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[Editor's Note Readers should be aware of the growing numbénpésters who claim thelfknow

all about race-pace training'who"have been using it for years'have tried it but it did not work™
"have taken it one step furtherétc. USRPT is a training format built on sciantévidence. It is
race-pace training using the ultra-short trainiogrfat. In its structure are training effects that
exceed most of the claims made for the benefidfatts of traditional training. USRPT is not low-
yardage. To the contrary, USRPT facilitates morekwno the pool than traditional training. The
work is high-intensity and race-specific so thairting effects transfer to racing performances. It
reduces injury and prevents excessive fatigue bgerating the workload for all swimmers as
individuals. Claims made on bulletin boards andnewsgroups and discussion groups mostly
originate from individuals endowed with deep-seatguwrance and propensities to display publicly
that which they do not know. USRPT is very struetlin terms of format but extremely flexible in
terms of content. This manual defines most of tI&®RBT parameters which should be understood
by swimmers and coaches so they can advance thieinsing experience and performances.

Some of the misconceptions that have been spreaut &iSRPT are: i) it is only for sprinters,
whereas its real strengths are equally manifestdddistance swimmers; ii) swimmers do not work
hard enough, whereas they really do in the workitheelevant for racing; and iii) the lack of dsil
strength training, and kicking does not preparevanser fully. That last point is a matter of
locating the scientific studies that show irrelevamining is not associated with improvements or
high-level performances in the sport. (BSR 10/168D

! The author is indebted to Melinda Wolff for heitedal assistance in the preparation of this hirle
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STEP-BY-STEP USRPT PLANNING AND DECISION-MAKING
PROCESSES

The purpose of this manual is to explain the stepd decision-making criteria that need to be
observed to truly utilize the science behind thdRBS format. The adherence to documenting every
statement that has been present in most other USRIP&rs and descriptions will not be fully
followed in this product. Only when new concepts presented will a reference for its content be
cited.

Unless stated elsewhere, it is assumed that tgawilt occur in a 25 y/m pool. This guide only
addresses the conditioning/energizing aspects &RJIS Equally important are the development of
specific race-pace techniques and psychologicategfies. Implementing techniques according to
valid principles of pedagogy has been presentéshgth by Rushall (2011, 2013c).

The planning of USRPT practices requires consideledsion-making. Since every set has the
express purpose of specifically training for a cefitfive event, a total practice will consist of
working on different events to the extent that twé# allow. USRPT requires criteria be followed
when building the content of sets and the praclite steps outlined below are appropriate for the
sets and how those sets fit into the total timearaf a training session will be suggested.

Terminology

* When a set of repetitions of swimming, a particuigre of exercise in the weight room, or a
session on a swim-bench is planned, each blocketmses attempted istenining stimulus At
the completion of the training stimulus experiertbe, body should have changed in the way the
stimulus provoked. In accordance with the PrincipfeSpecificity, specific exercises train
specific movements and do not generalize to ottigvites.

* How the swimmer reacts to the training stimulua tiining response

* What results from a full exposure to a trainingnstius is d@raining effect

» The degree of demand of the training stimulus & ldvel oftraining stress(Rushall, 2013a;
Rushall & Pyke, 1991).

Age and Swimming Session Concepts with Relevance Fo  r 10-and-under Swimmers
and Their Relationship to Older Age-groups

USRPT sessions are not purely USRPT of surface swimn A substantial amount of the daily and
microcycle training experiences should includelsldevelopment (e.g., turns for all strokes, dives,
relay changes, etc.), technique instruction (mastlgonjunction with USRPT repetitions but also as
sole introductory activities (Rushall, 2013c)), abd-m training for all strokes. Thus, on some
occasions two USRPT sets might be all that carcberamodated in one two-hour pool session.

Very young swimmers do not need to participategavy, demanding training of a traditional nature
nor do they need to overdo USRPT. Two growth perioeled to be accommodated. The first is the
skill development phase which occurs in both bays girls between the ages of 7 and 10 years. The
time of onset, the time of completion, and the tang time in the phase varies considerably across
this age group, although a majority of childrent ¢éixe stage before 10 years. Consequently, for ages
10 and under a heavy emphasis on technique andirsstituction at USRPT pace is a sound
investment in the development of young people withiew to their enjoyment of swimming as a
life-long physical activity. The second growth mefiincludes and follows the onset of puberty.
There is a suppression of performance capacitpifage.g., V@Qmay) from growth for a short time
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either side of and during the gender changes agsdcwith puberty (Astrand, 1952; Rushall, 1960).
Again there is considerable variation in the lengthitime spent in this suppression stage among
individuals. It demands that the coach and parsapport the swimmer through this phase rather
than encourage/demand maintaining a previous fggerormance improvement.

The skill development phase is very important fotsgas it is the only phase where their skill
development is accelerated. With boys there is alpost-pubertal stage of skill development that
occurs approximately 12 months after puberty amdlast for as long as 18 months.

Below is a broad suggestion of the progressionwamsniing training experiences for children 8
years-old and up. The suggestions can be modifiedflect the stage of growth (e.g., early vs. late
maturers) and the reaction of individuals to theiadcenvironment and the activity as it is presdnte
through a coach's programs. The amount of traiiinige minimum for USRPT. Adding one or two
more sessions per week as long as the childreimcento enjoy their swimming experience is quite
acceptable.

Suggestions

* 8 years and younger — three practice sessions pek wmphasizing fun and technique. One
USRPT set per session.

* 9 years — four sessions per week emphasizing fuhtachnique. Two USRPT sets for two
sessions and one for each of the other two sessions

* 10 years — five sessions per week emphasizingsskdthnique, and fun. Two USRPT sets for
two sessions and one for each of the other thre®ses. [At this stage the coach/parent should
evaluate if the swimmer is still enjoying swimmir(ge., they look forward to going to practice
at the pool).]

» 11 years — six sessions per week emphasizing ,didtienique, and enjoyment. Two USRPT sets
for three sessions and one for each of the othee thessions. Begin special 50 m training; three
30-minute activity sessions within a week's pradic

12 years — seven to eight sessions per week empimskills, technique, enjoyment, and
achievement. Three USRPT sets for two sessionsIt8RPT sets for two sessions; and one for
each of the other three or four sessions. Progha&setsets in sequence as heavy, moderate, and
light USRPT work, in that order, over the week. &tille eight sessions and if a swimmer
appears fatigued to the extent that quality swingmill be compromised, give the swimmer
that session or the next session off. Three agtsgssions focusing 40 minutes on 50 m training
within the week's practices.

» After puberty — eight sessions per week emphasizkilts, technique, and training/ competition
achievements. Three or four USRPT sets for thressiges, and two USRPT sets for the
remaining sessions. If the swimmers appear tiedijce the number of sets in the scheduled 3-4
set sessions. Four activity sessions focusing 4@ut@s on 50 m training within the week's
practices.

* 14 years and older — eight or nine sessions pek ve@ephasizing skills, technique, race-
strategies and simulations at practice, and trgloompetition achievements. Three or four
USRPT sets for four sessions, and two sets perosels the remainder. If the swimmers are
judged to be adapting well, increase the numb&rbEet sessions. If the swimmers appear tired,
reduce the number of sets in scheduled 3-4 setosssLContinue to place great emphasis on
skills and technique. Four activity sessions foegs#0 minutes of 50 m training within the
week's practices.
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The above stages and the progressions in USRPTitiasti for developing swimmers are
summarized in Table 1.

TABLE 1. A SUMMARY OF THE DEVELOPMENTAL STAGES SUGESTED FOR MINIMAL
USRPT PROGRAMS

AGE IN SESSIONS/ USRPT/
YEARS WEEK CONTENT SESSION
8 3 Fun and technique 1
9 4 Fun and technique 2 for 2; 1 for 2
10 5 Skills, technique, and fun 2for2; 1for3
11 6 Skills, technique, and enjoyment 2 for 3; 130
12 7-8 Skills, technique, enjoyment, and achieveamen 3for2;2for2; 1
for 2/3
After puberty 8 Skills, technique, training/compieth achievements 3/4 for 3; 2 for §
14+ 8/9 Skills, technique, race strategies and simulatains 3/4 for 4: 2 for 4/5

practice; training/competition achievements
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Step 1: Develop a General Outline of the Practice

Since a practice consists of providing trainingnsili (i.e., several USRPT sets for different evignts
it is wise to have a reasoned structure for a m@acthat will use time wisely and provide the best
experiences for the swimmers. In doing that, trechchas to decide what events will be trained for
and what swimmers will be exposed to the traintmgudi for those events.

It is possible to have the whole pool training fioe same event as is outlined in Example 1 below.
Alternatively, it is possible to have lanes requiriswimmers to complete different sets that are
designed to meet the special needs of individuaingrers. Planning a time x event schedule for a
practice is the first step to organizing effectiV8RPT.

As has been pointed-out elsewhere (Rushall, 2018b)general structure of a USRPT format is as
below. Coaches need to make decisions that fth#lcriteria steps outlined.

i. A brief warm-up (a maximum of five minutes). Swimmmeshould be warm from land
warm-up work, and the pool work is basically a bri@miliarity experience. Getting
straight into repetition work is more like the costifve experience where swimmers
spend more than 20 minutes not in the pool befacag. [Twenty minutes is the length of
time for a pool "warm-up" to wear off (West et &012). Thus, USRPT simulates close to
realistic racing circumstances.]

ii. Since swimmers are not fatigued, the first actiwitya practice is the best time to learn
skills (e.g., dives, turns, finishes, double-legkkng) and/or perform 50 m event practices.
These activities do not have to be practiced edagybut do make a welcome variation in
swimmers' training experiences.

iii. The first USRPT set and the amount of time thalt lvélallocated.

iv.  The first recovery activity to prepare the swimmiersthe next set.

v. The second USRPT set and the amount of time tHibevallocated.

vi. The second recovery activity to prepare the swinsrf@rthe next set.

vii. The third USRPT set and the amount of time thdthelallocated.

viii. The third recovery activity to prepare the swimminrsthe next set (if time allows) or to
recover prior to leaving the pool.

In two hours of pool availability with good time magement, it is possible to perform four USRPT
sets for four different events as well as allowfisignt time for beneficial between-sets recovery.
When skill practices are included, the usual nunabepecific race-pace training stimuli is three.

It is sufficient to only provide one training stitng for a particular race per practice session.
Multiple training stimuli in the same session rune trisk of excessively fatiguing swimmers and

diminishing the relevance of training effects for @vent. It should be understood that in a USRPT
set, swimmers complete greater total yardage a-pace than is possible in any traditional set
format. That greater exposure to higher-intenstyvay that is repeated until performance quality

failure is a sufficient stimulus to warrant exteddecovery (a minimum of four hours and possibly

as much as 12 hours and in special cases more)in@mse exposure to a training stimulus is all

that is required to produce a training effect @rpace "overcompensation”; Rushall & Pyke, 1991)
as the training response.

Training has to at least be as demanding as congpetn important feature underlying USRPT is
its simulation of race demands. Those demands enfle the programming of USRPT sets.
Simulation warrants considering more than singleesa In many school, college, and age-group
meets, swimmers often are required to perform imasy as three individual events plus one or
more relays, mostly within the span of approximatelo hours. Thus, the programming of three or
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four USRPT sets in a two-hour training sessionuispesed to approximate the demands of many
swim meets. USRPT requires performances and reiesvérhe frequency of exposure to multiple
training stimuli and the recoveries between setim$rthe ability of swimmers to sustain performing
at high levels and to recover quickly between déife performances in competitive settings (Blair,
Glover, & Roddie, 1961, p. 217; Faulkner, 19648f; Koroxendis & Shepherd. 1961, p. 234;
Rushmer, Smith, & Franklin, 1959 p. 621). Consetjyeswimmers who will compete in multiple
events in a single competitive session should pesfa those demands by training for multiple
events in the USRPT format in a single trainingsges This is one of the primary reasons for
advocating three to four USRPT training stimulidansingle training session. For real specialist
swimmers who do not have a great variety in cortigetiparticipations, the number of training
stimuli might not be so great.

