Technology in Coaching: Opportunities and Challenges


The sport industry is a vast and lucrative enterprise. Businesses and organizations that support the social, economic, and health fields associated with sport and recreation number into the thousands. So, it is not surprising that there is an abundance of technological innovation aimed at capitalizing on sport. There are numerous technology based learning resources and tools designed to improve performance and learning. They range from highly technical and expensive learning environments to those that are easily accessible through a home computer.


Much of the technological innovation is very sport specific. A majority of cutting edge equipment is aimed at professional sport, or areas of the sport and recreation industry where the most money can be made. It is also directed at highly skilled and well paid athletes who can afford to indulge in it, or who must depend on it to keep their skills and conditioning in peak competitive form. The technology encompasses new materials and designs for sports equipment (bats, balls, rackets), different fibers and fabrics for sports clothing, interactive movement analysis systems (including hardware and software), simulation and training software and equipment, virtual reality and real time 3D motion capture, multiple perspective video analysis, databases, as well as online learning modules, streaming video, and animation. There is even a tiny camera that fits inside a rugby ball to give athletes a better idea of what goes on inside rucks, mauls, scrums, and lineouts (Tagg, 2001). Sport science offers advanced measurement and feedback systems, and a wide variety of specialized hardware and software. To sum it up, technology for sport abounds. 

The University of Calgary’s Technology Research Center provides a comprehensive list of sport technology resources on their web site at http://www.kin.ucalgary.ca/strc/re.html. This site makes a good starting point for surveying the sport technology field to see what’s available. The Technology Research Center also posts information about journal papers, articles and presentations regarding sport technology. This information can be found at http://www.kin.ucalgary.ca/strc/6.html. 

Although there are nearly unlimited opportunities to integrate technology with sport, there are a number of challenges involved. One of the chief challenges for coaches has to do with funding. In general technology is expensive, especially the more advanced equipment and technologies. Further more, technology tends to become obsolete fairly quickly. If you consider that the average desktop computer becomes “old technology” after about three years, you have an idea of what the implications are for maintaining and upgrading technology equipment. A second challenge is learning how to implement and use new technologies, and training athletes to do the same. Another consideration is whether or not the technology will be easily accessible for coaches or athletes? Finally, with regard to sport technology, it is important to keep in mind that a virtual sport experience is not a substitute for an actual, real live sport experience. Machines, gadgets, and gismos can’t replace the many ways that coaches guide and motivate athletes to acquire and improve their skills and sport performance.

The main focus of this paper will be on affordable technology that can be easily used or accessed by coaches and athletes in public schools and colleges, as well as clubs or leagues on more limited budgets. Primarily, I will talk about some of the technology resources that are available to coaches and athletes online, and the use of video for training, instruction, and feedback. 

Hill (and others) examines trends impacting student athletes and athletic programs in the article, “Current and Future Issues and Trends Facing Student Athletes and Athletic Programs” (2001). The article discusses the importance of using digital video storage and retrieval systems to create more efficient coaching tools and analysis of team performance (both home and competitors). Other important technologies noted in the article include email that is used to expand and speed up communication, as well as using web pages for recruiting, and providing public access to information. Information sharing, networking, and online tutorials are also mentioned as timesaving instructional and management tools (Hill, 2001). 

Fitness machines that monitor the user’s activity and plan training regimes are widely available as a means of applying technology to sport. Software programs for exercise science focus on anaerobic and aerobic capacity, and heart rate analysis among many other things (Sharpe, 1996). Heart rate monitors can be used in physical education classes. They usually consist of a little electrode worn on the chest and there is a watch transmitter device that receives the heart rate data. The devices then either plug into a computer or use a port to either download or remotely transmit the information to a computer. Digiwalkers and pedometers are clipped on an athlete’s ankle or belt to measure the distance traveled. They work by measuring strides or hip movements. A SDM (Speed Distance Monitor) is a type of pedometer that measures the distance an athlete covers, as well as the speed it takes her/him to cover the distance. There is another device on the market called a “SportBrain”. This is a type of pedometer that can be worn in conjunction with a heart rate strap to record the heart rate in addition to the distance covered. Then all the information the device collects can be stored on a free website. The SportBrain is placed into a SportPort, which transfers the data through a phone line. Activity levels can be monitored on the web. The PELinks4U web site (http://www.pelinks4u.org) maintains a Technology and Physical Education section at http://www.pelinks4u.org/archives/technology/022601.htm that offers information on how to use these devices in physical education classes, as well as links to further information about the various devices.

