research conducted between 1983 & 2003
I AIS
I Universities
I Total
I No
I%
I No
I%
I No
Biomechanics
1 64
/ 15.5
1 40
1 12.8
1 104
Medicine
1 43
1 10.4
1 16
1 5.1
1 59
Nutrition
1 33
1 8.0
1 20
1 6.4
53
58
Physical Therapies
I
Physiology
164
270
1 39.8
1 106
1 33.8
48
1 11.7
1 92
1 29.4
Psychology
140
Pedagogy
0.7
3
6
3
1.O
15
4.8
4.9
35
Other
20
3 13
412
100
100
725
Total

I Discipline

Table 43: Research setting of sports science research
Universities
Research setting
AIS
No
No
%
%
62.6
Scientific
287
69.8
196
124
37.4
Naturalistic
30.2
117
41 1
313
100
Total
100

%Total
No
483
24 1
724

I
1

%

14.3

1 8.1

7.3
8.0
37.3
19.4
0.8
4.8
100

%
66.7
33.3
100

The methodology most frequently used by researchers, at both the AIS and universities,
was "experimental" (40.4%), followed by "descriptive" (25.0%) and "correlational"
(21.1%). University research studies used more "experimental" research designs than
the AIS (47.5% and 35.4% respectively) and the AIS research projects used more
"descriptive" research designs than the universities (30.3% and 18.2% respectively).
This information is displayed in Table 44.

Research projects from both the universities and the AIS used "physiological" methods
as a primary data gathering methods (30.1%) and "biomedical" and "physiological" as
secondary data gathering methods (26.7% and 25.7% respectively). Results are shown
in Table 45 and Table 46.

I Total

1 410

1

100

1

313

1

100

1 723

1

100

Table 46: Secondary data gathering techniques used in sports science research
Universities
Total
AIS
technique
%
%
No
No
No
%
25
16
Anthropometry
9.9
7.0
41
8.5
23.8
26.7
54
74
Biomedical
29.2
128
Developmental
10
10
10
10
1 28
1 5.8
1 13
1 5.1
1 15
1 6.6
Interview

I Data gathering

10

10

In the category of "type of participants" used in the research, elite athletes or sub-elite
athletes are used for nearly half (46.6%) of research projects examined, with
recreational athletes being used for most of the remainder (39.5%). At the AIS, nearly
two-thirds of research projects use elite athletes or sub-elite athletes (63.1%), whereas at
universities two-thirds of research projects use recreational athletes (66.2%). This
information is displayed in Table 47.

Research projects were classified according to the sport that the research project was
designed for. Results show that the majority (61.2%) of research projects have a sports
specific focus for either individual sports (44.3%) or team sports (16.9%) and the AIS
accounts for 68.2% of the research targeted to a specific sport. Over one-third (38.8%)
of the research projects have a non-sports specific focus, meaning that the research is of
a general nature, which could have application across a range of sports as distinct from
being applicable to sports performance in a particular sport such as rowing.

Four sports, all individual sports as distinct from team sports, account for nearly half
(47.1 %) of research projects targeted to a sport. These sports are cycling, rowing, athletics
and swimming, in that order. The remaining projects are targeted to a range of individual
sports (25.2%) and team sports (27.7%). This information is shown in Table 48 and
Table 49.
Table 48: Target of research projects
AIS
Targeted sports
303
68.2%
Non-targeted sports
108
38.4%
41 1
Total
56.7%

University
141
3 1.8%
173
61.6%
3 14
43.3%

Total
444
100%
28 1
100%
725
100%

The four major sports of cycling, rowing, athletics and swimming accounted for 47.1 %
of all targeted sports research, and collectively accounted for 39.6% of research
involving the use of elite athletes as research participants and 50.6% of targeted sports
research involving elite athletes. This information is shown in Table 50.

Non-sport specific research accounted for 61.9% of research involving recreational
athletes as participants and 21.6% of research involving elite athletes. Research
involving elite athletes in non-sports specific research studies involved participants
from a variety of sports, as distinct from targeting a specific sport.

Research projects were identified by year of completion. During the eighties, as the
field of sports research was emerging, and with the establishment of the institutes of
sports and post-graduate research programs in universities, the numbers of research
projects in each year gradually increased. A noticeable increase in the year 2000

coincides with the Olympic Games being held in Sydney, Australia. This information is
shown in Table 5 1.

Information was sought regarding the number of participants in a research study.
Analysis of data for this category showed no discernable pattern, as numbers ranged
from none to two thousand.

Level Three Coaching Accreditation Material
Material from Level Three coaching courses accredited by the Australian Sports
Commission's Coaching and Officiating Unit (formerly the Australian Coaching
Council) was analysed using the WSSS, using the categories appropriate to this
material. The National Coaching Accreditation Scheme requires coaches to update their
coaching accreditation every four years by performing several "updating" tasks. These
tasks may include: attending conferences, seminars, workshops and clinics; conducting
lectures; writing coaching articles; and/or undertaking additional studies. These
updating tasks were not included in the analysis of Level Three coaching accreditation
material.

The contents of a total of 13 Level Three courses were analysed. Results show that the
greater number of hours in the area of sports science for Level Three Courses is devoted

to physiology followed by biomechanics and psychology. Courses for team sports
devote more time to physiology whereas courses for individual sports devote more time
to biomechanics and to psychology. A detail of this analysis is presented in Table 52
and Table 53. It should be noted that these results reflect the emphasis identified in the
focus of research from AIS research studies and research undertaken at the universities
as shown in Table 42.
Table 52: Level Three s ~ o r t science
s
content (hours)
Physiology ( Biomechanics
Psychology
Sports
Badminton
15
I
15
15

I

I

I

Nutrition
0

Table 53: Level Three sports science content by sports type (hours)
Std
Sport
N
Discipline
Mean
Deviation
Type
Individual
9.26
6.78
Physiology
9
4
13.50
19.12
Team
7.11
4.91
Biomechanics Individual
9
3.00
1.41
Team
4
7.22
7.55
Individual
Psychology
9
1.75
1.26
Team
4
2.22
1.56
Individual
Nutrition
9
1.26
Team
1.75
4
0.56
1.13
Individual
Medicine
9
Team
4
1.26
1.75

I

I

I

Medicine
0

I
1

Total
45

Summary of Sports Science Research Activities and Level Three Coaching Material

Over two-thirds of the 725 research projects undertaken at Australian universities and
Australian institutes of sport were in the scientific disciplines of physiology, psychology
and biomechanics, and approximately two-thirds of research was conducted in scientific
(laboratory) settings.

The most frequently used research methodology was experimental and the most used
data-gathering techniques were biomedical and psychological. Nearly half of research
projects used elite or sub-elite athletes as participants and nearly half of research
projects used participants from a recreational sports level. The majority of research
projects had a sports specific focus as distinct from a non-sports specific focus and
nearly half of the sports specific research projects were directed to four sports (cycling,
rowing, athletics and swimming). The majority of research projects not targeted to a
specific sport were undertaken at universities.

Of the 13 Level Three courses analysed, the majority of time was found to be devoted to
physiology, with biomechanics and psychology given half as much time. Level Three
courses for team sports were found to devote more time to physiology than to other
disciplines whereas for individual sports more time was given to biomechanics than to
other disciplines.

Summary of the Chapter
This chapter presented the data analysis and results of the survey of elite coaches and the
survey of sports science researchers, and the document analysis of sports science
research projects and university theses at master and doctoral level. Trends emerging

from the data analysis indicate areas of congruence between the activities of sports
science researchers and what elite coaches perceive their needs to be. The next chapter
reports data analysis undertaken for model development.

CHAPTER FIVE
DATA ANALSIS FOR MODEL BUILDING
Introduction
The purpose of this study was to identify relationships between what elite coaches
consider their needs to be and sports science research activity. The focus of the fifth
research question for the study was as follows:

How do the activities of sports science researchers interrelate with what elite
coaches perceive their research needs to be?
This chapter presents data analysis that was undertaken in order to explore further
potential relationships that may exist within the data obtained from the survey of elite
coaches and the survey of the sports science researchers, and data obtained from the
document analysis. Emerging from the data analysis were areas of congruence between
the activities of sports science researchers and what elite coaches perceive their research
needs to be. These areas of congruence seem to suggest a fundamental relationship that
could be central to a proposed model.

Areas of difference also were identified between the responses of elite coaches and the
responses of sports science researchers, and these areas were subjected to further data
analysis in order to find out how a specific sub-group may have contributed to a
particular difference. Data from sports science researchers was analysed according to
responses of researchers at Australian universities or researchers at Australian institutes
of sport. Data from elite coaches was analysed according to responses of elite coaches
of team sports or elite coaches from individual sports. As well, data were analysed
according to the demographic characteristics of elite coaches and sports science
researchers. This chapter is organised according to demographic characteristics of

survey participants and the four areas of focus (coach educationknowledge; qualities
valued in coaches/researchers; information seeking/dissemination; and application of
research) used in the survey of elite coaches and the survey of sports science
researchers.

Demographic Characteristics of Survey Respondents

A total of 222 coaches responded to the Survey of Elite Coaches and a total of 125
researchers responded to the Survey of Sports Science Researchers. Participants were
required to indicate the sport they coached or, in the case of the sports science
researchers, the sports that they worked with. More than half (56.1 %) of elite coaches
who responded to the survey came from two sports namely: athletics and soccer. A
further 22.6% came from four other sports, which were hockey, swimming, equestrian
and gymnastics. Of the 221 coaches responding to the survey, a total of 19 sports were
designated by elite coaches, with individual sports numbering 13 and team sports
numbered six. A total of 99 coaches were associated with team sports and a total of 122
coaches were associated with individual sports. Over 90% of coaches reported having
more than ten years experience as a coach and over half (5 1.7%) the coaches held a
bachelor degree or higher. These results are shown in Table 54, Table 55 and Table 56.

Table 55: Years as a Level Three coach
I 0-loyears I 11-20 years
No
10
74

1

I

21-30 years
84

Table 56: Highest educational qualification of coaches
/ Primary I Secondary I Diploma I Bachelor
School
Degree
school
74
No
1
60
36

31+ years
51

Master
Degree
23

I

I

Total

1 219

Doctoral
Degree
7

1

Total

I

120

Sports science researchers were asked to indicate the sports that they worked with,
listing the three main sports. Of 25 sports listed, 10 are team sports and 15 are
individual sports. Of 117 researchers responding to this item, individual sports have 46
researchers involved and team sports have 72 researchers involved. Responses from
each of the three sports listed by the sports science researchers were added to show the
total number of researchers involved with a sport. A total of 67 researchers were from
institutes of sport and a total of 48 researchers were from universities. This information
is shown in Table 57 and Table 58.
Table 57: Sports science researchers by sports worked with (three sports indicated) N = 265
%
I 11-21 scientists I No % I Less than 10 scientists

I Over 21 Scientists I No I

I

I
Table 58: Snorts science researchers bv location
I University I Institutes of sport I Other I Total
I

I No I % I

Shooting
Skiing
Baseball

4
4
3

1.5
1.5
1.1

Diving
Rugby League
Sauash
Total

1
1
1

0.3
0.3
0.3
28.4

1 75 1

Sports science researchers responding to the survey indicated the scientific discipline
within which they worked. Over two-thirds (70%) of researchers were from the
disciplines of physiology and biomechanics, and with some variation, this proportion
occurs in both university setting and institutes of sport (see Table 59). Nearly two-thirds
(63.4%) of researchers have ten or less years experience as a sports science researcher
(see Table 60) and 75 of 120 responding researchers (62.5%) indicated that they held
current (N = 47) or previous (N = 28) coach accreditation.
Table 59: Sports science researchers by discipline
Discipline
University
Institute of Sport
No
%
%
No
Physiology
17
35.4
33
57.9
Biomechanics
14
29.2
9
15.8
1 5 1 10.4 / 4 1 7.0
Psychology
1 3 1 6.3 1
4
Medicine
1 7.0
4
2.1
7.0
Physical Therapies
1
Nutrition
3
5.3
2.1
1
Other
10
14.5
7
17.5
Total
1 48 1 100 1 67 1 100

,

Table 60: Years as a sports science researcher
I 0-5vears I 6-10 vears I 11-20 vears

1
1

1
I

Total
No
%
50
50.0
20.0
23
9 1 7.8
7 1 6.0
5
4.3
4
3.4
17
14.7
115 1 100

20+ vears

'

I Total I

Elite coaches and sports science researchers were asked to indicate whether they had
attended a conference in the last 12 months, and whether a sports science researcher1
coach was present at the conference. Approximately 60% of elite coaches and sports
science researchers reported attending a conference, and of those people around 60%
reported that a sports science researcherlelite coach was present at the conference (60.3%
and 64.2% respectively). The majority of coaches and researchers were male
(85.1% and 76.6% respectively). This information is shown in Table 61, Table 62 and
Table 63.

Table 61: Have you attended a conference (in the last 12 months) ?
I Yes I No I Total
Coaches attend conferences
1 No 1 130 1 90 1 220
%
59.1
40.9
100
42
124
No
79
Researchers attend conferences
34.7
100
%
65.3

Table 62: Was a coach/sports science researcher present at conference?
Yes
No
Not sure
Total
Sports scientist present (coaches)
No
42
131
79
10
100
60.3
%
32.1
7.6
106
68
25
13
No
Coach present (researcher)
64.1
12.3
100
%
23.6
Table 63: Gender - coaches /researchers
I
Male
No
I%
I
188
85.1
Coaches
Researchers
95
76.6

Female
No
33
29

I

I Total

%

14.9
23.4

I No

22 1
124

I

%

100
100

Data Analysis
The responses of sports science researchers who are based at universities and sports
science researchers who were based at institutes of sport were compared. In general, the
null hypothesis was posed, ie.
"There are no statistically signijicant differences between the responses of researchers based
at universities and researchers based at institutes of sport to the Survey of Sport Science
Researchers, at the 0.05 level of signijicance".
"There are no statistically significant differences between the responses of elite coaches of
team sports and elite coaches of individual sports to the Survey of Elite Coaches, at the 0.05
level of signijicance"

Tables shown in the following sections of the chapter indicate the circumstances in
which these null hypotheses were rejected. The statistical tests used were Independent
Samples t-test, One-Way Analysis of Variance, Chi-Square, k-Independent Samples and
Mann-Whitney U. These tests were chosen to analyse data on the basis of the
appropriate level of measurement, the type of hypothesis indicated, the number of
populations to be tested and the sampling procedures undertaken.

Qualities Valued in a Sports Science Researcher
Good Rapport with Coaches/Athletes

In Table 64, university researchers registered a mean response of 3.83 whereas
researchers at institutes of sport registered a mean response of 4.49, when rating "good
rapport with the coaches/athletes" as a quality of a researcher that would be valued by
their peers. There is a statistically significant difference between these mean responses
at the 0.05 level of confidence. Researchers at institutes of sport place greater emphasis
on sports science researchers having good rapport with coaches/athletes than
researchers at universities.
Table 64: Good rapport with coaches/athletes
Good rapport with the
Organisation

N

Mean

SD

47
67

3.83
4.49

1.049
0.704

t

df

coaches/athletes
Universities
Institutes of sDort

-3.775 74

Sig
(2 tail) *
O.OOO*

Knowledge of the Sport(s) with which They Work

In Table 65, university researchers registered a mean response of 4.09 whereas institutes
of sport researchers registered a mean response of 4.54 when rating "knowledge of the
sport(s) with which they work" as a quality of a researcher that would be valued by their
peers. There is a statistically significant difference between these mean responses at the
0.05 level of confidence. Researchers at institutes of sport place greater emphasis on

sports science researchers having knowledge of the sports with which they work, than
researchers at universities.
Table 65: Knowledge of the sport(s) with which they work
Knowledge of the sport(s) with
Organisation
N Mean

SD

t

df

which they work
Universities
Institutes of sport

47
67

4.09
4.54

0.905
0.607

-3.283 74

Sig
(2 tail)*
0.002 *

In Table 66, elite coaches of individual sports registered a mean response of 2.78
whereas the mean response of elite coaches of team sports was 3.14 when responding to
the statement "sports science researchers do not need to have coaching experience."
There is a statistically significant difference between these mean responses at the 0.05
level of confidence. Coaches of team sports place greater emphasis on sports science
researchers having coaching experience than coaches of individual sports.
Table 66: Sports science researchers do not need to have coaching experience
Sports science researchers do
Sport type
N Mean SD
t
df
not need to have coaching
experience
1.114 -2.374 216
Individual
119 2.78
1.116
Team
3.14
99

Sig
(2 tail)*
0.018*

Practicality of Research Conducted
Sport science researchers were asked to rate the qualities in a researcher that would be
valued by their peers. In Table 67, university researchers registered a mean response of
4.35 whereas the mean response of researchers based at institutes of spoa was 4.85
when rating "practicality of research conducted" as a quality of a researcher that would
be valued by their peers. Both these response means were at the high end of the rating
scale but there is a statistically significant difference between these response means at
the 0.05 level of confidence. Researchers at institutes of sport place greater emphasis on
the practicality of the research conducted by sports science researchers, than researchers

Table 67: Practicality of research conducted
Practicality of research
Organization
conducted
Universities
Institutes of sport

N

Mean

SD

48
67

4.35
4.85

0.812
0.435

t

df

-3.859 66

Sig
(2 tail)*
0.000 *

Experience Working with Coaches/Athletes

'

In Table 68, university researchers registered a mean response of 3.79 whereas the mean
response of institutes of sport researchers was 4.46 when rating "experience working
with coaches/athletes" as a quality of a researcher that would be valued by their peers.
There is a statistically significant difference between these mean responses at the 0.05
level of confidence.
Table 68: Experience working with coacheslathletes
Experience working with
N
Organisation
coaches/athletes
Universities
47
Institutes of mart
67

Mean

SD

3.79
4.46

1.041
0.682

t

df

-4.187 73

Sig
(2 tail)*
0.000 *

Information Dissemination Strategies: Keeping up to Date
Sport science researchers and elite coaches were asked what methods they used to keep
up with the latest developments in the sport primarily worked with.

Attend Workshops

In Table 69,66.2% of those responding "yes" to "attend workshops" were researchers at
institutes of sport compared with 38.8% of university researchers who responded "yes"
to "attend workshops", as a means of keeping up to date with the latest developments in
the sport they worked with. Nearly three-quarters (73.1%) of all institutes of sport
researchers responded "yes" to "attend workshops" whereas 52.1% of all university
researchers responded "yes" to "attend workshops".

Table69: Attend workshops
Organisation
Attend workshops University
Institutes of sport
18
23
No
43.9%
56.1%
26.9%
47.9%
49
Yes
25
66.2%
33.8%
1 52.1%
1 73.1%
Total
1 48
1 67

Total

1
1

41
100%
35.7%
74
100%
64.3%
115

There is a statistically significant difference between the responses of university
researchers and institutes of sport researchers to the use of the method "attend
workshops" as a means of keeping up with the latest developments in the sport they
primarily deal with, at the 0.05 level of confidence (see Table 70). Researchers at
institutes of sport place greater emphasis on "attend workshops" as a means of keeping
up to date with the latest developments in their sport, than researchers at universities.,
Table 70: Chi-Square Test: Attend workshops
I Value I df I Asymp. Sig
(2 sided)*
Attend workshops 5.402 1
0.020 *

I

Read Sport Specific Magazines

In Table 71,68.7% of those researchers responding "yes" to "read sport specific
magazines" were based at institutes of sport compared to 3 1.3% based at universities
who responded "yes" to "read sport specific magazines", as a means of keeping up to
date with the latest developments in the sport they worked with. More than two-thirds
(68.7%) of all institutes of sport researchers responded "yes" to "read sport specific
magazines" whereas 43.8% of all university researchers responded "yes" to "read sport
specific magazines".

Table 71: Read sport specific magazines
Read sport specific magazines university

Organisation
Institutes of sport

Total

No
56.3%
56.3%
21
31.3%
43.7%
48
41.7%
100%

Yes

Total

43.8%
31.3%
46
68.7%
68.7%
67
58.3%
100%

41.7%
67
100%
58.3%
115
100%
100%

There is a statistically significant difference between the responses of university
researchers and institutes of sport researchers to the use of the method "read sport
specific magazines" as a means of keeping up with the latest developments in the sport
they primarily deal with, at the 0.05 level of confidence (see Table 72). Researchers at
institutes of sport place greater emphasis on "read sports magazines" as a means of
keeping up to date with the latest developments in the sport they work with, than
researchers at universities.
Table 72: Chi-Square Test: Read sport specific magazines
Value I df 1 Asymp. Sig
1 (2 sided)*
Read s ~ o rs~ecific
t
magazines 1 7.134 1 1 1 0.008 *

I

I

Networking

In Table 73, 14.3% of those responding "no" to "networking" were institutes of sport
researchers compared to 85.7.% of university researchers who responded "no" to
"networking", as a means of keeping up to date with the latest developments in the sport
they worked with. Nearly two-thirds (64.4%) of all institutes of sport researchers
responded "yes" to "networking" whereas 35.6% of all university researchers responded
"yes" to "networking".

Table 73: Networking by research organisation
Organisation
Networking
Institutes of sport
University
2
12
No
14.3%
85.7 %
3.0%
25.0%
Yes
65
36
64.4%
35.6%
75.0%
97.0%
Total
1 48
1 67

1

1

I Total I

1
1

14
100%
12.2%
101
100%
87.8%
115

There is a statistically significant difference between the responses of university
researchers and institutes of sport researchers to the use of the method "networking" as
a means of keeping up with the latest developments in the sport they primarily deal
with, at the 0.05 level of confidence (see Table 74). Researchers at institutes of sport
place greater emphasis on "networking" as a means of keeping up to date with the latest
developments in the sport they work with, than researchers at universities.

