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Introduction

This article describes the most common errors @ phescription of Ultra-short Race-pace
Training (USRPT) programs. It should explain why tiailure to completely divorce oneself

from traditional training concepts and contentssesuthe potential of USRPT training to be
diminished significantly. Many coaches and prograans advertising that they follow the

USRPT model but the errors of understanding andgsions of procedures are rife among such
claimants. To be fully effective USRPT needs tarbplemented exactly as described.

Traditional Swimming Training Programs

Counsilman (1968, p. 205) stipulated that four pesters should be included in prescribing

interval training: i) the number of repetitionskte completed; ii) the distance to be swum; iii) the
performance level to be swum; and iv) the intefatest to be taken between repetitions. For
the repetition form of training complete recovendavelocities faster than to be swum in a race
were stipulated (p. 215). Maintaining a performateel, usually at competition performance

quality, was a standard ingredient of classicallodl interval training (Gerschler, 1963). Over

time, coaches changed the way the interval waspbesl to become the total time of the work

plus rest. An example of an item is: 16 repetitiohsl00 m backstroke on 1:30. Often it was

assumed that a swimmer would perform the set aesbaneficial” (i.e., purposeful) intensity.

Variations in training stimuli were developed (e.gscending and descending sets; broken-
swims, etc.). They were based mainly on the assomphat they would produce performance
improvements in swimmers while avoiding boredome Hbsence of scientific verification of
the efficacy of many individually-devised trainingets has always been striking. The
substantiation of their benefits was largely left"successful" coaches describing what they
believed to be the causes of outstanding swimmearfppmances in some of their charges. That
practice and attribution persists to this day.

A two-hour long-course training program for an ageup squad could be:

1. Warm-up: 400 FS stretch-out; 400 IM smooth; 86 choice stroke. (Total: 1,000 m)
2.16 x 100 m FS on 1:30. (Total: 2,600 m)

3. Kick 800, 400 each of first and second choiceksts. (Total: 3,400 m)

4. 32 x 50 of first choice stroke on 0:55. (To&®D0O0 m)

5.4 x (4 x 100) IM order. (Total: 6,600 m)

6. Warm-down: Kick choice to close time.
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Normally, swimmers would peruse the program and plaw they would distribute their effort
applications (energy) across the workout. With saiclorientation, swimmers would be hesitant
to exert themselves maximally lest the cost of swditk would make the remainder of the
program very difficult. Most commonly, swimmers eatheir fastest swimming for the last
swimming set. Even when the intensity of each mogrlement is defined, swimmers still
apportion their efforts so that they césurvive' the two-hour workout. Rarely are efforts at
practice and in competitions maximal. After an estee review of the literature concerning
fatigue and its mechanisms, Noakes (2012) conclutht forms of exercise are submaximal
since there is always a reserve of motor units in the exercising limbs." When swimmers
confound that phenomenon with deliberate energyagathe level of exertion is rarely one that
will produce metabolic imbalances that produce piggical training effects.

Although not in a refereed journal but still of aptable experimental quality, Howat and
Robson (1992)found that when training-groups of swimmers werstructed to maintain a
heart-rate range that implied aerobic adaptatian dinly approximately one in three swimmers
reacted with aerobic adaptations. One-third of shémmers in age-group and senior squads
actually decreased aerobically and another thispldyed no aerobic adaptation. Coaching
theories that stipulate types of training and pat#r training intensities for specific forms of
adaptation are hopelessly imprecise — and yet suemtations persist (e.g., lactate tolerance
training, anaerobic training, back-end training, et

Stewart and Hopkins (1997) observed the trainingadg of 24 coaches. They were divided into
two groups: i) high-intensity, low-distance progsarand ii) control (usual) programs. Each was
observed for one session. Swim distances, restidosaand swim durations for at least one set
of prescribed repetitions were recorded for 47 swars in the experimental group and 49 in the
control group. Swimmers in both conditions compligith completing distances and holding
rest intervals to a very high degree. However,agheas very little relationship between the
prescribed intensity of the swimming and the initgndisplayed by Ssr(= .30). The study
authors recommended that coaches pay more attentitie intensity of training efforts as they
are prescribed.

Young and Starkes (2006) made video-observatiorsmihmers' (N = 33) behaviors at nine
practices. Actions that displayed reduced or irexrparticipation were observed. Self-reports of
the same classes of behaviors were obtained froswahmers after every practice. For both
high- and low-achievers, self-reports of practiebdviors and coach's-program compliance were
inaccurate and/or biased. Self-reports of complptedtice behaviors and practice compliance
were unreliable.

The assumption that swimmers will follow a coagiregram as it is intended in a traditional
program is naive. Apparently, leaving the effoviells of each program item to be determined by
swimmers in a meaningful and beneficial way is eoreeous practice. The non-compliance of
athletes following coaches' programs is not onganming phenomenon. Hagehal. (2013)
reported that cross-country runners do not alweys it the coach-intended intensities.

The freedom of swimmers to moderate the levelshefrtapplications is one reason, among
others, why the phenomenon'giarbage yardage" has arisen. Often, the intention of a swimmer
when completing a program item is to survive theaer than gain some benefit from it. Stone

! This study is not refereed. However, it is creelibécause it has confirmatory authors, is datachasel within the
observational environment, two distinct subsetsujects yielded similar results. Pre-experimentatk of this
type is worthy of expansive replication under tex@erimental strictures.
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et al. (2012) experimented with cyclists and found thggmosedall-out" efforts very frequently
were not maximum efforts. If a training set is désad as being a maximum-effort set, unless
there is an objective measure to indicate the lef/effort, response and intensity variability are
likely to yield effort levels that sustain an eff@apacity reserve. When swimmers suffer long-
term training fatigue, traditional swimming praesc provide few, if any, opportunities to
improve race-relevant performance elements (RughBfke, 1991).

