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Introduction

Sports science is the application of scientific principles to explain sporting phenomena and provide a basis for improving the performance of teams and individuals. Although human beings have sought ways to gain a competitive edge over their opponents for as long as sports have been played, sports science is a relatively young discipline in the UK and it gained popularity in the last quarter of the twentieth century. In the late 1950s and 1960s, the former Soviet Union and Eastern bloc countries applied principles from physics and physiology to sport and successfully improved their performances on the world stage. These developments were matched in the USA in the 1960s. In the UK, sports science became a recognized discipline in the early 1980s when exercise physiologists, biomechanists, sport psychologists, sports nutritionists and professionals from other subjects came together to provide a multidisciplinary approach to analysing and improving sports performance.

In 1984 the British Association of Sport and Exercise Science (BASES) was formed specifically to develop links and communication between those engaged in the scientific study of sport. Also sports science departments, most notably at Loughborough, Leeds and Brighton, started springing up in universities to research and teach degree courses in sports science. There were fewer than 10 universities offering sports science degrees in the 1980s, compared to over 100 universities today. These universities produce around 15,000 undergraduates a year, as well as 1,200 postgraduates (Ingham, 2022). The provision for sports science boomed in the 1990s as increased opportunities arose to work in sport-related occupations. There was also a huge growth in the number of companies investing in large commercial fitness facilities, such as David Lloyd Leisure and Nuffield Health.

As of 2020 there are over 200 different types of jobs associated with the sports and fitness industry, with 585,000 people employed in over 20,000 businesses (CIMSPA, 2022). Of these 585,000 people employed, over 100,000 are sports coaches and there are over 75,000 fitness professionals (CIMSPA, 2022). There is an increasing focus on freelance roles in the sport and fitness industry, with an increase in freelance roles of 67 per cent between 2010 and 2020, to the point where 23 per cent of roles within sport and fitness are freelancers, predominantly coaches and fitness trainers. Sports scientists have come to play a key role for high-performance sports teams, seeking to maximize the performance of these teams and the individuals within them. As well as employing coaches, teams often use sports physiologists, biomechanists, performance analysts, sports nutritionists, sport psychologists and sports massage therapists as they seek to gain any competitive advantage they can.


[image: ] Key point: Sports science

Sports science is the application of scientific principles to enhance sports performance and using scientific research to understand sport.



Sports science has developed to address a range of questions related to sports science, but also to exercise and health. For example:


	How does the body respond during physical activity?

	How does the body adapt to regular training?

	What happens in the mind and to the thought processes of individuals when placed in sporting environments?

	What can be done to improve an athlete’s performance?

	How can physical activity contribute to the treatment and prevention of chronic lifestyle-related diseases?



(Adapted from BASES, 2022)

According to the BASES (2022), sports science is principally concerned with three disciplines:


	biomechanics: the application of mechanical principles to understand the causes and consequences of human movement and how the human body interacts with equipment and apparatus

	physiology: using biological sciences to investigate how the body responds to exercise and training

	psychology: using psychological principles to provide answers to questions about human behaviour and mental processes in sports settings.



BASES (2022) recognizes that sports science problems and knowledge can be explored using an interdisciplinary approach where two or more disciplines are used in research.

Consequently, these three disciplines will form the focus of this book and are covered in Chapters 2 to 6. Chapter 7 covers sports nutrition as it is an area of increasing importance in sports performance and there are clear links between nutrition and sports physiology. For example, energy production can only be fully understood if we know the form in which energy is introduced into the body. In Chapter 8 the focus changes slightly to health and fitness by assessing health and lifestyle, and diseases associated with an unhealthy lifestyle. Then the benefits of exercise are explored before looking at fitness testing and training for strength, speed, power and endurance.

Chapter 9 assesses the development of sport and physical activity as activities and how they’ve developed since the latter half of the nineteenth century. It then looks at how the professionalization of sport lead to the development of sports science to find answers on how to improve sports performance and, ultimately, the development of working roles in sports science. The scope of careers in sports science are introduced, as well as how you develop the skills needed for these working roles to help you appreciate what you might do with a sports science qualification.

This book’s title is Sports Science: A complete introduction. The aim is to introduce you to the key research and knowledge in sports science and to provide you with a well-informed starting point in your study of this fascinating subject. Having read the book you will, I hope, be able to discuss sport in a more scientific way and be better able to understand sports performance. Like all other subjects, sports science is continually developing and expanding and the commitment to understanding sport can be a lifelong commitment if you want it to be.