University and institutes of sport researchers were asked to indicate in priority order the
method by which they keep up to date with latest developments in their sport. The mean
rank of the responses of university researchers to "networlung" (M = 64.84) was
compared with the mean of the response of researchers from institutes of sport (M =
50.90). This is shown in Table 75.
Table 75: Priority order for keeping up to date wit11 latest developments
( Organization
I N I Mean Sum of
I Rank Ranks
1 45 1 64.84 1 2918 1
Networking I Universities
Institutes of spon
67
50.90
3410
Total 112

I 1tem

1

1

1

1

1

1

There is a statistically significant difference between the mean rank responses of
university researchers and institutes of sport researchers to the priority order of
"networking" in order to keep up to date with the latest developments in their sport, at
the 0.05 level of confidence (see Table 76). Researchers at institutes of sport place
greater emphasis on "networking" as a priority means of keeping up to date, than do
researchers at universities.
Table 76: Mann-Whitney U test: Networking

I

Networking

MannWhitney U
1132.000

I

I

Asymp. Sig.
(2-tailed)*
.003*

Attend Conferences

In Table 77, 59.5% of those responding "yes" to "attend conferences" were elite
coaches of individual sports compared to 40.5% of elite coaches of team sports who
responded "yes" to "attend conferences". More than half (56.5%) of all elite coaches of
team sports responded "no" to "attend conferences" whereas 43.5% of all elite coaches
of individual sports responded "no" to "attend Conferences".

Table 77: Attend conferences
Sport type
Attend conferences ~ ~ d i ~ i d Team
~ ~ l
No
27
35
43.5%
56.5%
35.4%
22.3%
Yes
94
64
59.5%
40.5%
77.7%
64.6%
Total
1 121
1 99

1

1

Total

1
1

62
100%
28.2%
158
100%
71.8%
220

There is a statistically significant difference between the responses of elite coaches of
individual sports and elite coaches of team sports to the use of the method "attend

conferences" as a means of keeping up with the latest developments in their sport at the
0.05 level of confidence (see Table 78). Elite coaches of team sports place greater
emphasis on "attend conferences" as a means of keeping up to date with the latest
developments in their sport, than coaches of individual sports.
Table 78: Chi-Square Test: Attend conferences
I Value I df I Asymp. Sig
(2 sided)*
Attend conferences
4.574 1 1 1 0.032 *

1

1

1

Read Scientific Journals
In Table 79, 63.7% of those responding "yes" to "read scientific journals" were elite
coaches of individual sports compared to 36.3% of elite coaches of team sports who
responded "yes" to "read scientific journals", as a means of keeping up to date with the
latest developments in the sport they worked with. More than half (52.5%) of all elite
coaches of team sports responded "no" to "read scientific journals" whereas 47.5% of
all elite coaches of individual sports responded "no" to "read scientific journals".

I

Table 79: Read scientific journals
Sport type
( Total
Read scientific journal! ~ ~ d i ~ T~~~
i d ~ ~ l
56
118
No
62
47.5%
100%
52.5%
46.3%
53.6%
62.6%
Yes

65

37

102

Total

63.7%
53.7%
121
55%
100%

36.3%
37.4%
99
45 %
100%

100%
46.4%
220
100%
100%

1

There is a statistically significant difference between the responses of elite coaches of
individual sports and elite coaches of team sports to the use of the method "read
scientific journals" as a means of keeping up with the latest developments in their sport

at the 0.05 level of confidence (see Table 80). Elite coaches of individual sports place
greater emphasis on "read scientific journals" as a means of keeping up to date with the
latest developments in their sport, than coaches of team sports.
Table 80: Chi-Square Test: Read scientific journals
Value df
Asymp.Sig
(2 sided)*

a
Application of Sports Science Research
Performance-Based Research

In response to the statement, "in general, performance based research is only of value if
elite athletes are used in the study" researchers at universities registered a mean
response of 2.67 whereas the mean response of researchers at institutes of sport was
3.16. There is a statistically significant difference between these mean responses at the

0.05 level of confidence. Results are shown in Table 81. Researchers at institutes of
sport place greater emphasis on the use of elite athletes in a study, than researchers at
universities.
Table 81: Performance-based research and elite athletes
In general, performance-based
Organization
N Mean
research is only of value if elite
athletes are used in the study.
Universities
46 2.67
Institutes of svort
67 3.16

SD
1.175
1.262

t
-2.086

df
111

Sig
(2 tail) *
0.039*

Research Areas of Benefit

Elite coaches were asked which areas of research would be of most benefit to them as a
coach. In Table 82, elite coaches of individual sports registered a mean response of 3.26
whereas the mean response of elite coaches of team sports was 4.27 when rating
"enhanced aerobic stamina of my athletes" as an area of research that would benefit
them as a coach. There is a statistically significant difference between these mean

responses at the 0.05 level of confidence. Elite coaches of team sports place greater
emphasis on enhanced aerobic stamina of athletes than do elite coaches of individual
sports.
Table 82:Enhanced aerobic stamina of my athletes
Enhanced aerobic stamina of
Sport type
my athletes
Individual
Team

N

Mean

SD

113
97

3.26
4.27

1.400
1.872

t

df

-6.372 191

Sig
(2 tail)*
O.OOO*

In Table 83, elite coaches of individual sports registered a mean response of 3.91
whereas the mean response of elite coaches of team sports was 4.33 when rating
"development of recovery techniques for my athletes" as an area of research that would
benefit them as a coach. There is a statistically significant difference between these
mean responses at the 0.05 level of confidence. Elite coaches of team sports place
greater emphasis on "development of recovery techniques for my athletes" than elite
coaches of individual sports.
Table 83: Development of recovery techniques for my athletes
Development of recovery
N Mean
Sport type
techniques for my athletes
Individual
116 3.91
Team
4.33
98

SD

1.206
0.757

t

df

-3.045 197

Sig
(2 tail)*
0.003*

In Table 84, elite coaches of individual sports reiistered a mean response of 4.29
whereas the mean response of elite coaches of team sports was 4.58 when rating
"mental preparation of my athletes" as an area of research that would benefit them as a
coach. There is a statistically significant difference between these mean responses at the
0.05 level of confidence. Elite coaches of team sports place greater emphasis on "mental
preparation of my athletes" than elite coaches of individual sports.

Table 84: Mental preparation of my athletes
Sport type
athletes
Individual
Team

I Mental preparation of my

I

N
117
97

1

Mean

1

SD

It

1 df I Sig
1 (2 tail)*
-2.5691 199 / 0.011 *

0.992
0.626

4.29
4.58

In Table 85, elite coaches of individual sports registered a mean response of 4.38
whereas the mean response of elite coaches of team sports was 4.03 when rating
"peaking my athletes for competition" as an area of research that would benefit them as
a coach. There is a statistically significant difference between these mean responses at
the 0.05 level of confidence. Elite coaches of individual sports place greater emphasis
on "peaking my athletes for competition" than elite coaches of team sports.

Table 85: Peaking my athletes for competition
Peaking my athletes for
Sport type
competition
Individual
Team

N

Mean

SD

115
98

4.38
4.03

0.904
1.097

t

df

Sig
(2 tail)*
0.010 *

2.591 211

In Table 86, elite coaches of individual sports registered a mean response of 4.03
whereas the mean response of elite coaches of team sports was 4.34 when rating
"reducing injurylillness within my athletes" as an area of research that would benefit
them as a coach. There is a statistically significant difference between these mean
responses at the 0.05 level of confidence. Elite coaches of team sports place greater
emphasis on "reducing injurylillness within my athletes" than elite coaches of individual
sports.
Table 86: Reducing injurylillness within my athletes
Sport type
N Mean
my athletes
Individual
1 114 1 4.03

I Reducing injurylillness within I

I

I

Team

1

98

1 .4.34

SD

1

It

1.132

1

0.861

1

I df I Sig
( (2 tail)*

-2.2631 207

1

0.025 *

In Table 87, elite coaches of individual sports registered a mean response of 3.70
whereas the mean response of elite coaches of team sports was 4.21 when rating "speed

up recovery from injury" as an area of research that would benefit them as a coach.
There is a statistically significant difference between these mean responses at the 0.05
level of confidence. Elite coaches of team sports place greater emphasis on "speed up
recovery from injury" than elite coaches of individual sports.

9
Speed up recovery from injury

Sport type
Individual
Team

N

Mean

SD

114
98

3.70
4.21

1.262
0.977

t

df

-3.330 208

Sig
(2 tail)*
0.001 *

Summary of the Chapter
Sports science researchers at universities indicated that they valued qualities in a
researcher higher than researchers based at institutes of sport, namely; "presenting at
conferences", "number of publications produced", "professional qualifications1
affiliations" and "quality of journals published in". On the other hand, researchers based
at institutes of sport valued qualities in a researcher higher than researchers from
universities, namely; "practicality of research conducted", "good rapport with coaches1
athletes" and "experience working with coaches".

Researchers at institutes of sport indicated that they were more inclined than researchers
at universities to use methods such as "attend workshops", "read sport specific
magazines" and "networking" when keeping up with the latest developments in the
sport they primarily worked with. Researchers based at institutes of sport gave higher
'priority' than researchers based at universities to "networking" as a mean of keeping up
with the sport they primarily worked with.

In response to "areas of research that would be of most benefit to coaches", elite
coaches of team sports placed greater emphasis than elite coaches of individual sports

on "mental preparation of my athletes", "reducing injurylillness within my athletes",
"development of recovery techniques", "enhanced aerobic stamina of my athletes" and
"speed up recovery from injury". Conversely, elite coaches of individual sports placed
greater emphasis than elite coaches of team sports on "peaking my athletes for
competition".

As a result of data analysis undertaken for model development four major areas have
emerged. These four components form the central trunk of a vertical model that
describes the relationship between both sports science research and elite coaching
practice. The four major components are as follows: Coach Knowledge; Information
SeekinglDissemination; Qualities Valued in Elite CoachesIResearchers; and Application
of Research. Particular perspectives of sports science researchers and elite coaches were
related but not congruent. These areas of difference were found in the major
components of Information SeekinglDissemination and Application of Research. The
model will be presented in the next chapter.

Over two-thirds of researchers in the study worked in the area of physiology and
biomechanics. Nearly two-thirds of both elite coaches and sports science researchers
reported attending a conference in the last 12 months, and that there was a sports
scientistlelite coach attending the conference.

Researchers at institutes of sport more frequently make use of elite athletes as subjects
in a study, than researchers based at universities.

CHAPTER SIX
PRESENTATION OF A CONCEPTUAL MODEL

Introduction

This chapter presents a conceptual model of the relationship between sports science
research practice and elite coaches' perceived needs that were developed &omthe
data gathered for the study and confirmed in Phase Three. The research question for
Phase Three was as follows:
How do the activities of sports science researchers interrelate with what elite coaches
perceive their research needs to be?

This chapter describes the components that constitute the model, with reference to the
data &om which the components were derived.

An Elite Sports Science Research Model

The development of a model is a process by which research is conducted and the
researcher attempts to infer systematic patterns among the data. These patterns may
be considered as "theoretical statements, each one describing the relationship between
two or more concepts with the same pattern in the empirical data that are found in
specific concrete situations" (Reynolds, 1976: 109).

The "Elite Sports Science Research Model" consists of four major components
namely: Coach Knowledge; Information SeekingIDissemination; Qualities Valued in
Elite Coaches and Sports Science Researchers; and, Application of Research. Within
these four components, a congruent relationship between the perspectives of sports
science researchers and elite coaches comprise the major pattern in the model. Minor

patterns in the model concern the perceived preferences of elite coaches and the
perceived preferences of sports science researchers, as well as specific perspectives of
elite coaches of team sports and elite coaches of individual sports, and specific
perspectives of sports science researchers at universities and sports science
researchers at institutes of sport. Figure 3 presents in detail the complete kamework
of the patterns in the model. The model is presented in four stages with each stage
representing the four major components as per Figure 3a, Figure 3b, Figure 3c and
Figure 3d.

.

Figure 3: Elite Sports Science Research Model
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Coach Knowledge
The first component of the major pattern of the model is labelled "Coach Knowledge"
(Figure 3a). A hndamental requirement for an elite coach to understand and implement
sports science into practice is having knowledge of, and education in, sports science.

Congruent Perspectives - Elite Coaches and Sports Science Researchers
Items in the survey administered to elite coaches and in the survey administered to sports
science researchers sought to determine how coaches viewed sports science research and
how sports science researchers perceived the knowledge that coaches have in the area of
sports science. Two areas of agreement emerged; the first area concerned experience in
coaching and the second area related to sports science knowledge that elite coaches should
have. Both elite coaches and sports science researchers agreed that experience in coaching
was not sufficient for coaching elite athletes, and that elite coaches needed knowledge of
sports science as well as sufficient background knowledge to be able to read sports science
journals. However, both groups also agreed that elite coaches have an appropriate level of
sports science knowledge.

Perceived Preferences - Sports Science Researchers
Researchers perceived that the coaches with whom they worked "use an appropriate level
of sports science in preparing their athletes".

Perceived Preferences - Elite Coaches
An analysis of the Level Three coaching material within the National Coaching
Accreditation Scheme was undertaken to determine the emphasis in terms of time that
Level Three courses allocate to the various sports science disciplines. In elite (Level Three)

coaching courses, the majority of time was devoted to knowledge of physiology and
approximately the same amount of time again was divided between biomechanics and
psycho logy.
Figure 3a Elite Sports Science Research Model - Coach Knowledge
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Information SeekingIDissemination
The second component of the major pattern of the model is labelled "Information
SeekinglDissemination" (Figure 3b). As with any profession, in order to be successful,
there is a need to keep abreast with the latest developments and trends within the
profession. The sports science researcher conducts the research and disseminates the
outcomes through a variety of means. The elite coaches access information, including
research outcomes, £iom a variety of sources in order to keep up with the latest
developments in coaching. The interrelationship between these information
seekingldissernination systems could influence the adoption of new ideas.

Congruent Perspectives - Elite Coaches and Sports Science Researchers

Two areas of agreement emerged with regard to information seekingldissemination
strategies. First, the method of presentation and language used in research findings, and
second, the priority methods of keeping up to date with latest developments. Both elite
coaches and sports science researchers agreed that research findings should be translated
into easily understood language, and priority methods of both groups for keeping up to
date with the latest developments indicated a high ranking for "networking" as a means of
disseminationlaccess of information.

Perceived Preferences - Elite Coaches/Sports Science Researchers

Preferences differed for the method of presentation of research findings; elite coaches
ranked high "coaching conferences" and "sports specific magazines" as preferred means of
presentation of research findings, whereas sports science researchers ranked high "sports
science conferences" and "sports science journals".

Elite coaches ranked high "attend workshops" and "read sport specific magazines" as a
preference for keeping up to date with latest developments, whereas sports science
researchers ranked high as a preference "read scientific journals" and "attend conferences".

Figure 3b Elite Sports Science Research Model - Information Seekingldissemination
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Qualities Valued in Elite Coaches and Sports Science Researchers
The third component of the major pattern of the model is labelled "Qualities Valued in
Elite Coaches and Qualities Valued in Sports Science Researchers" (Figure 3c). An
understanding and appreciation of the qualities valued within professional groups should
enhance the working relationship between and within professional groups. The qualities
valued in an elite coach and the qualities valued in sports science researchers may
influence the perceptions and expectations that coaches and researchers have of each other
as they work together on research projects.

Congruent Perspectives - Elite Coaches and Sports Science Researchers

Items in the survey administered to elite coaches and in the survey administered to sports
science researchers sought to determine what qualities were valued in an elite coach and
what qualities were valued in a sports science researcher. Three areas were identified. First,
the personal qualities valued in elite coaches and sports science researchers, second, the
professional qualities valued in elite coaches and sports science researchers, and t h d , the
experience of elite coaches and sports science researchers.

1
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Sports science conferences.
Sports science journals.

'

I

Perceived Preferences
Resear

The personal quality in elite coaches and sports science researchers of having "good
rapport" was ranked high by both elite coaches and sports science researchers. Both groups
rated high the personal quality in an elite coach of "having good rapport with athletes" and
"having good rapport with support personnel (including scientists)", and both groups rated
high the personal quality in a sports science researcher of having "good rapport with
coaches/athletes".

Elite coaches and sports science researchers rated high the professional qualities in elite
coaches of "keeping up to date with the latest developments in coaching" and "using the
latest methods/technology (where proven)", and both groups rated high the professional
quality in a sports science researcher of "knowledge of the sport(s) with which they work"
and "practicality of research conducted". The third quality valued by elite coaches and
sports science researchers related to experience. Both groups rated high for elite coaches
"success of the athletes under the coach's supervision", and both groups rated high for
sports science researchers "experience working with coaches/athletes".

Perceived Preferences/Specl$c Perspectives - Sports Science Researchers

With regard to qualities valued in a sports science researcher, agreement that "sports
science researchers do not need to have coaching experience" was a perceived preference
of sports science researchers.

For qualities valued in a sports science researcher, sports institute-based researchers placed
higher value than university-based researchers on the items "have good rapport with
coaches/athletes", "have knowledge of sports they work with", "practicality of research
conducted" and "experience working with coaches and athletes".

Figure 3c Elite Sports Research Model - Qualities Valued in Elite Coaches and Qualities Valued in
Sports Science Researchers
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Application of Research
The fourth component of the major pattern of the model is labelled "Application of
Research" (Figure 3d). For sports science research to be of practical value to elite coaches,
the research needs to be able to be applied to the practice of coaching.

Congruent Perspectives - Elite Coaches and Sports Science Researchers
Four areas emerged relating to the application of research as follows: research influence on
coaching practice; research areas of most benefit; research settings and disciplines; and,
determining research questions.

Both elite coaches and sports science researchers agreed that "sports science research
influences what elite coaches do with the athletes they coach", and that "technical aspects
of coaching need to be based on sports science research". The areas of research rated high
by both elite coaches and sports science researchers as being of most benefit to elite

coaches were "improving the techniquelefficiency of athletes", "helping athletes peak for
competition", "reducing the incidence of injurylillness in athletes" and "the development
of strengthlpower in athletes".

Both groups agreed that coaches need more research that is based in "natural" settings (as
opposed to laboratory settings) and both groups agreed, that "together the coach and
researcher should determine the research question".

Perceived Preferences - Elite Coaches/Sports Science Researchers

Elite coaches rated highest "mental preparation of athletes", whereas sports science
researchers rated second highest "development of recovery techniques for athletes". Sports
science researchers agreed that performance-based research needs to have "direct
application to coaching".

Analysis of sports science research performed through Australian institutes of sport and
Australian universities indicated that nearly three-quarters of research was conducted in
three disciplines; physiology (over one-third), psychology and biomechanics. Analysis also
indicated two-thirds of research was conducted in laboratory settings.

SpeczJic Perspectives - Elite Coaches and Sports Science Researchers
For research areas of most benefit "to me as a coach", elite coaches of team sports rated
higher than elite coaches of individual sports "mental preparation of athletes",
"development of recovery techniques", "enhance aerobic stamina", "speed up recovery
fiom injury" and "reducing the incidence of injury and illness". On the other hand, elite

coaches of individual sports rated higher than elite coaches of team sports "helping athletes
peak for competition".

Sports science researchers based at institutes of sport conduct just over half of their
research in the two disciplines of physiology and biomechanics, whereas sports science
researchers based in universities conduct nearly two-thirds of their research in the two
disciplines of physiology and psychology.

-

Figure 3d: Elite Sports Science Research Model Application of Research
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Summary of the Chapter
This chapter has described the fi-amework and detail ofthe model developed on the data
analysis of the study. The model is structured around four key components: namely, Coach
Knowledge, Information Seeking/Dissemination, Qualities Valued in Elite Coaches and
Sports Science Researchers, and Application of Research. These four areas constitute a
major part of the model indicating congruent perspectives between elite coaches and sports
science researchers. The next chapter presents discussion, conclusions and
recommendations.

CHAPTER SEVEN
DISCUSSION, CONCLUSIONS and RECOMMENDATIONS
Introduction
This study sought to develop a model that described the relationship between the
activities of sports science researchers and what elite coaches perceive their research
needs to be. The model developed fiom the study, called the "Elite Sports Research
Model", was described in Chapter Six. The present chapter provides a discussion of the
outcomes of the research thesis and its relationship to previous research, followed by
conclusions and recommendations. The chapter is organised according to the
components of the Elite Sports Research Model: Coach Knowledge; Information
SeekingIDissemination; Qualities Valued in Elite Coaches/Researchers and; Application
of Research.

Perceptions of Elite Coaches and Sports Science Researchers
A major target for coaches of elite athletes is improvement in athletic performance, and
research in the area of sports science is critical to coaching proficiency at the elite level.
How sports science researchers perceive the research needs of elite coaches, and how
elite coaches perceive their research needs, may well affect the impact of research on
coaching practice (Campbell, 1993a; Goldsmith, 2000). The sport science researchers
and the elite coaches in this study were found to have similar viewpoints regarding
coach knowledge, information seekingldissemination strategies, qualities valued in an
elite coach, qualities valued in a sports science researcher, and application of sports
science research. There has been a dearth of studies undertaken with elite coaches and a
lack of studies conducted to profile sports science researchers. The strength of this study

was that it examined the perceptions of elite coaches and sports science researchers
regarding areas of mutual concern, which allowed cross-validation of data.

Coach Knowledge
Both elite coaches and sports science researchers shared congruent perceptions that elite
coaches valued sports science knowledge, a finding that supports previous research
(Haslam, 1990; Sands, 1990). Both groups agreed that elite coaches need spirts science
knowledge and, in particular, enough knowledge to read sports science journals.
Furthermore, both groups in this study perceive elite coaches as having an appropriate
level of sports science knowledge and, notably, sports science researchers report that the
coaches they have worked with use an appropriate level of sports science in preparing
their athletes. Demographic data fiom subjects in this study may support these
perceptions, with more than half the coaches surveyed reporting that they hold a
bachelor degree or higher educational qualification. The finding that elite coaches are
acknowledged by sports science researchers as having an appropriate level of sports
science knowledge could be viewed as a positive outcome of the Australian National
Coaching Accreditation Scheme.

An analysis of the content of Level Three coaching courses under the National

Coaching Accreditation Scheme showed an allocation of time to three major areas:
physiology, followed by biomechanics and psychology. Sports science content in
courses for team sports devotes more time to physiology, whereas sports science content
in courses for individual sports devotes more time to biomechanics and psychology.
This result is interesting considering that the majority of research projects conducted at
institutes of sport are in the area of physiology and targeted toward four individual

sports: namely, cycling, rowing, athletics and swimming. These three research
discipline areas, but in a different order namely: psychology, physiology and
biomechanics, were found, in previous research studies, to be preferred areas by
coaches for increasing coach knowledge (Haslam, 1990; Houseworth, David and
Dobbs, 1990).