A further deficiency of traditional programs is ttedl swimmers complete the same program, a
violation of thePrinciple of Individuality (Rushall & Pyke, 1991). Since individual swimmers
are comprised of a unique mix of intra-individualagtities of psychological, physiological, and
biomechanical factors on any given day, individzedi training as opposed to an all-swimmers'
program should not be neglected (Bartlett & EtzZ20I07; Savaget al., 1981). Elite swimmers

in particular need to train in an individual maniaralos, Hellard, & Chatard, 2003). Gender
differences also warrant the development of mudtiphining programs (Roclghal., 1997). The
inappropriateness of group programs for individsiimmers provokes non-compliance with a
coach's training prescriptions. Heeding/believingc@ach's descriptions of what his/her
swimmers do is largely a farcy

The as;umption that group-training programs ar@\aid beneficial for individuals persists to
this day.

The list of erroneous assumptions of group progrémashave a mainly conditioning emphasis is
more extensive than presented here (Rushall, 2008. persistence with swim coaching as
almost being exclusively physiological training @ets and is shown in daily programs where no
mention of technique or psychological skills tragiis made. Since most serious swimming
programs cover 12 months, persisting with the béliat physiological adaptation can always be
stimulated is commonplace. Bonfaial. (1998) showed that aerobic adaptation in swimming
peaks after an average of 12 weeks of training. fdtere of the training is not particularly
important for provoking aerobic adaptation. If ttemulus is challenging enough to provoke a
training response, then approximately three moistladl that is needed to condition theerobic
base" of swimmers. Havriluk (2013) showed that nine nhmsndf reputedly'hard training"
depressed swimming force-production (strength)ht oint that it could only be marginally
recovered and improved after a taper. Almost Hadf Subjects never regained their swimming
strength to pre-training levels even with a tapéigure 1 depicts Dr. Hauvriluk's
observations/measurementbloakes (2000) evaluated several models of physidbg
adaptation that are presented in sports in gengeattated. . . until the factors determining
both fatigue and athletic performance are established definitely, it remains difficult to define
which training adaptations are the most important for enhancing athletic performance, or
how training should be structured to maximize those adaptations' (p. 141). That implication
from Noakes' review of published physiological welk as relevant for swimming as it is
for other sports that focus primarily on conditiagi

Although the above brief discussion does not dogeto the assertions that the conditioning
of swimmers is not a year-round process and cuyr&bverdone to the extent of making
competitive swimming at the club level an unpleasaperience for many participants, it is
the standardized recording and display of traimieins that is pertinent to this discussion.

2 Fancy is used in the sense of it pertaining tdfabelty of imagination.

¥ As witnessed by the content of coach-educationgnaros offered by the American Swimming Coaches
Association and the International Swim Coaches dission, among others.
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Variation in average hand-force values by seasonal testing date for all swimmers.
The solid lines connect data points for swimmers that had taper values greater
than baseline. The dotted lines connect data points for swimmers with taper values
lower than baseline. [From Havriluk, R. (2013). Journal of Swimming Research, 21, 8 ppl

Figure 1.

Ultra-short Race-pace Training (USRPT)

The following discussion is relevant for all swinmgi coaches who are attempting to
implement USRPT. It is particularly important fohose who are transitioning from
traditional training to USRPT.

The proper and latest method of communicating a RISRaining item is depicted below
(Rushall, 2015). The content order and descriptoes different to those of traditional
training. Unfortunately, many coaches cannot letofdraditional training behaviors or
elements particularly as they pertain to commumgahe structure of a training activity.

In the early publications concerning USRPT, them@sva requirement to determine the
maximum number of repetitions for each set. A adergible portion of Step 7 of ti8sep-by-
step Guide for USRPT (http://coachsci.sdsu.edu/swim/bullets/47GUIDE)pdf reproduced
below as Exhibit 1.
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Exhibit 1
STEP 7: ASSIGN THE MAXIMUM NUMBER OF REPETITIONS FOR EACH SET

Table 1 indicates suggestions as to what mighhéertaximum number of target repetitions in a
USRPT set when training for a race representechéycolumn heading. The reason why these
are called'target repetitions’ is that they appear on the swimming squad's irddion board
when the swimmers review the session's programadiuality, if programming has been
determined correctly, no swimmer will complete theximum number. Hopefully, in less than
the maximum number of repetitions all swimmers wihve experienced enough failed
repetitions that they need to abandon the set. §Smaches opt not to use the maximum number
because it is easily confused with traditionalrirag where the number stipulated has to be
completed. In USRPT, completing the maximum nundferepetitions is rarely contemplated.
What is important is that in every USRPT set a akfatigue failure state is experienced.
Without failure, no performance improvement is hkp

The number of target repetitions in a USRPT sejuge high when compared to traditional
training sets. Given that swimmers will not comel#te maximum number, what is experienced
in the set is as follows. Assume the set being swau80 x 50 FS on 50 at 200 m race-pace (30
seconds per rep) concentrating on a 90° elbow-hetite mid-propulsive phase.