One interesting area for sport technology is in the field of “virtual reality”. An important consideration for acquiring sport skills is that the learner is able to form a visual image of the skill he/she is to perform. The traditional ways of getting this to happen would be to verbally explain, demonstrate, draw diagrams, or use film. These ways have some limitations with regard to how complete a picture the learner actually gets. Virtual reality (VR) provides a comprehensive picture of the skill from specific angles and helps to give more of a clear mental picture (Dickson, 1998). Apple computer offers virtual reality software. This software has the capacity for multimedia such as audio, video, animation, as well as graphic and text. However, it adds the possibility for the user to examine the relationships of the object/environment from different angles. Also, there is a capability for the user to click on “hot spots” with a mouse and launch other actions (video, audio, etc) to acquire additional information (Dickson, 1998). The software runs on both Windows and Mac platforms using QuickTime. Of course, a developer has to design the still image and/or the audio, video clips. Also, VR technology is not solely the domain of Apple Computer. 

Virtual Reality technology works this way: A set of cameras is aimed at an event so a viewer can watch the event from different angles. For example if you were watching a football game, it could be possible for you to see things through the point of view of a quarterback, lineman, etc. Or, if you had a subliminal death wish, you might want to see a hockey game from the point of view of a goalie. More technical information with examples concerning Virtual Reality (VR) can be found on the Virtualized Reality web site at http://www-2.cs.cmu.edu/~virtualized-reality/. I think it would take some significant technical expertise to create VR for particular learning situations. Consequently, being able to use it might depend on the availability of software already developed or adapted to specific sport training situations. Fortunately, there are resources and people available to assist in the creation of customized VR applications.

Using computers connected to the Internet gives coaches and athletes easy access to a variety of resources such as online tutorials, video instruction, conditioning programs, drills and other sport specific material, books, articles, journals, research, professional organizations, best practice lessons and programs, sport products and equipment, as well as assorted databases. Tinning reviewed a study by Brown done in 1999 to investigate how effective an Internet-based instruction format was for improving teacher trainee lesson planning skills (Tinning, 2001). The test group was measured against a similar group of students with no web-based instruction. The results showed no appreciable difference. Since the research information provided was sketchy, it’s hard to determine what variables were taken into consideration and also the quality of the resource material provided on the web site.

I think there are excellent resources available on the web if a person takes the time to find them. The web gives coaches access to valuable mentors with expertise on a variety of subjects. One problem is that it is often time-consuming to track down useful material. Another draw back is that occasionally excellent resources are removed or end up at new locations resulting in dead links. Also, there is a certain mind-set associated with the passive use of computers, and the more active, practical side of sport involvement. This attitude may interfere with coaches and athletes using computers to take advantage of many of the benefits. On the other hand, Email can be a great time saver. For example, compare trying to play phone tag with a coach from another school to iron out a scheduling detail, with the convenience of popping off an email (and having a record of both the message and a confirmation). If coaches or instructors have to take extra time to create instructional modules for web applications such as Blackboard, it is time taken away from other aspects of coaching. However, while finding or creating suitable web resources may be initially time consuming, I think time is saved for down the road. Other benefits for web resources and online learning modules include opportunities for increased individualization, clarity of instruction, and better communication. Practice schedules, conditioning plans, animated practice drills, video tutorials, policies, expectations, driving directions to competitor schools, and so on can all be online for student athletes (and their parents) to access. 