Further, elite coaches rated highest "mental preparation of athletes" as an area of benefit
to them; an area which is findamentally embedded in sports psychology. Previous
research found that coaches identified psychology to be an important area of coach
knowledge (Culver, Gilbert and Trudel, 2003; Sullivan and Hodge, 1991; Gould Hodge,
Peterson and Petlichkoff, 1987; Silva, 1984; Blinde and Tierney, 1990). Findings fi-om
this study suggest that sports science research policy may need to review the emphasis
given to the place of sports psychology in the general sports science research profile.

Information Seeking/Dissernination
Congruence was found between elite coaches and sports science researchers in their
reported preference for the presentation of research findings, in that both groups agreed
research findings need to be translated into easily understood language. These results
expand on claims made in the literature (Sands, 1998) and research findings
(Thompson, 1982) regarding the need to disseminate research more directly to coaches.
This indicates that the language used in the dissemination of research is as important as
the method of dissemination. Coaches interviewed in the study were of the opinion that
elite coaches may have the sports science knowledge to be able to read sports science
journals but lack the skill to master complex scientific language, and this could be a
barrier to dissemination of research findings. Sports science researchers, in particular

those based at universities, are expected or required to publish results of research often
as part of a research hnding agreement. The convention for some sports science
journals, such as the Journal ofApplied Physiology, requires research to be reported in
acceptable scientific language and to describe in depth the 'mechanisms' underpinning
the 'effects' resulting fiom the experimentation, thus increasing the complexity of the
language used. Sports science researchers may need to consider multiple forums for the
dissemination of research findings, with different levels of scientific language.

Both elite coaches and sports science researchers indicated a preference for
conferencing with their own professional group for the presentation of research
findings. However, elite coaches did not rate very high "attend sports science
conferences", nor did sports science researchers rate very high "attend coaching
conferences". These findings are interesting in that it could be argued elite coaches may
not be drawn to attending sports science conferences. On the other hand, there is no
reason that sports science researchers, whose research activity is directed toward sports
coaching, could not be expected to be drawn towards presenting their research findings
at coaching conferences, considering that both groups perceive elite coaches as having
adequate sports science knowledge, presumably adequate for presentation of sports
science research.

It may be that at the elite level, sports science researchers present their research findings
directly and informally to the coaches and athletes with whom they are working. Indeed,
results fiom the present study showed a high priority for "networking" as an avenue of
keeping up to date with developments in sport. This information transfer might be part
of the "networking" process and, consequently, researchers are less concerned with, or

less aware of the need for, more formal avenues of dissemination of research results to
coaches.

Both elite coaches and sports science researchers reported that they "network" and they
read their own professional journals: namely, sports specific magazines or sports
science journals in order to keep up to date. Several research studies have examined
information seeking strategies used by coaches (Clarke, 1995; Taylor and Nichols,
1993) but little attention has been given to the preferred method of reporting research
findings. The present research study attempted to address that deficiency, and findings
that indicate congruence between the preferences of elite coaches and sports science
researchers for professional conferences and professional journals within their own
field, should be taken into account. Results fiom interviews revealed that both elite
coaches and sports science researchers were of the view that coaches could not be
expected to keep up to date with all the sports science literature, and that it is the role of
the sports science researcher to inform elite coaches of pertinent developments within
the respective disciplines of sports science. It could be argued that sports science
researchers need to become more active in disseminating results of sports science
research in coaching forums, either through coaching conferences or sports specific
magazines.

Qualities Valued in Elite Coaches/Qualities Valued in Sports Science Researchers
Items administered to elite coaches and to sports science researchers sought to
determine what qualities were valued in an elite coach and what qualities were valued in
a sports science researcher. No research studies have examined qualities valued in
researchers and only a small number of studies have looked at qualities valued in

coaches (Parlington and Orlick, 1987; Salrnela, 1993). Results of the present study have
provided important insights into this area, as the qualities valued in an elite coach and
the qualities valued in a sports science researcher may influence the perceptions and
expectations that coaches and researchers have of each other, as well as the working
relationship between both groups.

Three areas were identified from responses to the surveys: namely, personal qualities,
professional qualities and experience. First, the personal quality "good rapport" was
ranked high by both elite coaches and sports science researchers. Both groups rated high
the personal quality in an elite coach of "having good rapport with athletes" and
"having good rapport with support personnel (including scientists)", and both groups
rated high the personal quality in a sports science researcher of having "good rapport
with coaches/athletes". The high rating placed on "rapport" by both groups in this study,
as a quality valued in elite coaches and also in sports science researchers, suggests an
acknowledgement of the importance of sympathetic relationships and accord between
the two hnctioning groups, and a valuing of interpersonal skill, above the necessity of
scientific knowledge.

Second, elite coaches and sports science researchers rated high the professional qualities
in elite coaches of "keeping up to date with the latest developments in coaching" and
"using the latest methods/technology (where proven)", and both groups rated high the
professional quality in a sports science researcher of "knowledge of the sport(s) with
which they work" and "practicality of research conducted". It could be argued that there
is a relationship between the professional qualities valued in elite coaches and the

professional qualities valued in sports science researchers that emphasises the
importance of seamless connections between research and practice.

The third quality valued by elite coaches and sports science researchers related to
experience. Both groups rated high for elite coaches "success of the athletes under the
coach's supervision", and both groups rated high for sports science researchers
"experience working with coaches/athletes". This result was reinforced by the finding
that, whilst not essential, elite coaches agreed that sports science researchers would be
better able to communicate with coaches if they (the researchers) had coaching
experience. The finding that sports science researchers agree they would be better able
to communicate with coaches if they had coaching experience could have been
influenced by the fact that nearly two-thirds of researchers in this study reported holding
current or previous coaching accreditation.

It might have been expected fiom the survey data that the success of the athletes under
the coaches' supervision would have been the quality rated highest, as this is often the
criterion used to judge the effectiveness of a coach of elite athletes. Both groups rated
high "the success of athletes" and for sports science researchers "experience working
with coaches/athletes", but not as high as the rating given to the quality of "having good
rapport". This finding is noteworthy in that each group has a different role in the elite
sports field, yet both groups rate high, qualities of "rapport" and, in the case of coaches,
higher than the success of the athletes under their supervision. Responses fiom
interviews suggested that without rapport elite coaches would find it difficult to develop
the respect and confidence of their athletes, as well as the degree of commitment
necessary to train at the elite level. Sports science researchers, on the other hand,

indicated that coaches who demonstrate good rapport would most likely have good
rapport with support personnel, such as sports science researchers, and this would be
beneficial in a coachlresearcher working relationship. Sports Science researchers also
suggested that coaches who rated high "keeping up to date with the latest developments
in their sport" might be more receptive to trying new ideas through research.

Application of Research
The elite coaches and sports science researchers in this study were found to have similar
viewpoints regarding areas of focus for research, the selection of research topics, and
the influence that sports science research has for elite coaching practice.

Research Influence on Coaching Practice
Contrary to claims made about the way coaches perceive the use of sports science, as
well as the way that sports science researchers perceive the attitudes that coaches have
towards sports science (Campbell, 1993b; Goldsmith, 2000), results fi-om the present
study indicate that elite coaches value the contribution of sports science. Both elite
coaches and sports science researchers agreed that sports science research influences
what elite coaches do with their athletes, and both groups agreed that technical aspects
of coaching need to be based on sports science/sports medicine research. Elite coaches
considered that sports science research both affected and had relevance for their
coaching practice, and sports science researchers considered that performance-based
research needs to have practical application to coaching practice.

Determining Research Questions
Both sports science researchers and elite coaches agreed that the way sports science
research questions are determined, as well as how they should be determined, is by "the
coach and the researcher together". This finding is important in the context of elite
coaching in Australia because it shows a level of consultation and cooperation in that
coaches and researchers work together in determining research questions, and both
groups consider that this is how it ought to be done. Research has been undertaken to
identi@ future research needs in sports science - for example, studies in the early 1990s
undertaken by the British Association of Sports Sciences and the Australian Sports
Commission. Despite claims made previously, that there is a disparity between what
researchers do and what elite coaches want them to do (Campbell 1993b), the process of
determining research questions has not been a focus of previous research. This result
should have significance for research policy, particularly at the elite coaching level, by
reinforcing an existing consultative convention for determining a research focus.

It is interesting to note that both coaches and researchers rated low national sporting
organisation (NSO) involvement in the determination of research topics/questions. This
result differs fi-om findings by Thompson (1982) who reported that sports associations
should have the opportunity to contribute when decisions regarding research funding are
being made. National sporting organisations, including coaching directors, are involved
in the overall development of a sport rather than specific areas pertinent to elite sports
performance. On this basis, it is more likely that the elite coaches and less likely that the
NSOs would have the expertise to determine appropriate research topics at the elite
level.

Research Areas of Most BeneJit

When coaches and researchers were asked to rate their preference for research areas that
would be of benefit to coaches, coaches rated highest "mental preparation of athletes",
and researchers rated highest "development of recovery techniques". Coaches
interviewed were of the view that b'techniquelefficiency7',"aerobic fitness" and
"strength and power development" were areas in which coaches had sufficient
knowledge and confidence, whereas "mental preparation of athletes" was an area in
which coaches had limited knowledge and were in need of assistance. This finding
reflects previous research that highlighted sports psychology as an area of need for
coaches (Sullivan and Hodge, 199 1), and the mental preparation of athletes fall within
the domain of sports psychology. On the other hand, sports science researchers
interviewed suggested that the area of "recovery technique" was one that had been little
researched even though recovery techniques are likely to be addressed by various sports
science disciplines, and it was an area of topical interest. They were of the view that this
may have accounted for the high rating given to recovery methods by sports scientists.

Both coaches and researchers rated high "improving techniquelefficiency of athletes",
"helping athletes peak for competition", "reducing incidence of injurylillness" and
"development of strength and power in athletes". These results are consistent with other
findings fiom the study that elite coaches perceive biomechanics, physiology and
psychology as the scientific disciplines of most benefit to them, because improving
technique and efficiency is the domain of biomechanics and peaking for competition, to
a large extent, involves the physiological manipulation of training volume and intensity.
It could be argued that improved technique and strength development, areas addressed
in biomechanics and physiology respectively, are related to reducing the incidence of

injury. Other research has shown preferences fiom coaches for the areas of
biomechanics, physiology (Blimkie and Botterill, 1979; Haslam, 1990) and, in
particular, psychology (Taylor and Nichols, 1993; Australian Coaching Council, 1998;
Dickson, 2001).

Differences were found between coaches of team sports who rated high "mental
preparation of athletes", "reducing the incidence of injurylillness" and coaches of
individual sports who rated high "helping athletes peak for competition". The high
rating given to reducing injury and illness by the coaches of team sports may reflect a
greater fkequency of injury associated with physical contact more likely to be part of
team sport competition.

Research Settings and Disciplines

Elite coaches considered that scientific disciplines of most benefit to them were
biomechanics, physiology and psychology, and three-quarters of research projects
conducted in Australian universities and institutes of sport were in the areas of
physiology, psychology and biomechanics. However, sports science researchers based
in institutes of sports conduct just over half of all their research in the two disciplines of
physiology and biomechanics, whereas university-based sports science researchers
conduct nearly two-thirds of their research in the two disciplines of physiology and
psychology. Findings fiom this study showed that coaching course content favoured
physiology over biomechanics and psychology, yet coaches indicated a need for more
assistance fkom the area of sports psychology.

A bias towards physiology-based research may be attributed to two factors, first, the

fundamental requirement of most sports for athletes to develop appropriate aerobic and
anaerobic fitness; and second, a greater number of researchers working in the discipline
of physio logy than in other disciplines such as sports psycho logy, sports medicine and
sports physiotherapy. Previous research indicates a need for more research in sports
psychology (Gould, Hodge, Peterson and Petlichkoff, 1987; Sullivan and Hodge, 199 1)
and for psychology to be more effectively used in a coaching context (Silva, 1984).
Both coaches and researchers agreed that coaches need more research that is based in
"natural" settings, but two-thirds of research at universities and institutes of sports is
conducted in laboratory settings, and "experimental" design research accounted for
nearly half of research conducted by researchers at both institutes of sport and
universities. Further, the major research methodology used by researchers was
"experimental" and the major data gathering techniques were "physiological" and
"survey/questionnaire". These results differ fiom previous research in the area of
coaching science where it was found that most research was descriptive in nature and
the dominant data gathering techniques were quantitative (Gilbert and Trudel, 2004).

Scientific research design involves controlling variables. This is usually achieved by
conducting research in a controlled environment such as a laboratory. It should be noted
that survey/questionnaire and interview techniques are often categorised as techniques
appropriate for studies undertaken in "naturalistic" settings (Burns, 2000: 464). In the
present study, it was found that most of the research in psychology used interview or
survey techniques, which was consistent with results in the area of sports psychology
(Culver, Gilbert and Trudel, 2003). If studies in sports psychology are excluded fiom
the analysis then less than one-quarter of studies could be classified as being conducted

in a "naturalistic" setting. This finding is interesting in the context of a decision by the
AIS to participate in a Cooperative Research Centre (CRC) for Microtechnology. The

purpose of the CRC for Microtechnology is to develop micro-sensors, which would
mean that the AIS has the technology to be able to collect data in a training and
competition environment. The portability of testing equipment expands the opportunity
to conduct research in natural settings.

Results of the document analysis revealed that a majority of sports science research is
not targeted to any specific sport, and that institutes of sport account for a greater
number of sports-targeted research studies than research conducted at universities.
Further, it is noteworthy that nearly half of sport specific research overall is targeted to
four sports: namely, cycling, rowing, athletics and swimming. It could be that these four
sports most readily lend themselves to testing with equipment (ergometers) ubiquitous
to most sports science laboratories, such as treadmills, cycling ergometers, rowing
ergometers and, to a lesser extent, swimming ergometers.

The emphasis found on individual sports for the sports-targeted research differs fi-om
previous research in the area of coaching science where the majority of research was
,
The emphasis given to four
undertaken with team sports (Gilbert and ~ r u d e l2004).
individual sports revealed in this thesis may be of interest for the development of
research policy in the area of sports science. Researchers at institutes of sport usually
work with one or more specific sports, which may influence the tendency for sportspecific research to be targeted to a particular sport, but the reason for the dominance of
individual sports needs m h e r scrutiny.

Overall, the results of this study and the development of the Elite Sports Research
Model fiom those results identified areas of focus that describe research and practice at
the elite coaching level, and therefore some conclusions and recommendations for
future research and policy development can be made.

Conclusions
The results of this study informed the development of a model which described a degree
of congruence in the relationship between sports science researchers and elite coaches
in the four focus areas of Coach Knowledge, Information SeekingIDissemination,
Qualities Valued in Elite Coaches/Researchers, and Application of Research. This
relationship suggests that the programs set up by the Australian Sports Commission at
the Australian Institute of Sport, the Coaching and Officiating Unit of the Australian
Sports Commission (formerly the Australian Coaching Council) have worked well, and
the conclusion could be drawn that this productive relationship has been a contributing
factor to the international reputation of the AIS. Further, it appears that the close
relationship between the research needs of elite coaches and sports science research
activity includes researchers at Australian universities.

However, the research emphasis that institutes of sport have for physiology and
biomechanics differs fiom the emphasis of universities for physiology and psychology.
This difference may reflect differing purposes of the researchers in those institutions.
Nevertheless, given the finding that sports psychology is a perceived area of need for
elite coaches, it seems that universities are doing more to meet that need and/or that the
discipline of sports psychology has a stronger base in the universities. Research needs

of elite coaches in the area of sports psychology should be examined further in order to
review those needs.

Perceived preferences of sports science researchers were found regarding presentation
of research findings, keeping up to date with latest developments, research areas of most
benefit, and research settings and disciplines. The perceived preferences of elite coaches
were identified regarding presentation of research findings, keeping up to date with the
latest developments, research influence on coaching practice, research areas of most
benefit, and research settings and disciplines. Though there are congruencies in the
preferences shown, the singular focus that each group has for its .own forums suggests
that there may be a need for more cross-fertilisation of ideas and interaction. Indeed,
with the expansion of sports science technology and elite coaches becoming more
technologically competent and more qualified in the field of sports science, the
interrelationship between coaches and scientists is merging, to the extent that, in the
future, elite coaches may evolve in to 'coach scientist' practitioners.

The focus on four sports identified in this study needs to be examined in the light of
policy and research priority. The finding that most research is not targeted to a
particular sport needs linther scrutiny. Examining the nature of these studies more
closely was outside the scope of this thesis. Indeed, as sports scientists are usually
assigned to work with particular sports programs this finding could be viewed as
surprising. It may be that even though sports science researchers work closely with a
particular sport the type of research that is expected of them is not sports specific, or it
may be that the researcher suggests research that is not sports specific, or research that
is not targeted to a specific sport is easier to carry out. On the other hand, it could be

argued that research not confined to a specific sport could be limited in its application.
Further research needs to be conducted to identify patterns of sports research that is not
targeted to a particular sport, as part of a policy review of the sports science research
profile.

In the absence of research in the area of qualities valued in an elite coach and qualities
valued in a sports science researcher, the congruence between coaches and researchers
in this study in valuing rapport could be attributed to the already close working
relationship between coaches and researchers. The congruence between the perspectives
of elite coaches and sports science researchers in this study augers well, given the
resources directed toward the elite level of sport in Australia.

Recommendations

The findings fiom this study have generated recommendations for fbrther research.
These recommendations are as follows:

Results of this study showed that sports psychology was an area of perceived need - in
particular, the mental preparation of athletes - and more research in psychology is
undertaken at universities that in institutes of sport.
Research studies are needed to determine how coaches perceive their needs in
the area of sports psychology, and how these needs can be met through sports
science research.

Findings fiom this study suggest that sports science research policy may need to be
reviewed regarding priorities for research disciplines, given that there is an emphasis on
three disciplines - physiology, biomechanics and psychology - and most research is
directed to four targeted sports.
There is a need to conduct a review of the science disciplines used in sports
science research activity, in the context of current and hture research policy for
sports specific research.

Results fiom this study indicate a need for sports science researchers to become more
active in coaching forums and sports specific journals for disseminating results of
research, as well as addressing the issue of appropriate language in which to convey
results.
Research needs to be undertaken to identify, in the context of information
technology development, avenues of dissemination of information relevant to
coaches/researchers, including appropriate language formats.

Findings ii-om this study showed that coaching course content favoured physiology over
biomechanics and psychology, yet coaches indicate a need for more assistance ii-om the
area of sports psychology.

A review and evaluation of Level Three coach accreditation course content
needs to be undertaken to identify links between sports science research activity,
the content of Level Three courses, and coach knowledge.

It was found that most sports science research undertaken was not targeted to a
particular sport, but it was outside the scope of this study to examine that area.
There is a need to undertake a review and evaluation of research that is not
targeted to particular sports, in the context of research policy regarding research
priorities for specific sports.

The document analysis for this study required the development of a suitable data
analysis tool. The Williams Sports Science Research Schedule (WSSRS) may have
wider application.
The Williams Sports Science Research Schedule should be used as a tool to
analyse other research areas in order to determine the applicability of the
WSSRS for data analysis in other research review contexts
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Information Sheet for Survey Participants: Elite Coaches

Research project entitled: A Case Study of the Relationship between Sports Science Research Practice
and Elite Coaches' Perceived Needs
As part of a PhD study for the University of Canberra, I am conducting a survey that examines sports
science research in relation to elite coaching needs. This survey is being conducted under the
supervision of Dr Daryl Adair of the School of Health ScienceISport Studies at the University of
Canberra. It is hoped that the findings generated by this study will provide information that could lead
to improvements in the delivery of sports science research.
Elite (Level Three) coaches currently registered with the Australian Coaching Council are being invited
to participate in this survey. As a Level Three coach your opinion will be most valuable.
If you choose to participate, you will be asked to complete a survey of 11 questions. It is anticipated
that the survey should take approximately 15-20 minutes to complete. You are fiee to answer or not
answer questions as you choose. All information that you provide will be CONFIDENTIAL and you
will not be identified in any way.
It is planned to conduct follow-up interviews with approximately 10% of Level Three coaches who
completed the survey, in order to clarify and expand upon aspects of results obtained fiom the survey.
You may be selected by random number to participate in the interview.
The dissemination of the surveys and the random selection of the participants for the semi-structured
follow-up interviews will be undertaken by an independent research assistant in order to maintain
confidentiality of participants. The independent research assistant has forward a copy of the survey to
all Level Three coaches registered with the Australian Coaching Council, with the surveys being
returned to that assistant. From the list of respondents compiled by the assistant researcher, a random
selection of respondents will be identified to participate in a semi-structured follow-up interview.
All data collected during this study will be stored in a locked filing cabinet and on a passwordprotected computer, accessible only to the principal researcher. Publications resulting fiom the study
will be reported'as group data, and individual participants will not be identifiable.
This project has received approval ftom the University of Canberra Human Research Ethics
Committee. If you have any concerns about the ethics of this research, you should contact the Secretary
of the University Research Committee (02) 6201 2466. If you have any other questions and/or would
like feedback on the results of the study, you may contact the Principal Researcher, Mr John Williams
(02) 6214 1816 or the University of Canberra Supervisor, Dr Daryl Adair (02) 6201 2384.
Thank you for your assistance.