1. When starting an exercise, it takes considerabie for all the body's functions to adapt to
the exercise demands. With high-intensity exertisiained individuals, the length of time
before the body responds as well as it can ranges .25 to 2.0 minutes. This initial
disruption to the body's state and then the maibn of its resources (e.g., circulation,
respiration, movement coordination) happens witii exercise format including USRPT.
Within the assumed set in this example, the fir6trépetitions will change functions within
swimmers. When athletes are in that change-phaieaxercise, no training effects or skill
learning can/will occur. In the targeted repetifiaf the exampled set, one has to complete
the initial adaptation repetitions before meanihgfaining effects can begin to be developed.

The repetition-adaptation phenomenon normally da#soccur after any extensive rest (for
swimming that would be ~60 seconds or longer). Bremtraditional set that might allow up
to two minutes rest between repetitions, a large gfaeach repetition would be re-adapting
to the training task which markedly reduces thening value or potential of all set-
repetitions. The longer the rest between exer@petitions, the greater is the duration of re-
adaptation in a set.

In a USRPT set, the longest rest period in anysse20 seconds. During ~20 seconds rest,
the aerobic system continues maximally and restale®st completely the stored oxygen
and phosphate energy resources used in the repefithe next repetition starts before the
aerobic system has waned in any manner. Conseguémdl brief rest period does allow
some recovery of the energy resources within themsver but its highly taxed
oxidative/aerobic capacity continues. When the nextetition is initiated, a swimmer's
oxidative system is already functioning near maxmand does not require any time to get
used to working in the swimming performance. Therstvork/short-rest ultra-short training
format prevents accumulations of time spent in apéidg to the work, which is actually
"wasted" time because it yields very little benefits foswimmer. The extent of maximal
oxidative/aerobic work in the USRPT format is tb&at of time exercising plus the total time
recovering between repetitions. That amount of makicirculorespiratory functioning far
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exceeds anything that is possible in the longerkvaord rest period structures commonly
seen in traditional programs.

TABLE 1. A SUGGESTED MAXIMUM NUMBER OF TARGET RACHRACE
REPETITIONS OVER PARTICULAR INTERVAL DISTANCES TORODUCE MAXIMAL
USRPT.[These are purely guesses.]

Race Distance?
Repetition 50 100 200 400 800 1500
Distance
15 4x6 - - - - -
Frequent
25 but indi- 30 40 40 50 -
vidualized
50 - 20 30 30 40 50
75 - - 20 24 30 30-35
100 - - - - - 25-30

#Repetition distances are appropriate for yardseters.

2.

3.

Once adaptation has occurred in the start-up tepetiin the USRPT set, the remainder
involves valuable experiences for the swimmer. Bbdy has'warmed" (adjusted) to the
nature of the task and the training stimulus iscdyas planned. For a number of contiguous
repetitions, the body learns how to energize thbrtjue that is being repeated. The training
is having an effect. It is hard to stipulate hownmaontiguous repetitions will be completed
for a training stimulus (the set of repetitionscéase there is such wide variation between
swimmers. It is desirable to have swimmers compi¢teast 3-5 times the race distance in
these steady repetitions before the first faifur&@he work demands would have to be
adjusted to allow that much practice. However, éhill be some (possibly sprinters) who
can only complete less than the average for thadsdsince the assumed set is for a 200 m
race, apart from the initial 4-6 adaptation-repati, 12-16 more repetitions of 50 m would
be the desirable minimum number of successful ieped. When a USRPT set is first
attempted or a new velocity is introduced it ihkthat less than the minimum number of
repetitions will be completed before the first diad.

A USRPT set contains three stages: i) several itepet where the energy systems are
progressively adapting to the performance standaqdirements, which accounts for the first
4-6 repetitions; ii) an extended series of succgssfiterion swims where the training

benefits are developed; and iii) the onset of Nefatggue and a requirement for high levels
of exertion — finally resulting in two successiveatotal of three failed repetitions. In this

format the swimmer has been sufficiently stimulatechave incurred a specific training-

effect for 200 m FS at race-pace.

* Why 3-5 times the race-distance? The work of WimideGerschler and those who adopted his recommiendat
and even experimented further discussed this conéepbest as this writer can recall is that th&ltalistance

covered in the work portions of an interval set lddoe three to five times the race distance. Taiow the "three
times" reference here was made. The recommendiati@iso done within reason. One would not belidat three

times a running-marathon is distance is what isledén a practice session when training for a rharatace.
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Apparently, there is widespread confusion aboutpitesible maximum number of repetitions in

a USRPT set. What are included in Table 1 are pueésses on behalf of this writer as being
the number of repetitions that approaches the 3&ga-distance volume-criterion for the various
race distances. As was stated above, the maximumberuof repetitions is a suggested upper
limit for repetitions. It is hypothesized that ampre would make training excessive and would
yield no additional gains. If a swimmer has the gpblpgical capacity to achieve 30 50-y/m

repetitions at a 200 or 400 m race-pace, that svarsmace-pace should be made more difficult
so that fewer than 30 repetitions will be completssl next time the set is attempted. Over time
and after the change, a swimmer should slowly attapigher levels of repetition achievements
and the number of successful repetitions would awpralthough probably not to the level that
existed before the race-pace change.