Sport -consultants (http://www.sport-consultants.com/english/home.htm) provides consulting and a range of services aimed at the sport market. They maintain the Soccer Performance web site at http://www.soccerperformance.org/ . The site features: drills, game analysis, coaching sessions, articles, information about injuries, nutrition, and a comprehensive collection of other information valuable to both coaches and players. One particularly useful application of technology can be found on this site, animated diagrams of soccer drills. Computerized simulations of drills are often understood better than traditional methods. They can be accessed on the web providing flexibility for athletes to learn them. Software is available for creating animations, and also CDROMs are available with drills already created on them. Animation Shop is a computer application that comes with PaintShop Pro, a photo-editing program, available from http://www.Jasc.com and can be used to create animations. These can then be uploaded and archived on your organization’s web site or burned on CD’s and distributed to your players. Another web resource similar to the soccer site, but one that is directed at coaching rugby is located on Rugby League Coaching Pages at http://freepages.sports.rootsweb.com/~bobw/index.htm. 

Another example of a valuable web resource can be found on the Coach Kritz.

MKPerformance.com web site located at http://www.mkperformance.com/MKP%20Homepage.htm 

This site has strength and conditioning programs for a variety of sports. It also has a very useful Video Glossary that contains QuickTime movie clips showing athletes performing various exercises and agility drills. This is a useful visual instructional resource for the athlete/student. Members can gain increased access to the site’s resources by joining. But, you can get an idea by looking at the samples provided. Sites like these (without the commercial aspects) demonstrate how technology can be easily utilized as an online instructional tool. A coach can create resources for his/her program and put them online, or link to resources that are already available. The players/students can have round the clock access to the resources both during the season and off-season.

It wouldn’t be that complicated to create a video archive of drills or conditioning exercises and publish them on the web. All of the necessary equipment and software could be purchased for under $4,000. Basically all you would need is a digital camcorder, a computer with sufficient RAM and a fast processor, a video capture device, and some editing software such as Adobe Premier.  For example Dell sells computers with a Movie Studio Bundle. Apple Computer sells a similar package with their iMac. The Beginners Guide to Digital Video Production web site  (http://www.dvmoviemaking.com/) contains a tutorial for learning how to create digital video, and describes everything you need to get started. Of course, there are also many books published on the subject.

Technology offers many innovative ways for coaches to coach and athletes to learn. Athletes can use instructional materials that they might not otherwise have access to. They can individually set goals and work on skills outside of the regularly scheduled practice time. The ability for athletes to visualize and adjust their performance is greatly enhanced through the use of technology. The Internet gives coaches easy access to professional development resources and information. Of all the technology available for coaching, however, I feel the easiest to use and the most beneficial for learning is video technology -- used for both instruction and performance analysis. In addition, I think being able to access and publish information on the web is valuable for instruction, communication, and management for both coaches and athletes. As a coach or assistant, I would definitely plan on creating and utilizing a team or sport website. I think the benefits of using these two particular technology applications in coaching far outweigh the challenges.

Useful Web Resources and References for Technology in Coaching:

The University of Calgary’s Technology Research Center (http://www.kin.ucalgary.ca/strc/re.html ) Provides a comprehensive list of sport technology resources and makes a good starting point for surveying the sport technology field to see what’s available.

The University of Calgary’s Technology Research Center (http://www.kin.ucalgary.ca/strc/6.html ) Journal papers, articles and presentations regarding sport technology. 

Technology in Physical Education (http://www.pelinks4u.org/archives/technology/022601.htm) Information on Heart rate monitors, pedometers, and other tech equipment and how to use it in physical education classes

Sport -consultants (http://www.sport-consultants.com/english/home.htm) provides consulting and a range of services aimed at the sport market
PE Central  (pe.central.vt.edu/) A good site for lesson ideas, assessment suggestions, along with many other useful resources for physical education programs
PE Links4u  (www.pelinks4u.org) A comprehensive collection of excellent resources and links can be found at this site, including online unit plans, Adaptive PE resources, and a section on Technology in Physical Education

Soccer Performance! (http://www.soccerperformance.org/ ) The site features: drills, game analysis, coaching sessions, articles, information about injuries, nutrition, and a comprehensive collection of other information valuable to both coaches and players. One particularly useful application of technology can be found on this site, animated diagrams of soccer drills.