Before making specific plans, the coach needs terchine the general structure of the practice and
how it accommodates the varied needs of the squédhdividuals.
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Step 2: Form Like-groups of Swimmers in Every Lane for All Sets

USRPT is formulated to accommodate each individatider than groups of swimmers. That being

said, groups of swimmers can train under the saenergl format in the same lane but individuals

will adhere to their own performance criteria. regy lane there should be swimmers whose race-
pace targets are close/similar which facilitatesdyorganization.

Example 1

The overall set is to train crawl stroke for 400n$&cross the squad in attendance. The actual set is
30 x 50 at 400 SCm race-pace. It is assumed thahreers are in a good stage of stimulus
adaptation.

1. Lane 1 has swimmers who record between 4:50.0 and 5d9lfest times. That means each 50
SCm would have a target time of 36+ to 39- secontifowing approximately 20 seconds for
recovery, the interval time (work + rest) would ®@ seconds. For the fastest swimmers there
would be ~23 seconds rest and for the slowest swimm21 seconds rest. This would mean that
every swimmer would start on the same time on e lock despite the exact recommended
20 seconds not being adhered to. The orderlinegdheobrganization within the lane is more
important than the exactness of the rest time. @rdeaining means the quality of each
repetition can be accomplished in good water if flwvtmmers start at least five seconds apart.
The quality of the swimming in each repetition ngportant so that training specificity can be
experienced.

2. Lane 2 has swimmers who record between 4:40.0 and 4:489best times. Each 50 SCm
would have a target time of 35- to 36+ seconds. dlbsest interval time would be 55 seconds.
Those swimmers repeating in close to 35 second$awmave a 20 second rest interval. Those
doing 36+ would have slightly more than 18 secaredt Once again the easily-timed interval of
55 seconds allows good organization and closegddsired rest time.

3. Lane 3 has swimmers who record between 4:15.0 and 4&5l#&st times. There is no one in the
total squad who has recorded between 4:25.0 arfid04:BEach 50 SCm would have a target time
range of 32- to 33+ seconds. The closest inteia tvould be 55 seconds, the same as the
group in Lane 2. Although lanes 2 and 3 have thmesanterval time, the higher level
performance in lane 3 probably could use a few rseo®nds rest. The fastest swimmer in lane 3
would have ~23 seconds rest and the slowest ~2dende rest. That is as close as one could
plan for ~20 seconds rest and still preserve gaogdrozation.

4, Lane 4 has swimmers who record between 4:00.0 and 4:HOb@st times. Each 50 SCm would
have a target time range of 30- to 31+ secondscldsest interval time to accommodate near 20
seconds rest is 50 seconds. The fastest swimmeddvmawe ~20 seconds rest and the slowest
~19 seconds rest.

5. Lane 5 has swimmers who record between 3:46+ and 3:5&sistimnes. Each 50 SCm would
have a target time range of 28+ to 30- secondswiftsthe group in Lane 4, the interval time
would be 50 seconds, with the swimmers in this l@séing for slightly more than 20 seconds.

236+ implies more than 36 seconds but less thase8@nds. On a sweep-hand pace-clock, the hand viawiel just
passed the 36 second mark and left clear spacestibi® 37 second mark. Thus, a plus sign impliesecito 36 than 37
seconds. 39- implies less than 39 seconds witleltfek-hand closer to the 39 than 38. A time of Biplies the clock-
hand is over the 37 second mark. With these rulésusers learn to make reliable judgments about theiformance
times after a small amount of practice.
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6. Lane6 is a lane dedicated to active recovafdhen swimmers finally "fail" in the set they leave
their lane and perform the recovery activity irsttine. That means there will be swimmers who
have left the USRPT set and started recovery wdthers continue on with the set. Thus, each
individual swimmer abandons the set when the faiknterion is reached. That is how USRPT
accommodates individual responses. [In situatiohsrev a lane has to be used for a training
group, usually to decrease the density of swimrmperdane, recovery can begin satisfactorily out
of the water on the pool deck. If out-of-the-watecoveries are to be used, allowable activities
should be made known and appropriate safety precasuiaken.]

This example produces orderly training with swimnmgerference minimized when swimmers pass
each other going in different directions in thedam 5-second difference in interval-start times

within every lane almost guarantees swimmers véllable to execute race-pace quality turns and
surface swimming, something not accommodated irt tnaditional training sets.

The coach has to be flexible in interval timeswilgy a few seconds more or less than 20 seconds of
rest. Generally the estimation should be slightlyrenthan 20 seconds rather than less although a
few swimmers above would have slightly less thars@@onds rest. By structuring the squad into
groups of "similar" performances and rests for daak, all swimmers will have their own program.
With all swimmers monitoring their own successfuldafailed intervals, the total amount of
swimming will be appropriate only for the individud@hat is how USRPT accommodates individual
capacities and performances in a group setting.

Example 2

Following the strategy of matching swimmers intéatigely homogeneous groups, lanes can be
assigned to accommodate specialist swimmers. Tée apperformance standards should not be so
great as to allow passing or swimming in anothgdsh. The same could be done to accommodate
distance freestylers performing one set, sprirgdigers engaging in a completely different seti an
so on with breaststroke, backstroke, and buttesflgcialists all in their own assigned lanes with
appropriate sets of repetitions.

When one lane is dedicated to recovery, swimmeavayas have an alternate activity when they fail.
It is up to the coach to decide how different othat other extreme how similar the sets assigned fo
every lane are. With that in mind, USRPT requiressiderable planning of not only what training

sets will be but also of how the organization gbractice will proceed. It is imagined that such

planning will fall into microcycle and macrocyclertstructs.

The first requirement of USRPT programming is tanplhe complexity of practices and to schedule
lane changes for swimmers and lanes for particdes. With practice and familiarity, that is not an
onerous task. It does focus the coach on adherorg o the Principle of Individuality (Rushall &
Pyke, 1991) which is something overlooked verydiagly in traditional swimming practices.
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Step 3: Determine the Stroke(s) To Be Swumin AllS  ets

This requirement carries over from Step 2. Mostchea have their own ideas about how much
specialist swimming should occur. Quite often, mo€imany practices is spent performing strokes
at different velocities when those strokes arelyikeever or at best seldom swum in competitions.
Each set in a USRPT practice should clearly delentee stroke to be completed.

Training for butterfly stroke warrants special coesation. Butterfly is the lowest rating strokedan
requires an extremely wide space in which to perfaninterrupted practices. If butterfly swimmers
are required to pass another swimmer coming inojfygosite direction, stroke sequencing and
forward velocity are disrupted greatly. In this t&ris opinion, there is no value in programming
interrupted repetitions for butterfly. What coaclese to do is restrict butterfly repetitions toras

or open up pool space whereby uninterrupted maltigbs are possible. Since 25 m is one of the
repetition distance options for both 100 and 20@ebily it could well be the main distance for
training the stroke. The aims and benefits of USRI not met if a race-simulation repetition
involves several interruptions.

Often coaches program mixed sets, varying velactied strokes within one set. Such experiences
do not benefit swimmers because the training effecine of coping with frequent changes rather
than improving in a race-related performance. Bb@se who swim individual medley races should
practice each stroke independently incurring tregneffects of the particular nominated stroke for
the set (see below). When practicing skills, tinmewd be allocated so that individual medley
swimmers can have substantial repetitions of tgriitom one stroke form to another. Those turns
should also be practiced in blocks of substantiahipers of repetitions so that learning can occur. A
suggested minimum limit of skill trials would beegter than 15. Fleeting exposures to skills, such
as four trials, are insufficient for any credibéatning to occur. Traditional coaches rarely fodter
actual learning of skills because insufficient picetrials of the skills are what is programmed.

It should be noted right from the outset that thisr@o credible scientific research that supports
benefits from a low number of trials for learninghaplex skills or incurring training effects. Equall
there is no credible research that supports raderpgance benefits from varied experiences of
mixing velocities, distances, and/or strokes. Tinatans traditional ascending and descending sets
are a waste of time and only stimulate a genemgihgoresponse which has very little transfer, i,an

to specific races. The dogmatic excuse that vaigetyeeded to maintain swimmer's motivations is
not supported by any credible research on superauccessful swimmers. Swimming coaches
would do well to remember a basic adage of coaching

Mixed training produces mixed results.
Training for Individual Medley Races
The models for training 200 and 400 y/m medley saare similar.
200 IM. Two types of USRPT prepare swimmers to perforthis shorter medley race.

1. Surface swimming is performed in sets that arectired for 100 y/m races in all strokes. A
swimmer training for 100 y/m breaststroke wouldoate training for the 50 y/m leg of a 200
y/m IM. For swimmers who do not normally race 10éhyfor a particular stroke, they would
have to perform the set as if they were preparmgate to transfer benefits to a 200 IM.
Consequently, it is beneficial to occasionally ragents that are not preferred by the swimmer.
The race performances would demonstrate improvesriangtroke velocity which would infer
that 200 IM performances would also improve. Ifvansmer can improve in the four strokes
over 100 y/m USRPT sets, the expectation of 200rdbk performances improving should be
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high. Surface-swimming velocities for the four caetipve strokes are trained in the same set as
those being used to improve in 100 y/m races.

2. Transitional turns from one stroke to the next néedbe practiced at race-pace. Medley
swimmers would know their 25 y/m times for 100 yétroke events. To practice the transition
turns it is advised that the following set be pesgmed.

10 x 50 on 200 IM race-pace BF — BK;
10 x 50 on 200 IM race-pace BK — BR; and
10 x 50 on 200 IM race-pace BR — FR.

The time for each 50 is derived by adding the W0 race-pace for 25 y/m of butterfly stroke to
the 100 y/m race-pace for 25 y/m of backstroke swimg. The time for the 50 y/m IM set to
practice race-pace stroke transition turns is time sf both stroke's 25s.

The time for the backstroke to breaststroke ttemmsipractices and the breaststroke to crawl
stroke transitions are calculated the same way, ithahe sum of the strokes' 25 y/m times.
Calculating in this manner gives a 50 m target tifoe the three stroke combinations and
transition turns.

In the conduct of the 30-repetition set, failu® treated normally for each block of 10
repetitions. When a new set of 10 repetitions gube the number of failures from the previous
set of 10 is disregarded.

400 IM. Two types of USRPT prepare swimmers to perforthis longer medley race.

1. Surface swimming is trained in the same manneomhé 200 IM except that the stroke sets are
for 200 y/m events. A swimmer training for 200 yimeaststroke would also be training for the
100 y/m leg of a 400 y/m IM. When swimmers do notmally race 200 y/m for a particular
stroke they would still have to perform the setptepare for the 400 IM. Consequently, it is
beneficial to occasionally race 200 y/m events #natnot preferred by the swimmer.

2. Transitional turns are trained in exactly the samag as for 200 y/m IMs. No adjustment for
pace should be entertained. Why? The muscles agr@\yensed in IM transition turns are very
different to what are used in surface swimmingdibistrokes. After each turn, the turn muscles
recover during the surface swimming phase of tlee.rdf the turn-muscles are rested from
surface swimming in 200 and 400 IM races, why warid turn slower in the 400 IM than in the
200 IM? Consequently, in the USRPT format for IMesg, the surface-swimming velocities are
different but the turn velocities should be similer 400 y/m IM races, the turns should be very
fast in comparison to the surface swimming raceepaclhis departure from traditional
swimming thinking is logical and in accordance withat is known about the energy
consumptions and uses for the different phasesafgwimming races.
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Step 4: Determine the Repetition Distances for the Sets

Table 1 illustrates the repetition distances thrat rmost appropriate for targeted races. To a large
extent, the distance will be determined by thentrey facility. The most convenient and versatile
pool distance is 25 m. That allows 50 m and lorigdye repeated with a race-quality turn(s). Long-
course 50 m pools make it virtually impossibleapeat distances that are less than 50 m and longer
if they are not whole-number multiples of 50 m. Brges of 12.5, 25, and 75 m cannot be
effectively accommodated because swimmers need &ble to time themselves for each repetition.
The imprecision of finishing in the middle of a % pool length does not provide the self-
reinforcement that is a hallmark feature of thd-sehtrol and responsibility built into swimmers'
experiences in a true USRPT format. See Step Rifthrer discussion about training in long-course
pools.