When writing this book I have kept in mind the following quotation, as I believe that deep understanding can only come once the basics of a subject have been grasped.
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‘Everything should be made as simple as possible but not simpler.’

Albert Einstein (1879–1955), US physicist



While the study of sports science is open to everyone, this book has been written with three main audiences in mind:


	students preparing for study on a university course in sport, sports science or sport and exercise science; as a student new to the study of sports science you may need to get up to speed quickly on its main principles. You will be able to learn foundation knowledge that will act as your base to draw from for as long as you are working in sport.

	people who are involved in sports and physical activity at all levels who want to understand more about their sports performances and ways in which they can improve their performance.

	people who are interested in sport and sports performance and want to learn and understand more about the teams and athletes that they watch.



I have been in all three of these situations and, as may be true for you, my own sporting performances sparked my interest in sports science. I competed in track sprinting events from 100 metres to 400 metres and was fascinated at why I could run faster than (nearly) everyone else and why I was so motivated to win races. I had never heard of sports science (it was 1985!) until my French teacher mentioned that it might be the perfect degree course for me. I knew immediately that sports science was what I wanted to study, and having gained my degree I worked as a lifeguard, fitness instructor, personal trainer and performance coach. After several years I realized that I wanted to be involved in teaching and researching sports science, and have gone on to work in a variety of colleges and universities over the last 30 years.



Where does sports science knowledge come from?

A huge body of knowledge in sports science has been built up owing to the efforts of scientists and researchers. There is another body of ‘knowledge’ built on anecdotal evidence, where someone has observed something and then come to a conclusion based on this one observation. This ‘knowledge’ is then passed around and becomes perceived as the ‘truth’. This is particularly the case in the field of nutrition, which is full of fallacies and half-truths that have been presented as fact in the media. For example, the relationship between saturated fat in the diet and the prevalence of heart disease has recently been questioned and the research shown to be flawed. However, it provided the basis of our healthy eating guidelines for over 50 years.

When examining knowledge in sports science we need to ask: ‘Where is the evidence?’ and ‘How credible is the evidence?’. The answer must be that the evidence is present in published research. Research will ask questions and then attempt to answer them in a systematic manner. Research is presented in scientific journals, of which there are many dedicated to individual disciplines within sports science. For example:


	Journal of Sport Sciences

	European Journal of Sport Science

	Journal of Sport and Exercise Psychology

	Journal of Strength and Conditioning

	Journal of Sports Medicine.



While a lot of research is picked up by and published in newspapers and magazines, the original articles can be very different. For a start they are written by researchers rather than journalists (who need to present an entertaining or sensational story to their readers). Researchers write journal articles to present their findings to a research community in a transparent way. They present the research question, the method that was used to research the question, the results this method produced, an analysis of the results and the implications that the results have for practice. This is described as primary literature; secondary literature is when these findings are reported in a book, newspaper or magazine.

An article in a specialist journal will have gone through a process of peer review before the journal’s editor decides whether it can be published. Peer review involves the journal article being reviewed by other researchers in a similar field as the author. The peer reviewer evaluates the method the researcher used, the sample they chose, the analysis they made and the conclusions that they drew. They make comments and suggestions on how the content of the article could be improved and ultimately recommend whether it should be published or not. To remove any chance of one reviewer being biased, each article is reviewed by a number of peer reviewers.

The peer-review process ensures that only credible research is published and that the published paper is well written and appropriately presented. Once published, each journal article expands the body of scientific literature available to people in that field of practice and the overall knowledge base within a subject.
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‘The greatest obstacle to discovery is not ignorance; it is the illusion of knowledge …
I have observed that the world has suffered far less from ignorance than the pretensions to knowledge.’

Daniel Boorstin (1914–2004), US historian





1

An introduction to studying sports science


The scope of sports science

As outlined in the introduction, sports science has biomechanics, physiology and psychology as its core subjects. However, over time sports science has come to encompass many other disciplines as well. The scope of sports science covers the subjects shown in Figure 1.1.

[image: A circular flowchart diagram illustrates the scope of sports science.]

Figure 1.1 The scope of sports science


Long description
The diagram features a central circle labelled, Sports Science, surrounded by a ring of 9 circles representing the fields within sports science. Arrows leads from the central circle to the outer ring of circles. The outer ring of circles are labelled as follows, clockwise from 12 o'clock.
1.	Sports physiology.
2.	Biomechanics.
3.	Sociology of sport.
4.	Motor control.
5.	Coaching science.
6.	Physical activity and health.
7.	Strength and conditioning.
8.	Sports nutrition.
9.	Sport psychology.
Description ends.