John Williams (Researcher)

Information Sheet for Survey Participants: Sports Science Researchers

Research project entitled: An examination of the velationship between elite coachingpvactice and
spovts science veseavch practice.
As part of a PhD study for the University of Canberra, I am conducting a survey that examines sports
science research in relation to -elite coaching needs. This survey is being conducted under the
supervision of Dr Daryl Adair of the School of Health ScienceISport Studies at the University of
Canberra. It is hoped that the findings generated by this study will provide information that could lead
to improvements in the delivery of sports science research.
Sports Science Researchers working at Australian 'Sports Institutes' and those listed in the Australian
Sports Commission's 'Sports Science Directory', are being invited to participate in this survey. As a
Sports Science Researcher your opinion will be most valuable.
If you choose to participate, you will be asked to complete a survey of 11 questions. It is anticipated
that the survey should take approximately 15 minutes to complete. You are fiee to answer or not
answer questions as you choose. All information that you provide will be CONFIDENTIAL and you
will not be identified in any way.
It is planned to conduct follow-up interviews with approximately 10% of sports science researchers
who completed the survey, in order to clarify and expand upon aspects of results obtained fiom the
survey. You may be selected by random number to participate in the interview.
The dissemination of the surveys and the random selection of the participants for the semi-structured
follow-up interviews will be undertaken by an independent research assistant in order to maintain
confidentiality of participants. The independent research assistant has forwarded a copy of the survey
to all persons listed on the Sports Science Directory, with the surveys being returned to that assistant.
From the list of respondents compiled by the assistant researcher, a random selection of respondents
will be identified to participate in a semi-structured follow-up interview.
All data collected during t h ~ sstudy will be stored in a locked filing cabinet and on a passwordprotected computer, accessible only to the principal researcher. Publications resulting fiom the study
will be reported as group data only, and individual participants will not be identifiable.
This project has received approval fiom the University of Canberra Human Research Ethics
Committee. If you have any concerns about the ethics of this research, you should contact the Secretary
of the University Research Committee (02) 620 1 2466. If you have any other questions andlor would
like feedback on the results of the study, you may contact the Principal Researcher, Mr John Williams
(02) 62 14 1816 or the University of Canberra Supervisor, Dr Daryl Adair (02) 620 1 2384.
Thank you for your assistance.
John Williams (Researcher)

Information Sheet for Semi-structured Follow-up Interviews
Elite Coaches
Research project entitled: A Case Study of the Relationship between Sports Science
Research Practice and Elite Coaches' Perceived Needs
As part of a PhD study for the University of Canberra I am conducting a research project that
examines sports science research in relation to elite coaching needs. This study is being
conducted under the supervision of Dr Daryl Adair of the School of Health ScienceISport
Studies. It is hoped that the findings generated by this study will provide information that
could lead to improvements in the delivery of sports science research.

As part of this research, I have conducted a survey of currently registered Level Three
coaches. In order to clarify and expand upon the results of the survey, I am conducting
interviews with coaches who have been randomly selected from the Australian Sports
Commission's Coaching and Officiating Program's database, and who participated in the
survey. As an elite coach your opinion is very important to the project.
If you choose to participate, you will be asked if you have completed the survey and if you
are willing to participate in a semi-structured follow-up interview lasting approximately 30
minutes. Interviews will be arranged at a time and place suitable to the coach being
interviewed. The interview will be audio-taped, transcribed and returned for your
confirmation. If for any reason you wish not to continue with the interview, you are free to
withdraw without prejudice.
All information that you provide will be CONFIDENTIAL and you will not be identified in
any way. Results of the survey and semi-structured follow-up interviews will be reported as
group data only.
The dissemination of the surveys and the random selection of the participants for the semistructured follow-up interviews were undertaken by an independent assistant researcher in
order to maintain confidentiality of participants. The independent research assistant forwarded
a copy of the survey to all persons listed on the Coach Accreditation database, with the
surveys being returned to that assistant. From the list of respondents compiled by the assistant
researcher, a random selection of respondents was identified to participate in a semistructured follow-up interview.
Results of the survey and semi-structured follow-up interviews will be stored in a locked
filing cabinet and on a password-protected computer, and reported as group data only.
This project has received approval fiom the University of Canberra Human Research Ethics
Committee. If you have any concerns about the ethics of this research, you should contact the
Secretary of the University Research Committee 4 (02) 6201 2466. If you have any other
questions andlor would like feedback on the results of the study, you may contact the
Principal Researcher, Mr John Williams S (02) 62 14 1816 or the University of Canberra
Supervisor Dr Daryl Adair S (02) 6201 2384.
Thank you
John Williams

Placed on University of Canberra letterhead
Title of Research Project:

A Case Study of the Relationship between Sports Science
Research Practice and Elite Coaches' Perceived Needs

University of Canberra Supervisor:

Dr Daryl Adair

Principal Researcher:

Mr John Williams

STATEMENT OF INFORMED CONSENT - ELITE COACHES
Please read the following statement and sign at the bottom, if you are prepared to be involved
in the study. You will be given copies of the information sheet and statement of informed
consent to keep.
1. I have read and understood the 'Information Sheet' for this study.

2. I understand that the study involves the following procedures: participation in a semistructured follow-up interview lasting approximately 30 minutes, and the nature of
my participation involves answering questions verbally that will be audio-taped.
3. It is understood that it is possible that some participants may experience
embarrassment during the interview. Every effort will be made to minimize this and
if any discomfort should arise during the interview, participants will be invited to
cease the activity.

4. I understand that all research data will be treated as confidential and that I will not be
identified in any way, and I agree that research data gathered for the study may be
published provided that I cannot be identified as a participant.
5. Any questions that I have asked, have been answered to my satisfaction.
6. My participation is entirely voluntary and I may terminate my involvement at any
time without prejudice. T h s means that withdrawal will have no effect upon my
relationship with the research unit at the Australian Institute of Sport.

Name of participant

.............................................

Signature of participant .............................................

Date

....................

A statement by the Principal Researcher

I have explained this project and the implications of participation to the participant and I
believe that the consent is informed and that he/she understands the implications of
participation.
Name of Principal Researcher: Mr John Williams
Signature of Principal Researcher ....................................

Date ....................

1

Information Sheet for Semi-structured Follow-up Interviews
Sports Science Researchers
Research project entitled: A Case Study of the Relationship between Sports Science
Research Practice and Elite Coaches' Perceived Needs

As part of a PhD study for the University of Canberra I am conducting a research project that
examines sports science research in relation to elite coaching needs. This study is being
conducted under the supervision of Dr Daryl Adair of the School of Health ScienceISport
Studies. It is hoped that the findings generated by this study will provide information that
could lead to improvements in the delivery of sports science research.
As part of this research, I have conducted a survey of sports science researchers working at
Australian 'Sports Institutes' and those listed in Australian Sports Commission's 'Sports
Science Directory. In order to clarify and expand upon the results of the survey, I am
conducting interviews with researchers who have been randomly selected from those who
participated in the survey. As a sports science researcher your opinion is very important to the
project.
If you choose to participate, you will be asked if you have completed the survey and if you
are willing to participate in a semi-structured follow-up interview lasting approximately 30
minutes. Interviews will be arranged at a time and place suitable to the sports science
researcher being interviewed. The interview will be audio-taped, transcribed and returned for
your confirmation. If for any reason you wish not to continue with the interview, you are free
to withdraw without prejudice.
All information that you provide will be CONFIDENTIAL and you will not be identified in
any way. Results of the survey and semi-structured follow-up interviews will be reported as
group data only.
The dissemination of the surveys and the random selection of the participants for the semistructured follow-up interviews were undertaken by an independent assistant researcher in
order to maintain confidentiality of participants. The independent research assistant forwarded
a copy of the survey to all persons listed on the Sports Science Directory, with the surveys
being returned to that assistant. From the list of respondents compiled by the assistant
researcher, a random selection of respondents was identified to participate in a semistructured follow-up interview.
Results of the survey and semi-structured follow-up interviews will be stored in a locked
filing cabinet and on password-protected computer, and reported as group data only.
This project has received approval from the University of Canberra Human Research Ethics
Committee. If you have any concerns about the ethics of this research, you should contact the
Secretary of the University Research Committee S (02) 6201 2466. If you have any other
questions and/or would like feedback on the results of the study, you may contact the
Principal Researcher, Mr John Williams S (02) 6214 1816 or the University of Canberra
Supervisor Dr Daryl Adair S (02) 6201 2384.
Thank you
John Williams

Placed on University of Canberra letterhead
Title of Research Project:

A Case Study of the Relationship between Sports Science
Research Practice and Elite Coaches' Perceived Needs

University of Canberra Supervisor:

Dr Daryl Adair

Principal Researcher:

Mr John Williams

STATEMENT OF INFORMED CONSENT - RESEARCHERS
Please read the following statement and sign at the bottom, if you are prepared to be involved
in the study. You will be given copies of the information sheet and statement of informed
consent to keep.
1. I have read and understood the 'Information Sheet' for this study.
2. I understand that the study involves the following procedures: participation in a semistructured follow-up interview lasting approximately 30 minutes, and the nature of
my participation involves answering questions verbally that will be audio-taped.
3. It is understood that it is possible that some participants may experience
embarrassment during the interview. Every effort will be made to minimize this and
if any discomfort should arise during the interview, participants will be invited to
cease the activity.
4. I understand that all research data will be treated as confidential and that I will not be
identified in any way, and I agree that research data gathered for the study may be
published provided that I cannot be identified as a participant.

5. Any questions that I have asked, have been answered to my satisfaction.
6. My participation is entirely voluntary and I may terminate my involvement at any
time without prejudice. This means that withdrawal will have no effect upon my
relationship with the research unit at the Australian Institute of Sport.

Name of participant

.............................................

Signature of participant .............................................

Date ....................

A statement by the Principal Researcher
I have explained this project and the implications of participation to the participant and I
believe that the consent is informed and that helshe understands the implications of
participation.
Name of Principal Researcher: Mr John Williams
Signature of Principal Researcher: .................................

Date ....................

Information Sheet for Elite Interviews
Key Informants
Research project entitled: A Case Study of the Relationship between Sports Science
Research Practice and Elite Coaches' Perceived Needs
As part of a PhD study for the University of Canberra I am conducting a research project that
examines sports science research in relation to elite coaching needs. This study is being
conducted under the supervision of Dr Daryl Adair of the School of Health Science/Sport
Studies. It is hoped that the findings generated by this study will provide information that
could lead to improvements in the delivery of sports science research.

As part of this research, I have developed a framework to describe the relationship between
the outcomes of sports science research and the needs of elite coaches. In order to clarify and
verify this framework I am conducting interviews with key informants. You have been
selected as a key informant for this purpose and your opinion of the framework is very
important.
If you choose to participate in an interview (lasting approximately 30 minutes), the interview
will be arranged at a time and place suitable to you. The interview will be audio-taped,
transcribed and returned for your con£irmation. All information that you provide will be
CONFIDENTIAL and you will not be identified in any way. If for any reason you wish not to
continue with the interview, you are free to withdraw without prejudice.
This project has received approval from the University of Canberra Human Research Ethics
Committee. If you have any concerns about the ethics of this research, you should contact the
Secretary of the University Research Committee 4 (02) 6201 2466. If you have any other
questions andlor would like feedback on the results of the study, you may contact the
Principal Researcher, Mr John Williams 4 (02) 62 14 1816 or the University of Canberra
Supervisor Dr Daryl Adair S (02) 6201 2384.
Thank you
John Williams

Placed on University of Canberra letterhead
Title of Research Project:

A Case Study of the Relationship between Sports Science
Research Practice and Elite Coaches' Perceived Needs

University of Canberra Supervisor:

Dr Daryl Adair

Principal Researcher:

Mr John Williams

STATEMENT OF INFORMED CONSENT - KEY INFORMANTS
Please read the following statement and sign at the bottom, if you are prepared to be involved
in the study. You will be given copies of the information sheet and statement of informed
consent to keep.
1. I have read and understood the 'Information Sheet' for this study.

2. I understand that the study involves the following procedures: participation in a semistructured follow-up interview, and the nature of my participation involves answering
questions verbally that will be audio-taped.
3. I understand that all research data will be treated as confidential and that I will not be
identified in any way, and I agree that research data gathered for the study may be
published provided that I cannot be identified as a participant.
4. Any questions that I have asked, have been answered to my satisfaction.

5. My participation is entirely voluntary and I may terminate my involvement at any time
without prejudice.

Name of participant

.............................................

Signature of participant ........................................

Date ....................

A statement by the Principal Researcher
I have explained this project and the implications of participation to the participant and I
believe that the consent is informed and that helshe understands the implications of
participation.
Name of Principal Researcher: Mr John Williams
Signature of Principal Researcher: .................................... Date ....................

APPENDIX B

Survey of Elite (Level Three) Coaches

SURVEY of ELITE COACHES (LEVEL THREE)
As part of a PhD study for the University of Canberra, I am conducting a survey of elite coaches (Level
Three) regarding the relationship between sports science research and elite coaching needs. The
findings generated by this study will provide information that could lead to improvement in the
delivery of sports science research.

I would like you to take some time to complete the following survey as your opinion as an elite (Level
Three) coach is very important. Responses will be kept strictly confidential. Your name is not required
and your identity will not be known. Results will be reported as group data only.
The survey should take approximately 15-20 minutes to complete. Please return the completed survey
in the reply paid envelope provided (no stamp require).
Your involvement in the survey is greatly appreciated.
John Williams (Researcher)

Q1. This question seeks information about the respondent.
a) What is your gender?

Male I Female

(please circle)

b) How many years have you been coaching your current sport? ............years
c) What is the (main) sport coached by you as a Level Three coach? ..................................
d) In what year did you attain your Level Three coaching accreditation? .........
e) Other than your NCAS coaching qualifications, what is the highest educational qualification you
have obtained?

..................................................................................................................................
f ) Do you subscribe to a sports joumal(s) YES I NO

(please circle)

If Yes, please list the joumal(s). .................................................................................

g) During the last 12 months, have you attended a sport related conference? Yes 1 No (please circle)

If 'Yes', were scientists presenting at thatlthose conferences?
circle)

Yes I No I Not sure (please

Q2. Please RATE, the following areas of research that you feel would be of benefit to you as a coach (with
five being high and one being low).

Speed up recovery from injury
Other .........
Q3. Please RATE the following qualities that you value in a researcher (withfive being high and one
being low).

Q4. Please RATE the following qualities that you value in an elite coach (withfive being high and one
being low).

I

Other .........................................

Q5. Please RATE, the following scientific disciplines that you feel are of benefit to you as a coach

(withfive being high and one being low).

Q6. Please RANK in priority order your perceptions of the method by which research questionsltopics
are determined. (Rankfrom one to five, with one being the highestpnority)
How research questionsltopics are determined
The coach alone raises the question(s)
The scientist alone raises the question(s)
Together, the coach and scientist determine the question(s)

Rank Order

Other .....................................
Q7. Please RANK in priority order your preference for the method by which you consider research
questionsltopics should be determined. (Rankfrom one tofive, with one being the highest
priority)
How research questionsltopics should be determined
The coach alone raises the question(s)

Rank Order

Together, the coach and scientist determine the question(s)
The National Sporting Organisation (NSO) determines the question(s)
Other .....................................
Q8. Please RANK, in priority order your preference for the method of presentation of research
findings.

Method of presentation of research findings
Coaching conferences
Sports science conferences
'lay-reports' to the national coaching director for your sport
General sports magazines (eg. Sport Coach)
Scientific journals
Sport specific magazines (eg. Cycling News)
Other (if 'other' please state). ...................................

Rank Order

Q9a. What methods do you USE in order to keep up with the latest developments in your sport?
(please tick as many as appropriate)
Attend workshops
Read sport specific magazines/periodicals (eg. Cycling News)
Read general sports magazines
(eg, Sports Coach)
Attend conferences
(eg. Journal of Medicine and Science in Sport and Exercise)
- Read scientific journals
Watch videos

-1
Search the World Wide Web
Other (please state) ...

Q9b.Please indicate in PRIORITY ORDER how you keep up with the latest developments in your
sport?
(please number a maximum of THREE, in priority order)
-

1
1
Attend conferences
Read scientific journals (eg. Journal of Medicine and Science in Sport and Exercise)
Watch videos
Networlung (eg. telephoning others, face to face discussions)
Search the World Wide Web

Q10. For the following statements, please indicate your level of agreement or disagreement by circlingthe appropriate response as either:
Strongly Agree (SA) Agree (A) Not Sure (NS) Disagree (D) Strongly Disagree (SD)

11. If you had the opportunity to speak to sport science researchers, what advice would you give
them in order to improve sports science research for coaches?

...............................................................................................................................................................

............................................................................................................................................................
............................................................................................................................................................

............................................................................................................................................................
Thank you for you participation!
John Williams (Researcher)

Please place the survey in the reply paid envelope provided and return it through the mail.

APPENDIX C

Survey of Sports Science Researchers

SURVEY of SPORT SCIENCE RESEARCHERS
As part of a PhD study for the University of Canberra, I am conducting a survey of sports science researchers
regarding the relationship between sports science research and elite coaching needs. The findings generated by this
study will provide information that could lead to improvement in the delivery of sports science research.
I would like you to take some time to complete the following survey as your opinion as a sports science researcher is
very impbrtant. Responses will be kept strictly confidential. Your name is not required and your identity will not be
known. Results will be reported as group data only.
The survey should take approximately 15 minutes to complete. Please return the completed survey in the reply paid
envelope provided (no stamp required).
Your involvement in the survey is greatly appreciated.
John Williams (Researcher)

Q1. This question seeks information about the respondent.
a) What is your gender? Male I Female

(please circle)

b) Have you ever received funding (fi-om any source) to conduct sports research?

Yes I No

(please circle)

c) How many years have you been conducting sports science research? ......... years
1) ...............................
2) ...............................
3) ...............................

d) What sport(s) do you primarily work with?
(limit to three sports)

e) In which discipline of Sports Science do you mainly work?
(please circle your main discipline)

1) Biomechanics
2) Medicine
3) Nutrition
4) Physical therapies
5) Physiology
6) Psychology
7) Other (please state)

............................
f ) Are you a researcher at:

(please circle)

1) An Australian University?
2) An InstituteIAcademy of Sport?
.....................................
3) Other? - please state.

g) Do you subscribe to a sports journal(s)?

Yes I No

(Please circle)

If Yes please list the Journal(s) .......................................................................................

h) During the last 12 months, have you attended any sport related conferences?

Yes I No

If 'Yes', were any coaches also in attendance at any of those conferences?

Yes I No I Not Sure
(Please circle)

i) Are you an accredited coach?
If 'yes', what sport(s)

Yes I No

(Please circle)

.....................................

If 'no', were you ever an accredited coach? Yes I No

(Please circle)

What level?

.........

(Please circle) What level?

.........

Q2. From your experience as a researcher, please RATE the following areas of research that you feel
would be of benefit to coaches (withfive being high and one being low).

Nutritional supplementation for athletes
Speed up recovery from injury
Other ................
Q3. Please RATE the following qualities in a researcher, which would be valued by your peers (with
five being high and one being low).

Q4. Please RATE the following qualities that you value in elite coaches (withfive being high and one
being low).

Q5. Please RANK in priority order the means by which you believe coaches source their knowledge.
(Rankfrom one to nine, with one being the highest priority)

Q6. From your experience, please RANK in priority order the method by which research
questions/topics are determined. (Rankfrom one tofive, with one being the highestpriority)

How research questions/topics are determined
The coach alone raises the question(s)
The scientist alone raises the question(s)
Together, the coach and scientist determine the question(s)
The National Sporting Organisation (NSO) determines the question(s)
Other .....................................

Rank Order

Q7. Please RANK in priority order the method by which you consider research questions/topics
should be determined. (Rankfrom one tofive, with one being the highestpriority)
Rank Order

How research questions/topics should be determined
The coach alone raises the question(s)

J
The National Sporting Organisation (NSO) determines the question(s)
Other .....................................
Q8. Please RANK in priority order the method by which you generally present your research findings.
(Rankfrom one to seven, with one being the highestpriority)

Method of presentation of research findings
Scientific journals
Sport specific magazines (eg. Cycling News)
General sports magazines (eg. Sports Coach)
Sports science conferences
Coaching conferences
Unpublished report (lay / scientific)
Other ..........................................

Rank Order

Q9a. What methods do you USE in order to keep up with the latest developments in the sport you
primarily work with? (please tick as many as appropriate)
Attend workshops
Read sport specific magazines/periodicals (eg. Cycling News)
-

Attend conferences

4
Watch videos

-4
Search the World Wide Web

Q9b.Please indicate in PRIORITY ORDER how you keep up with the latest developments in the sport
you primarily work with?
(please number a maximum of THREE, in priority order)
Attend workshops
Read sport specific magazines/periodicals (eg. Cycling News)
Read general sports magazines
(eg, Sports Coach)
Attend conferences
Read scientific journals (eg. Journal of Medicine and Science in Sport and Exercise)
Watch videos
Networlung (eg. telephoning others, face to face discussions)
- Search the World Wide Web
Other (please state) ...

Q10. For the following statements, please indicate your level of agreement or disagreement by circling
the appropriate response as either:
Strongly Agree (SA) Agree (A) Not Sure (NS) Disagree (D) Strongly Disagree (SD)

1

I I believe that the coaches that I have worked with have an appropriate knowledge I SA A NS

I

D SD
level of sports science.
SA A NS D SD
Experience in coaching is not sufficient for coaching elite athletes.
b)
SA A NS D SD
Technical
aspects
of
coaching
need
to
be
based
on
sport
science1
sports
medicine
c)
I research.
I SA A NS D SD
d) I Sports sciencelsportsmedicine research influences what elite coaches do with
1
I athletes thev coach.
I
1
e) I Elite coaches consider research important.
I SA A NS D SD
I SA A NS D SD
f) I Sports science research takes too long to answer coaching questions.
I
Coaches
need
more
research
that
is
based
in
'natural'
settings
(as
opposed
to
I SA A NS D SD
g)
laboratory settings).
SA A NS D SD
An elite coach should have enough scientific knowledge to be able to read sports
h)
science journals.
SA A NS D SD
Sports science researchers do not need to have coaching experience.
i)
SA A NS D SD
In
general,
performance-based
research
is
only
of
value
to
coaches
if
elite
athletes
j)
I are used in the study.
k) I There is a needlrole for sport science researchers to translate scientific publications I SA A NS D SD
into easily understood language.
SA A NS D SD
Elite coaches do not need to have sports science knowledge.
1)
The coaches that I have worked with appreciate the contribution of sports science
researchers.
Performance-based research does not need to have direct application to coaching
wactice.
Most coaches I work with use an appropriate level of science in preparing their
athletes.
Coaches only respect sport science researchers if they (sport science researchers)
can demonstrate a thorough knowledge of the sport(s) with which they work.
Coaches are intimidated by the scientific knowledge/qualificationsof
a)

1

Q11. If you had the opportunity to speak to a group of elite coaches about sports science research in
general, what advice would you give them in order to improve sports science research for coaches?