TABLE 1. SUGGESTED REPETITION DISTANCES FOR STANDARINTERNATIONAL
SHORT- AND LONG-COURSE MEETS.

Race Distance
Re_petition 50 100 200 400 800 1500
Distance
12.5 X (rarely) - - - - -
25 X X X X (rarely) X (rarely) -
50 - X (rarely) X X X X (rarely)
75 - - X (rarely) X X X
100 - - - - - X

Although many competitions are held in 25-yard paonlthe United States, pools of that dimension
are rarely found in other countries. Internationsets are not held over multiples of 25-yard
distances. In the USA, training in a 25 SCy poqusified if pools of that dimension are used in
major competitions (e.g., college, high school, arghnizations such as YMCA and YWCA).

» For 50 m training, repetitions of 12.5 (rarely) &&lm length are the most advisable. If 25s also
include a dive they are possibly the most freqyeptbgrammed distance. The shorter 12.5 m
distance is not accommodated in many pools. Usuéliy across a narrow six-lane pool and/or
in hotel/resort establishments.

* For 100 m practices, repetitions of 25 and occadip®0 m are preferable. The longer distance
proves to be quite difficult when the number ofatons is 20 or more. As a suggestion, it is
recommended that three times as much 25 m tralmengpmpleted as is done over 50 m for 100
m events.

* For 200 m training, as well as 25 and 50 m distsn@é® m can be attempted but rarely is it
successful. The most demanding of swimming evergs280 y/m races. They develop the
highest lactate levels of all swimming races, 75repetitions are especially demanding.
However, repeating 75s allows swimmers to expededhe levels of effort and discomfort that
occur in 200 m events. From the outset, the nurabsuccessfully completed 75 m repetitions
will be remarkably low (e.g., starting at 2-3 sussfel repetitions and after possibly 6-8 weeks
building that number to 5-8). The main value of #&@s200 m races is the experience of learning
to cope with sustained discomfort. Exposures tbekperience should be rare.
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* For 400 m race-practices, 25 (rarely), 50, and 7%epetitions are recommended. Since the
repetition velocity will be slower than for 200 tine execution of a higher number of 75s is
likely.

» For 800 m training, the same repetitions as for @0Maining are proposed. There is not a great
deal of difference in stroke techniques and endeggands between 400 and 800 m races and so
the training should be similar with the slight slog of repetition velocities to accommodate the
longer distance.

e For 1500 m repetitions, 50 (rarely), 75, and 100are the suggested distances. The 25 m
possibility is just too short to perform withoutvirag to perform a huge number of repetitions,
which would be a waste of valuable pool time. Thagarity of repetitions would be 75 and 100
m distances, and 50s used when swimmers are "tivithlih and between practice sessions.

The coach's responsibility so far includes decidinghe specific features of the slate of compeiti
swimming events for a session, planning on whichmsaers will participate in the various groups
for each USRPT set, and determining which strokekrapetition distances will be swum in what
the lanes in each set across the whole session.
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Step 5: Assign the Maximum Number of Repetitions fo r Each Set

Table 2 indicates suggestions as to what mighthbemaximum number of target repetitions in a
USRPT when training for a race represented by dhenin heading. The reason why these are called
"target repetitions" is that they appear on thenswing squad's information board when the
swimmers review the session's program. In actyafiprogramming has been determined correctly,
no swimmer will complete the maximum number. Hofigfun less than the maximum number of
repetitions all swimmers will have experienced agiotailed repetitions that they need to abandon
the set. [Some coaches opt not to use the maximumber because it is easily confused with
traditional training where the number stipulated ba be completed. In USRPT, completing the
maximum number of repetitions is rarely contemplaM/hat is important is that in every USRPT
set a neural-fatigue failure is experienced. WitHauure, no performance improvement will occur.]

Training for 50 m events is somewhat differenthe standard USRPT protocol. Those shortest of
competitive events have a number of characteriitassets them apart from all other events.

» They are highly hypoxic, that is they are perfornrmedstly without any oxygen intake. At the
highest level, 50 m long-course events are usigallym without a breath being taken. When
performed in a short-course pool, it is advisabléake a breath before the turn so that the turn
features can be emphasized. Whether the swimmatheeafter surfacing on the second lap is a
matter of choice.

* All competitive events require swimmers to paceesaevenly. The exhortations of many
coaches to urge swimmers to "go out fast” or hage déarly splits is foolish in a physiological
sense. With a 50 m race, pacing is not so impoftarthe race is a series of defined stages that
have to be performed perfectly (i.e., i) the dived alive depth; ii) surfacing with the most
gradual of direction changes; iii) swimming maxityab the 15 m mark; iv) then holding a high
rate and propelling the swimmer at least one-inaotthér than normal every stroke; and v)
finishing the race with head buried, exaggerateehstline, increased rate, and a vicious thrust
of the hand/arm at the timing board to completeethent). All those features are done observing
the breathing restrictions.

» All 50 m training elements should stress one oremafrthe features listed above in blocks of
from 10-15 trials. That usually results in only deature being stressed every practice session.

TABLE 2. A SUGGESTED MAXIMUM NUMBER OF TARGET RACHRACE REPETITIONS
OVER PARTICULAR INTERVAL DISTANCES TO PRODUCE MAXIML USRPT

Race Distance 2
RDe.pe““O” 50 100 200 400 800 1500
Istance
12.5 4%6 - - - - -
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.
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The number of target repetitions in a USRPT squite high when compared to traditional training
sets. Given that swimmers will not complete the mmasxn number, what is experienced in the set is
as follows. Assume the set being swum is 30 x 50150 at 200 m race-pace (30 seconds per rep).

1. When starting an exercise, it takes considerahie for all the body's functions to adapt to the
exercise demands. With high-intensity exerciseaimed individuals, the length of time before
the body responds as well as it can ranges frof th.2.0 minutes. This initial disruption to the
body's state and then the mobilization of its reses! (e.g., circulation, respiration, movement
coordination) happens with any exercise includir@8RPT. With the assumed set in this example,
that means the first 4-6 repetitions will be chaggiunctions within swimmers. When athletes
are in that change or adaptation phase of the isgeno training effects or skill learning can or
will occur. So, in the 30 targeted repetitions o exampled set, one has to complete the initial
adaptation repetitions before meaningful trainiffgats can begin to be developed.

The repetition-adaptation phenomenon normally doasoccur after any extensive rest (for
swimming that would be ~60 seconds or longer). Hwea traditional set that might allow up to

two minutes rest between repetitions, a large glaeach repetition would be re-adapting to the
training task which reduces the training value ateptial of the experience markedly.

In a USRPT set, the longest rest period in anyiss@0 seconds. During 20 seconds rest, the
aerobic system continues maximally and restoreostimompletely the stored oxygen and
phosphate energy sources used in the repetitioa.nBxt repetition starts before the aerobic
system has waned in any manner. Consequently,rigierest period does allow some recovery
of the energy resources within the swimmer buthighly taxed oxidative/aerobic capacity
continues. When the next repetition swim is ingtBta swimmer's oxidative system is already
functioning near maximum and does not require ame tto get used to working in the
swimming performance. The short-work — short-refitatshort training format prevents
accumulations of time spent in readapting to thekywohich is actually "wasted" time because it
yields very little benefits for a swimmer. The entt@f maximal oxidative/aerobic work in the
USRPT format is the total of time exercising plhe total time recovering between repetitions.
That amount of maximal circulorespiratory functiogifar exceeds anything that is possible in
the longer work and rest period structures commeasn in traditional programs.

2. Once adaptation has occurred in the start-up tepediin the USRPT set, the remainder
involves valuable experiences for the swimmer. bbey has "warmed" (adjusted) to the nature
of the task and the training stimulus is exactlp@nned. For a number of contiguous repetitions,
the body learns how to energize the techniqueithbeing repeated. The training is having an
effect. It is hard to stipulate how many contiguoepetitions will be completed for a training
stimulus (the set of repetitions) because thersuch wide variation between swimmers. It is
desirable to have swimmers complete at least 3nkdithe race distance in these steady
repetitions before the first failuteThe work demands would have to be adjusted twalhat
much practice. However, there will be some (pogsbrinters) who can only complete less than
the average for the squad. Since the assumed &etas200 m race, apart from the initial 4-6
adaptation-repetitions, 12-16 more repetitions@frowould be the desirable minimum number

¥ Why 3-4 times the race distance? The pre-WWII wafriGerschler and those who adopted his recommiemsaand
even experimented further discussed this concepbebt as this writer can recall, although he akileg for references
of about the 1950-60 era, is that the total distagmvered in the work portions of an interval setls be three to five
times the race distance. That is how the "threedfmeference here was made. The recommendataisdasione within
reason. One would not believe that three times eatiman is what is needed in a practice session wiaémng for a
marathon.
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of successful repetitions. When a USRPT is firstrapted or a new velocity is introduced it is
likely that less than the minimum number of repeatis will be completed before the first failure.

3. A USRPT set contains three stages: i) several itepet where the energy systems are
progressively adapting to the performance standagdirements, which accounts for the first 4-
6 repetitions; ii) an extended series of successitérion swims where the training benefits are
developed; and iii) the onset of neural fatigue ancequirement for high levels of exertion —
finally resulting in two successive or a total difrde failed repetitions. In this format the
swimmer has been sufficiently stimulated and hasried a specific effect for 200 m FS race-
pace.

4. A USRPT set is continuous and rhythmical. Some greysclaiming to know USRPT do not
understand this requirement.

* Example 1"l have been swimming your USRPT for the past tenths training for 100 and
200 SCy distances. My standard set that | usedgguf | have improved has been 4 (4 x 25
yd FS on 30 seconds). | have added one minutbedseen each of the sets.”

This example is not a USRPT set. It is four setdoof-repetitions with one minute of rest
between each set. What happens with this formiiaiseach repetition in the four goes through
the transition from inefficiency to efficiency. ik likely the desirable set of conditions that need
to be repeated is not met at least in the firspg&ur. The one-minute between-sets rest is too
long and the various working systems recover aradt 9b reduce their involvement in
metabolism because they are not needed when naotigrg. Then, in the second set of four-
repetitions, the progressive activation of the eyst occurs and efficient moveméns
approached possibly in the fourth repetition. Tleeosid one-minute rest again changes the
metabolism requiring the next step to repeat tlognassive start-up functions. The similar shut
down of system activation levels in the excessigst rfollowed by re-starting to find the
"balanced and optimal” provision of energy occurghe last set. No consistent repetitions of
training stimuli are performed.

This example does not provide the consistent tegieniand energy provision of the USRPT
format. It is four sets of progressive adaptatiathwo specific training effect for the targeted
200 m event. Just because the set required aotfo2dl repetitions does not deem it to be a form
of USRPT. There is no guarantee the swimmer wiflegdence the optimal training effect by
failing to perform to criterion on two successivepetitions. The work and rest periods are
critical in a beneficial USRPT set. They cannotviated by hedging back toward what might
be traditional training. It should be understoodtt#(4 x 25 on 30 seconds) is actually four sets
of four-repetitions, those four-repetitions beiong few to produce any training effect for 200 m
swimming although the swimmer might be fatiguedha fourth set. That fatigue is general and
non-specific.

» Example 2 Many coaches claim they program race-pace trgimira variety of ways. It is the
assertion of this paper that high-intensity stinmalist be applied in a consistent-format USRPT
structure. A national coach claimed that a broked & swim with interval distances of 25, 25,
50, 50, 25, and 25 meters was "race-pace swimmiRgte-pace it may have been but race
training it was not. When the work to rest ratioe saried, different metabolic responses are
elicited (Gosselin et al., 2010); that is, setsalhinix demands and rests are less than effective
and/or desirable than extensive consistent taskdorThe coach's error stems from only

* Within a USRPT set, efficient movement is wherhtéque and energy provision are race-pace spetiiwing a
considerable number of repetitions to be perforatetie desired standards.
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considering training intensity. He failed to coreidhe technique and energy interdependency
that exists in races as a necessary criterionaie-specific training effects. As well, there were
insufficient repetitions performed to establish amning effect. The swimmer would attempt to
survive (use whatever resources are availablejadyce a series of performance levels. Within-
set task alterations promote within-set reactioterations. Training the correct race-pace
relationship to the highest level of proficiencyncanly be achieved by consistent interval
formats so that consistent repetitions of the tekands can be repeated, accommodated, and
promote adaptation.