Sports science has been tailored to specific career paths or areas of research interest. For example, many students of sports science are interested in the application of sports science principles to coaching, teaching, fitness training or strength and conditioning development. Hence the inclusion of subjects such as coaching science and strength and conditioning in many sports science programmes.

The sociology of sport looks at the role of sport in society, how sports have developed alongside changes in the structure of society, and why they have become what they are today. For example, in the nineteenth century industrialization caused the movement of people from the countryside to live and work in the cities. This affected sports because those sports that were played in the large expanses of the countryside were not suitable for the newly developing towns and cities.

Motor control is a branch of psychology that examines how motor skills are acquired, coordinated and controlled. Investigations into principles and theories of learning, phases of learning, information processing and the nature of feedback are undertaken in the study of motor control.



Careers in sports science

The growth in sports science courses has been fuelled by the high demand for sports scientists and the developments in technology to support their work. The increased demand for sports scientists has come from many directions, not least from the need in the UK to offer support services to the many professional and amateur athletes who want to gain an extra edge to their performance. Sport has become increasingly professionalized in the UK since receiving the boost of funding from the National Lottery, which has been made available to athletes and for facilities since 1994. Over the 30 years since funding was introduced, there has been a disproportionate increase in the success of British athletes in international competitions. Team GB won a total of 15 medals, only one of them a gold medal, at the 1996 Olympic Games, compared with a total of 64 medals, 22 of them gold, at the 2020 Olympics.

Sports science students are seen as being highly employable due to the breadth of the knowledge they develop in sport, exercise and health, and the range of skills they develop, including research, application and vocational skills. Many courses come with placements built in and there are often opportunities for internships, so graduates are seen as being ready for the workplace.

When students graduate with sports science degrees, they will usually choose one of four routes:


	They will work in areas of sports science directly related to their degree; for example, providing sports science support to athletes or teams. This includes occupations such as exercise physiologist, performance nutritionist, sports coach and strength and conditioning coach.

	They will work in a sport-related occupation where they are able to use skills and knowledge gained from their degree to a greater or lesser extent. This includes occupations such as teaching or personal training. This group may have to learn additional skills to carry out their role effectively.

	They will work in a role entirely unrelated to sport but where they use skills rather than knowledge that they have gained from their degree. Figures vary but around 30 per cent of graduates will work outside of sport after their degree (BASES, 2022).

	They will remain in education and study for a Master’s degree or PhD. They may choose to remain in education through a research role. It is estimated around 18 per cent of graduates remain in education after their undergraduate degree (Complete University Guide, 2022)



Graduates from sports science degrees have a huge range of potential careers to choose from. Careers can be divided into at least nine categories with a range of occupations within each category. The categories of careers available are presented in Figure 1.2.

[image: A matrix grid of 9 labelled boxes illustrates 9 potential sports science related careers.]

Figure 1.2 Potential sports science related careers


Long description
The matrix contains 9 boxes, arranged in a 3 by 3 grid. The 9 potential sports science related careers are listed as follows.
1.	Performance sport.
2.	Coaching.
3.	Personal training.
4.	Fitness.
5.	Health and well-being.
6.	Education and teaching.
7.	Sports management.
8.	Sports media.
9.	Sports development.
Description ends.


At the end of some chapters, you will find real case studies of people who work in sports occupations having completed sports science degrees. Each case study presents the qualifications they have completed to enable them to gain access to their job role, a description of what their job entails, and the skills they need to be successful in their role.

In Chapter 9 there is a full discussion of the range of careers in sports science, and what you can do to prepare yourself to work in sports occupations.



Developing a multidisciplinary approach to sports science

In the introduction, it was mentioned that the British Association of Sport and Exercise Science recommends that an interdisciplinary approach should be adopted to address the performance issues of athletes. This would involve applying knowledge from more than one of the subdisciplines within sports science.
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‘Only connect … live in fragments no longer.’

E.M. Forster (1879–1970), British novelist and critic



To illustrate how a sports scientist or sports science team adopts an interdisciplinary approach, it is best to look at a case study.


[image: ] Case study: Henry

Henry is a 21-year-old gymnast who has moved seamlessly from competing successfully at school, club and county level up to national standard. His aim has always been to represent his country at the Olympic Games.