Sports Media PE Resources  (www.sports-media.org) Lesson plans, coaching and training resources, links to physical education associations, and a collection of useful PE web resources. 

American Alliance for Health, Physical Education, Recreation and Dance  (www.aahperd.org) Professional resources, news, information, and publications. 

National Association for Sport and Physical Education (www.aahperd.org/naspe/naspe-main.html) Professional resources, programs and events pertaining to sport and physical education 

Bob Woods Rugby League Coaching Pages.

 http://freepages.sports.rootsweb.com/~bobw/index.htm  

Animated diagrams are used to illustrate rugby drills on this site, along with many other helpful rugby coaching resources. The animation of the various drills provides a way for athletes and coaches to get a good visual idea of how they work. 

Human Kinetics (http://www.humankinetics.com/ ) Physical education, health and fitness, and sport science resources

Coach Kritz -- MKPerformance.com

 
http://www.mkperformance.com/MKP%20Homepage.htm 

This site has detailed a customized strength and conditioning programs for a wide variety of sports. It also has a very useful Video Glossary that contains QuickTime movie clips showing athletes performing various exercises and agility drills. This is a useful visual instructional resource for the athlete/student. Members can gain increased access to the site’s resources by joining. But, you can get an idea by looking at the samples provided. 

Virtualized Reality (http://www-2.cs.cmu.edu/~virtualized-reality/ ) Information, examples, and resources on using VR 

The Science of Hockey  (www.exploratorium.edu/hockey/) A Sports Science feature from the Exploratorium. 

McCREL Physical Education Resources  (www.mcrel.org/resources/links/pe.asp) A collection of web resources selected with standards 

Physical Education 8-10  (www.bced.gov.bc.ca/irp/pe810/petoc.htm) This site by the British of Columbia Ministry of Education contains learning outcomes, resources, instructional material, and assessment strategies.

Coaching Science Abstracts (www-rohan.sdsu.edu/dept/coachsci/index.htm) Research articles for coaches and others interested in sports science. 

The Beginners Guide to Digital Video Production (http://www.dvmoviemaking.com/) contains a tutorial for learning how to create digital video.

The President’s Challenge (http://www.indiana.edu/~preschal/index.shtml) Physical activity and fitness award program.

Calculate your Body Mass Index (http://www.insweb.com/health/tools/bmi.htm )

California Physical Education Resources (http://www.stan-co.k12.ca.us/calpe/Site/Fitn.html) 

Inner Learning Online (http://www.innerbody.com/default.htm ) Explore human anatomy with animations, graphics and links to other resources.

Polar Health First (http://www.healthfirstusa.com/ ) Fitness testing systems and software

Physical Education, Recreation, and Sport Resource Guide (http://www.ulib.iupui.edu/subjectareas/pe.html )

Sports Media Challenge (http://sports.mediachallenge.com/ ) Training and consulting resources

How to Build a Course website (http://www.trainingcafe.com/members/coursesite/index.asp ) Templates and tutorials

Developing Educational Standards for Health and Physical Education (http://edstandards.org/StSu/Health.html ) many resource links for guides and standards, also organized by state

Sport and Exercise Psychology (http://spot.colorado.edu/~collinsj/#orgs) Organizations, journals, and links 
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The author offers Virtual Reality (Apple Computer) as a form of technology useful to the sports coaching profession. VR is an effective instructional resource for coaches and athletes. VR takes audio/video one step farther since users can examine objects from any angle – a figure can be spun so the learner can see a more total picture of a particular skill.
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