» Example 3The following interaction occurred between a ¢oand a self-proclaimed swimming
"Guru'.

Coach:"Interesting read on Ultra-short Training by Dr. &t Rushall. Any comments on this
training methodology?Guru's reply'Hi. This has worked for me. Remember that my setes

20 repeats at 25 percent of race distance at 100gme of goal speed at exactly 100 percent of
race protocols i.e., stroke rate, stroke length dmreathing patterns etc. must be exact in
execution. | know Eddie Reese and the Carlile asgdion utilise this principle.”

The point that the Guru' is missing is the method of invoking a traininffeet to yield
beneficial training. Neural fatigue (as opposedadctic acidosis, accumulated oxygen deficit
(AOD), etc.) must be experienced to stimulate trenbto organize the specific characteristics
associated with race-pace overload. As well, the+ghort format is designed to promote the
greatest number of strokes (cumulative yardag#)eaintended race-velocity. The length of the
rest is critical. Too long and the potential benhefi work is diluted markedly. Those three
features do not exist in tliguru's description.

The main reactions to th@uru'sstatement are first, he implies that ALL SWIMMER®S the 20
repetitions. That is hard to believe because taws the Principle of Individuality when training
for sports fitness (Rushall & Pyke, 1991). As wiik same number of repetitions for all strokes
and distances? Remarkable naivety -- 20 x 25% (@Y&t 1500 race-pace would hardly be
achievable no matter what the rest period! Sectimete is no one stroke rate or length or
breathing pattern for a race. It is well documentéttp://coachsci.sdsu.edu/swim/bullets/
table.htm) that stroke rates and lengths changerase progresses as does the breathing pattern
(it is modified by the purpose of the race secti@mng swum and the state of the AOD). How
would one settle on a single value when a rangaloles exists?

The lesson here is to be wary of individuals claignihey have been expounding the USRPT format
as part of a common occurrence for a long timec#s be seen by the examples here, it is not an
effective or sufficient training procedure to d& bnly criterion as swimming at race-pace.

The biggest task for coaches and swimmers whenecting from traditional to USRPT formats is
changing the criterion for a successful set congaietTraditional programs require swimming all
the repetitions nominated for the set. In the higptital and real examples above, traditional
programs would have all swimmers perform all ramets with little regard for performance
standard or variation and no concept of what trgreffect, if any, might have been achieved. On
the other hand, in a USRPT format, a successfuloprance is to fail before the maximum
repetitions are completed. Success is experiergingaximum task-specific training effect, which
can only be achieved by getting to the stage whiaeeperformance standard can no longer be
maintained. In particular, the neural system n@ércan harness resources to produce the desirable
performance. The commonality of that situation watlhacing situation should be obvious. Table 3
summarizes the stages that occur in a USRPT set.
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TABLE 3. WHAT HAPPENS IN AN ULTRA-SHORT RACE-PACERAINING SET
The set: 24 x 25 on 30 at 100 m race-pace [taimget 14 seconds]

Repetition Number

Energy Events Occurring

Fatigue |  ndex

Stored oxygen, alactacid, minor initiation of

At first work is hard and

1 lactacid, and aerobic systems. inefficient.
Respiration pays back stored oxygen, most A minor increase but not enoug
Rest 1 . . .
alactacid, and possibly some lactate. to worry the swimmer.
> Stored oxygen, alactacid, minor initiation of
lactacid, and slightly more aerobic work.
Circulation rate increases to pay back stored Slightly greater increase but stil
Rest 2 oxygen, most alactacid, very small amount of not enough to worry the
lactate. swimmer.
3 Stored oxygen, alactacid, minor amount of lactaq
and increased aerobic systems.
Respiration rate increases to pay back most stor{ Higher respiratory rate. Aerobic
Rest 3 oxygen, most alactacid, very small amount of system is paying back most but
lactate. not all debts.
4 Stored oxygen, alactacid, and a very minor amot
of lactacid systems as aerobiosis increases.
Respiration rate increases to pay back most stor{ Respiration nearing the level to
Rest 4 oxygen, most alactacid, most lactate, all oxidized pay back energy stores but not
because of greater aerobic contribution. completely.
Stored oxygen, alactacid, minor lactate, and aerg
5 contribution maximal but insufficient to completel
repay debts during the swim.
Respiration working maximally
Aerobic system at very high level. Aerobiosis but not quite able to repay AOD.
Rest 5 maximal but not quite able to repay all debts. All| Alactacid debt, stored oxygen,
systems adjusted and active. and lactate debts growing but
tolerable.
Aerobic system maximal. Stored oxygen, alactacio-lrhe work of swimming
? . 2 gradually mounts to become
6-16 system still exploited fully. Lactate might increas
harder and harder to
but generally level. h
maintain.
Stored oxygen and alactacid de
Rests 6-16 Respiration high. Aerobic system as active in climb. Lactate at a steady low

recovery as in work. Neural fatigue increasing.

level. Conscious effort to swim
fast required.

18
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TABLE 3. WHAT HAPPENS IN AN ULTRA-SHORT RACE-PACERAINING SET (continued)

Repetition Number

Energy Events Occurring

Fatigue | ndex

17 Fail

Work at the target level insufficient to maintain
desired pace.

Neural fatigue interrupts
performance standard

Rest 17

Aerobic system pays back as much of the energy
cost of the last swim as possible.

Stored oxygen, alactacid, and
lactate debts very uncomfortable.

Miss 18 and Rest 18

Recovery continues as accumulated debts are
reduced.

Conscious effort to return to
criterion velocity is needed.

19

Almost full-out effort to reach target time. Stored
oxygen and alactacid maximal; lactate debts
increase. Some Type llb fibers have been
stimulated to Type lla.

Recovery 19

Accumulated debts partly repaid because aerobi
system is working fully.

Each repetition is now a great
effort.

All systems working maximally. Type lla

20 Fail stimulation continues. Technique altered. Failore] Neural fatigue likely cause.
reach target time.

Rest 20 Accumu]ated dgbts partly repaid because aerobi Repetition effort increased.
system is working fully.
All systems working maximally. Type lla . . .

21 Fail stimulation continues. Failure to reach target timg Dleispllis el [ e o, L

Swimming looks "desperate".

D

failure.

Two failures in a row.
Set abandoned.

Full recovery occurs. Within 30-45 seconds the swen is comfortable and should

participate in active recovery.

Result of Set

Stored oxygen, alactacid system, and aerobic systeemimally taxed. Lactate
increased but to a low tolerable level. All del@paid within one minute. Respiratory
rate slower to recover than energy sources. Somuilstion for Type IlIb fibers td
become oxidative accomplished. All systems thatraagimally taxed will improve ir

capacity and speed-up in responsiveness.
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Step 6: Determine the Total Interval Times for Each Lane in Each Set
The rules for the length of rest intervals are $anp

i. For repetition distances of 12.5 and 25 m/y, tis¢ should be ~15 seconds; and
ii. For repetition distances of 50, 75, and 100 m/g,rést should be ~20 seconds.

The most common question regarding these simpélfixles is that they allow recovery to occur
without the main recovery mechanisms, respiratiol axidation, being completed and then
winding down. For the greatest value to be derifredh USRPT, it is essential that the aerobic
system is taxed maximally during work and rest serthe set (given that the first 4-6 repetitions
build to that state). As was explained in the twaraples in the previous step, longer rest periods
shut down some systems which then have to be "sk@med" in the next swimming repetition,
causing a reduction in the volume of beneficial kvand disrupting the continual race simulation.

In Step 2, Example 1, an explanation of how thgdapace-time and rest intervals were combined
to provide an easy full period of time for eactemml (work + rest) was explained. This is whewe th
coach develops the skill of making such assignmanésadhering to the rules of providing rests of
close to 15 and 20 seconds. One would not planCoseBonds rest because that is too long and
allows the fast-component of recovery to be conepletnd some slow- or extended-recovery to
begin (see Rushall, 2013b). Even if swimmers compley need more rest, particularly in the early
stages of introducing this work, the rules havédaofollowed. It should be remembered that only
after a repetition failure will an extra intervaie of recovery be allowed. That is done as a way o
teaching swimmers that when they are tired theyfoans on continuing to swim at the required
velocity — it is a practice activity for a task-tming behavior.

The number of repetitions completed will vary caesably within a heterogeneous squad. Sprinters
generally will do less and achieve a lower maxinrmumber of repetitions than distance swimmers.
Some strokes (back and crawl) usually achieve mepetitions than the symmetrical less energy-
efficient breast and butterfly strokes. This shooédkept in mind when structuring a program and
assigning lanes, particularly if a lane has swinsngrforming mixed strokes (which should only
occur in IM training).

The Situation with "Drop-dead" Sprinters

There are some swimmers who have a limited allitperform aerobically-dominated swimming
events. Even when performing 12.5 or 25 m repettidghe number completed for such persons is
quite small (in the 5-7 range when using 15-sea@sd periods). As well, with longer 20-second
rests, work is still limited. It is suggested thdth such individuals, and they are a small mingrit
that longer rest periods of 30-seconds or slightbre be tried. A rest-interval duration needs to be
determined that allows a significant number of tijpas to be completed so that a training effect
from the repeated work-distance is achieved. Wildgaate repetitions skill precision and efficiency
improve.

Since 50 y/m races are largely hypoxic, what usel® of aerobic work anyway? Technique is the
most significant technical feature of swimming egeWith ultimate sprinters the skills associated
with swimming 50 m in hypoxic circumstances takegcpdence over classical conditioning.
lirrespective of the rest interval for very shagptiats (where hypoxia dominates), it is completing
beneficial volume of strokes that makes sense r#itfa@ adhering to general USRPT guidelines.
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Adaptations for 10 years and under swimmers

Initially for 8, 9, and 10 years swimmers, do neeuace-pace targets. It is likely that acrossethos
years performances will change substantially bexanfstechnique improvements and growth.
Continued performance improvements should be ysuahomena. Thus, instead of using race-pace
targets encourage swimmers to perform “"fast” swingmor for short repetition distances, their
"fastest” swimming. Those performance descriptisimsuld be used in lieu of calculated race-pace
times but should always be related to what the smens will do in particular races.

This accommodation will allow for reasonably easyeival time determination. As long as
swimmers have between 15 and 25 seconds rest betvegpetitions, they should complete a
substantial amount of training that will yield aitring effect.

The two-failure rule is irrelevant in this modifiddrmat. The conduct of this work is more like

traditional high-intensity short-interval work witmost swimmers completing the programmed
number of repetitions. The coach is advised to giwanmers who struggle in a set an early exit to
actively recover. It would be better for a coacheto on the side of being too lenient than too
demanding when executing this discretionary move.

However, in time when young swimmers are fully cersant with the modified execution of
USRPT sets, race-paces derived from competitiofopeances should be introduced. A number of
coaches have indicated that this is successfuthdtstart, the transition also involves swimming
race-paces for strokes and events for which tinaa® been recorded. For other non-raced events,
the "fast" and "fastest" instructions are retainedtime, as race-performances are finally recorded
the use of "fast" and "fastest" instructions amaaoeed. Apparently, when race-pace times are used
young swimmers better relate what is done at ingito what should be achieved in races.
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Step 7: Teach Swimmers How to Conduct Their USRPT R  epetitions

There are a number of behaviors that swimmers teeeld to control themselves in USRPT. They
need to be instructed so that the swimmer devekgmonsibility for evaluating and conducting their
performances. For coaches who primarily act adidrairectors and timers (their most frequent
behaviors are calling out times while looking att@pwatch), it is good practice to not take a watch
onto the deck.

1. Swimmers Need to Know the Target Repetition TimRet®@ustainedMost swimmers should
have a target time that is unique to them for thheke and race-distance for which they are
training. Knowing the time should be a result otleawimmer calculating the time for the
distance to be repeated. Usual distances will bg, 25, 50, and less often 75 m. For 1500 m
races, 100 m repetitions might be considered.