Recently, however, Henry has found that his performances have started to decline and he is performing less well than some of his peers. He has also started to make more mistakes than usual. His response has been to train harder and harder, but he has found that this is not producing the results he would like and is leaving him feeling more tired. He has also been talking to other coaches about his performances and where they think he has been going wrong.

Over the past three months he has started to become slightly disillusioned with gymnastics and he finds himself increasingly choosing to get away from gymnastics and socialize with friends away from sport.

Henry decides that he needs to seek help from a sports science support team.



How can sports science professionals help Henry to halt the decline in his performance and start enjoying gymnastics again?

The sport psychology approach

A sport psychologist would look first at Henry’s motivation. They would examine how Henry has been motivated over the previous years and how this motivation has changed. It may be that he no longer is as clear about his goals and how to achieve them. Or Henry may be experiencing over-motivation, as his response to failure is to train harder and harder, and this may be having a negative impact on his mental and physical wellbeing.

A sport psychologist may also look at other factors that could negatively impact his performance. Is he experiencing stress either within sport or through external factors, such as his personal life? Or it could be that his over-motivation is causing high arousal levels and increased feelings of anxiety when he is performing? This may explain why he is making more mistakes than usual.

The sports physiology approach

The sports physiologist would look at Henry’s physical conditioning and whether his training is producing adaptations that are specific to his performance. For example, is he strong enough and flexible enough for the movements he is performing? Or is this why he is making mistakes? It may be that his aerobic conditioning is not specific enough and the mistakes he is making are the result of fatigue during the performance.

The sports physiologist would also look at Henry’s schedule of rest and recovery. They would ask if he was getting appropriate amounts of sleep and rest to ensure he was in optimal condition for competition, or assess whether possibly he is experiencing burnout.

The biomechanics approach

The biomechanist would look at Henry’s performance by examining the quality of his movement and the execution of his techniques. They would analyse whether the decrement in his performance and increased prevalence of mistakes was owing to the development of poor techniques. The biomechanist could capture Henry’s performances on video and then analyse his movements before giving Henry feedback about any weaknesses and seeking ways to improve these weaknesses.

The nutritionist approach

The nutritionist would analyse whether Henry was eating correctly and getting the correct balance of carbohydrates, proteins, fats, vitamins and minerals to support his training schedule. They would be interested in Henry’s body composition and whether it has been changing over the previous few months.

The nutritionist would also be keen to find out what Henry was eating when he was out with his friends and exposed to external influences. They may also question the link between Henry’s nutrition and his change in mental approach and attitude, as well as considering whether his mistakes were due to lapses in concentration as a result of not eating correctly pre-competition.

This multidisciplinary approach should cover all bases when analysing where the problems lie with Henry’s performance. The more perspectives gained on a problem, the increased likelihood that interventions can be identified and a solution found.

The multidisciplinary approach is also applicable to an individual working with a personal trainer. It is not uncommon for a personal trainer to train their clients over three to four sessions a week, each lasting an hour, and their client will expect to see adaptations and fitness gains fairly quickly. If these don’t occur, the client will question the effectiveness of the training and the trainer’s choices of exercise. However, the issue may be the lifestyle of their client and what they are doing the other 165 hours in the week when they are not seeing the personal trainer.

The personal trainer would suggest that to get optimal training gains the client needs to get the appropriate amount of rest and recovery, to support their training with appropriate nutritional strategies and to ensure that they manage their stress levels. It is likely that the client has a busy life, working long hours, and eats when they can rather than taking regular breaks for food. While a personal trainer mainly applies their knowledge of sports physiology to their interaction with their client, they also need an understanding at least of nutrition and psychology to support their client.



Studying for a sports science degree

An online search using ‘sports science degree’ as a search term will unearth around 100 universities that offer degree courses. Each course has some common ground with the others, but they all also offer unique features. The modules studied will reflect the expertise of the lecturing staff and the facilities that the university offers. Researching sports science degrees is time well-spent, particularly if you know which areas of sports science you are particularly interested in studying.

Degree courses will become increasingly specialized as you pass from year 1 into years 2 and 3, but the actual content can differ significantly between universities.

First year study

All first-year study is intended to provide a broad basis of knowledge in sports science and acts as a platform for study in future years. It is worth remembering that students enrolling in the first year of a degree are coming from different backgrounds. They may have studied A-levels that have some relevance to degree level study or they may have completed a national diploma in sports science. There may be mature students who are looking to change the direction of their career or who have retired from competitive sport and are embarking on the next step in their career.