An unfortunate fact has arisen where coaches arsiet as:
Maximum number of repetitions x distance — strokeork and rest interval
e.g., 30 x 50 BK * 55 seconds

Usually, all swimmers are required to complete &fetitions trying to make the race-pace target
time on the work + rest interval prescribed. Ifttllawhat is entertained, it is not a USRPT set
but a traditional race-pace set. Unfortunately, nveeimmers all complete the same number of
repetitions even though a race-pace performancel |sv stipulated, the vast majority of
swimmers do not practice at that race-intensitg (tiiensity of similarly structured sets vary in
intensity (Stewart & Hopkins, 1997; Young & Stark@906)). The other swimmer behaviors
mentioned at the start of this presentation alsst.ekhe point is that thibard number that leads
the cryptic description of the practice set seemiset a carry-over from traditional training. The
description is similar to a traditional-trainifigace-pace”" set. In contrast, a hard-number should
not introduce a USRPT set.

The prescription of a hard number of repetitionsb completed is one index of coaching

behavior that suggests the coach does not adhéne tpuidelines of correct USRPT descriptions.
It is one of the most common features observedatites who do not strictly adhere to USRPT
principles.

There are several unique factors that underligptascription and execution of USRPT sets.

1. Full sets are only completed when stipulated sletwan-race-pace repetitions occur. It is
generally postulated that a total of three failuoedwo consecutive failures to exhibit
race-pace or better repetition performances is wpeicipation in a set should be
terminated. Cessation should indicate that newatidjde occurred. That is a level of
fatigue that will yield a training effect for ragace work, a phenomenon that is not
accommodated when swimmers adjust their work effeotthat the stipulated number of
repetitions will be completedhe USRPT criterion of not stating a number of repetitions
to be completed has several remarkable qualities.

* The capacities of every swimmer in the programam@mmodated. Each swimmer
works until the criterion of repetition-velocity ifare is exhibited. That produces
training effects that are peculiar to each swimnirercontrast to traditional training
when all swimmers complete the same number of itepres, in USRPT the number
of completed repetitions to the stage of neuraddi&/failure will vary quite markedly
across the practice group. Thus, USRPT individealthe training experiences for all
swimmers in a squad.
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* Swimmers are expected to record in log-bookka.( personal journals) their
performances for sets completed at practices. A RISRrogram has a definite
number of constant-pace sets to be completed. @nyesccasion when a set is
replicated, swimmers are expected to try and perfoore successful repetitions than
during the best previous set-completion. Thusgite of a practice set is to perform
better than before. When a nénest-effort” is achieved, it can be inferred that the
swimmer has improved in the ability to perform #odonger duration at race-pace
than previously. The specific transfer of that ioyment to racing should be that the
swimmer should expect to perform longer in a race articular swimming velocity
than ever before. That should result in the expectaof a race-performance
improvement and the realization of that expectaitioan actual race.

 The goal of performing more successful repetitidhan before guards against
swimmers producing less than beneficial traininggnigities and efforts. Continual
implementation of that goal should yield a practicelture” whereby swimmers are
always trying to improve. There are no long periadigere the overall strategy is to
survive another practice. USRPT swimmers convirafdtie need to keep improving
should be encouraged to perform at least one paikbast set among the USRPT sets
executed at every practice. When swimmers are stespéo have excessive fatigue
at a practice, matching previous best set-compigstis acceptable and even missing
practices to foster greater recovery is often reags

2. USRPT sets should be completed with an emphasipsychological involvement
particularly of race-relevant thought structureg.(esurface-swimming techniques, race-
skill techniques, and race-strategy content). Tégdect of relevant thought content when
performing training sets is perhaps the most comifeature of myopitcoaching that
only considers the conditioning aspect of trainietsewhere, this writer has made the
case that there are three other coaching emph&sdésate more important than
conditioning if swimmers are to continually improvgRushall, 2016 -
http://coachsci.sdsu.edu/ swim/ bullets/49DEFINED).p

The mental structures that accompany physical \aotkaining will determine to a great
extent how relevant training activities are for noygng performances in a competitive
setting. While for some attempts, race-pace casubtained in a traditional race-pace set,
if the accompanying mental activities are not tedkvant then performance will be
depreciated (Chorkawy, 1982; Ford, 1982)a supposed USRPT set is described and
there is no initial emphasis on the mental content to be used for the duration of the set,
then the work is not USRPT-specific. An absence of directed mental-activity in a set or
race-specific repetitions will decrease the stashdair performance-efficiency and is
likely to train something else which in all liketibd would be incompatible with the
highest quality of competitive performance.

It has been demonstrated conclusively that thinkingarticular ways during a task such
as a swimming race, produces improved performarmes non-specific-thinking
executions. The general term for the content of thanking is "associative thought
structures’. The foremost element of a USRPT set is that thbuartivities are
particularly relevant and the most important feataf the set. Mindless alissociative
thinking (thinking of non-swimming features) during a preetset does little to produce
anything of transfer value to racing. Dr. Rod Hhekiand his associate Dr. Ted Becker

® Used in the sense kcking imagination, foresight, or intellectual insight.
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have reported that a vast majority of training smiens engage in dissociative thinking or
distraction thought-processes during all practig®. Rod Havriluk, personal
communication, April 23, 2016; https://www.youtubem/watch?v=sK3Z4RTCusE).
Non-specific thinking at practices, a hallmark i@ditional training, is actively thwarted
by a true USRPT coach emphasizing the mental H#esvof every training set and the
strokes thereinA failure to stress the cognitive emphasis in practice sets is a second
feature of a coach pretending to conduct USRPT programs while ignoring a central
feature of the total USRPT model that produces its obvious and accel erated effects.