In the calculation, the dive should be includedifag was surface swimming. When the

approximately two seconds advantage usually atethto a dive is included in calculating the
repetition time, it means the training pace forfate swimming will be slightly faster than the

actual race from which it was calculated. With taasumption, every ultra-short training set at
race-pace will contain an inherent "improvementddgcwhich should lead to continual race-

improvements.

If the team is able to train in a short-course poaly short-course times should be used. Short-
course swimming is faster than long-course swimnand so swimming fastest is preferable.

When long course season rolls around, some longseaessions, mainly using 50 m as the
repetition distance and long-course times as tpetiteon times, should be experienced. Long-

course times should never be swum in a short-cquweé because they actually will be slower

than the desirable long-course repetition time.

There are a number of ways to instruct swimmers twodetermine their target-swim time. They
first need to know their best time for the eveningepracticed. That time is divided by the
number of repetition distances in the target-racg.(if 50 m is to be repeated at 200 m race-
pace, the 200 m time would be divided by four).cOkting these times will be part of serious
instruction for the younger swimmers and oftenhib of parents to assist learning the skill as
part of "swimming homework" will be helpful.

When executing an interval, swimmers will nec ' 0
to know the total interval and what time they a AS A Vg, /,
to swim. That requires a further number of skill S ’

2. Know When to Startlf the pool has a sweep
hand clock like that pictured to the right, the
have to work out when the next repetition is 4,
begin. That is not difficult if the interval is on
minute. After the swimmers add in the length
time they wait for the swimmers before them
go, they add that time and then always start
the same time (e.g., "red 40" or "black 10'
However, if the interval time is not a minute, ¢
successive trials have to start 5, 10, 15, seca
earlier than the previous interval. With your.y
swimmers this is an instructional task for the ¢oac




Step-by-step Guide for USRPT 1.23

3. Know How to Startlf a swimmer is to start on "red 40", it is almamiversally common for
swimmers to duck under the water two to four sesdvefore the actual start time. This is meant
to allow the wall push-off to occur on the actutrstime but usually it is before that time.
Consequently, repetition times are under-reportedl the swimmers only fool themselves. To
avoid this problem the coach should be strict alleeiieeway and should adopt a single rule that
is always in force. One such "wall-start" rule ssfallows:

The Wall-start Rule: After the clock hand has passed two seconds defor
the interval start time, the swimmer can repositiomderwater and push
off the wall.

It is assumed that less than two seconds reposigowill get swimmers commencing the
repetition with a push off the wall very close teetstated time for the interval start. If the
repositioning-time is more than two seconds, timgtle of the swimming time normally will be
under-reported. Coaches should experiment with te&égure. However, the overwhelming
majority of coaches find that the less-than-twoesels leeway is very satisfactory.

4. Know How to FinishSo that times are consistent (reliable) and ateuall swimmers have to
adopt a fixed routine for completing the intervadtdnce. This involves NOT doing a sloppy
finish but approaching the wall as if it were tih@gh of a race. At the time the arm(s) extend to
touch the wall, the swimmer should turn his/herch&athe clock-side and at the moment of
touch open the eyes and mentally "photograph"riage of the hand position of the clock. Then
the swimmer should work out the time for the repoti

It is important to develop an habitual behavioskdl) of reading the clock without developing
bad finish features or beginning the read too ediyallow for the time to focus on the clock, it
has become acceptable to set target times asmiusniaus values. For example:

i. 35- seconds means complete the swim before the@md mark is passed by the clock-hand.

ii. 35+ seconds means complete the swim just aftecltdok-hand has passed 35 seconds but
before it reaches the 36-second mark.

iii 35 seconds means complete the swim as the ¢iackl passes over the 35-second mark.

With practice, swimmers can become quite adeptrang their swims without needing to resort

to falsely reporting the time. False reporting ohlyrts the swimmer and that fact should be
frequently stressed, particularly in the early sm@f the swimmers/squad learning the self-
discipline and honesty of self-evaluation that feaure of USRPT.

While it has been hinted above that coaches labhe# stopwatches in the pool office,

periodically it is helpful to actually time indivichl swimmers and note their time on several
occasions. On each occasion ask the swimmer whatttme was for the repetition and then
reconcile the reported and stop-watch times. Cohstader- or over-reporting of times should
be corrected.

5. Know How to Dictate Participation and FailureSwimmers are responsible for monitoring their
times for all repetitions and how they are perfargnrelative to the race-pace target. For each
repetition, a swimmer must decide if the target Wwaaten or equaled or if the time was missed
("failed"). Each repetition evaluation is an oppmoity to self-reinforce and to use the
performance-feedback to modify the next repetiifomecessary. The routine of evaluating and
modifying performance through the set is not onlaccord with basic principles of goal-setting
and motor-performance development, but it doedypsirhulate the race-focus that is needed for
concentration to be appropriate in a race.
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Several rules for evaluating compliance with USRBmduct within a set follow.

i. Since the first five trials involve adjusting toethask and increasing the efficiencies of
propulsion and energy provision, performances ceoaly. Swimmers should be encouraged
to "settle into the correct pace as soon as possildeabse that is what is needed to
successfully start a raceA repetition that is slower than the target timedsemed a
"failure”. However, because of the flux in swimmer respomses average of the first five
trials, there is no penalty for a failure so eanythe set. The swimmer's task is to get into
race-pace as soon as possible and be consistemttfien on. Consistent USRPT training
should shorten the time it takes for a swimmer tlaph to attain the most beneficial
physiological functioning for the planned race-pace

ii. For the remaining trials, the performance standgardonitored. Swimmers should be trying
to complete as manisuccessful swimgi.e., the repetition time is better than the rpaee
standard) as possible before the first failure. mamber of completed trials before the first
failure (including the first five and disregard afajlure that might have occurred within
those fivé) is the most important performance indicator. iecessive similar sets in future
training sessions, swimmers should be trying torome on the number of successful swims
before the first failure. As that number improvésindicates that the swimmer is getting
fitter for or more proficient at swimming at thatage, that is, the swimmer is
"learning/adapting"

iii. After the first failure, the next repetition sholdd missed. The swimmer should move to the
side against a lane line and avoid interfering weither swimmers. The purpose behind this
extended rest is to allow more recovery to occud &m provide the swimmer with an
opportunity to refocus effort and technique premisin order to be successful on the next
repetition. The missed repetition is counted anel slvimmer joins into the lane-group's
organization on the repetition after the rest.

When a swimmer misses a trial when doing 25s oy i&she will be out of synchrony with
the rest of the group. That is, the next trial vdobe swum in one direction and the group
would be coming in the other. Suggestions for aiimg those anomalies even though they
might violate pure-USRPT protocol are presentefitep 8 and include the following:

a. When swimming 25s miss two repetitions so thaffitise repetition after the rest is swum
in the normal place within the group.

b. In 75s, have the swimmer swim a slow length toatier end of the pool from where the
group will begin the next repetition.

iv. Usually, it is possible for a swimmer to follow thail-rest-success sequence for a few
successful repetitions. However, since the firdgtufa occurs as fatigue is mounting
(particularly neural fatigue), it should be obviahat the swimmer is approaching the limit
of sufficient fatigue to incur a meaningful specifraining effect.

The neural fatigue that is meant to indicate thesagon of USRPT sets is assumed to be the
closest approximation to the end-of-race fatiguat tbtan be programmed in a training
environment. To describe to swimmers the level fédre that should be exerted in the
second-in-a-row or third failure in a USRPT sefygested wording could be: "The fatigue

® Assuming that the first five trials are the bodytsempt to settle on energizing and technicalufest that will lead to a
successful repetition completion, any failure witttiose five is likely for reasons other than thassociated with the
training stimulus. The training effect of interésthat which is marked by performance failure rétstring of
successful trials.
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you feel in the last repetition in a USRPT set $thidne the same as the fatigue you feel at the
end of the race for which the set is designed"hSuording can be altered so long as the
phenomenon is correctly communicated.

When the specific sequence of failure-rest-failoceurs, that is, two failures in a row,
participation in the set should end and the swimsteuld embark upon active recovery in
preparation for the next USRPT set. Usually one lana pool is designated as the recovery
lane and swimmers follow their own wisdom or whis ta what recovery activity they
perform while other swimmers are still participgtim and/or completing their repetitions. If
no lane is available, an out-of-water recovery sthte performed.

When two failures in a row occur, the swimmer leatlee lane in which the set was being

swum. Since there is to be a period of active repgvas soon as the set is terminated that
recovery should start. The recovery period compreéséime where only some swimmers are

recovering and then when all are recovering.

6. The USRPT Concept of Failure. One of the more difficult concepts of USRPT is lifeg"
and its two uses. In traditional training failuseniot completing a set of repetitions. In USRPT,
failure has two meanings.

When a repetition set establishes a maximum nur(dgr, 30 x 50 at 200FR R-P), it is
generally expected that swimmers will not compld@ repetitions. Ideally, they would
complete perhaps 22 repetitions before the firgetigon that is slower than race-pace, that
is they "failed" to hold race-pace velocity. Thus,this sense a failure to hold race-pace
could be by a small, moderate, or large amount. tW&amportant is the number of
contiguous trials where race-pace was equaled tterbd. When a swimmer slows and
"fails" to hold race-pace that indicates when answer is nearing the capacity to perform
repetitions at or better than a stipulated velocifter one repetition interval of rest the
swimmer rejoins the set and attempts to gather meseurces to perform at the desirable
pace. Eventually, a total of three failures or memsecutive failures occur and the swimmer's
attempt at the set is abandoned and active recdwegyn. In this sense, failure is not a
complete disaster but simply a single-term thatcatgs not performing at the target race-
pace. When swimmers perform more successful repetiprior to exhibiting the first failure
than in the previous attempt at the same setjsl@mgood outcome because the swimmer has
improved in endurance capacity to perform at gpaee.

When a swimmer "fails" to complete the maximum nembf repetitions that is not a
negative occurrence. If the total 30 x 50 were sssfully completed, that is an indication
that the total set at the exhibited race-pace waseasy. The reaction to total completion
should be to increase the velocity of swimmingdach repetition so that the swimmer will
fail to complete the total number for the set. Totampletion indicates to the swimmer they
have maximized their capacity to perform at theefpace over the repetition distance for the
target swimming event. In traditional swimming, q@ating all the repetitions is good, but in
USRPT it indicates that the training set was togyeand the swimmer did not experience a
maximum training stimulus that would produce a ftrhining-effect. Thus, in USRPT
completing all repetitions (i.e., not failing) i®tngood because training was not as effective
as it could be.

In both senses, missing a target time and not cetimpgl the maximum number of repetitions,
failure has good connotations. In the first it cades the swimmer is nearing the limit of race-
pace endurance for that day. In the second, it méa® swimmer has experienced the major
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training stimulus for the set. In discussion witim@mber of masters swimmers an attempt was
made to suggest a better term than failure. Howeteras conceded that failing to hold a race-
pace and failing to complete the maximum numbetepéktitions were the best use of the word
"failure". When introducing this aspect of USRPTsitworthwhile to explain the use of the term
and its two senses and to indicate that in itseodrfailures are desirable because they indicate
the benefits of USRPT are occurring.

7. Recover wellWhen only a few swimmers are recovering, thevactvork should occur in one
lane dedicated to recovery swimming or on the degk of the water. Active recovery can
involve any safe movements in or out of the waBarce all swimmers have ended patrticipating
in their sets, all the pool should become availdblerecovery swimming. The length of the
recovery should be long rather than short and shallbw the swimmers to approach the next
USRPT set positively and seek improvement.

For swimmers to improve in pool performances, tregrhas to be fatiguing to the point of the
inability to perform at a race-pace criterion lev&hat edict adheres to the Specificity of
Training Principle. On the other hand, recoveryivagts can be any movement that sustains
circulation at or near a workload that would apptoan anaerobic thresh8ldMcMaster,
Stoddard, & Duncan, 1989). Active recovery promdtester recovery than passive recovery.
The coach can dictate the activities to be perfdinadlow swimmers to freely choose, or
provide a mix of both.

8. Record the set performanc&wimmers should remember features of the contplett: the
fastest time(s) and how many there were of themy Btow were the failures; how many
repetitions were completed before the first failafeer the first five repetitions (the "adjustment”
repetitions); and what was the total number of sssfully completed repetitions (once again
counting the first five as all successful).