The aim of the university is to get every student to the same standard of learning by the end of the first year so that they are equally prepared for the advanced level of study in the second and third years. A sound grounding in anatomy and physiology, sports physiology, biomechanics and sport psychology is a minimum requirement for first year study.

Study of these core subjects will probably be accompanied by an introduction to research skills that will assume increasing importance in later years. First year study also involves working to develop academic skills such as writing in an academic style, referencing sources correctly, structuring work in different ways (scientific reports, essays), selecting and evaluating appropriate sources of information. Many first-year degree courses also offer modules that support the development of skills in other modules; for example, mathematics and biochemistry assist in biomechanics and sports physiology respectively, while knowledge of statistics is vital in understanding research journal articles and for conducting your own research.

It is a common complaint that students don’t always see the relevance of some of the subjects that they study in the first year. Statistics and mathematics are prime examples of this; however, in the second and third years of study, lecturers will assume that the students have these skills and knowledge. It also becomes clear that any gaps in a student’s knowledge will act as barriers to their achievement.

Second year study

It is common practice in universities that a student has to pass all their subjects, exams and coursework, to progress into the second year. The aim of the second year is to extend student knowledge of the core subjects of physiology, psychology and biomechanics, and then to give students the chance to specialize in certain subject areas.

Most second-year programmes offer a blend of compulsory modules and optional modules. Optional modules are often designed to extend students’ specialist knowledge. For example, rather than studying sport psychology, modules may focus on areas within sport psychology such as ‘groups and teams’, ‘exercise psychology’ or ‘career transitions’. In sports physiology, modules can focus on subjects such as ‘environmental physiology’ or ‘exercise at altitude’.

The second year programme extends students’ knowledge of research skills and offers modules such as ‘research design and analysis’ or ‘research methods and data analysis’. The emphasis here is to develop skills that are essential for third year study.

Third year study

The third year offers the opportunity for increased specialization. There may still be compulsory and optional modules but it is likely the number of compulsory modules will be reduced and the number of optional modules increased. Some universities dispense with compulsory modules completely and the optionality reflects their expectation that students now have the grounding in sports science that they need but will want to concentrate on specific subjects.

The focus of the third year is often the research project or dissertation. This represents the ultimate in specialization, as it sits within one of the subdisciplines of sports science. The dissertation is an independent piece of research which is selected, conducted and written up by each student. A dissertation is 8,000–10,000 words in length and represents the most academically demanding piece of work the student will have done up to this point. The student has to select subjects willing to be involved in an experiment, conduct the research appropriately and then analyse and present their findings. There is a very specific structure that must be adhered to when presenting research findings.

Early in the third year, students will be asked to submit a research proposal that outlines the proposed focus of their research, a suggested title, research method and the expected outcomes from the research.

Once the research proposal has been accepted, each student will be allocated a dissertation supervisor. There will be regular meetings between the student and their supervisor, and the supervisor will offer feedback and support to the student. It is common practice for each dissertation to be at least double marked by the student’s supervisor and then one other tutor.

The dissertation is usually the last piece of work that is submitted in a degree and represents about six to nine months of hard work and effort. There may be final year exams as well, but these are often completed before the end of the year so that students have time to focus on their dissertation.



Summary

No doubt you are now aware that sports science is a hugely varied and interesting subject. It helps to answer many questions that are posed about sport and develops your understanding of sporting performance.

The aim of this book is to enable you to consider sports performance from many different angles and appreciate that there is rarely one answer to any problem. As with all subjects, it is most useful to develop a multidisciplinary approach to its study; by applying your knowledge of several subdisciplines your understanding is likely to increase.

I hope this book stimulates your interest and curiosity in sport, or inspires you to study the subject further and perhaps even choose to follow a career in sport.
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Online resources

BASES careers

www.bases.org.uk/Careers

Complete University Guide

www.thecompleteuniversityguide.co.uk/careers/sports-science

www.thecompleteuniversityguide.co.uk/league-tables/rankings/sports-science

Sports Coach UK

www.sportscoachuk.org

Careers in sport

www.careers-in-sport.co.uk

Supporting Champions

www.supportingchampions.co.uk

Books

Ingham , S. The First Hurdle: A Guide for Searching, Applying and Interviewing for Jobs in Sports Performance (UK: Simply Said Ltd, 2020).

Rea, S. Careers in Sports Science (Oxford: Adored Publishing, 2019).
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