Thank you for your participation!
John Williams (Researcher)

Please place the completed survey in the reply paid envelope provided (no stamp required) and
return it through the mail.

APPENDIX D

Schedule and Responses of Follow-up Interviews (Coaches)
and
Schedule of Responses of Follow-up Interviews
(Sports Science Researchers)

Semi-structured Follow-Up Interview Schedule
Elite Coaches
Preparation
As a participant in the survey of elite coaches, you have been selected to undertake a brief interview.
The purpose of the interview is to seek your opinion concerning the results of the survey in order to
provide a clearer understanding and clarify particular issues. Please read the following questions before
we start the interview, so that you have some time to reflect on your response.

Questions
Q 1).A question structured as a rating scale asked Elite Coaches to rate on a five-point scale
"the following areas of research that you feel would be of BENEFIT to you as a coach".
Results showed that Elite Coaches rated highest "mentalpreparation of my athletes" and
"improving the techniquelefficiencyof my athletes", in that order. Items rated as lowest were
"nutritional supplementation" and "weight control" for my athletes, in that order.
Why do you think that Elite Coaches responded this way?

Q 2). Elite Coaches were asked to rate on a five-point scale
"the following QUALITIES that you VALUE in an elite coachtt
Items rated as highest by Elite Coaches were "having good rapport with athletes" and "keeping up
to date with the latest developments in coaching" in that order.
Could you suggest reasons for this rating level by Elite Coaches?

Q 3). A rank order question required Elite Coaches to RANK in priority order
"your preference for the METHOD OF PRESENTATION of research findings"
Responses to this question ranked as highest "coaching conferences and "sports specific
magazines" in that order and ranked as lowest "scientificjournals", yet elite coaches agreed with
the statement that "I believe that I have an appropriate level of sports science" (strongly
ageelagree-72.5%).
Could you explain/suggest why Elite Coaches responded in this way?
Responses to four Likert-scale questions were indeterminate with a spread of responses between
"agree" and "disagree", and for one item there was a large number of responses as "not sure".

Q 4). One Likert-scale item consisted of the statement,
"In general, performance based research is only of value to coaches if elite athletes
are used in the study".

Responses fiom elite coaches to this question were:
"strongly agreelagree" at 42.2% and "strongly disagreeldisagree" at 43.1%, and with "not sure"
at 14.7%
Couldyou suggest reasons for the way that Elite Coaches responded?

Q 5). Another Likert-scale item consisted of the statement,
"not enough research looks at the athlete in a holistic manner".
Responses to this question were:
"strongly agreelagree" at 51.0% and "strongly disagreeldisagree" at 16.5%, and with a high
number of responses as "not sure" at 32.5%.
Could you suggest reasons for the way that Elite Coaches responded?

Q 6). A Likert-scale item consisted of the statement,
"the language that sports scientists use when reporting research studies is not a barrier to
understanding".

Responses to this statement were "strongly agreelagree" at 42.7% and "strongly
disagreeldisagree" at 33.8%, and with "not sure" at 23.5%.
How could this result be interpreted?

Q 7). A Likert-scale item consisted of the statement,
"sports science researchers do not need to have coaching experience".
Results were evenly spread and with "strongly agreelagree" 39.9% "strongly
dsagreeldisagree" 39.9% and with 20.2% responses as "not sure".
How could this result be explained?

Level Three Coaches interviewed

Gender

Sport

State

M

Soccer

NSW

M

Basketball

VIC

M

Soccer

NSW

M

Hockey

NSW

M

Equestrian

NSW

M

Hockey

QLD

M

Fencing

QLD

M

Shooting & Fencing

QLD

M

Swimming

QLD

M

Athletics

VIC

M

Diving

VIC

M

Swimming

VIC

M

Athletics

VIC

F

Athletics

VIC

M

Judo

QLD

Questions to coaches (N=15)
Q 1).A question structured as a rating scale asked Elite Coaches to rate on a five-point scale
"the following areas of research that you feel would be of BENEFIT to you as a coach"
Results showed that Elite Coaches rated highest "mentalpreparation of my athletes" and
"improving the techniquelefficiencyof my athletes", in that order. Items rated as lowest were
"nutritional supplementation7'and "weight control" for my athletes, in that order.
Why do you think that Elite Coaches responded this way?
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"A lot of coaches don't have the training and don't have the back up to be able to service the
athletes in the psychology and motivation side of things". "The reason they were low [the
nutritional options] is because elite athletes have total control of their weight and dietary intake.
They have good education on that".
"Mental preparation - I think that's probably the difference a lot of coaches think between the
elite level [and the non-elite level]". "As a coach, if you can work on the efficiency and the
technical part of it, you are going to cut down on the errors [in a game]". "Mental preparation,
just getting that little bit of an edge . . . fimdamentallymake it a little easier to achieve certain
levels and the rest is going to fall into place". With regard to nutritional supplementation and
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"This is sport dependent". "More important to me is if someone starts to talk about aerobic
stamina, strength power, recovery techniques, these are the important things to me" "nutritional
supplementation comes back to strength and power". "I guess mental preparation at a higher level
G c c e r may be more important [as opposed to the developing athlete]"
"The mental preparation probably comes in with motivation per se and one of our most difficult
tasks I find is working at a regional level in particular is to motivate elite athletes to want to do
the amount of time and work and preparation in their sport that they need to do". "We find that it
is quite hard to get the athletes in this day and time, to devote themselves to the amount of
training that is required".
"Technique and efficiency is an area that we tend to miss out on a little bit because there is just
not enough, particularly in NSW if we look at hockey, we really only have about two people who
are spending a lot of time on technique coaching".
"I thlnk in their sports, athlete against athlete, they have to have a certain momentum of focusing,
so they need a lot of strength mentally to focus on what they are doing".
"You have to be fairly strong minded to compete at that high level".
"To me mental preparation is part of having good physical preparation and good nutrition". "It
[mental preparation] is the easiest one to blame if they [the coaches] don't do well". "In a lot of
professional sports now there's a lot of emphasis on having sports psychologists and all that sort
of mental preparation and perhaps there's too much emphasis on that and it's an easy way out if
they don't do well". "I think they [nutrition and weight control] are as important as technique and
skill". When asked why would coaches' rate nutrition and weight control low - "probably
because most coaches know little about diet and don't worry about diet. So long as they [the
athletes] can run the beep test in 14 or 15 [seconds], they're happy with that. They don't want to
get too much involved in the other areas".
"Different sports have different requirements". "You need good technique, because they are the
bricks and mortar of the game".
"If you can train the mind, that will take charge of the body". "Without the mental preparation,
and dedication and the thought that goes into it, nothing will happen".
"Technique is probably the basics of all the preparation. If the technique is correct then the
efficiency follows". "One follows the other [mental preparation, technique and efficiency,
"Mental preparation is probably the key to the last . . . you can get athletes who are not mentally
prepared and are not trained to handle bad situations, then everything's lost".
"Finding a good sports psychologist to work with you, that guides you and what you are going to
do, and not take the athlete away fiom you".
"You have got to have the technique".
"I would put technique and efficiency as the foundation of the athlete".
"In my experience, the less importance you put on nutrition and weight control, the better it
seems to look after itself'. "You can sculpture out your athlete with the program you are doing".
"You can have the trimmest body in the world and still not go anywhere because you haven't got
the techniaue"
aration is probably [accountable for] 60% of the performance in their events. If they
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are not switched on and not locked in to what they are doing and not mentally prepared they
don't perform well". With regard to technique and efficiency "you don't want to [have to] be
thinking about it" [ie it has to be ingrained in the athlete].
"Most athletes that I'm coaching don't have a problem with weight and it's not a problem for
them"
"Technique and mental preparation [imagery] go together, the athlete must see [in his mind] what
he must do [the dive that he must perform]". "Muscles [ie strength, power and endurance]
important but not as important [as technique and mental preparation]".
"I don't understand, in Australia coach can not say you have more weight than necessary".
"I feel it's because it's [mental preparation] an area they don't know, they can't learn anything
about easily so that's why it's important to them".
"I thmk it has been installed in coaches that technique is very very important so they have it in
their heads that they must do good technique".
"If you look at nutrition, there's plenty of people around who talk and have books on that and that
seems to be easier to get information on than the others".
"[within the athletics coaching community] I think the coaches who have been coaching as long
as me [27 years or more] development of strength and power would be at the top [for the older
coaches]". "I thmk Technique and efficiency would probably be more of a priority with younger
coaches [as i
kas track and field goes] as a result of the advent of much greater emphasis on core
stability".
"Mental preparation may be more of a focus in team sports". "In terms of getting an athlete
ready, you've got to get the right building blocks [strength, power, endurance] in place first".
"Weight control wouldn't be a major concern with the bulk of athletes and coaches". "I think that
they [nutritional supplements and weight control] would be at the bottom of an overall fairly
important list of ingredients that would go into a holistic performance of an athlete".
"Mental preparation is a difficult area and each athlete responds differently'. "Basically we know
"we [coaches) can control the other areas [strength, power, aerobic fitness] better. Basically we
know how to control weight [and those sorts of things]". "There's a lot of research [on nutrition
and weight control] out there".
"With technique and efficiency - if you really improve that [technique & efficiency] not are you
only going to improve performance you are also going to prevent injury etc".
"Coaches only have the athletes for a very limited period of time and in that time they are really
looking at their motor skills and drills and limited fitness training. But it basically revolves
around skills training. The emphasis that I put on my athletes and [subordinate] coaches is
visualisation". There are two types of fitness, mental fitness and physical fitness and in the last 30
seconds of a very important bout [of judo] can be the mental fitness".
"Improving technique and efficiency, well of course knowledge improves your skill". Numerous
examples were provided.
"In the limited time available, the priority is skill development. With both those [nutrition and
weight control], it is their [the athletes'] responsibility to make weight".

Q 2). Elite Coaches were asked to rate on a five-point scale
"the following QUALITIES that you VALUE in an elite coach".
Items rated as highest by Elite Coaches were "having good rapport with athletes" and "keeping up
to date with the latest developments in coaching" in that order.

Could you suggest reasonsfor this rating level by Elite Coaches?
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"The athletes have to feel confident in themselves and they have to feel confident in the
knowledge the coach gives". "If the coach has enormous levels of knowledge but can't
communicate, then that becomes a problem". "I think it is very important to build that
relationship".
"When it comes to elite level, I think you are looking at player management, those sort of things
and there's a lot of egos, there's a lot of t h g s like that ... if you've got good rapport, a good
understandmg with your players, people are going to do a bit more for you, you are going to be
able to push them a little bit harder". With regard to keeping up to date with the latest
developments "it's always good to have that new feedback or that new stuff you can try, different
tactics, or different measures ... it gives the players information where they can go if you're not
reaching those certain levels". With regard to the option of success of the athletes "success
doesn't just happen, it comes fi-om those things, those measures and feedback". With regard to
being a formerelite athlete - "Not all good athletes are good coaches"
"To be perfectly blunt, if you don't have good rapport when dealing with elite athletes, you can't
coach them. It's hdamental to everything else you're trying to achieve".
Players respect someone [their coach] if they have played at a high level. . . . It makes it easier to
make players listen to you. Equally so, some might be brilliant players but the just don't have the
attitude or the ability to realise that all that coaching they absorbed can be turned around and
applied to others". "Many years of coaching experience is probably the least important, as it may
be totally outdated".
"We [coaches] tend to measure success more by how much enjoyment we [coaches and athletes]
get out of the sport. "I think you're not going to be successful anyway under most circumstances
if you can't develop good rapport with your athletes, so it's almost a starting criteria".
"I think it's just more whether you're keeping up to date with what's going on, and if you are a
coach who tends to at least try to keep up to date with the latest techniques ... then think all the
players appreciate the fact that they're not living in the past . .. they are moving forward".
"I thinks those answers are fi-om coaches that are a little bit on the losers side of it. Because if you
are [pause - have] good rapport with the athlete, well you might be a nice bloke, but if you don't
have success well [it's worthless]". "Ifyou know your job and what's required, you don't have to
be a fi-iend". "If they're not successfid then your coaching is not good. It's as simple as that".
"If you compete and get a lot of knock downs [defeated] then you will probably stop competing
because you don't enjoy it". "If they [the athletes] don't have a bit of success then they will give
it away"
On keeping up to date on the latest developments - "Yes I think they have to [keep up to date] it's
getting far [too] technical in most of the other sports. In riding sports, in our sport I think they
should come back to the old values a bit, because they can't really reinvent anything on
something new really".
"Having good rapport with athletes certainly would be #1 in my book, because without that you
haven't got very much anyway. You've got to have that with every athlete". "The really top
coaches know how to handle those two or three personalities that they are going to have [in their
team]. It's in doing that [particularly in team sports] you build that team harmony together".
With respect to keeping up to date with the latest developments - "In our sport [hockey] most of
the innovations come about because of the changes in rules".
"If he [the coach] doesn't have a good rapport with his pupils, he's not going to make a living".
"It's very hard to get kids to work in this country unless they llke you and they like the sport".
"Keeping up to date makes you more efficient in what you are doing".
"If you don't have good rapport with an athlete then you will never achieve your goals".
"You need thatrelationship so that they have confidence in you".
"You can't coach as you were taught [when you were an athlete], you need to be aware of the
latest techniques in order to be competitive".
"Yeah, it's the basis of coaching. The coach has to be able to relate to his swimmers for them to
be receptive and to learn".
"I think if your coachlathlete relationship is no good, a lot of the time they're not going to get
anywhere. There's got to be h s t between athlete and coach". "Success is really the development

of the athlete [as opposed to the how successfU1 the athlete is]". "You're only as good as the
current athletes you've got".
"I t h d education is top, because without education, what is coach?'
"Coach must have good connection with scientist".
"If athlete and coach do not have a good connection and not understand one another it is not
~ossibleto work well".
"I don't know why they [coaches] would say that [that having good rapport with athletes is their
priority quality of a coach]". "I t h d good rapport is important, but I don't think it is the most
important thing".
"If you want to improve you've got to look at the latest developments of what's happening".
When asked about the option success of the athletes under the coach 's supervision, the
respondent said "I t h d that's luck ... Don Talbot said he was lucky getting the Konrads
[champion swimmers]".
"Good rapport with athletes. If you haven't got the athlete's support you haven't got the athlete's
commitment if you like". "Rapport to me brings in a lot of other things. You've got confidence of
the athlete, the athlete respects you, respects the results you get, your authority".
With regard to the success of the athletes under the coach's supervision "The coach needs to
develop a well rounded athlete . . . Results 'are a lottery".
"If you can't communicate with your athlete then you are never going to get the message across
anyway".
"Keeping up to date, well that just stands to reason. Just because something's been successfUl for
55 years doesn't necessarily mean it's the best way of doing it".
"An athlete will work harder if he has respect and develops an understanding with his coach. I
think he must develop a rapport with the athlete, so he [the athlete] doesn't think you are bullying
him."
"If the athlete knows that the coach has been an elite athlete themselves in their sport, this seems
to pass a lot of barriers fist up. Because when the coach says I know how you're feeling, then the
athlete says ah he's been there; he's been to the worlds. You find that the athlete tends to open up
a bit more".
"As an elite coach you must have a track record [as a former elite athlete], you must build a
rapport with the athlete because they understand that they have got where they've got fiom
coming fiom their humble beginning with their humble coach, so when a new coach come
through, if he has an authoritarian approach all can be lost".
"You get more out of the athlete [when you have their respect]".
Keeping up to date with the latest developments - "A lot of our athletes are a lot more educated
.. . they are used to pulling things up on the net and if they are doing this, they want to be able to
discuss that with their coach".

Q 3). A rank order question required Elite Coaches to RANK in priority order
"your preference for the METHOD OF PRESENTATION of research findings".
Responses to this question ranked as highest "coaching conferences and "sports specific
magazines" in that order and ranked as lowest "scientific journals", yet elite coaches agreed with
the statement that "I believe that I have an appropriate level of sports science" (strongly
agreelagree-72.5%).
Could you explain/suggest why Elite Coaches responded in this way?
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"The average coach, in trying to read scientific journals, would find it laborious".
"It comes down to [available] time and I guess a financial situation". "You can only get so much
stuff that you have to buy personally and it's great to be given a whole lot of stuff, but whether
you take the opportunity to go through it with the respect it deserves and hlly comprehend those
sorts of things, I think coaches saying I have an appropriate level of sports science. It depends on
what personnel they have around them. If they've got fitness coaches or those sort of
conditioning coaches, that's their role. I understand what they're doing, what you're saying ...
That's your area". "You only need a certain amount of sports science [knowledge]".
"If someone comes out with something which is of general nature in sports science, they want
that general nature to be made specific in their sport. A sports specific magazine is going to make
that". "Scientific journals are really going to be talking about something in general and I want
something specific to my sport". "Coaching conferences - it's being made [sport] specific". "I
don't read sports science journals. I don't have the time".
"I think wherever they [coaches] can go and get information already sorted out basically for
themselves so that they don't have to go through the sports science journals to see if this month's
sports science journal has an article that is appropriate to their sport, then it make it just that little
bit easier". "It's more a matter of convenience than anything else". "With coaching conferences,
you're probably getting together with fellow people so you are networking".
"They don't understand [scientific journals] I think". "I don't think they have a scientific
background".
"Coaching conferences. They just sit there. They usually go to some nice city and a nice hotel
and have a nice night out and then they talk about things and they've some topics that they go
through".
"I think because you get some information [in sport specific magazines] about other competitors
that, what's happening, then you can relate where you fit into that. Sports specifically"
"The responses don't surprise me. I don't agree with them, but they don't surprise me!"
"How am I aware of which journals [sport specific information] I should be looking at. Which
ones are going to have those sorts of things? Where as if it's in a sports related magazine, you
know it's a common thing that they are going to have some sort of information [relevant to the
coach's sport]".
"The average coach probably wouldn't know where to look".
The benefit of coaching conferences - "Mostly interacting with other coaches, networking etc".
"People have different backgrounds [education]".
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"You have the opportunity of meeting people, and talk on a one to one basis ... and you get a lot
of input that you can take out of a conference".
"I find them [sport specific magazines] difficult because they keep repeating themselves [ie
articles are often repeated]".
"You've just about got to be an academic to understand them [scientific journals]"
"I would certainly rate a sport [specific] magazine [highest] depending of which area I'm looking
for [information]. If I'm after information on technique or strength development I can source that
information myself. In relation to seminars [and conferences] I wouldn't rate it the highest
because it . . . I would see literature [sport specific magazines] being my highest".
"Seminars [and conferences] are a once a year thing, two at the most, where you want the
literature straight away. I can ring up, track it down and get it as I need it."
In response to scientific journals being rated low - "We rely on our association to include
research findings in their quarterly magazine [which they do and therefore no need to search the
scientific journals]".
"You need some understanding of how to read science reports and I personally struggle with
that"..
"Going to conferences you are actually with people and get to discuss specific issues".

3

reports on related research findings]".
"Probably access and cost [are barriers to coaches with regard to scientific journals]". "I suppose
it's a time hctor too. Its [scientific journals] not something that is readily available". "Coaching
takes up a lot of time".
"I agree with sport specific magazines. It is good. If coaches have any problems they will look in
special [sport specific] journal, because it is special, but I believe that coaches must also look in
scientific journals". "You read this [sport specific magazine] but then go read science [for proof
that it works]". Coaching conference, yes we talk, it is good because it is between many coaches
and many views and together the connection is good". "Coaches do not have [enough] education
[to read scientific journals]".
"I don't know because I wouldn't agree with them. I would think the best way would be to get on
the web. Pick information like that because it's more up to date, you can get it immediatelp.
"They might have rated those high [coaching conferences and sport specific magazines] because
they are the easiest things for a coach to get in touch with".
As to why scientific journals were rated low - "That's low because they are hard to find. Very
hard for the lay-persbn to find those journals".
"It's [coaching conference] a closed environment. It might go over a weekend or longer. You're
there very centred and very specifically focussed and in that concentrated environment you're
probably going to take it in more ... you can ask questions".
"Every coach who registers with the Australian Track & Field Association, pays their annual fee,
automatically subscribes to Modern Athlete & Coach".
"Maybe the majority of the coaches felt that the scientific papers were a little bit too technical I
would thmk. Access and also understanding, it it's particularly scientific and jargonistic in its
"Sports specific magazines. Obviously if you are a serious sports coach you are going to read
particularly your associations magazines". "I think coaching conferences are invaluable,
invaluable for networking, invaluable because you can not only network with coaches but
network with the sports sciences who prepared the reports. You can talk to them; you can ask
them specific questions ... get contact details".
"May be because they [coaches] feel a bit unsure of being able to plough through the plethora of
information that's in them [scientific journals]". "Maybe time is a hctor"
"Coaching conferences is one of the better ways of achieving and getting through to people to
have face on face, to have people there so that you can then ask questions. You also have a peer
group there as well, so you can learn a lot over a cup of tea". "It's more personal, it's coach on
coach, you're with a peer group and you have a lecturer and a designated question time".
"Sport specific magazine are usually useful when you want to know something in a specific area
such as periodisation". "I find that sports magazines [are good] because the need to condense
things, tend to be a far better way of going about because you can virtually make a lesson plan
out of the article". "Where as a [scientific] journal, they waffle on and lose me".
With regard to scientific journals -"Again I come back to limited time. What you want is more

Responses to four Likert-scale questions were indeterminate with a spread of responses between
"agree" and "disagree", and for one item there was a large number of responses as "not sure".