When sets are repeated, swimmers should be awavbaifhappened the last time the set was
attempted. In all repetitions, swimmers shouldmagteto improve on two performance features:
i) how many successful repetitions are completddrbethe first failure (the primary goal), and
i) what is the total number of successful repetifi. Interpreting the most recent set's
performances and comparing them to those of thaqure set can lead to several conclusions.

9. Interpreting one set's performancelince there are two criteria involved in detenmgnif the
completion of a USRPT set is an improvement, arakheast, or a worsened performance, the
decision is not as clear cut as when only oneraitdas applied. The possibilities for inferences
about swimming capabilities based on two criteralsted in Table 4.

Two criteria for evaluating the quality of comptatiof a USRPT set means that the motivation to
complete the set is more than when only one ooiteis used.When an "indeterminate” or "worse"
conclusion is drawn, it would be a good coachimaypb discuss the outcome with the swimmer and
determine if a better approach to the task is ptessif there are factors that could be modifiedtth
would allow better completions; or if there areegrtl factors that affected the conduct of the set.

® During work, it is possible for energy from the/gblytic system to be restored, thus, lactate prtdn and removal is
balanced. The highest level of thhtlancing"is the anaerobic threshold. Beyond the anaerbbéshold lactic acid
accumulates.

" The number of incentives to complete a behaviderdgines the level of motivation involved in theska The two
discrete criteria used in this description enhamseimmer's motivation to complete the set mora thanly one of the
two criteria was used.
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TABLE 4. INFERENCES ABOUT SWIMMING CAPABILITIES FR® TWO SET-
COMPLETION CRITERIA IN USRPT WHEN COMPARED TO PREYUS USRPT
COMPLETIONS.

Number _of Rep_etitions to Total Yardage Achieved De_:cisi_on About
First Failure Swimming Status

More Increased Improved
Same Increased Improved
Less Increased Improved
More Same Improved
Same Same Same
Less Same Indeterminate
More Reduced Improved
Same Reduced Worse
Less Reduced Worse

The number of repetitions completed before thé fature is the performance feature that should be
emphasized. The total race-pace yardage achieltedugh still valuable information, provides less
inference about future performances.

Not all swimmers adopt the initial stance of swimgias many repetitions as possible before the
first failure. Some take a voluntary rest when légneel of difficulty becomes notably high. Others
inject rests for other reasons. These various phbogs designed to yield the greatest race-pace
yardage possible. While acquainting swimmers wite possibility of them taking a rest not
necessarily after a failure is not encouragedhatutd be allowed because it allows swimmers to
begin thinking about allocating resources to a ,taghkich is a major ingredient in learning to
correctly pace a race. To avoid swimmers adoptiptpg of swimming a few successful repetitions,
failing and resting, and repeating that sequendbdcextent that the nature of the intended USRPT
set is changed, participation in a set should baitated when a maximum of three failures have
occurred even if two successive failures have remnbrecorded. The most desirable swimmer
behavior is to swim as many successful repetitamngossible before the first failure.



Step-by-step Guide for USRPT 1.28

Step 8: Adjustments for Group Sizes and Pool Length s

The descriptions offered for USRPT are generalhlie ideal situation of one swimmer per lane in
a short-course pool. When the lanes are occupiedrbyps or the training pool is long-course,
adjustments have to be made in the organizatiqmauftices.

In 25 m pools

In 25 y/m pools, when there is more than one swimimea lane, the "miss one repetition" after a
failure suggestion poses a problem when swimming/@brepetitions. When a swimmer "misses" a
repetition, the other swimmers travel to the oted of the pool. If the failed-swimmer executes on
the next interval the other swimmers will be swimghitoward him/her. That violates the desired
organization of minimizing passing swimmers in petion. Since the repetition interval times of
25 y/m repetitions are the shortest of all progeferings, it is expedient to have swimmers miss
two repetitions (rather than the desirable one)rieserve the smoothness of task execution and to
reduce the occurrence of passing other swimmefgisame lane.

When 75 y/m repetitions are performed and a faitaseilts, a situation similar to what happens with
25 y/m repetitions results — the failed swimmer ldognd up at the opposite end of the pool to the
position of the successful swimmers in the laneweleer, to miss two repetitions of 75 y/m work is
much too long for a swimmer to rest. It is recomdeghthat after the last swimmer in the group has
turned for the third lap in the failed-swimmer'sst' period, the failed-swimmer joins in and swims
to the other end and recommences to participataalty with the group. The velocity of the join-in
swim would have to be fast enough to allow theethéwimmer to participate in his/her usual group
position.

50 m Pools

USRPT does not work exactly in 50 m pools. Not hg\a wall on which to turn at increments of 25
y/m takes away opportunities to do timed work imeaepetition distances.

When the distance selected to be covered in a USRPIE a multiple of 50, there does not seem to
be much of a problem in executing a set. Howeveema swimmer fails and misses a repetition to
attempt some recovery, a difficulty does arise. [é/ttie "Failed"” swimmer is standing at one end of
the pool, the rest of the swimmers in the lane aréhe other end. Thus, on the next repetition
swimmers will be moving towards each other whiclgates one of the features of USRPT, that of
minimizing the amount of times swimmers have tossravhen simulating a portion of a targeted
event. There are two common solutions to this @bl

i. The failed swimmer can follow the rest of the gralgwn the 50 m length without trying to
achieve a target time. In that situation, the swiould serve as active recovery. The
swimmer would then continue with the group with text trial being a normal race-pace
attempt.

ii. The failed swimmer could rest and recover at the @nthe pool and wait until the group
returned. That would mean the failed swimmer woulids two repetitions (for rest and
recovery). What results from that is the natur¢heffirst re-joined repetition would be very
different in energizing functions to that whichdssirable in a continuous set. However, the
swimmer would get more swimming performed, wouldfgen the technique that is
appropriate for race-pace, and perhaps towardsrtief the first re-joined repetition start to
approximate the desirable physiology for the apinaexed stage of the race.
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This writer has no preference for one or the otberthe above scenarios. It might even be
worthwhile to change between each option to proraotee variety.

The main difficulty with 50 m pool training is th#tte important distance of 25 y/m and to a lesser
extent 75 y/m, cannot be conducted with the swinsinkaving total control over timing and
sequencing of repetitions. One option for 25 and/fd work is to forgo timing the swims over the
preferred distance.

i. When 25s are swum, instruct swimmers to perforsoate effort level, and for such a short
distance the velocity should be faster rather stodis is tantamount to swimmers
performing 25 at 100 or 95% effort and then crgsaover the remaining 25. Executing the
next repetition would be on a very short rest-wakr\With three or more swimmers in a lane,
timed rest-intervals are dispensed with and thst fswimmer goes as soon as the last
swimmer in the lane touches the wall. As best assipte, swimmers should commence
repetitions five seconds apatrt.

ii. When 75s are swum, the coach has an opportuntiyne® swimmers at the feet touch after
the first 50. However, most swimmers will not beeid, unless there is a battery of timers
available (a low probability event) and the repetié are once again completed at a
percentage of a desirable velocity that will yisddghly a race-pace time.

There are likely to be other innovations by coadhes are alternatives to the above two options. It
should be remembered to at least approach theatbaie USRPT sets, the work and rest/active-
recovery periods should be short, with the resbirecy periods manipulated as best as possible.

Long-course pool training presents problems. Degpié dogma of the swimming world preferring
long-course training to short-course training, igatarly for long-course competition preparations,
there are too many negative features of long-cosmseming to practice it very much. Perhaps the
only benefit it can offer is it allows swimmerstiecome familiar with the distance.

Long-course swimming is harder than short-coursensuing (Keskinen, Keskinen, & Moro, 2007).
Significantly higher blood lactate values were fdun a 50-m pool compared to a 25-m pool at a
variety of swimming velocities. The highest podttictate level was for long-course compared to
short-course swimming. Maximum swimming velocitysagagnificantly greater (4.5 %) in the 25-m
pool versus the 50-m pool. Heart rate values wageifcantly lower in short-course than in the
long-course at all points of submaximal velocityear rate was equal after the maximum swims in
both short and long-course. The turning benefithe short maximum swim was averaged slightly
more than 8%, correlating positively £ 0.59) with the difference in maximal swimmingoaty
between the short and long-course swims.

Long-course training and coaching are less prodeidtian short-course work. In an unpublished
investigation, this writer observed that swimmessditurns in long-course swimming as rests but in
short-course race-pace quality was sustained inRISRhe higher velocity short-course training
speeds carried over to long-course training visitsle the opposite was true for long-course
swimmers in short-course pools. With regard to hoayg long-course training had significantly
fewer swimmer-coach interactions than in short-seypools. The frequency of the coach yelling
directions was higher in long-course environmemis the frequency of individual coach-swimmer
interactions significantly lower. The distance &kad by coaches on the pool deck was significantly
less than in short-course pools as were the pHyagigs of the coaches to the non-starting end of
the pool. In long-course environments, the coagass many more group instructions than in short-
course pools. Within-pool interactions between smers and coaches were >60% less in long-
course environments than in short-course pools.
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Short-course training is preferable to long-courséing. The skills executed are of race-quality,
stroke lengths are longer, and the velocity of axef swimming is higher in short-course
environments. While some long-course practicesesgrfamiliarize swimmers with the long-course
format, the quality of swimming in long-course poat degraded. Since long-course swimming
events are used in important competitions, competinong-course events is most beneficial to a
swimmer, not the majority of training being condectin long-course pools.
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Step 9: Incrementally Adjust Performance Criteria i n a Set to Stimulate Improvement

Step 5 required the coach to assign the numbeepstitions for each set in the practice session.
Periodically (usually within a microcycle) the s#tould be repeated to determine if training effects
are being achieved and to assert swimmers' perfarenprogress. Initially, if the set is designed as
30 x 50 at 400 SCm race-pace on a 55 seconds ahtérs expected that the number of successful
swims before the first failure and/or the total roem of successful repetitions will increase.

However, in selecting 30 repetitions it is expecthdt no one would complete the 30. If that

occurred, then the set was too easy for the swimfitee task involved in the set should always

guarantee that swimmers will fail. That feature rgméees that a training effect for the race with

which the set is related will occur.

With successive improvements, swimmers will starapproach final participation a few repetitions
before or on the final repetition in the set. Ott@mmers might have recorded three occurrences in
a row that is interpreted as "no improvement”. fThsually means they have achieved their upper
limit of adaptation.] In either case it is time ke the set more difficult so the swimmer will be
challenged to improve again. The single alteratmimcrease difficulty is to make the time for each
repetition marginally faster. The size of that niargas to be sufficient so that the swimmer can
judge the repetition time with the timing deviceclk as the sweep-hand clock illustrated previously.

If the increased swimming velocity is marginal imegetition, and that repetition is one-quarter of
the target race, in the total race it will be andfigant improvement. For example, if a swimmer
changes from 31+ to 31- seconds for 50 SCm forf@¥style, that results in a change from a 2:06
high to a 2:05 low target time for a race. To gasweh improvements, the swimmer has to be able
to discern a difference between the "new" and thld""repetition times when timing each new
repetition.

It is reasonable to expect swimmers to spend ncentwan three weeks, and more likely two,
repeating the same set. Improvements should coatefakt. For example, six exposures to a set
should take a swimmer from completing 12 repetgicguccessfully before failure on the first
attempt to improving by one more repetition on g\wrccessive attempt at the set. After completing
a set six times, swimmers should be approachinglper limit of their adaptation.

The judgment of altering swimmers' programs and BBRet challenges is something coaches will

have to determine. There are likely to be errorsvalé as successes in the aptness of incrementally
challenging swimmers to improve in all races byrappately designed training sets. The decisions

in this matter are very important and should notrbated lightly. If an error is to be made it waul

be to challenge changes in swimmers too slowly tbariast.