3. USRPT sets demand precise performance fealunesswimmers. Every repetition is
required to be of a race-pace or better standaedeldping a self-control capacity to
perform at the race-pace level leads to an appreciaf and skill for performing at even
pacing which can transfer to races. When a swimbasomes tired in a set and is
approaching the best repetition number of preverits, there is an incentive to harness
abilities to sustain the race-pace level and imprown the previous best number of
completions. Such a focus and capacity reorgaoizasi left to each individual swimmer
because it is something that a coach cannot aetyrappreciate or direct. USRPT
swimmers frequently report that they are learnirftatthey need to do to finish races
better than in the past. Consequentbgs at practices that do not consistently
manufacture improved resource-management within each swimmer do not produce this
important swimmer-devel opment process and thus, are not USRPT-specific.

The above features indicate some of the importaatufes that are indispensible in USRPT
training. Failing to accommodate or present thesgures to swimmers diminishes any training
effect that might result. Only when USRPT setscaneducted correctly will training effects and

their associated performance improvements be eshliEgxhibit 2 illustrates the recommended
features for defining an exact USRPT set.

Exhibit 2
The Structure of a USRPT Set

A common method of writing a USRPT set follows. SRIPT repetition set can be structured as
shown below.

Exhibit 2
Technique Event and Total Maximum
or Stroke to Repetition Interval Number of
Psychology Distance | Time (work + | Repetitions
be Swum .
Item rest) (Optional)
Focus on Until two
: failures in a
quick , Race-pace
initiation of 200 FS 50 m with plus 20+ row oceur —
race finishes one or more
movement on seconds
seconds
entry :
difference
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This is an example of a standard USRPT set of gtgor elements. The first item indicates the
cognitive content of each repetition. In this catsis, the maintenance of 200-FS race-pace that is
required to be repeated as often as can be maifageefully in excess of what was performed
in the previous attempt at this set). In this ex@ntipat involves lessening the time from entering
the water to attaining an arm-body position thaidpices more propulsive force than vertical
and/or lateral force. The optionahaximum number of repetitions’ is actually a description of
when the set should be terminated. In this exarmophlsation is warranted if two successive
swims are slower than race-pace. It is acceptabldte that a failure is one second or more
slower than race-pace, particularly when preciseng is difficult. That understanding subtly
implies that any repetition is an opportunity to fgster than before. The training focus of
discovering and adopting actions that lead to fastémming in all USRPT-relevant practice
items has to pervade every training session. Inwag, the coach has to exhibit as much
positive enthusiasm for improvement as any swimmbe best time of performance in the set,
how many repetitions were performed successfullpreethe two successive failures, and the
technique or psychological feature used need toeberded. Those values should serve as
training targets the next time the same set ismgited. The final rest-interval stipulation is
necessary for practice and resource organizatiothi$ case, for the 50-m repetitions, there is a
rest period of 20 seconds or more, but less thase2bnds, to form the work + rest interval that
will have the swimmers beginning each repetitionao®-second clock interval (to facilitate
swimmers leaving the wall at 5-second intervals).

The main features of the task illustrated aboveaar®llows.

» Develop a clear understanding of what the cognitimetent of each repetition should be.

 Perform as many repetitions as possible adheringhéo stipulated recovery period
between repetitions.

* When two repetitions in a row are one second orerstower than the race-pace time, the
set should be terminated. When a time is less ¢mensecond slower the difference is
tolerated because confounding variables that adiést at practice make it very difficult
to perform perfect replications on every occasibone swim is more than one second
slower than the target time but the second repatits fast again (i.e., it is successful)
then the monitoring of slowing starts again. Thlsisaislight departure from the standard
USRPT failure designation (i.e., two successivéufas or a total of three failures to
perform at the target time). It is an example of@dification of a USRPT set that might
have to be made to accommodate complicating featfrthe practice environment (e.g.,
more than five in a lane).

» The performance standard of the set, the numbesuotessful repetitions, and the
cognitive content of the set should be recordeal swimmer's log/journal.

At all times in all repetitions, coaches and swimsnghould adhere to the expectation that no
stroke or skill is executed without some cognityvebntrolled purposeNon-purposeful strokes
are largely a waste of time.

Individualizing Training Progressions

There is more to USRPT than single sets of repastiUSRPT has to continue throughout a 12-
month program and stimulate performance improvemantoss that time. Improvements over
longer periods are governed by a variety of factargl at various times in swimmers'
developments different factors come into play.
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Possible Improvements over 12 Months

The idea behind the original suggestion of a marrmumber of repetitions to be completed
(see Table 1) was to indicate when a swimmer caepla suggested number for a repetition
distance for a particular race-distanceeding level of benefits from that set at that race-pace
would be experienced. Any more repetitions woulellr have quickly diminishing additive
returns. When a ceiling level is achieved by a swen the race-pace should be made harder for
the swimmer. The faster repetition velocity woutteauate the number of repetitions that could
be achieved in the same set, but with a faster swmg velocity than was exhibited when the
theoretical maximum number was attained. Too muathition was assumed in the description
of swimmers attaining maximum repetitions for atigatar velocity over a particular repetition
distance. Realistically, only a few swimmers incuad could finally achieve the maximum
number stipulated in Table 1. Examples of differmaiximum-number-of-repetitions phenomena
are provided below.

1. The distance swimmer. Imagine a male distance-swimmer in an age-graogram who
is very good at 1500/1650/800 races by virtue efdhility to hold a particular pace lap
after lap. This swimmer is not quite as good at A09 and very average in 200 m/y
races. His average 50 y/m time in a 1500/1650 raa®t that much slower than his
average 50 y/m time in a 200 y/m race. Becausaroait50s in the very long distance
events average not much slower than 50s in 200sikely that eventually this type of
individual will be able to achieve the recommendeadximum number of 50 y/m
repetitions (30) for USRPT repetitions aimed at 200 races at practices. This swimmer
has loads of inherited endurance capacity but aeeyage stroke power. Individuals with
a better than normal swimming-endurance capacéylikely to hold more repetitions at
race-pace in various sets than those not endowtcalwove average endurance capacity.