Q 4). One Likert-scale item consisted of the statement,
"In general, performance based research is only of value to coaches if elite athletes
are used in the study".
Responses fiom elite coaches to this question were:
"strongly agreelagree" at 42.2% and "strongly disagreeldisagree" at 43. I%, and with "not sure"
at 14.7%
Could you suggest reasons for the way that Elite Coaches responded?
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"It depends on the specific area you are talking about [what research question you are trying to
answer]". "Depends if you are trying to differentiate between elite and non-elite". "It has to be
situation specific".
"For the elite athlete, that's great, but there is only a small group of those but there is a bigger
group underneath". "You've got to have that feedback fiom a larger base [non-elite]". "What is
the research upon [what is it trying to measure?]".
"I thlnk it is very sport specific". "There are specific areas where you have to .. [rephrased the
response]... the research has to be applied to the right group of people".
"That's a tough question to answer off the head". "They [elite athletes]- have different attributes
that are quitedifferent fiom the person in the general
"They simply didn't understand. "First you have to specify what elite athletes are, and what ever
the range is". "There can be lots of elite athletes, depending on what level they are [ie. Elite age
groups junior nationals, senior nationals]
"And how many elite athletes do we have that go to the Olympics. You might get a squad of
ten".
"It would depend on the coach level. Whether he had a Level Three or not, he would not relate to
it as much as someone coaching a national team".
"They [results when researching with elite athletes] are unrealistic to a lot of players who are
never going to reach the levels or markings that were done there [in studies using elite athletes]".
"It depends - what are you measuring and what is it for?' 'Can it [the results of research] be
used with my athletes?'.
"I thlnk the coaches that would agree [with the statement] have elite athletes". "It's that little
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1 "Probably, if you are dealing with elite athletes, you would want them [subjects] to be of the level

&
"You need to have above average athletes [in the study] to be able to relate to performance [at the
elite level]".
"I suppose the ones [coaches] who are for it [using elite athletes] are saying you've got to use the
elite athlete because they've been trained to that level". "If you want to know something that is
going to effect the elite athlete, you've got to use elite athletes. If you want to know something
that's going to affect your general athletes you don't need to use elite athletes".
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"It's important to have elite athletes if you're studying something for the elite ness [of athletes]".

"I would have though that when you are tallung to elite coaches they would want any research
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"Depends on what it is that you are actually researching".
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"I believe there is ambiguity there, because of the fact that ifyou are a coach of a national team, a
state team or a club, what you should base your sample on is what you are doing every day".
"You need to establish what your study is for and use athletes of an appropriate level".
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Q 5). Another Likert-scale item consisted of the statement,
"not enough research looks at the athlete in a holistic manner"
Responses to this question were:
"strongly agreelagee" at 51.0% and "strongly disagreeldisagree" at 16.5%, and with a high
number of responses as "not sure" at 32.5%.
Couldyou suggest reasons for the way that Elite Coaches responded?
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"Most research looks at a specific area [physiology, psychology etc] ". "I would say it [the need
for holistic research] would be very low on my priorities". "It would be extremely difficult [to
conduct holistic research]".
"I don't know if I can answer that".
"Research so often looks at specific issues and then other people come and interpret that and put
into the holistic". "It's hard expect research to look at the holistic when it has to be so
specific". "It depends on the topic. If you're looking at a kind of multivariate study on how you
best prepare a particular athlete for a particular event, you're still going to be looking at
specifics').
Response consisted mostly of arguments as to why we need to study the athletes in a holistic
manner. The response did not address why some coaches may have agreed or disagreed.
"How do they know? What is their background to say that? A holistic manner - What's included
in that? Or what do they think is included in that holistic manner . .. it doesn't say that [ie what's
included in holistic] in the question?'
"It depends on the level of coaching". "The researcher to me forms part of the package. As a
coach with an elite athlete you need all of the small parts [individual scientific disciplines] and as
a coach it's what I do with them to make that player better".
"I suppose when you mean holistic you mean everything and everybody don't you?"
"I looked at the question as all aspects of their shooting method plus their lifestyle"
"To tell you the truth, I don't know [what holistic research has been done to be able to answer
that question]".
"There are many factors that effect an athlete's performance, you've got the physiology, you've
got the training, you've got his weight area, you've got to look at what's happening in the family,
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"What is holistic?'

I mean?"
"Are you talking about, if you like the world of that athlete, the social pressures, the academic
1 pressures, the family pressures, the training pressures, is that what they're saying?"
1 "It's probably pretty rare to find an article which will in one piece of research that looks at the
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multidisciplinary spectrum of the athlete".
"It's very hard to do a research project that covers everything". When holistic was explained and
the coach was asked if there was enough
- research looking
- at athletes in a holistic manner, his
response was "I don't know".
"Probably the definition of holistic. what it encompasses mav have caused confbsion".
"In our sport bud01 we are trying t6 look at not oniy develo;ing the body to do the sport and
reach elite status, we are also developing the mind to do that as well. We are also developing
people for our society. That's why we say you play judo for life. Because if you have a good
inquiring mind, you can do your job well and achieve in other areas".
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Q 6). A Likert-scale item consisted of the statement,
"the language that sports scientists use when reporting research studies is not a barrier to
understanding".
Responses to this statement were "strongly agreelagreell at 42.7% and "strongly
disagreeldisagree" at 33.8%, and with "not sure" at 23.6%.
How could this result be interpreted?

"I'll link that back to the question on scientific journals - most elite coaches can wade through it,
but some coaches would find it d~fficult... they are not up on the terminology".
2
"I think it's about the research and what they are looking at.". "If you start using terms [not
understood generally] you start clearing out a whole lot of people". "Equally so, researchers are
now coming from a variety of backgrounds, former athletes etc, and the understand how to
communicate with coaches".
3
"Are they talking about sports scientists writing in sports specific magazines where its all been
interpreted for them for the coach or are they tallung about an article in a scientific journal?"
"coaches here are probably responding to sports specific magazines".
4 1 "I think there is a high
- -proportion of coaches who do try to keep themselves updated with
scientific research and therefore have an understanding &the t&ninology, but let's be honest we
can't keep up to date on all the areas in our sport and we rely upon other people to interpret stuff
for us". "However I guess the amount of research and the number of areas that we're required to
have expertise in, we do tend to lose it, so I can see that in some cases it can be a barrier to
unders&ding".
5
"[Differences in] upbringing and education". "The ones who say it is too hard to understand and
the ones who are not quite sure about it, the one who say they are not quite sure about it, they're
just not game enough to say they don't understand". "They are just too embarrassed to say, they
really wouldn't admit that".
6
"I suppose it depends on their [the coaches'] own understanding of it [sports science] and how
comfortable they feel talking to physiologists and so forth".
"Generally, I think the sports science people are good and they're fairly attuned to what's
required from the coach and the athlete".
1 "The question just made them uncomfortable. They didn't want to show ignorance".
7 1 Several redirections to the question were provided but no particularly relevant response was
forthcoming.
"Probably, personally, some of the technical terms used, I'm not up to date with them. I've got to
8
find a book and look up what they said".
9
"I suppose it's how deeply you've gone into it and grabbed those scientists by the neck and said
hay, explain it all in a bit more detail and get back [something] fiom what they have said .. . come
back down here [to the coaches level] and explain how you got to there ... and let's go step by
step and basically a coach will go along until they don't think it's an advantage to them and then
they'll drop out". "Some coaches don't want to acknowledge that they are dumb".
10 "Possibly, to me it might be that those who don't see that barrier, are the people who have gone
through the physical education courses can understand physiology, where as people like me that
have come up and started coaching and been involved with my own running background and
what I've learnt .. there are many terms you don't understand".
11 "Every coach has special words ljargon that helshe uses with hislher athletes and not necessarily
understood by other coaches and athletes1 ... if it is scientists words it is different".
- "Many coaches don't have education, scientific education".
12
been educated. A lot of coaches have had no education at all, haven't done tertiary, haven't done
anything at all at uni, or no in-depth courses and therefore they get lost on the words. I think their
background is ver important".
13 "That would entirely depend on the academic qualifications and the specific background
of the
coaches". "Yes, I some&es tend to agree thatit is a barrier".
14 "If the sports scientists started reporting research studies with plain English instead of in
scientific terms, you would look at it and think, well, this doesn't look valid to me, is he [the
I researcher] making it up? You want something substantial"
15 1 "The majority of coaches would not have tertiary education". "So it would depend from where
the coach that was writing the response was coming fiom".
1

I

1

I I
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Q 7). A Likert-scale item consisted of the statement,
"sports science researchers do not need to have coaching experience".
Results were evenly spread and with "strongly agreelagree" 39.9% "strongly
disagreeldisagree" 39.9% and with 20.2% responses as "not sure".
How could this result be explained?

1
1

5

1

1
11

12
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"No, I don't think it is necessary, I do think that perhaps an understanding can come into it, but if
the coach can demonstrate to the researcher what the need is, he the researcher will be able to
have the skills to narrow it [the research question] down". "I imagine that there would be some
people that would suggest that you can't look at anything to do with our sport unless you know
our sport".
"If they have some knowledge of sport, it doesn't have to be of a specific sport, even if they have
had that background of being involved, I think they would probably have an understanding of
where it [research] needs to go to". "In the last 10 years, coaches have become a little more
scientific, a little bit more willing to accept more feedback". "I don't think coaching experience
[by researchers] is required". "Some coaches welcome opinion fiom outsiders, an unbiased
opinion".
"It's probably sport specific". ."I would agree, sports science researchers would be far better if
they had coaching experience ... but they don't need to have it"
"If you have coaching experience you tend to be able to appreciate where the complications and
difficulties are in developing an elite athlete, a little bit more than if you were coming out of left
field". "It helps you [the researcher] to keep a focus on how you are able to assist to sports coach
in your research endeavours".
"I personally don't think it is necessary to have [pause] to be a coach [in order to be] to be a good
researcher and to provide some excellent information for coaches. I think you ultimately get
feedback fiom the coaches one way or another".
"It's a bit like a good policeman. If he was a thief beforehand, he knows exactly how it works and
would make him a better policeman". "If the facts are clear and the questions are clear, then who
ever puts them together, then that's got to be clear".
"If it's a horse race, whoever is the researcher, if they had to find out which is the fastest horse,
he doesn't have to know one thing about horses, he just has to figure out who comes first to the
line". "It just depends on what you are trying to figure out [as to whether coaching experience is
required]".
"In most cases, I don't think it's necessary, providing the coach and the sports clearly outline
what they want fiom the sports science people. I don't think they need to have coaching
experience at all!"
"If they've [researchers] got it, it's an advantage, but it's no disadvantage if they don't have it".
However with some coaches - "They may think I'm the coach, if he's got coaching experience or
understands the sport, it makes it easier for my job, because he's going to come back with a better
"I would imagine that nearly all sports scientists would have come fiom some sporting
background and would have some sort of idea". "Coaching is teaching to some extent, and you
can't get higher than an academic unless you've taught".
"If they [researchers] have no coaching experience or understanding or appreciation of coaching,
how can they communicate with the coaches of what they are talking about".
"or a knowledge of the sport".
"I can see it both ways" "Personally I think they should" "It would be a benefit [to have coaching
experience]". "I've dealt with a sports scientist and he was very good, and he wasn't a coach".
"They [researchers] need to know the sport. They need to know the ins and outs and especially
"I don't think the person [the researcher] has to have coached in order to do that [research a
specific area of physiological performance], where as if you're [the researcher] looking at the
overall aspect of coaching and trying to make some comment, you would probably need a bit of
background [ie coaching experience]". "It's horses for courses".
"I cannot say not experience or without experience or with experience [ie whether researchers
should have coaching
- experience] but better if scientist have an understanding of the sport".
"Scientists think about only one aspect and research, but if not understand all-sport".
"Because no one is sure. They're not sure whether you do need it or you don't need it. I think
therefore, they sit on the fence".
"I don't think you [the researcher] need to have coaching experience but you need to know what

the sport is about".
"I would have thought that there would have been more who would want coaching experience
[by the researchers]".
"I think they would be more aware of reporting in a more ii-iendly language . . . they would be a
little bit more aware of what the coach does".
14 "I personally don't think it would be necessary".
"You [the researchers] need to have an understanding of the coaching process".
"Coaching experience may enhance your ability to research better or more effectively, maybe,
-because perhaps you understand the athlete better, maybe".
15 "My opinion would be how can you write a book on driving a car if you don't drive a car? I
believe they must have some coaching experience, no matter how limited, otherwise it would be
very difficult for them to really understand all the tangents".
"The other coaches may have said it's not necessary [to have coaching experience] if all the
researcher is doing is writing a scientific publication that doesn't relate to performance".
13

Semi-structured Follow-Up Interview Schedule
Sport Science Researchers (SSR)
Prenaratinn
- - - r--

As a participant in the survey of sports science researchers, you have been selected to undertake a brief
interview. The purpose of the interview is to seek your opinion concerning the results of the survey in
order to provide a clearer understanding and clarify particular issues. Please read the following
questions before we start the interview, so that you have some time to reflect on your response.

Questions
.

1).A
question
structured as a rating scale asked SSRs to rate on a five-point scale
,
"the following areas of research that you feel would be O~BENEFIT
to coaches".
Results showed that SSRs rated highest "improving the techniquelefficiency of athletes", and
"development of recovery techniques", in that order. Items rated as lowest were "nutritional
supplementation" and "weight control" of athletes, in that order.
Why do you think that SSRs responded this way?

Q 2). SSRs were asked to rate on a five-point scale
"the following QUALITIES that you VALUE in elite coaches".
Items rated as highest by SSRs were "having good rapport with athletes" and "keeping up to date
with the latest developments in coaching" in that order.
Could you suggest reasonsfor this rating level by SSRs?

Q 3). A rank order question required SSRs to RANK in priority order
" the means by which you believe coaches SOURCE their knowledge".
Responses to this question ranked as highest "networkmg" and "attending coaching conferences"
in that order, and ranked as lowest "scientificjournals", yet SSRs agreed with the statement, "I
believe that the coaches that I have worked with have an appropriate level of sports science"
(strongly agreelagree-63.0%).
Could you explain/suggest why SSRs responded in this way?
Responses to two Likert-scale questions were indeterminate with a spread of responses between
"agree" and "disagree", and for one item there was a large number of responses as "not sure".

Q 4) One item consisted of the statement,
"In general, performance based research is only of value to coaches if elite athletes
are used in the study".
Responses to this question were:
"strongly agreelagree" at 39.2% and "strongly disagreeld~sagree"at 48.3% with 12.5% "not sure"..
Couldyou suggest reasonsfor the way that SSRs responded?

Q 5). A second item consisted of the statement,
"Elite coaches consider research important"
Responses to this question were:
"strongly agreelagree" at 54.6% and "strongly disagreeI&sagreeuat 16.8% with 28.6% "not sure".
.
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Sports Science Researchers Interviewed

Gender

Discipline

Institution

State

F

Psychologist

Sports institute

ACT

M

Nutritionist

Sports institute

ACT

M

Physiologist

University

NSW

F

Nutritionist

University.

NSW

F

Physiologist

Sports institute

ACT

M

Sociologist

University

VIC

M

Physiologist

University

VIC

F

Biomechanist

Sports institute

ACT

M

Biomechanist

University

VIC

M

Physiologist

University

VIC

Questions to researchers (N=10)
Q 1).A question structured as a rating scale asked sports science researchers to rate on a five-point scale
"The following areas of research that you feel would be of BENEFIT to coaches".
Results showed that sports science researchers rated highest "improving the techniquelefficiency
of athletes", and "development of recovery techniques", in that order. Items rated as lowest were
"nutritional supplementation" and "weight control" of athletes, in that order.
Why do you think that sports science researchers responded this way?
"nutritional supplementation and weight control have probably been quite well researched
- "With technique and efficiencies I guess coaches think they could make greater potential gains".
"there were probably only a small number of researchers surveyed who would have expertise to
2
research areas of nutritional supplementation and weight management and therefore they might
under represented in the sample surveyed"
"Weight management is much more difficult (to conduct) and why it may have been rated as a
low priority".
"Recovery is a much broader area" whereas "nutritional supplementation is more specific"
"Dietetics would be something that would probably be better covered by dieticians in their own
3
right, and that would cover weight control".
"Obviously it depends on the people who answered the survey ... what their area of expertise was
4
...That might have been the area in which they work most strongly and so that's their particular
bias". "Recovery techniques are currently very topical" ". .. and maybe they [researchers] have
rated some of the nutritional strategies of recovery within that [recovery option]". "[the
respondent agreed with the low ranking for nutritional supplementation, stating] there is not a lot
of evidence that supplementation is going to make a lot of difference [to performance]". "People
1 answer according to their backgrounds". "It depends what sports they are working with".
"Probably with the techniquelefficiencyand recovery, they're probably fairly new areas. I thlnk
5
that might have something to do with it. They're new areas in terms of what people know about"
"Whereas possibly with nutrition and weight control, that's been done for quite a number of years
and got quite a bit of research out already about that".
6
"I'm more of a sociologist ...I'm more concerned on the behavioural aspects of coaching and so
on". "I guess technique and efficiency is always number one. You're trying to get the best out of
your athletes. There is still possibly this mentality. We treat athletes as machines. We try to make
them more efficient all the time".
"The researchers you asked, were they mainly physiologists?"
Nutrition and weight control were rated low because "Probably not a lot of people deal with
nutrition".
7
"Anytime you can improve the technique and efficiency of the athletes, you usually improve
performance, so that's absolutely a performance outcome".
"Recovery, again it relates to training and basically if you can improve recovery, you can train
more, and if you can train more you can perform better. So I see those quite clearly as directly
being linked to improved performance".
"Nutritional supplementation.I'm surprise it's as low as it is. But having said that, there are a
whole lot of supplements out there that don't work and aren't ergogenic so they wouldn't be
expected to improve performance".
1

-1
8

9

"From a biomechanical perspective, technique and efficiency is what we are about".
"Technique and efficiency is important for all sports, and recovery covers all sports".
"Nutrition and weight are fairly dependent upon the sport [in question]"
"There's actually quite a quality of data there, you just need to convey it to the coaches, it doesn't
necessarily need new research. A lot of it has already been covered".
"Technique and efficiency is something that is in all sports and so is recovery and I guess at the
elite level training is more demanding than ever in terms of volume and intensity and so recovery
has become a real issue with overtraining and so on".
"Nutrition is important too but maybe there is a perception that there is already a good handle on
it and they are doing it well already. And weight control is probably not a big issue"
It depends on the sport that people are talking about and working with. Every sport has a hfferent

-&
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"I suspect the hndamental belief that training and responses to training are still the best and most
effective ways of increasing capacity and therefore performance. And whether there is a view that
weight control and nutritional supplementation has already been researched enough and there is

lot of data out there and we know that people are doing that. And where the advances will be.
Everyone will know about carbohydrate and creatine and protein powders, but where the big
advances will be , will be in energy costs associated with activity, such as efficiency and the
ability to recover fi-om one training session and train again, I suspect that is probably the reason
for it {researchersresponses].
If there are people in sports science workmg as physiologists, looking at the various training
strategies and exercise economy. Is that a systematic scientific approach to that or a personal bias
towards their own area, is there any evidence in a multifactorial analysis of what is the major
factor that changes performance?

Q 2). Sports science researchers were asked to rate on a five-point scale
"The following QUALITIES that you VALUE in elite coaches".
Items rated as highest by sports science researchers were "having good rapport with athletes" and
"keeping up to date with the latest developments in coaching" in that order.
Could you suggest reasonsfor this rating level by sports science researchers?

"A coach is open to trying things if they are keeping up to date with latest developments".
With regard to having good rapport with athletes "it is probably different in team sports
compared to individual sports".
Important for coaches to keep up to date and hence receptive to input fiom scientists.
"As a researcher you need the athletes to cooperate and one way to get the athletes to coop with
your research is to have a coach who directs the athletes in a direction you want them to go and
that is only possible if the coach has a good rapport with the athletes".
With regard to the 'art' of coaching "coaches need to have a good rapport with their athletes".
"Researchers have a vested interest in coaches having a good rapport with athletes".
"In terms of success of the athletes there is more to the coach that would produce the results"
"if you didn't have someone with good rapport with athletes I would think there would be
something wrong". "As a sports scientist, you want someone who is open and ready to
understand and take onboard information and then the scientist can value add". "Keeping up to
date with the latest developments, that's really a matter of being open and willing to learn, and
without that the sports scientist can't really do anything".
With regard to having good rapport with their athletes, perhaps "they [researchers] have said that
the coaches already have these things [experience and qualifications]. Obviously you would think
that keeping up to date is important, so that doesn't surprise me. "It is easier for them to work
with coaches who are like that [have good rapport with athletes]. If they [coaches] have good
rapport with athletes, they will have good rapport with people and will therefore have good
rapport with you". "Coaches who keep up to date with the latest developments in coaching are
fieih, fertile ground for implementingne& strategies, which is what scientists are trying to do".
"I think that having good rapport with the athletes is essential to being a good coach really, so I
think that's probably why scientists rated that high" "I guess the coaches who have a good
rapport with athletes are also probably the easiest ones to work with".
"In terms of keeping up to date with the latest developments in coaching. Again I think its
beneficial for the athlete in terms of getting the most out of their training and their performance,
but also beneficial to the scientist in terms of what they might be able to do in terms of research
and workmg practically, if the coach is up to date, then they're probably more likely to use our
services".
"Obviously if you don't have a good rapport with them [the athletes] you're not going to get, like
many organisations, if you don't treat the people well they aren't going to provide a good
service". "Once you don't have good rapport your whole system is going to break down. It's the
same with athletes as well"
"My response would have been the success of the athletes under the coach's supervision".
"Success of the athlete has to be number one because I would doubt that you could have
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"Having good rapport with athletes being the top surprises me". "I rated coaches by their results
[ie. success of their athletes]". "I guess maybe they're hoping that if they have a good rapport
with their athletes they've got more chance of getting our research across to the athletes".
"Keeping up to date with the latest development I would rate fairly highly ... on the basis that it
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"Coaching is about bring out the best in an athlete and everyone has probably seen examples of
coaches that haven't had good rapport, and they struggle".
"Keeping up to date with the latest development at the elite level particularly, coaches can use
their experience but to keep developing themselves professionally and to have the edge on other
coaches and their competition, the latest developments are important. It's a never ending search".
"Ultimately coaches are rated by the performance of their athletes, but in terms of assessing how
effective a coach is, you can't just do that". "The success occurs in spite of them [rather as a
result of their coaching]".
"Experience can help, but you can do the same thing year after year, and years doesn't prove
anything".
"I'm not so sure about rapport. I think rapport probably may well be a proxy for [pause] . . . One
would assume that coaches who can develop good rapport also develop success. I think a scientist

I

by their very nature says "what's the evidence, give me the literature" so I think keeping up to
date with the latest developments is probably ... I can understand why that would be [rated
high]."
"I'm sure there are lots of situations where athletes have been successhl not because of their
coach but in spite of their coach. Whether those sorts of coaches survive very long ,they
probably wouldn't."