An Example
The following scenario was described and a quegtased (May 15, 2014):

"One of my close friends is a 56 year-old middahce (400-800) swimmer here in Little Rock.
He is old, old, old school, brought up in the 7@stons of aerobic training and has done it all
his life...his standard set has always been 10 x @®-10 seconds rest, and bringing the
interval time down over the course of the seasonl &f course training for one meet a year,
tapering, etc. (It's crazy to think that many glike him would only go “race-pace” 3 or 4 times
(time-trial or mid-season meet) before their goat€). Even before hearing of USRPT, | was
trying to bring him into the 21st century, tellihgn to do more race-pace work and take longer
rests.
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I've managed to interest him in USRPT by talkingpwbthe theory and showing him some
examples like Glenn Gruber. He prefers to swim t@aith long course, so he has done some sets
of 16-20 50s on the minute, going :35s, his 40@+#aace. He makes them all. I've told him he
needs to (a) make his interval :55 and (b) do mble.asked about the 800 the other day and |
referred him to your table in Swimming Science &udl#47, which calls for 40 x 50. He did that
the other day, short course as he was forced insidd used his 1000 pace. He made the entire
set with ease. Now, he was going 32s and usingmanfite interval, so he was getting 28
seconds rest. He said, however, that even at Zthslsdt would have been eminently doable. He
said that for lifelong aerobic set devotees, ggt@td seconds rest after a 50 is a luxury.

So, the query, or maybe call it feedback, is tratyau slow the race pace to 800, doing 50s
USRPT style is not that hard, no matter what thenloer. He acknowledged that 75s would be
more difficult and 100s very hard.”

The originator was to all intents and purposes;embiin his interpretations. However, believingttha
communication is enhanced when the same ideasxpressed differently, the following reply was
offered.

"An interesting situation.

First, the 20-second rest rule must be adheredAtoextra 25% (5 seconds), depending on the
individual, could change the response requiremdihis is particularly so for true distance
swimmers. They should be looking at 20-15 secostdntervals not more than 20.

Second, swim more repetitions. 50s for 800 and Hs8@juite easy when adapted to a velocity.
Time has to be allowed for fatigue to develop. $&t50s should be 30 up to 40. For true

distance swimmers, which sounds like your friengplild be asking for 100s and some sets of
75. | would only use 50s when the race-pace wasgdtato a new higher level.

Third, swim faster and modify the interval to alless rather than more than 20 seconds rest.

The purpose is to go to failure. That is a gooaghilt indicates that a maximum neural effort
was expended. If a swimmer completes the set, themaximum training effect will result

because no maximum effort of the neural kind wasrded. It would be just like swimming a
race and finishing with "gas in the tank". That éxplained in the Step-by-step manual
(http://coachsci.sdsu.edu/swim/bullets/47GUIDE.pdf)

Your understanding stated in your last paragraphciasrect. As the race-distance increases,

repetition distances increase, but the rest inte(vd0 seconds) remains constant (plus or minus
a few seconds so that each interval starts on a@oient 5-second mark on the pace clock). For
example, repeating 75s in 55.0 with 20 secondsmesins every repetition would start on 1:15

seconds. If the swimming velocity is changed totta rest would increase to 21 so that it is

easy to see the start on 1:15 seconds. If the #glosanges to 53, the rest could increase to 22
or be reduced to 17 and start on 1:10 seconds. giGbwould opt for the 17 seconds.] Those

in-between sets, when they are very tough is wéteveter swimming distances (e.g., 50s) come
in handy until the adaptation to the new veloamproves.

I hope this makes sense. If not, let me know wheed to improve. FAILURE IS GOOD!!!"
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Closure

Having swimmers patrticipate in USRPT sessions at&lfsas a number of benefits that do not exist
in traditional training.

» The quality of swimming in a set is consistent eattihan variable. That eventually develops
an expectation to perform consistent pacing — aspefully will kill once and for all the
foolish admonition of many coaches "to go out fast"

» From one practice session to the next, swimmeisheibble to judge if they are improving
in performance and the endurance for a particulamdard of race performance. That is
impossible in traditional training where it is ordjter a taper that swimmers are given the
opportunity to perform well.

* USRPT sets push swimmers to the limit of theirigbtb perform repeatedly at a desirable
velocity that is relevant for their own races. Teessive exhaustion of traditional training
is thwarted. USRPT produces specific-training dffethat are race-relevant. The general
coping response to exhaustion when completittgped” traditional training set is prevented.
In this sense, USRPT is self-regulating becausensvers are instructed not to go beyond
performance failure in terms of the level of faggexperienced.

* In a USRPT set, swimmers are responsible for tim@agh repetition, analyzing their
progress, developing strategies for completing megeetitions/total-distance at race-pace
than before, and for disciplining themselves to emdhto rules that provide accurate
performance times. Those are features that arigserate. Consequently, USRPT programs
develop the race-management and stress-copindiezbithat are needed in competitions.
That changes a coach's role from a traffic direatod timer to becomingla teacher of
technique."USRPT should focus on the techniques of swimmindiférent velocities in
different strokes and races and conditioning theslecities. With swimmers assuming
responsibilities for following the designed actieg to promote conditioning, a coach can
compliment that by being a good teacher of techesqyPrograms for adapting to that
coach's role have been published (Rushall, 20113&QJ
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A. TRAINING SESSIONS

Reference:  Rushall, B. S. (2013). Swimming Energy Training the 2% Century: The
Justification for Radical Changes (Second EditiorBwimming Science Bulletin, 39
http://coachsci.sdsu.edu/swim/bullets/energy39.pdf

EXAMPLES OF RACE-PACE TRAINING STIMULI (Incomplete model).

Repetitions Distance Stroke Intensity Recovery Reco very
activity
20 x Across pool Fly 100-m race-pace Remaind@0ef  Float
(20 m) 25-sec interval
20 x Across pool Back 100-m race-pace Remainti2gdo  Float
(20 m) 25-sec interval

A SAMPLE TWO-HOUR PRACTICE SESSION WITH THREE RACE- PACE SETS AND
ONE SKILL SET.

Number Activity Duration
1 Warm-up: 2 x 200 IM at 80% and 90% effort. Rest one minute. 7 minutes
2 Underwater kicking skill: 12 x 15 m double-leg kicking deep.
On 45 seconds. 9 minutes
3 Recovery 1300 m backstroke at own pace. 9 minutes
Race-pace Set:120 x 50 m crawl stroke at 200 m race-pace.
On 55 seconds. 19 minutes
5 Recovery 2400 m kicking. Choice of two strokes. 10 masut

Race-pace Set: B0 x 25 m butterfly or breaststroke
at 100 m race-pace (include underwater work).
On 35 seconds. 18 minutes

Recovery 3200 m backstroke kicking. 8 minutes

Race-pace set:30 x 25 m backstroke at 100 m race-pace
(include underwater work). On 35 seconds. 2 mihutes

9 Recovery 4 Leave pool. Pick-up and stow equipment. Butds
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Reference: Rushall, B. S. (August 28, 2013)ltra-short Race-pace Training and Traditional
Training ComparedAn invited presentation at thd Annual Hall of Fame Coaches Clinic, August
28-30, 2013 in Clearwater, Florida. [Powerpointsgrgation.]

ONE DAY'S TRAINING USING THE USRPT FORMAT
MONDAY MORNING — ALL SWIMS 200 PACE; 50 M/Y REPS

Nlljtrirt;]er Content Duration
1 Warm-up 200 — BF 85%; BK 90%; BR 95%; FR 99% 5 minutes
2 BK —16 reps; Group 1 55 seconds; Group 2 65 seconds 18 minutes
3 400 m/y recovery kicking — use 2 strokes 5 minutes
4 BF —16 reps; Group 1 60 seconds; Group 2 70 seconds 20 minutes
5 400 easy swimming — vary strokes 5 minutes
6 BR — 16 reps; Group 1 60 seconds; Group 2 70 seconds 20 minutes
7 400 easy swimming or pool break 5 minutes
8 FR — 20 reps: Group 1 50 seconds; Group 2 60 seconds 20 minutes
9 Medley relay change-overs 20 minutes
Total 1 hour 58 minutes
MONDAY AFTERNOON — ALL SWIMS 100 PACE; 25 M/Y REPS
Nlljtrirt;ler Content Duration
1 Warm-up 200 — reverse medley order FR 85%; BR 90%; BK 5 minutes
95%; BF 99%
2 BF -24 reps; Group 1 30 seconds; group 2 35 seconds 15 minutes
3 300 kick in pairs talking 5 minutes
4 BR — 24 reps; Group 1 30 seconds; Group 2 35 seconds 15 minutes
5| * cxpondiure: Pl ecovery between repetitons. || 18 minutes
6 FR - 30 reps; Group 1 25 seconds; Group 2 30 seconds 15 minutes
7 400 easy or pool break 5 minutes
8 BK — 24 reps; Group 1 30 seconds; Group 2 35 seconds 15 minutes
9 Dive for distance; Leg explosions 15 minutes
Total 1 hour 45 minutes
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Reference: Rushall, B. S. (April 28, 2007)acts and fictions in conditioning swimmers: The
emergence of a new paradignh three-hour workshop presentation at the 2007zdka
Swimposium, Phoenix, Arizona.

A SAMPLE TRAINING SESSION
INTRODUCTORY SWIM: [Goal — stimulate swim patterns.]

2x 200 IM 90% BF; 100% BK; 90% BR; 100% FS
100% BF, 90% BK; 100% BR; 90% FS

STROKE INSTRUCTION: [Goal — introduce stroke finish for FS] -- 30 minutes
IMPROVEMENT SET 1: [Goal — 100 BF pace — 750 m]

30 x 25 BF at 100m RP — Rest interval slowest swimmer or 15 seconds
RECOVERY SET 1: Kick on boards in pairs; 300 m FS; 200 m BS
IMPROVEMENT SET 2: [Goal — 400 FS pace — 1,500 m]

30 x 50 FS at 400m RP; 20 seconds rest
RECOVERY SET 2: 200 m BK; 200 m BR; 200 m BF all easy
IMPROVEMENT SET 3: [Goal — 200 BR pace — 1000 m]

20 x 50 BR at 200m RP; 20 seconds rest
RECOVERY SET 3: Bathroom break; cruise a reverse 400 IM
IMPROVEMENT SET 4: [Goal — 200 BK pace — 1000 m]

20 x 50 BK at 200m RP; 20 seconds rest
RECOVERY SET 4: 400m warm-down; swimmer's choice
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B. MICROCYCLES

Reference: Rushall, B. S. (August 28, 2013)ltra-short Race-pace Training and Traditional
Training ComparedAn invited presentation at thd Annual Hall of Fame Coaches Clinic, August
28-30, 2013 in Clearwater, Florida. [Powerpointsgrgation.]

ONE MICROCYCLE OF TRAINING USING THE USRPT FORMAT

Day and Time

Content

Monday morning

200s — all strokes over 50 m/y

Monday afternoon

100s — all strokes over 25 m/y

Tuesday morning

200s — all strokes over 25 m/y

Tuesday afternoon

50s — all strokes; turns, double-  leg kicking skills

Wednesday morning

Off

Wednesday afternoon

100s — all strokes — a few 50s but mostly 25 m/y

Thursday morning

100s — all strokes over 25 m/y

Thursday afternoon

200s — all strokes over 50 m/y

Friday morning

50s — all strokes; turns, double-leg kicking skills

Friday afternoon

200s — all stokes over 25 m/y

Saturday morning

50s — all strokes and skills
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Reference: Personal communication to Coach Peter Andrew amchisw®r Michael Andrew. [circa

August, 2012.]

SAMPLE MICROCYCLES FOR MACROCYCLE 1

Day Session Content
One Morning 50s some 75s for 200 FR and 200 BR
Afternoon Skills; 50 FR; 25s and 50s for 100 BK a0@ FL
Two Morning 50s some 75s for 200 BK and 200 FL
Afternoon Skills; 50 FR; 25s and 50s for 100 FR 2668 BR
Three Morning 50s some 75s for 200 BR and 200 FR
Afternoon Skills; 50 FR; 25s and 50s for 100 FL 468 BK
Four Morning 50s some 75s for 200 FL and 200 BK
Afternoon Skills; 50 FR; 25s and 50s for 100 BR 400 FR
Five Morning 50s for 100 BK and 100 FL
Afternoon 50s for 100 FR and 100 BR
Six Morning Make-up for any missed morning
Afternoon Make-up for any missed afternoon
Seven Morning Make-up for any missed morning
Afternoon Make-up for any missed afternoon
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Reference: Rushall, B. S. (April 28, 2007). Facts and fioBoin conditioning swimmers: The
emergence of a new paradigm. A three-hour workspogsentation at the 2007 Arizona
Swimposium, Phoenix, Arizona.