2. The drop-dead sprinter. Imagine a tall slender female sprinter who exhilabove
average swimming velocities in 50 and 100 y/m esjeanerage velocities for 200 events,
and virtually no capacity for events exceeding 200. No matter what distance a set of
repetitions employs, this swimmer cannot completeyvmany of them. However, in
sprint tasks she would most likely excel. Therengs point in trying to"build" this
swimmer's endurance capacity because it is soeldnit is for this type of swimmer that
Sorint-USRPT was designed (http://coachsci.sdsu.edu/swim/Isii6USRPT50m.pdf).
What happens in just about all sets for variougsdor this swimmer is that she quickly
adapts to the training stress of the set and rsatttee maximum number of repetitions
that she can complete in a relatively short timemadter how often the set is repeated.
Her limited endurance capacity limits the maximuomiver of repetitions that can be
performed in a set. Usually, the maximum numbermetad is close to being the fewest
in the age-group squad. Her training is better veith orientation toward improving
performance quality than quantity.

One of the misconceptions of traditional swim caaghis that swimmers should be

swimming nearly all the time at practices. In USRIPE& drop-dead sprinters cease to
repeat a task very much sooner than those withgh imherited-endurance capacity.

Coaches erroneously believe that the sprinterSveaigting time" by not swimming. That

is untrue. The sprinters are recovering from neiatajue that occurred much earlier in a
set than in an endurance-endowed swimmer. Thegeitang as much out of the set in

their few completed repetitions as do those whopletea many more repetitions. On the
other hand, in sprint work the sprinters work mbelnder than the endurance swimmers
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because they have a much greater capacity foefasvsive work. In very high-intensity
sets it is the sprinters who need a longer recotiery than the endurance swimmers. If a
USRPT program is balanced and provides stimuldboexplosive and endurance work,
all swimmers will be accommodated. There is nothimgng with allowing swimmers to
recover'too much" at a training session. Their progress in perfoirceamprovement will
not be hampered. It is in programs where no swirsnage given sufficient recovery
opportunities within a practice session that amgdaous.

3. The average age-grouper. The majority of swimmers in an age-group prognaith fall
between the endurance and drop-dead sprinter tipest. will train in the program but
will never get to the ceiling level of an endurarss@mmer but will exceed the small
maximum number of the natural sprinter. If the @adae swimmer can complete 30 50s
at 200 race-pace and the sprinter maximizes olifl &0s, the normal age-grouper will
range in the middle somewhere. It is hard to safguéxact numbers but some coaches of
average teams suggest 15-23 as being a range ohomas.

What happens throughout a year is that USRPT trgimn provided and swimmers reach a
plateau of maximum repetitions (i.e., using thenepkes above, 30 for the endurance swimmer,
11-12 for the sprinter, and 15-23 for the bulk o squad). When those levels are achieved and
the maximum number of completions does not improue varies to a minor degree over a
period of three to four weeks, the swimmer can bented to havéplateaued" revealing to
some degree the limited aerobic capacity in hisffissical make-up. When swimmers plateau
in the number of successful completions in a paldicset is the time for the race-pace target to
be made slightly faster (e.g., for a 200 FS perhapsseconds for the swim which would
translate into .5 seconds faster for each 50).

As a training year progresses, several plateaukkafg to be exhibited. There is an incremental
change in the maximum number of successful congpistiwithin a set when plateaus are
repeated. As the pace of the repetitions incregsasparticular set for an individual swimmer,
the potential maximum number of completions foit #&t decreases. The reduction is caused by
the faster velocities requiring increasingly monergy per repetition. Holding a new faster race-
pace increases the maximum energy utilization beidigieved in slightly fewer repetitions.
Perhaps Table 2 will illustrate this phenomenon.

TABLE 2. RACE-PACE INCREMENTS OFTEN LESSEN THE MAMUM NUMBER OF
REPETITIONS FOR THE SET. AN HYPOTHETICAL EXAMPLE.

Cycle in 12-month
Training Period

200 FS Race-pace Set
Performance Target

Range of Number of
Repetitions at Plateau

1-4 months 33.0 seconds 19-21
5-7 months 32.0 seconds 16-19
8-11 months Less than 31 seconds 14-16

As swimmers grow, it is very likely that the numbmdrrepetitions in a plateau will increase.
Particularly in age-group swimmers, a number ofdeccould work against plateauing for a set
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(e.g., technique improvements, growth, incentiwesrtprove, self-efficacy, etc.). It is for those
reasons that coaches need to be aware of indigildUBBRPT set performances, propelling
efficiencies of the various strokes at differergeralistances, and mental skills development.

No two swimmers are the same. Between-swimmer regsowill be different and will vary
often in an unpredictable manner because appreptésting of influential variables does not
exist at this time in sport history. In hindsightt,would have been better to not stipulate an
opinionated maximum number of repetitions in USRIRT in the initial USRPT introduction. It
would be best to discard that concept. What is nagearate and viable for determining when
training race-paces need to be shortened is togehtnthe only criterion for completing a set to
be the demonstration of neural fatigue that presyeesponse-quality maintenance. Throughout
the year, the phenomenon of swimmers bé&stgck” on a narrow range of maximum repetition
completions (i.e., a plateau) should be used asubdo increase the quality of the race-pace for
that particular set. The individualization that gbccriteria bring to training will affect virtually
all swimmers in a positive manner which is a marlegarture from traditional training which
has nearly all swimmers completing the same trgimirogram with each swimmer adjusting
response qualities to any number of variables.