Q 3). A rank order question required sports science researchers to RANK in priority order
"themeans by which you believe coaches SOURCE their knowledge".
Responses to this question ranked as highest "networking" and "attending coaching conferences"
in that order, and ranked as lowest "scientific journals", yet sports science researchers agreed with
the statement, "I believe that the coaches that I have worked with have an appropriate level of
sports science" (strongly agreelagree-63.0%).
Could you explain/suggestwhy sports science researchers responded in this way?

1
"Iagree that networking is their biggest source of information".
"It is a very onerous task going and reading a lot of journals in a particular (scientific) area".
"Networking is something you [coaches] do all the time. It's not something that you have to go
out of your way. It's an easy thing to do".
"Attending conferences - I guess if you are looking for the latest information, that's where it is
presented".
"Whilst they may have an appropriate level of sports science, they may not have the skills to
analyse the scientific journals'.
"Although coaches have the expertise and background knowledge, I wouldn't see them as people
that would spend a lot of time with their heads in the journals - that is the role of the sports
scientists". "I wouldn't see them [coaches] spending a lot of time in scientific journals, I don't
think they [coaches] have the time, I think the scientists have the time"
"One reason could be that scientific researcher's feel that's partly their job to impart scientific
journal knowledge on to the coaches and that the coaches are so busy implementing the strategies
and keeping up to date in so many areas". "It's so hard to keep up to date in just one area of
sports science". "It's pretty much mission impossible for a coach, particularly at the elite level, to
keep up to date in all the areas'
"Some coaches wouldn't have the scientific background to read some of the scientific iournals
even though they believe they do. Potentially partof it might be to do with, these daysUtoget
something published in a decent journal, it has to be very scientific, has to have good
methodology it has to use novel techniques . . . and it's not always practical [to everyday
coaching]"
"Sport specific magazines, I see that coaches might use that more as a source, because quite often
you get good writing in there in a really practical language, easy to understand, but I guess
networking, talking to other coaches about things that they do. Because I think with a lot of
training methodology its all about trial and error as opposed to research, and t a h g to other
coaches, they might have said I tried this and this didn't work, that would probably mean more to
them than something that came out of a journal"
"They probably can't read the journals. Even the people who come out of here [sports science
students], it's very difficult to get them to read scientific journals". "The way in which, I guess,
scientific journal articles are written are not always the easiest for interpretation. I have always
suggested that there should be people in the middle who are interpreters".
"Searchmg the world wide web is one thing but what you read on the web is not always true".
"I can believe that coaching conferences would be rated quite highly, having been to them and
spoken at them and everything else I think that's good I don't have a problem with that. In this
country I think we've got a pretty good coaches conference network going"
"Networkmg is only as good as the other person you're talking to".
"I don't think they [coaches] understand them7'."I agree that they perceive that they may have
enough knowledge, but having been in the filed 15 years and working with students every day,
my PhD students can't read a journal article and that's what they are trained to do. They might
after four years. I strongly suggest that the coaches haven't got the tools to read a scientific
journal and glean the information. I guess you could turn it around and say well that means we
should either be writing for lay-magazines and journals, which very few scientists do I might add,
very few, because we just don't have enough time. It's absolutely simple. I get paid-by the
University to publish in a scientific journal. I don't get paid to write in a Runner's World
column". "Pubmed related journals which are out of reach and physically inaccessible by most
coaches now, because you wouldn't have a subscription to them because they are prohibitively
expensive. You can't always access them online because you need a library University
subscription. If I was a researcher trying to access them at home, I would be in big trouble, I
wouldn't be able to access the information as a researcher, so how on Earth is a coach going
- to
access it. The AIS is the exception. They physically have some of the journals there".
"There's no bottom line take home message in most scientific papers. That's a fault I think7'.
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"It's a pretty daunting task to go through those [scientific] journals". "Some of those journals,
like there might only be one article that is relevant to them. There's a time factor as well". "It's
pretty hard to get hold of some of those journals".
With regard to networking and coaching conferences - "Just talking to people and playing ideas
of each other ... and again it's a factor of time"
"Networking is something you [coaches] do all the time. It's not something that you have to go
out of your way. It's an easy thing to do".
"Attending conferences - I guess if you are loolung for the latest information, that's where it is
presented".
"One question I have with this question, it says coaches, not elite coaches because I think at the
very elite level coaches would start to look at some scientific journals".
"Maybe researchers think coaches have an appropriate level of sports science because they
understand the basic principles of training that are taught in coaching manuals, they can kind of
speak the same language, but that doesn't means they read the scientific journals".
"I assume it [networking and coaching conferences being rated highest] is because there is a
perception that there is greater credibility placed on the shared coaching experience than there
might be on the value of the science and I guess as scientists we would like to think that we can
impact on things, but the reality is that advances in performance are probably dealt with on the
field and on the track and then scientists retrospectively try and find out why". "In terms of
technique and efficiency, a lot of those sorts of things probably started on the track and then the
scientists explained why".
"Coaching conferences were rated next highest as it is probably a way for networlung to take
place. And probably for the sports scientists to get in there and have their say as well. And
probably for a lot of sports scientists, perhaps less so for those associated with sports institutes, it
might be the only opportunity they get to really interact with a coach. I don't see coaches on a
daily basis".
"I personally wouldn't equate reading scientific journals as an appropriate level of sports science.
Now there is probably something in between. Is that response [rating scientific journals lowest] a
criticism or is that response an observation. The coach may say I don't need to read the journals. I
can go around the corner and ask [sport scientists]". "I would like to think that a coach could at
least have a sophisticated conversation with a sports scientist about aspects of sports science,
without having to necessarily read the journals. The coach possibly expects the sports scientist to
make sense of the vast array of scientific literature. Distil the key points and inform the coach".
-

-

-

Responses to two Likert-scale questions were indeterminate with a spread of responses between
"agree" and "disagree", and for one item there was a large number of responses as "not sure".

Q 4) One item consisted of the statement,
"In general, performance based research is only of value to coaches if elite athletes
are used in the study".
Responses to this question were:
"strongly ageelagree" at 39.2% and "strongly disagreeldisagree" at 48.3% with 12.5% "not sure"..
Could you suggest reasons for the way that sports science researchers responded?

1

"Depends on the type of research" being conducted.
"Wherever novice and expert becomes important you need to be able to distinguish" between
elite and non-elite athletes and hence the need to use elite athletes.
"The number of performance base projects that have been done on elite athletes is probably not a
lot, to only rely on elite athletes".
"The question may have been interpreted differently. Whether you are referring to coaches of
elite athletes or a coach ofjunior athletes. If you are a junior development coach well it doesn't
really matter".
"It depends how specific you want to be - how specific you can be [in answering research
questions]". "Its been difficult to get access to high performance [elite] athletes over the years,
and as a scientist you just deal with what you can get". "They [researchers] have just relented,
we've just got to deal with what we can get and generalise fiom there". .
"It depends on the type of [research] question you are a s h g [attempting to answer]". "There
may be some [research] questions that you don't need elite athletes [in order to answer the
question]". "It would depend if it [the research question to be answered] was performancebased". "It would be interesting to see the demographics ofwho answered what [physios,
biomechs etc]".
"There are occasions that you want to be more invasive and its clear that you just won't get the
elite athletes to do that kind of research and whether is biopsies and you just have to hope that the
data you get is transferable across to the elite athlete. I think that's part of the problem. The jury
is out at the moment as to how much information you can transfer from sub-elite to elite
athletes".
"When you say 'performance-based', what do you mean?"
"It's very hard to do the research we want to do to answer the coach's questions on those [elite]
athletes because they are reluctant to change their training practices first and foremost and
because they are most reluctant to give muscle and blood [samples]".
"It depends on what you are looking
- at ... what level ... whether it's a variable affected by elite
ness". "It's not always easy to do testing on elite athletes, because they are often in competition".
"I heard coaches say I don't care what happens with physical education students, they disregard it
straight away". "I think when a different population is used, you have to take the results with
caution with how you directly apply it to your own setting, but whata lot of that type of research
can do is point you in a certain direction. It might show that something is going on that you
weren't aware of. It's leading you to a new idea and then the challenge is to apply it to your
setting, your athletes". "If you look at it that way, then you would have to say that research
without elite athletes should still be considered valuable".
"Researchers w o r h g with the coaches in sports institutes may have that feeling [that elite
athletes are required]". "University researchers would not often get access to good athletes and
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"It would be interesting to split that out and see if that is institute sports scientists who work with
elite athletes or university sports scientists". "I think it is horses for courses". "Here is a broad
principle that we tested in a sub-elite group and hey it might be worth looking at in an elite
group". Do elite athletes respond to [an intervention] as well as the sub-elite, maybe they do
maybe they don't, I don't know, but even that comparison might be an interesting perspective to
provide some clues to what might be going on". "Elite guys may respond differently to the subelite. Is that by virtue of their elite status, or are the elite guys doing other things, like training

y

Q 5). A second item consisted of the statement,
"Elite coaches consider research important"
Responses to this question were:
"strongly agreelagee" at 54.6% and "strongly disagreeldisagree" at 16.8% with 28.6% "not sure"
What could this result indicate?

"It's the type of research . . .. The research needs to be very targeted to answer the question the
coach is asking"
"Researchers need to sell the idea, question, results to the coach".
'In universities where research is conducted it's a bit removed fiom practical issues that coaches
are concerned with".
In the case of those who disagreed "In some sports, it's much harder to assess performance" and
"the research body is not as strong is those areas".
"Maybe sometimes the take up of your research is not great, so that might explain the responses
(not sure)".
"Just reflects the nature of coaches" "people [researchers] are looking at their experience over
time ... some [coaches] do [consider research important] some don't".
"Some coaches might take notice of the research". "Some coaches are not prepared to change
their practice". "Perhaps some coaches have read the question to mean their personal
involvement in research.
"I th~nkone reason is elite coaches might think research is important but might not want to do it
with their athletes, and depending on the time of year, like leading to Olympic Games". "Another
possible reason is some coaches are more responsive than others, and you might be lucky enough
to deal with an elite coach who is really interested and then you might have an elite coach who is
not".
"I think it's their perception of coaches and what coaches are. In the fact that they are a type of
person who are probably not interested in reading or even how research is done, because they are
practical people".
"How can you not be sure. You either have an opinion or not".
"It's highly possible [that academic researchers don't work with coaches and therefore are unsure
if they consider research important".
"I guess you do get mixed feedback fiom coaches. Like some coaches will be really enthusiastic
and right into it, and others sort of go yeah great thanks and you sort of think I've just spent hours
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"I would have agreed
because it was elite. If it wasn't elite coaches I could see more doubt, but I
would have thought that elite coaches value research and see it as important in order to have the
latest developments and knowledge".
"Why people [other researchers] may not be sure? Maybe their dealings with coaches, the
coaches don't show enough appreciation".
"It may be worth breaking up the responses to institute [researchers] versus university researchers
[as sports institute researchers are constantly in contact with coaches]".
"I for one wouldn't know, because I don't have a lot to do with sports, coaches necessarily".
"I thlnk you probably need to dsaggregate this and say, are these the people who have had a
more intimate day to day relationship with coaches. Clearly to make a judgement either way, you
need to have had some contact [with coaches]".
"The bigger issue might be, how well connected are our university based academics teaching
sports science, if they are not connected with the institutes or coaches. Are they putting out
graduates who are not as well connected as perhaps they should be".

APPENDIX E

Schedule for Categorising Research Documents
(The Williams Sports Science Research Schedule - WSSRS)
and
Inter-rater Reliability Assessment

Analysis of Research Reports
Guidelines & Definitions

Targeted sport
Where a study involves two sports, then list & sport.
Where a study involves more than two sports, then list as 'General'
Where a sport is not specifically mentioned, then list as 'General'.

Note: Multi-sports such as Triathlon, Biathlon, Pentathlon etc, count as one
sport, and should be listed by name (eg Triathlon).

Primary study area
Please circle just one of the options.
Where a study involves more than one 'area' (eg Physiology & Nutrition), then
circle the area you believe is the most dominant 'area' covered in the study.
Please make your choice based on the procedures described in the
'Methodology' section of the study, and not on the members of the research team
or the title of the study.
Biomechanics

Kinematics. Kinetics. Telemetry. Equipment & systems
development.

Physiology

Physiological responseladaptation. Fitness assessment.
Skin-folds.

Nutrition

Energy consumption/requirements. Fluid consumption/
requirements

Psychology

Mental (psychological) state. Skill acquisition.

Medicine

Illness/injury treatment. Lllness/injury prevention.

Physiotherapy

Assessment of movement patterns to assess/treat/prevent
injuries (musculoskeletal). Soft tissue therapy (incl massage.

Pedagogy

The artlscience of teaching.

Other

Does not fit one of the above 'areas' (eg Sociological,
Historical etc)

Participants
Please circle whether participants are predominantly, 'Elite', 'Sub-elite', 'Recreational' or
'Other', based on the following definitions.
Note that participants may not always be athletes (able-bodied or disabled) . A study may
involve a cohort of coaches, practitioners, officials, administrators etc.
Elite

Where the cohort is made up predominantly of AIS or
SISISAS athletes, or athletes who have represented their

country (may include U-21, U-23, Olympians, Paralympians
etc), or professional athletes (eg AFL, NRL, ARL, NSL,
NBL, WNBL etc). May also include coaches, practitioners,
officials, administrators etc,.servicing at the national level.
Sub-elite

Athletes who have competed at national level (or equivalent)
but have not represented their country.

Recreational

Athletes, coaches, officials, administrators etc, participating
at club level and no higher than state level competition.

Other

Does not fit one of the above.

Research Setting
ScientiJic

Where data is collected in a laboratory or a controlled
setting.
eg. Observation/monitoring of athletes whilst exercising on
ergometers.

Naturalistic

Where data is collected in a natural setting.
eg. Observation/monitoring of players on the fieldcourt etc.
Observation/monitoring of cyclists in a road race or on
the track.
Surveylquestionnaireslinterviews.

Methodology
Experimental - investigates possible 'cause and effect' relationships by exposing
one or more experimental groups to one or more treatment conditions, and
comparing the results to one or more control groups.

In 'True Experimental' research, rigorous management of variables and random
assignment of participants is essential. 'Quasi-experimental' on the other hand,
endeavours to approximate the conditions of 'True Experimental' in a setting
which does not allow control of the relevant variables. In 'Quasi-experimental'
assignment of participants to treatmentlcontrol groups is not truly randomised.
For the purpose of this exercise, the Researcher has chosen to combine 'True
Experimental' and "Quasi Experimental' methodologies under the one broad
heading of 'Experimental'.

Longitudinal - investigates patterns and sequences of growth andor change as a
function of time (over months andor years). Can also include 'Cross-Sectional'
studies (observing many age-groups) as a short cut to observing a single agegroup over a long period of many years.

Correlational - investigates the extent to which variations in one factor
correspond with variations in one or more other factors, based on correlation
coefficients. Examines the degrees of a relationship, rather than the all-or-

nothing question posed by 'Experimental' research, such as "is an effect present
or absent?"
eg. the relationship between height and netball ability in women.

Equipment Development - involves the development and refinement of hardware
and software systems and the development/refmement of sporting equipment (eg
bicycles, tyres, rowing shells, oars etc), and testing equipment.
Historical - Reconstructs the past objectively and accurately, often in relation to
the tenability of a hypothesis. eg. the historical development of a given sport.
Descriptive - Describes systematically a situation or area of interest factually and
accurately. Often involves collecting data by observation. Does not involve
intervention. eg. sports participation surveys; surveys on violence in sport.
Case or field study - Studies the background, current status and environmental
interactions of an individual, a group, an institution or community. eg. the
physiological effects of a competitor in the Sydney to Melbourne run.
Causal/comparative (ex post facto) - Investigates possible 'cause and effect'
relationships by observing some existing consequences and searching back
through the data for plausible causal factors. This type of research is 'ex post
facto' in that the data is collected after all events of interest have occurred. eg.
Identification of the effects of punching (number and severity) on a boxer's
mental function.
Ethnography - The observation and reporting of behaviour of a culture or a
specific social group in a natural setting. Ethnography is field based research. It
involves key aspects of both 'Descriptive' research and 'Grounded Theory'.
eg's. The study of "the Forest People" (Turnbull 1968); "Life amongst the
Scientists: An Anthropological Study of an Australian Scientific Community"
(Charlesworth et a1 1989)
Grounded theory - Investigators/observers enter in to research with no prior
theoretical preconceptions, and create, revise and refine theory in light of the
data collected.

Data gathering techniques
Research may involve several types of data gathering techniques. For example, a
physiological study may involve anthropometry, biomedical and possibly even
survey/questionnaire techniques. In such cases, please indicate the 'Primary' (ie. most
important) data gathering technique and the 'Secondary' (ie. second most important) data
gathering technique.

Anthropometry

(skin-folds, girths, length, height, weight)

Biomedical

(blood, urine, gas, tissue)

Imaging

(Ionising & non-ionising: X-ray, DEXA, MRI, ultrasound,
etc)

Physiological

(exercise performance, HR monitoring, ROM)

Telemetry

(remote data collection - does not incl HR monitoring)

Observation

(video analysis, observed behaviour)

Survey/questionnaire (written, telephone)
Interview

(face to face)

Developmental

(equipment & systems development, mathematical modeling)

Documents/records (reports, files, video & audio recordings, books, newspapers
etc)

Value of Results
The results of the study would be of value to .. . (please circle just
choices)

one of the following

1 Coaches/athletes only
2. Scientists/Clinicians only

3. Both (1 &2)

4. Other @lease state ... ... ... ... ....)

Research Evaluation Sheet
Targeted
sport

Primary study
area
(please circle one)

Participants
mostly
(circle one)

Biomechanics
Physiology
Nutrition
Psychology
Medicine
Physiotherapy
Pedagogy
Other ...............

Elite
Sub-elite
Recreational
Other .........

...

Research
setting
(circle one)

Scientific
Naturalistic

Methodology
(see attached list)
(please circle one)

Experimental
Longitudinal
Correlational
Equipment development
Historic
Descriptive
Case or field study
Causal comparative

Data gathering techniques
(circle just one, in each column)
Primary
Secondary

Anthropometry
Anthropometry
Biomedical
Biomedical
Imaging
Imaging
Physiological
Physiological
Telemetry
Telemetry
Observation
1 Observation
Surveylquestionnaire Surveylquestionnaire
Interview
Interview
Developmental
Developmental
Documents/records
Documentslrecords

...

Results of value to
(please circle one)

1. Coacheslathletes only
2. Scientistslclinicians
only
3 . Both (1 & 2)
4. Other
.....................

Inter-rater Reliability Assessment
Primary
study area

Participants
mostly

Research
setting

Methodology

Cycling
(5)
General
(4)
Cycling
(5)
AFL
(5)
Athletics
(5)
Cycling
(5)

Physiology
(5)
Psychology
(5)
Nutrition
(5)
Biomechanics
(5)
Medicine
(5)
Physiology
(5)

Elite
(4)
Elite
(5)
Elite
(5)
Elite
(5)
Elite
(5)
Elite
(4)

Scientific
(5)
Scientific
(4)
Scientific
(5)
Scientific
(5)
Scientific
(5)
Naturalistic
(5)

Experimental
(4)
Descriptive
(5)
Experimental
(5)
Descriptive
(3)
Experimental
(5)
Descriptive
(3)

Physiological
(4)
Surveylquest
(5)
Physiological
(3)
Observation
(4)
Biomedical
(5)
Biomedical
(5)

Biomedical
(4)
Interview
(5)
Biomedical
(3)
Nil
(3)
Physiological
(5)
Physiological
(5)

Both
(5)
2
(4)
Both
(5)
Both
(4)
Both
(5)
Both
(4)

Total per
category

29

30

28

29

25

26

25

27

Yo
agreement

96.7%

100.0%

93.3%

96.7%

83.3%

86.7%

83.3%

90.0%

1
2
3
4
5
6

Data Gathering Techniques
Primary
Secondary

Results of
Value to

...

