The Time Motion Analysis

Time/motion/intensity studies are actual observations of game situations.  Time/motion/intensity studies include a description of the athlete’s activity: distance covered, time, type of movements, frequency and nature of repetitions, etc.

There are several steps in a time/motion/intensity study:

•
Develop an observation plan — being organized is essential to recording data accurately.

•
Decide how you are going to observe performance.  You can use stopwatch timing, field charting, videotaping, etc.  Figure 1 shows the results of charting one basketball player’s movement for 1:20 in a game.  Videotape’s slow-motion and stop-action features can make it easier to measure distance or plot movement.  Note, though, that sports in which not all players are visible are harder to analyze with videotape.  Also note that you can use computers to record and analyze data: to count events (number of blocked shots, number of single-leg take-down attempts, etc.), detect errors in performance, analyze penalties, etc.  

Figure 1:  Charting of a Basketball Player’s Movements

Record all activity and non-activity periods.  Keep track of total time, periods of high and low activity, pause periods, etc.  Page 6-6 presents a time/motion/intensity sheet you can use or modify to keep track of these time periods.

•
Use scaled diagrams to record athletes’ movements during the observation period.  You can then use this information to determine distances covered and athletes’ movement patterns.  You can also use stopwatch data and data on distances covered to calculate athletes’ speed.  

•
If necessary, record the frequency and nature of repetitions — it can tell you about various game requirements.  For example, knowing how far apart jumps or spins occur in a four-minute free-skating performance can tell you about the energy, strength, and speed required in peak periods.  Similarly, counting the number of spikes, digs, and blocks in a long volleyball rally may help you estimate how many such actions occur in an entire game.  

Uses of Time/Motion/Intensity Studies

Time/motion/intensity studies have been conducted in many sports: ice hockey, soccer, squash, racquetball, and fencing, for example.  Referring to such studies may help you better understand the sport you are coaching.  For example, you can use observations from such studies to calculate speed and work/pause ratios.

Page 6-8 presents sample results from two time/motion/intensity studies, and Appendix A to this chapter presents more detailed time/motion/intensity results.

Note:  You should always be prepared to conduct your own time/motion/intensity study, because the studies you consult may not be specific to your athletes’ competitive or developmental level.

You can also use data on time from time/motion/intensity studies to identify the relative contribution of each energy system to performance.  (Recall from Levels 1 and 2 Theory that most sports require athletes to use two or even all three energy systems.)  You can then use this information to focus on priorities and design more specific training programs — and thereby save valuable training time.

Time/Motion/Intensity Data Sheet

For example, the time/motion/intensity data on squash on page 6-8 indicate that the game places intense demands on the aerobic system.  Although the high-intensity bursts in rallies seem to require anaerobic alactic use, resynthesis of creative phosphate (CP) cannot occur in the short pauses between rallies.  As a result, repetition of these bursts probably relies on the use of oxygen stored in the muscles after only a few points.  Similarly, although longer rallies or back-to-back rallies lasting about 20 seconds seem to stress the anaerobic lactic system, lactic-acid levels are low to moderate after squash games.  This information from a time/motion/intensity study points to the need to focus on training the aerobic energy system.

	time/motion/intensity Results – soccer – English 1st Division Players

	
	Position and Distance Covered (in metres)
	Conclusions:

•
Walking and jogging


70.9% of all activity

•
Sprinting


18.8% of all activity

(Source: Reilly & Thomas, 1976)

	Activity
	Mid-field
	Full-back
	Striker
	Centre-back
	

	Jog
	4042
	2907
	2769
	2908
	

	Cruise
	2159
	1588
	1752
	1596
	

	Sprint
	1063
	787
	1068
	829
	

	Walk
	2034
	2293
	2310
	1774
	

	Back
	507
	670
	498
	652
	

	Total
	9805
	8245
	8397
	7759
	


	time/motion/intensity results – 
squash – competitive (a-Level) Hard Ball


	Ball in Play
	Average Rally Time
	Pause between Points

	Game Length

	52-66% of total

time of game 

(7-10 min.)
	8-11 secs 

(range 1-40 secs)
	5-7 secs 

(range 2-15 secs)
	Approximately 7 min.

- 17 secs for each point

- 25 points to complete game

	W:P ratio 
=
1:1/2 or 1:1

Average HR
=
85-95% max. (20-year-old approximately 180-190 beats/min.)


Enhancements of Time/Motion/Intensity Studies

You can put time/motion/intensity studies to even better use if you enhance them by monitoring heart rate and blood lactate.  For example, using videotape to match heart-rate response to actual events in a competition can yield insights into individual events’ specific energy requirements.  Similarly, comparing different athletes’ heart-rate responses under the same conditions can help you individualize coaching strategies or training.

Heart-Rate Monitoring

Heart-rate monitoring is an extremely valuable form of monitoring training.  The basis for the use of heart-rate monitoring is the linear relationship between heart rate and oxygen consumption for most work up to maximal levels.  Advances in monitoring technology have made it possible to record data continuously throughout performance.

Many factors — temperature, emotional state, and body position, to name a few — can affect heart rate.  It is therefore important to take multiple heart-rate readings and to record the conditions under which monitoring took place.

Blood-Lactate Monitoring

The production of lactic acid during participation in sport indicates involvement of the anaerobic energy systems.  Other factors affecting blood-lactate concentration during exercise include removal rate, site of the blood sampling, temperature, prior exercise, and diet.

The blood-lactate values reported for various sports can help you determine how predominant the anaerobic systems are in sport performance.  It has been suggested that resting blood-lactate levels are in the range of 1 to 2 millimoles (mmol) per litre of blood.  It has been further suggested that blood-lactate levels can reach 20 to 24 mmol per litre of blood in sports with a very high anaerobic component (rowing, for instance).  

A postexercise blood-lactate level below 4 mmol per litre for most athletes in a sport indicates that the sport has minimal anaerobic involvement.  It is for this reason that 4 mmol per litre is generally considered the anaerobic (lactic) threshold.

New lactate analyzers require only a few drops of blood from either a finger or an ear lobe.  The actual timing of the blood sampling depends on the type of exercise performed.  

Although these new analyzers make measurement easier, only those expert in their measurement protocol should try to use them.  If you are interested in these analyzers, consult college or university personnel where this procedure is available.