Performance Expectations across Age Classifications of Swimmers

In a sweeping macro-classification scheme, swimmédrs enjoy a life-time of participation in
competitions can be viewed to pass through a numba@evelopmental stages. Those stages are
expanded below.

1. Pre-pubertal developmental stage. The transition through to puberty has been oleskte
occur earlier with each successive generation theerseveral recent decades. For such
swimmers, only a minor improvement through physitaining is possible (Borms,
1986) and training affects are not differentiatetileen the various energy systems (Bar-
Or, 1983; Mero, Jaakkola, & Komi, 1991; Prastdl., 1995).

Most authors agree that the sensitive skill leagrperiod is between 9 and 12 years.
[Recent opinions have indicated that the majoritycluldren of both genders now go
through the skill-learning phase from 7-9 yearsprw early training may produce
learning of a less economical nature [Possibly fpears and younger.] Later starters
would soon catch up. One must not confuse perfocmarith skill. Early maturers will
compensate, usually advantageously, for lack df with strength and leverage (Borms,
1986).

This writer has recounted elsewhere some of tBeareh that justifies skill learning
activities being experienced at high-velocitieheatthan over long drawn-out distances
(Rushall, no date). Swimming training at the prégtal ages in both genders should
emphasize technique development and the learninctacd skills (e.g., dives, turns,
underwater swimming, etc.). USRPT is an approprimtening format for young
swimmers. It is preferred by them over longer slowerk (McWhirter, 2011).

USRPT and its emphasis on the development of tgabs and racing skills using faster
mostly race-equivalent velocities is likely to dege in young swimmers: i) an
appreciation for the need to excel in techniques racing-skills; ii) the job of moving
fast in a relatively efficient manner, and iii) @sitive approach towards competing
because of continual indications of swimming perfance improvements at training and
in races.
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2. Adolescence. Adolescence usually refers to the stage of dewvedmp from puberty to
physical maturation. Growth is the most influentfactor involved with swimming
improvements in this stage. It is this writer'sropn that despite the coaching received,
performances through age-group competitions imptmeause physical growth and its
underlying hormones (e.g., testosterone) are sofsg dominant in governing
swimming performances to the point of masking @veht coaching effects.

Aerobic capacity is the first physiological factordevelop fully (Troup, 1990) which is
mostly completed by the time of onset of the adm@as growth spurt. Swimmers who are
coached and do not develop performance standarad$ rauall are likely to be the
products of irrelevant fatiguing coaching programaller swimmers are advantaged by
greater leverage. Normal and late-maturers tergbton to more impressive competitive
accomplishments than early maturers (Troup, 1998RPT continues as an appropriate
format for swimmers in this age-group. Swimmersfgret over longer-interval and
continuous training (McWhirter, 2011). It providdse platform for repeated cycles of
technique and skill instruction which accommodatanges in swimmers' physical
structures and thus leads to performance improvem&he combination of USRPT and
growth in adolescents leads to accelerated perfocenamprovements when comparisons
are made to swimmers from traditional progr&rysically large maturing swimmers
are likely to improve each year because of growih ghysical endowment. If a coaching
program is ineffective, as maturation approachedopwance improvements lessen
markedly and may disappear completely. When grodh stopped and swimmers'
performances stagnate or regress, the coachinjgvedcenay deemed to be relatively
useless.

USRPT throughout adolescence produces appropréatelsl of stimulation to fully
develop the energizing properties of every swimmexccordance with their techniques.
The continued emphasis on technique instructioptadae swimmer for every structural
change that occurs during this growth period. Cditipe psychology stimulates the
growth of self-efficacy and the motivations to traind compete.

3. Maturity and beyond. When maturity is evidenced, the capacity to imprperformances
through physiological adaptations stops. In colegfemale swimmers, changes in either
aerobic or anaerobic energy production did not ooger a season of swimming. This
supports the contention that when growth has ceasedined swimmers no further
changes in capacity of the energy systems occwit{dky, 1998).

Costill et al. (1991) experimented with two matched groups ofem@limmers each
following different training programs over a 25-Wegeriod. The changes in endurance
that occurred in the first eight weeks were indejeen of the training load (they were
similar for both groups). From then on, there wasappreciable change in endurance

® This claim is made solely from observations maflehe Carlile programs, particularly Cherrybrookrita
Swimming Club, in Sydney, Australia. Performanceederations across a club do not happen overnigigy are
the result of the consistent provision of USRPTroseveral years. Of particular note is how USRPThswers
compare to age-cohorts from traditional programSRBT swimmers in their younger age-group exper&nce
perhaps qualified for a few championship eventserthree or so years of USRPT, many swimmers ave state
champions in the older age-groups in which they sompete. They improved at markedly acceleratezssrahen
compared to cohorts. Some masters swimmers whaadirictly to USRPT elements, are actually impngvin
performances in direct contravention of the expemathat masters swimmers' performances declingh wi
advancing age.