Total per
Report

% Agreement

36

90.0%

37

92.5%

36

90.0%

34

85.0%

40

100.0%

36

90.0%

per Report

The numbers in brackets indicate the number of sports scientists (out of a total of five) who reported identical responses for each category.
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79 Cooper
80 Craig
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87 Dawson
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89 Dicker
90 Dobson
9 1 Douge
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93 Drinkwater

95 Elliott
96 Elliott
97 Elliott
98 Elliott
99 Embrey
100 Emslie
10 1 Emslie
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Wade
Wade
J
Julie
Barry
Neil
Neil
Neil
Neil

Regular massage as an aid to reducing exercise induced muscle damage and delayed muscle soreness.
Water polo fluid balance study
Girls playing soccer: resistance or submission? A case study of a sporting subculture - women's soccer in the ACT
Erector spinae asymmetry and low back pain m elite female hockey players.
Investigation of an acupuncture technique of increasing lung capacity.
Aerobic and anaerobic inhcies contributing to track endurance cycling performance.
The quantitative periodisation of a cycling program: a model study
AISIRMIT Superbike development
Modeling, predicting and monitoring the power output required to win a gold medal at the 1997 World Track
championships
Graham
Organisational and personal influences on the development of organisational commitment: a longitudinal study of
volunteer sports administrators
Bill
A comparison of progressive test results between Concept I1 (models B & C) and Rowperfect rowing ergometers.
Bill
Assessment & monitoring of the run leg in triathlon and its implications for the prescription of training.
Brian
The measurement of anaerobic capacity in competitive cyclists
Brian
Muscle phosphocreatinerepletion following single and repeated short sprint efforts
G
Dietary habits and supplementation practices of Australian cross country skiers
Geoffi-ey
Hypophosphateaemia and fatigue in elite athletes
Brian
The evaluation of the national coaching accreditation scheme
Julie
Biomechanical analysis of surf board paddling.
Eric
Design and evaluation of a basketball reactive agility test.
Tarnrnie
Cycling hill-climbing performance and haematological adaptations in response to a 3-week altitude training camp
(Mexico 2002)
Bruce
A 3D cinematographic analysis of the forehand and backhand groundstrokes and mid-court and net volley in tennis
Bruce
Biomechanical comparison of the male and female jump shots in basketball
Bruce
The influence of fatigue on body segment orientation of male fast bowlers in cricket
The effects of training on adolescent growth and on the biomechanics of gymnastics performance
Bruce
Batter up! Fifty years of sofiball in Australia
LW
Kerry
EPO 2 Validation study. Incorporating Blood Profiling: Development of reference ranges for blood parameters in elite
athletes and the Admmistration Trial.
Kerry
EPO 2 Validation study. Incorporating Blood Profilmg: Development of reference ranges for blood parameters in elite
athletes and the Administration Trial.
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1 17 Freeman
118 Freeman
119 Fricker
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121 Fricker
122 Fricker
123 Fricker
124 Fricker
125 Fricker
126 Fricker
127 Fricker

Peter
Gavin
Peter
Peter
Peter
Peter
Peter
Peter
Peter
Peter
Peter

Study on spinal injuries in junior fast bowlers
Ace and apoiliprotein E genotypes athletes compared to a population cross-section.
Genetic variation in elite endurance athletes.
Nutritional and fluid intake, haematological and biochemical changes and injuries associated with a 6 day
ultramarathon.
Acute phase response to injury with court and team sports
The effect of ultra-long distance running on acute phase reactants, cytokines and indicators of skeletal and cardac
muscle damage.
The effects of unwarranted iron supplementation on the incidence and duration of infection in elite athletes
Bone density in nationally competitive Australian male and female cyclists.
A physiolmotor profile of tennis
Identification of kinematic information sources in soccer and their potential for improvement of anticipatory
performance in goalkeepers.
Can the ability to "Read the play" be trained through the use of video?
Development of a sport specific skill movement test
Development of a standardised sports injury data collection methodology to be used by sports medicine professionals
and sports trainers
The epidemiology of sports injuries presenting to sports medicine clinics
The inter-relationship between fast bowling techniques, physical characteristics and physiological capacities of junior
fast bowlers to injuries in cricket
Specificity in performance: determination of the anthropometric and physiological characteristics of canoeists
Effects of flotation REST on mood states and salivary immunoglobulin A,G & M in intensly trained athletes.
A controlled clinical trial comparing two exercise programs for patellofemoral pain syndrome.
Glycogen resynthesis following prolonged exercise: Part 2 - The effect of timing of carbohydrate feedings.
Exercise, mood state and immunity in elite swimmers during an intensive 12-week training cycle
Exercise, mood state and immunity in elite swimmers during an intensive 12-week training cycle
The use of doubly labelled water to determine energy metabolism in AIS gymnasts
Medical support for Olympic athletes: Diagnostic pathology testing and management of illness and overtraining.
Valacyclovir anti-viral therapy and respiratory tract illness in elite swimmers.
Lysozome and lactoferrin analysis of saliva samples
A prospective analysis of the relationship between training load, musculoskeletal & nutritional status and growth and
injury potential in elite female gymnasts.
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Determination of the vertical force curve patterns applied to the foot when performing inside edge tracings in artistic
roller skating
Looking for female track sprint cyclists in a population of adult athletes: genetic markers, population density and
adaptations to 8 weeks of training.
Race power output profiles in successful and non-successhl track cyclists at the Australian national track
chamtlionshi~s
* (200 1)
Validity and reliability of new testing protocols for sprint cycling
Ultrasonic assessment of Achilles tendon cross-sectional area and its relationship to disease.
Energy system contribution during high intensity running
World gymnastics championships, Brisbane, 1994: a biomechanical analysis
Kayak paddle design and hull surface preparation
The energy system demands of squash racquets
Role of antioxidants in prevention of fiee radical induced haemolysis.
The application of the critical power test to swimming and swim training prescription
Psycho-Physiologicalindices of anxiety among low-mid handicap amateur golfers
Fluid balance during cricket
V02max and arterial oxygen desaturation at sea level and 600m altitude
Performance V02max and arterial desaturation in male & female athletes.
Effects of sleeping at simulated altitude on muscle buffering and anaerobic exercise performance of well-trained
triathletes.
Typical error of measurement (TEM) of the 6-step on-water canoeing incremental protocol
Inaccuracv of the medical .a a ~ h i c CPXID
s
V02 svstem
l~evelopmentof a training goal net for water polo
I
Evaluation of the instrumented water polo training net
Monitoring of seasonal training responses in rowers (with special reference to training modifications and tapering)
l~ffectof intense interval exercise on selected immunological, haematologica.1and endcrinological parameters in
1
Itrained male subiects.
I
Weight regulation practices in lightweight rowers and the effect of dehydration and rehydration on performance
An examination of the reciprocal relationships among players, team performance and coaching behaviours in the men's
national basketball league
Predictors of team performance in international baseball competition.
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Injury screening manuals
Athletelcoach career development and transition
Effects of altered fatty acid availability on substrate metabolism and high intensity exercise performance.
Valldity and reliability of a soccer skills test.
Strategies to optimise the running performance of blind track athletes
Talent identification in team sports.
Kinematic differences between elite male, female and schoolgirl rowers: implications for lumber spine mjury.
Natural killer cells in exercise.
Physiological and performance benefits of cooling between periods of intermittent exercise
Physiological monitoring of Australian and Netherlands (Dutch) national women's water polo teams during an
international tournament
Determination of the impact of recent rule changes on the preparation and performance of ellte slalom canoe paddlers
Life after gold: the experience of Australian Olympic gold medallists, 1984-1992
Identification of potentially talented kayak paddlers
Changes in critical power fbnction, cycle ergometer sprint power and interval performance with interval training,
reduced training and detraining.
Netball Australia: a socio-historical analysis
Monitoring recovery processes and their relationship to performance of elite athletes
Westmead Olympic pollen project.
Red cell deformability and related blood parameters in elite athletes and sedentary controls.
Patellar tendon screening of elite junior basketballers
Can sleeping under hyperoxic conditions provide new performance benefits to Australian athletes?
The influence of gymnastic grips on wrist loads during Giant swings on the high bar
The social and economic impact on family life of children's participation in club and representative sport
Investigation of the relationship between thoracic spine mobility and shoulder range in elite athletes.
Development of equipment to measure acceleration data m rowing
Rowing telemetry systems development
Biomechanical feedback system for rowers
Biomechanical modeling of rowing performance
The effect of neural spine stretching technique on peripheral blood flow assessed with thermographic imaging.
The effects of lumber spine massage on peripheral blood flow assessed with thermographic imaging.
The effect of neural stretching technique on isokinetic muscle strength of the hamstrings.
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256 Mason
257 Mason
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260 Mason
26 1 Mason
262 Mayocchi
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264 McBride
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Bruce
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Lisa
Lisa
Peggy
Peggy
R

267 McConnell
268 McConnell

Jenny
Jenny

269 McCrory
270 McKay
27 1 McKay
272 McKeen

Paul
J
Campbell
Gareth

The selected biomechanical and psychological factors affecting pistol shooting accuracy
Development of a bicycle fiame constructed fiom carbon fibre material.
Investigation of the benefits of using a flume to prepare Australian elite swimmers
Development and testing a new computer system for the detection of technique problems in the 4 swimming strokes
Development of a new updated competition swimming analysis system
Development of a portable competition analysis system for swimming
Adaptation to a post-athletic career: the role of transferable skills
Adaptation to a post-athletic career: the role of transferable skills
Enhancement of boat velocity in rowing: The role ofpropulsive transverse forces.
Rowing telemetry research: including instrumented oarlocks, seat velocity, HR and boat velocity
In vivo assessment of some of the mechanical properties of bone in athletes by measuring transmission ultrasound
speed.
Investigation of biomechanical factors predisposing the elite tennis and volleyball player to back pain.
The effects of patellofemoral taping on the onset of muscle activity in selected muscles of the quadriceps femoris in
patellofemoral pain syndrome sufferers
Mild head injury in Australian Rules Football
Social aspects of gender inequalities in Australian national sports organisations
Development and delivery of a sailing skills track for performance monitoring
Assessing physiological parameters during cross country phases in the 3-day event horses
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Energy requirements of lightweight rowers
The effects of 4-weeks of inhaled corticosteroid treatment on muscle strength and power
The detection of human recombinant erythropoietin abuse in elite athletes through reticulocyte parameter analysis.
Laboratory (Haematology/Biochemistry)information system.
Matching of strength and skill factors in the selection of rugby forwards
The Caber water polo system
A critical review of current research information relative to exercise physiology and cricket performance
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David
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Brian
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331 Rath
332 Reaburn

David
Peter

Comparison of the effect of static and ballistic stretching on average knee flexor torques utilising continuous
concentric/eccentriccontractions.
Functional testing of trunk rotation strength
A study of patellar tendon in junior athletes
Development of a talent identification program for swimming.
Aerobic exercise and modulation of the immune system - differential effects of mechanical and metabolic stress.
The physiological effects of supplementation with Prime Plus in elite swimmers and cyclists.
Neutrophil function
Natural killer cells in exercise.
Evaluation of the Lactate Pro blood lactate analyser
Effects of regular hypoxic exposure on the physiological characteristics and performance of highly trained swimmers.
Monitoring the lactate thresholds in world ranked swimmers
Mucosal immunity, respiratory illness and competitive performance in elite swimmers
The influence of endurance and high intensity exercise training upon the critical power curve
Connective tissue damage and lipid peroxidation in delayed onset muscle soreness
The influence of reduced interval training and detraining upon anaerobic capacity: the critical power fimction and
performance in tri-level tests
Biomechanics of punt laclung in Australian Rules Football.
The effect of high intensity isotonic training on anaerobic work capacity in veteran sprint runners
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]Richard
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Goalkeeper identification and development: Physical aptitude, attentional style and decision-making efficiency.
Goalkeeper identification and development: Physical aptitude, attentional style and decision-making efficiency.
Goalkeeper identification and development: Physical aptitude, attentional style and decision-making efficiency.
Patterns of involvement and withdrawal of voluntary coaches in basketball, hockey and netball: comparisons between
males and females
Effects of inspiratory muscle training using a pressure threshold device on simulated rowing performance in elite
rowers.
Sport specific measurement of swimming strength
The relationshin between strength and endurance in female triathletes
The sports drop out
Factors affecting body image and social physique anxiety in the elite female athlete
An evaluation of the OSX operating system in a performance analysis environment: a case study
Effects of flotation REST on the mood states of elite athletes.
Analysis of coping ability and an intervention approach with elite netball players as measured by self reported and
independent ratings.
Effect of injury recovery process on personality of elite athletes.
Development of a sailinglyachting simulator and virtual reality headset
Effects of explosive strength training on running economy in elite distance runners
Relationship of muscular strength and endurance to rowing performance.
Three dimensional kinematics of the pelvis and hip during running.
The inter-relationship between kinematic performance and kinetic output of individual sweep rowers at elite and
novice levels.
Football injuries in Australia: a comparative study of injuries in Australian Football, Rugby League and Rugby Union
Hamstring muscle visco-elasticitv: chanees
due to warm-ur, and exercise
u
(The impact of acute weight loss followed by a 2 hour recovery on rowing performance under variable environmental
!conditions.
lThe
influence of footstrike in the red cell haemolvsis of athletes.
I
I~evelonmentof an automated analvsis system for on-water evaluation of rowing
Ion-water rowing- research using- a computerised and telemetered data collection system
Sound emitting ball for blind cricket
Effects of exercise and environment on erythrocyte properties and blood rheological characteristics.
Training and the immune resnonse.

I

u

2000
2000
2000
1992
2002
1992
1995
1988
200 1
2003
1993
1995
1996
2000
2003
2000
1999
1995

I

I
I

I

1

1994
1997
2003
1994
1988
1992
1994
1995
1996

1

360 Smith

John

361 Smith
362 Smith

Darren
Darren

363 Smith
364 Speed
365 Stanley
366 Steele
367 Steele

Mart~n
Harriett
S
Julie
Scott

368 Steele
369 Stepto
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379 Thompson
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383 Toohey
384 Townsend
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S
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Martin
Bronwyn
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Robert
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Development and evaluation of a cold jacket for use by Australian Olympic endurance athletes in the hot-humid
conditions of Atlanta
Influence of glycerol hyperhydration on run performance within an Olympic distance triathlon.
Demands of the draft-legal cycle leg within an international level Olympic distance triathlon held over the proposed
Sydney 2000 course
Development of random target lights for water polo training net
The athlete career education program (ACE): The usefulness of ACE services and counsellor training
The effect of massage on calf muscle stiaess.
The relationships among knee and ankle joint stress, shoe design and playing surfaces in netball
Effect of a pulsed approach to sleeping in an altitude house on selected physiological characteristics and performance
of highly trained runners.
Control of knee motion in ACL deficient football players: implications for preventing ACL ruptures
Acute metabolic changes during a bout of high intensity interval training in well-trained cyclists.
An analysis of the evolution and current condition of the junior golf coaching delivery system
The relationship between gleno-humeral rotation range, scapulo-humeral angle and swimmers shoulder impingement
syndrome.
Recovery of movement discrimination ability following lower limb injury in athletes.
Respiratory gas exchange kinetics: a new model for evaluating the athlete
Investigation of effect of iron deficiency on athletic performance.
The effect of Ginseng on performance.
The specific relationships of performances, fitness, body size and sport to blood viscosity
The effect of medium altitude training on the performance of middle and distance runners at sea level.
Effects of a pulsed approach to sleeping in an altitude house on selected physiological characteristics and performance
of highly trained runners
Servicing sport: the contribution of women to the reproduction of a social institution
Overtraining - when is an intense endurance training program a stress rather than a stimulus?
Maximising sport performance in hot humid environmental conditions
Identity complexity, gender and career transition in elite rowers.
Strategies to improve sport participation of females fiom ethnic backgrounds
Effect of exercise on the hypoxic and hypercapnic ventilatory responsiveness in well-trained cyclists
Comparison of competitive medley swimming speeds with experimentally determined critical speeds
Effects of learning patterns of the evoked cardiac response after correcting for respiratory sinus arrythmia in novice
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Mark
Warren

pistol shooters
The role of genes in athletic performance.
Trial of a new laboratory testing protocol for road cycling
Comparison of 1 minute and 5 minute stages in incremental cycling testing
Competition specific high intensity intervals in competitive cyclists: Effects of different work-relief ratios on maximal
dynamic power output.
Control testing of EPO during the Sydney 2000 Olympic Games.
Training study - AIS youth soccer squad.
Study on the factor influencing performance in water polo.
Evaluation of a strength training program for adolescent athletes with cerebral palsy
Sports violence in Australia: its extent and control
Effect of ankle taping on knee joint h c t i o n during a basketball landmg task.
Rib bone strain and muscle activity during rowing
Exercise, menstrual function and bone health in female rowers
Effect of skin cooling on physiological and performance variables ia highly trained team athletes at different
temperatures.
Effect of 'Bodycool' jacket on physiological responses to intermittent exercise in hot and moderate conditions
An analysis of officiating issues in Australian sport with recommended policy guidelines for sporting organisations
An investigation of the effectiveness of the Sport Search program in promoting the participation of students in a broad
range of sports
The development of explosive leg power in running, jumping and cycling: a comparison of ttee weight and plyometric
training methods
Strength diagnosis: the use of test data to determine individual specific training programs
Altered pelvic inclination on gluteus maximus and internallexternal oblique muscle length and activation in highly
trained cyclists.
The effect of 700m altitude on rowing ergometer performance.
Limitations to endurance performance: the ventilatory system
Relationship between strength qualities, anthropometric factors and aspects of sprinting performance.
The effect of training at different contraction speeds on strength, speed strength and movement speed.
Prediction of the strength deficit ttom a field test.
Sporting death in Northern Territory footballers.
Enhancement of muscular power output in training for the high-jump
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Research Theses at Master Level Conducted at Australian Universities between 1983 and 2003
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3 Anderson
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5 Appleby
6 Armour
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8 Baker
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I

19 Birchall
20 Blee
21 Blitvich
22 Bonetti
23 1Boyes
24 Brannan
25 Breed
26 Bremner

IAn examination of the on-water forces develoved bv elite and sub-elite svrint kavaker vaddlers.
The influence of strength training on anthropometric characteristics and throwing velocity of elite water polo players.
Age related differences in high performance overarm throwing patterns.
Lifeslull intervention and elite athletic performance.
A video analvsis of game related activities in Australian Rules football.
A three dmensional cinematographic analysis of the water polo throw.
Acute exposure to cyclosporine A does not increase plasma homocysteine in rats
A biomechanical analysis of the cricket off-drive and on-drive played under open and closed skill condtions.
Bodv swav and aim voint fluctuations in rifle and vistol shooters.
The effect of a new glucose-electrolyte fluid on blood electrolyte levels, gastric emptylng and work performance.
The use of lumbar spinal stabilisation techniques during the performance of abdominal strengthening exercise
variations: an electromyographical study.
The effects of strength training on anaerobic performance.
Coping strategies used by ballet dancers: effects of individual differences in competitive trait anxiety.
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Angular momentum requirements of twisting and non-twisting springboard dives.
Development of the sport commitment model and related measurement in adults.
Motivation and ice hockey officiating.
The effects of an imagery package on confidence and performance in skilled baseball hitting.
Examination of the "chunking" hypothesis in basketball: a computer simulated target detection paradgm.
The influence of electrical muscle stimulation on human muscle force production, cross-sectional area, joint position
sense and motor unit activity.
The effects of B-hydroxy-B-methylbutyrate (HMB) supplementation on strength and muscle hypertrophy in resistance
trained athletes.
Oxygen consumption and muscle activation patterns during constant load exercise.
The effects of endurance training on human ammonia metabolism.
Individual differences in imagery ability and its effects on reducing warm-up decrement of the volleyball serve.
Pre-exercise carbohydrate ingestion: effect of the glycaemic index on metabolism and endurance performance.
Energy system contribution during 200 to 1500m running in highly trained athletes.
The performance and physiological response of road cyclists to reduced training loads.
The effect of sprint training on human skeletal muscle purine nucleotide metabolism.
The effect of age, skill level and warning-imperative stimulus delay on attentional flexibility: a computer simulation.
An investigation of the responses of athletes to injury and the use of psychological techniques during recovery.
Motor control mechanisms underlaying spinal stabilisation during human locomotion.
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Research Theses at Doctoral Level Conducted at Australian Universities between 1983 and 2003
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Whan

Physical activity in childhood and its relation to biochemical and physiological markers of cardiovascular health.
Interactions between strength and endurance.
Influence of textile hvgroscouicitv on thermoreeulation and .exerciseperformance.
l~arbohydratemetabolism in peripheral arterial disease.
A new method for calculating constant supra-V02peak power%utputs.
lThe role of series elasticity and biarticular muscles in lower extremity movements: a study of muscle mechanics using
Ian EMG-to-force model.
]The influence of resistance training upon movement control in older adults.
IExamination of the neuromuscular and biomechanical mechanisms of non-contact knee ligament injuries.
IAn investigation into the effect of exercise induced heat stress on visual cognition.
Anaerobic capacity and adaptation of endurance-trained runners.
The influence of resistance training on performance and muscle characteristics of female endurance cyclists.
Thought styles and endurance performance.
A study of biochemical and physiological properties of normal and finctionally impaired skeletal muscles.
Information-based regulation of hi&-velocity foot targeting tasks.
lThe regulation of muscle glycogen repletion during recovery fiom high-intensity exercise.
lusing theories of self-determination and automatic processing- to -predict exercise and sport behaviour beyond the
ltheoiv of planned behaviour.
Stress, attention and sports iniury.
- Social integration of athletes following involvement in an elite athlete residential program
Dietary intake and food use of groups of elite Australian male athletes.
A biomechanical analysis of running for trans-femoral amputees.
Mechanical factors influencing lumbar spine abnormalities in voung male fast bowlers in cricket.
Anaerobic performance and anaerobic characteristics of asthmatic children.
Adaptation to weight loss in the obese.
Exercise. ageing and the autonomic nervous svstem.
l~magervrehearsal self efficacy and the performance of Australian rules football skills.
The neuromuscular responses to resistance training.
Post-exercise oxygen consumption: effects of exercise intensity and manipulation of fat metabolism by ingestion of
caffeine and detary modifications.
The effect of extrinsic reward on sport performance. ~erceivedcompetence and intrinsic motivation.
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Xanne

72 Jenkins
73 Jones

David
Simone

74 Jurimae
75 Kaissidis
76 Kavanagh
77 Kerr
78 Kerr
79 Kidman
80 Kippers
81 Koh
82 Kraniou
83 Kuster
84 Lavallee
85 Le Rossignol

Jaak
Angelo
Tricia
Graham
Deborah
Lynn
Vaughan
M
Yorgos
Markus
David
Peter

86 Lee

Bervyn

Effects of menstrual cycle on exercise performance indicators: muscle contractile characteristics, maximal oxygen
consumption, prolonged exercise performance.
The critical power function: aerobic power, anaerobic work capacity and their response to training.
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Changes in muscle structure and function with resistance training.
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APPENDIX G

Schedule for Elite Interviews

Placed on University of Canberra letterhead

Title of Research Project:

A Case Study of the Relationship between Sport
Science Research Practice and Elite Coaches'
Perceived Needs.

University of Canberra Supervisor: Dr Daryl Adair
Principal Researcher:

Mr John Williams

The unstructured interview questions are designed to clarify and verify the fiamework
of a conceptual model (developed fiom the results of data collected in Phases One and
Two of the study).
Below is a sample of the type of questions that will be used for the interview.

UNSTRUCTURED ELITE INTERVIEW SCHEDULE
KEY INFORMANTS

Preparation
As a person with broad knowledge of coaching needs and the provision of sports
science, you have been selected to undertake a brief interview. The purpose of the
interview is to seek your opinion as to how sports science research and coaching relate
and hnction in Australia. Please read the following (broad) questions before we start
the interview, so that you have some time to reflect on your response.

Questions
You have been provided with a model which describes the relationship between the
outcomes of sport science research projects and how elite coaches perceive their sport
science needs.

Q. Would you please describe your reaction to this model?
Q. What do you consider to be the deficiencies and strengths of the model?