Common USRPT Prescription Errors 15

fitness. One has to question the value of excedsaiaing for sprinters if speed is

reduced as was demonstrated in this study. Thedadis may not be applicable to male
age-group (<16 yrs) or female swimmers. In congndethe lack of demonstrated effects
that are generally attributed to increased trainbmg coaches the Costill and his
colleagues suggested:

". .. our knowledge of the need for specificity in training might lead us to assume that
such training may not provide the adaptations needed for optimal swimming performance.
Snce the majority of the competitive swimming events last less than three minutes, it is
difficult to understand how training at speeds that are markedly slower than competitive
pace for 3-4 hours/day will prepare the swimmer for the supramaximal efforts of
competition." (p. 376)

For swimmers to continually improve performancese tavenues for doing so are
swimming technique, racing-skill developments, antental skills training and
enhancements. These requirements continue throemgbrsand masters swimming. If
accomplished swimmers participate in programs tmy consider physical training,
performances will cease to improv@long with non-improvement, the phenomenon of
annual increments of performance slowing, partitylafter the age of 50 years, will
occur if training intensities fall to a comfortalslen-adaptive level.

USRPT promotes the ingredients for continued peréorce improvements across
extended periods of swimming fitness training awodngeting. The fact that USRPT
yields physical adaptations in at least one-third time that needs to be devoted to
longer-interval or continuous swimming training gltbmake it particularly attractive to
working swimmers. It should be possible to enjoffisient training stimuli under the
USRPT format to continue competing at a seriousehjgyable level.

A failure to continually improve, although quite mscule after the age of 50 years,
indicates that training is relatively useless. @a other hand, if a swimmer stabilizes in
performances then coaching can be deemed to biisnoffy positive to offset the
decline that would occur with increasing age. Iffpenances improve after 50 years of
age, the coaching could be deemed to be quitetiviec

Closure

The premises underlying USRPT are derived from eawe-based researches. That is the
scientifically rigorous logical procedure of indivet reasoning. Since USRPT is such a complex
and sweeping model, it would be virtually impossilib conduct experiments to compare
USRPT with other training models. The implementatad the underlying structures and the
control of extraneous variables establish impossifhifficulties to overcome if conducting
research using USRPT as an independent variable egrsidered. However, the fact that the
underlying premises of USRPT are derived from dgtfienevidence establishes it as being
irrevocably scientific.

What should be observable when USRPT trainingeslus

"It is interesting to consider the performancesoofstanding swimmers (Gold medalists in particdtam the
London Olympic Games) in preparation for and atRi@ Olympics. When swimmers do not improve perfanges
or even regress, one has to consider if the cogaficeived in the intervening four years has beerenharmful
than beneficial. Too many coaching reputationseade because of recruiting rather than performahaages.
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Training intensities and levels should be highemtlusually entertained in traditional
training. Specifically, the performance level exgeelcin every training item should be
race-specific.

The use of very short intervals and rests producesuch more pleasant practice
experience than that enjoyed in longer sets onimoots training tasks (the most frequent
features of traditional training).

The physiological adaptations that occur with USRRVelop at a rate much faster than
those produced by longer sets and continuous tiguiiaisks.

As a corollary to point #3, USRPT training producesre training benefits and better
swimmer adaptations than do traditional programs.

The continual emphasis on technique and racindsskistruction should produce
obvious levels of skills that are better than swensnwho have participated in only
traditional training programs.

The frequent instruction and practice of mentalskontent that are race-specific should
develop positive and enjoyable attitudes towardsa

The USRPT coach should demonstrate a remarkabhlyehifyfequency of pedagogical
skills during practice sessions than would be oleskm any traditional coach.

For particular race-paces and sets, improvemeiwis @nly to plateau when a swimmer's
physical capacity it taxed completely. The demaigin of a plateau signals the
appropriate time to increase the race-pace fosehe

To achieve these benefits, correct USRPT trainingcgrures need to be followed and
implemented.

Finally, this paper has discussed training omiss@md errors that indicate a training set is not of
expected USRPT structure or quality. To corrects¢hdeficiencies, the following expected
USRPT elements should be evident in every set (@RJSitems.

1.

The determinant for ceasing participation in a USREt is the inability to maintain the
stipulated race-pace. That state indicates thet afigeeural fatigue. The individuality of
training responses across a squad of swimmersahesult in a relatively wide range of
number of successfully completed repetitions. Thfesgures are not accommodated
when a hard number of repetitions is stipulated asslredly will not be evident if all
swimmers complete the same number of repetitioasset.

2. Training items that are not at race-pace and quail# not USRPT items.

3. Technigue and psychological factors that are rapeeiic should be emphasized more

than any other features of USRPT training. To ignttem or place only a minor
emphasis on them guarantees that performance immevs from training will not
match those which are possible with correct USRPT.

Maximum performance plateaus for particular setsukh indicate when race-paces
should be altered for faster swimming. Coaches nmshitor the training set
performances of all swimmers

A coach who does not change his/her training behmso being inclusive of the features
of sport pedagogy will not be effective when teaghtechniques or mental skills. A
USRPT coach must become a good technique and nséiitslinstructor.
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A USRPT program is not being offered if any of #imve items are not included in a swimming
coaching program. Examples of USRPT claimants whaatually pretenders are rife across the
internet. One site that does not prescribe one extérthat falls within USRPT guidelines but
falsely claims to be an adjustment of USRPT carvieaved athttp://proswimworkouts.com/

wor kouts/usr pt-southwest-stars-style. Beware of sites and programs that claim to be RIEBut

fail to include one or more basic elements of thBRBT protocol in practice sessions.
Recognizing USRPT program element omissions couldicate "pretenders’ of USRPT
coaching.
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