WEEKLY PLAN/MICROCYCLE

DAY TIME INSTRUCTIONAL PERFORMANCE CONTENT
CONTENT
Monday Morning Finish-position FS 1500 FS; 200 BR
Afternoon Finish-position FS, FL 400 FS; 100 FL
Tuesday Morning Finish-position FS, BK 200 BK; 400 FS
Afternoon Finish-position BR, BK 50 FS; 100 FS; 200 IM
Wednesday Morning Finish-position all strokes 400 IM
Afternoon Finish-position all strokes 100 FS; 200 FS
Thursday Morning Finish-position all strokes 1500 FS; 200 FL
Afternoon Finish-position all strokes 100 BK; 100 BR
Friday Morning Finish-position all strokes 400 FS; 400 IM
Afternoon Finish-position all strokes 100 FS; 50 ALL STROKES
Saturday Morning Finish-position all strokes REVISIONS
Afternoon Off




Examples of USRPT Training Plans 2.8

C. MACROCYCLES

Reference: Personal communication to Coach Peter Andrew amchisw®r Michael Andrew. [circa
August, 2012.]

SUGGESTIONS FOR THE FIRST MACROCYCLE
If you are looking for suggestions, this is whatduld have in macrocycle.
Every Odd Week of the Macrocycle
Morning Sessions

Two strokes at 200 race-pace per session. Comgtietiee #1 swimming a set of 75s followed by
50s. Then complete the next stroke the same wag.nExt time these two strokes are trained,
reverse the order so that each week, all strokiéstéena training session.

Do the above for the remaining two strokes on & day.

Balance out the rest periods between sets. If, vdoiémg the second stroke, the task is obviously
increasing in physical demands, then provide adongst between sets for the second stroke.
Cramming as much swimming into the shortest timaasthe plan. Providing the opportunity to
produce the greatest number of race-pace repetitiorthe central aim. If longer between-set
recoveries will foster that then that is what skidug done.

Afternoon Sessions

First do sets and tasks for the 50. Spend aboB02@inutes on it. This will be done every day so it
will be the most trained-for event.

Then do a structure similar to the morning sessiahwill cover four practice days.

Two strokes at 100 race-pace per session. Comglietke #1 swimming a set of 50s followed by
25s. Then complete the next stroke the same wag.nExt time these two strokes are trained,
reverse the order so that each week, all strokestena training session.

Do the above for the remaining two strokes on & day.

Balance out the rest periods between sets. If, vdoémg the second stroke, the task is obviously
increasing in physical demands, then provide adomngst between sets for the second stroke.
Cramming as much swimming into the shortest timaasthe plan. Providing the opportunity to
produce the greatest number of race-pace repetitiorthe central aim. If longer between-set
recoveries will foster that then that is what skidug done.

For the fifth session, select content of interesbath children and train that. For example, if enor
BR and FR work is needed then do a session of 468-pace work for those strokes even though
two sessions would have already been completatedtl be, such as when travel time to a meet is
needed later in the macrocycle, this is the trgmsi@ssion/day that can be sacrificed.

I would like to think that four days of two sesssowill always be completed every week of the
macrocycle except in the last week when the lodwhiged as an unloading for the final meet.
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Every Even Week of the Macrocycle
Repeat what was done in the odd weeks with onepéince

That exception is to do with the order in whichssate done. In the odd weeks they were longest to
shortest (e.g., 75s then 50s for 200s, 50s thefo2%ise 100s). In these even weeks reverse the
order (e.g., 50s then 75s for 200s, 25s then 50$&0100s).

Otherwise, it should be business as usual each witelthe ability to endure more repetitions
before "missing" a target time gradually incregsin
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Reference: Personal communication to Coach Peter Andrewsanchmer Michael Andrew.
[circa September, 2012.]

MACROCYCLE RECOMMENDATIONS FOR MICHAEL ANDREW

1. Dates September 3 to September 30 [4 weeks]

Emphases Two sessions per day. Morning - 200s for two stspke

Afternoon — skills and 50; 100s for two strokes dobe in morning.

Content emphasis is on completing more total raxee[yardage in every set.
Stroke technique maintenance, especially keepmwgridF and BR and
straight in BK and FR.

2. Dates October 1 to October 28 [4 weeks]

Emphases Two sessions per day. Morning - 200s for two stspke

Afternoon — skills and 50; 100s for two strokes dohe in morning.

Content emphasis is on technique — end of stroldglenstroke, entry, and
quick breathing.

Conditioning emphasis is to complete best volunfgs@vious macrocycle but
improve target race-pace speed by .5 secs ford®4 second for 200s

3. Dates October 29 to December 2 [5 weeks]

Emphases Two sessions per day. Morning - 200s for two stspke

Afternoon — skills and 50; 100s for two strokes dobe in morning.
Content emphasis is on technique — symmetry, flyésrmoothness), and
diving, turns, and underwater work.

Conditioning emphasis in half of all sets is to @ame thinking from strategies
in appropriate balance with blocks of repetitionthum sets.

4. Dates December 3 to December 9 [1 week]

Emphases Preparation for and participation in Junior Natisna

5. Dates December 10 to December 30 [3 weeks]

Emphases Two sessions per day. Morning - 200s for two stspke
Afternoon — skills and 50; 100s for two strokes dohe in morning.
Content to be determined based on performancesatrhationals.
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Reference: Personal communication to Coach Peter Andrewsanchmer Michael Andrew.

[circa November, 2012.]
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D. TEACHING TECHNIQUE IN USRPT FORMAT

Following are Dr. Rushall's weekly notes from msalvement with the SDSU women's swimming
team in the latter part of 2011.

USRPT stresses both conditioning and techniqueadbuws race-pace velocities. The following
exhibit contains the notes that Dr. Rushall devetbmnd used to introduce a few features of
technique for all strokes at a given race-pacecitgloThe adaptation of the swimmers went very
well. Nay-sayers who "believe" slow swimming is mappropriate for technique change would not
have felt comfortable witnessing the quick learnthgplayed by the team of ~22 young women.
Technique concepts are taught and then swimmershatkenged to evaluate themselves and others
and make appropriate adjustments to existing tectesi at race-pace.

September 1, 2011
TURNS AND BREAK-OUTS
Presentation Points
1. Turns and underwater work can be as much as 8@4afe.

2. Swimmers can go much faster underwater than orsunkace. Dive-entry 4 m/s; Explode off
wall 3 m/s; Surface swimming ~1.8+ m/s.

3. Improvements will come easiest from turns and wvetsr work.

4. Concept of Turn Zone: 5m before wall and 15 m b# wall is where accelerated velocity can
and should occur.

5. We do not expect everyone to swim 15 m underwéter a dive/turn but have to do it more
than the above average collegiate swimmer.

6. Expectations for the establishment of a "turn arek-out” culture.

» Accelerate with rate in the turn zone.

* Rotate with "gymnastic” speed (i.e., using the faia gymnast performing a somersault in
floor exercise).

» Explode off the wall with vertical jump effort.

* At a minimum, completely underwater until feet atg of the turn zone. [Build on this as the
season progresses.]

7. These are skills that can be practiced and alwagsaved. Never should be complacent with
the standard achieved.

8. Today — A focus on aspects of turns and the bredk-dlot a typical training session but one
emphasizing instruction, focused practice, and aw@ment (that will result from your trying
so hard).

9. You are asked to give everything you will be totdlalirected to do a chance to work. Do

not limit yourselves to past thinking. We should ddde to prove to you that these things
work. If we as coaches cannot, then you do not bhade them.

10.  Turns should not be opportunities to rest (thetitual role) but opportunities to go faster
than other swimmers.

11. Handout: Details of every stroke. Not to be shavél any other swimmers!
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12.

13.

General features to be stressed today. With tleenrdtion you have in the handout, you can
experiment with adding more features as you traithé future.

Approach

» Big breaths — one outside the turn zone, one irasdgu approach the wall.
* Increase rating by speed of movement but not thrceféprt (set-up to perform a very
fast turn).

Turn

* Very tight tuck with head bent and legs folded.
» Extend legs at wall as a continuous drive (legsikhbe straightening as they contact the
wall as they do in a vertical jump).

Double-leg kicking

* Not dolphin kicking.

* Go deep (2 m) — close as possible to the bottormwleeth is less than 2.5 m.
* Kick from hips down.

» Small and very fast — error of bigness.

» Perfectly still torso, head, and arms.

» Stay deep until out of turn zone.

» Transition gradually to surface.

» Last double-leg kick is when the arms first starstroke (except BR).

That is all for now. Let us go out and swim.u¥@oaches will set up the lane assignments,
etc.
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INSTRUCTIONAL PROGRAM

Warm-up

2 x 200 IM — FL 80%, BK 90%, BR and FR 100%. On@3:B0 seconds apart if more than
one in alane. Coaches assign lanes (not BSR)

Program

1.

DL (double-leg) kicking

2 X 6 x 12.5 deep DL kicking — concentrate on s small. On 30 seconds (put up with
fatigue), 5 seconds apart. Stop after first 6 igpas. Then repeat on coach's signal.

Swim 200 easy to recover
Test if deep kicking is valuable.

» Keep explosion effort constant for every trial.
* Push and glide about half depth or shallower.
Push and glide as deep as possible remain deep head and shoulders down.

10 x 12.5 deep DL kicking — concentrate on fast amall. On 30 seconds (put up with
fatigue. 5 seconds apart.

Tightness of tuck

Rotation in water. Sprint 12.5 then two somersau8f attempts under my direction.
Concentrate on tight small ball. If you do two sesaeilts, try for three.

Rotation on deck. Away from deck long and highghtfituck and open before hitting the
water.

* Angular momentum is set at take-off. Pulling themsmer's mass inward toward the axis
of rotation produces an increase in angular veldcdte of spin).

» Full extension up and out; compress tightly; ansa®feel the tightness open out.

* The feeling of successful rotations is what is mekith the water in a turn.
Practice this every turn, no matter what the ¢trel.

Combine kick and rotation

10 x 50 on 1:30 — 12.5 build, turn zone, rotate, Wlderwater for 12.5, two strokes for 200
m calibration, slow down to wall.

6 x 25 double rotations again on 45.

Repeat 10 x 50 on 1:30 — 12.5 build, turn zoneggteptDL underwater for 12.5, two strokes,
slow down to wall.

Test if deep kicking is viable again but from alive
3 x dive and glide on top.
3 x dive and glide as deep as possible.

Repeat 10 x 50 on 1:30 — 12.5 build, turn zonegteptDL underwater for 12.5, two strokes,
slow down to wall.

Warm-down
200 easy swimmer's choice



Examples of USRPT Training Plans 2.15

October 4, 2011
BODY POSITIONS (STREAMLINE)

Presentation Points

1.

Swimming with the flattest body position and in tanmetrical strokes with the least vertical
movement possible, results in the least frontastasce, a reduction in a major cause of slowing
a swimmer.

In crawl and backstroke, the head and shouldersldghme very low and no higher than the
hips/buttocks. If correctly positioned, water stibfibw over the top of the head requiring crawl
breathing to be in the bottom of the bow wave anbackstroke to be done as one arm exits the
water. The trailing body should slide through tlheaaoccupied by the head and shoulders (aka
"swimming in the upper torso shadow").

In the symmetrical strokes, the shoulders, hipd, karees should move up and down as little as
possible. Any excessive vertical movement will @tse hips to drop and frontal resistance to
be increased. Breathe as low to the water as pessibbutterfly recover as low as possible.

Keep the shoulders underwater, which should beilpless

Look at the pictures that are circulating.

The aim is to swim through the smallest hole in\wser that is created by the leading cross-
sectional surface of the swimmer.

Test Activities

1.

On the deck, lie face-down with nose and foreheathe ground. Raise the head to look forward
at 45 degrees and feel where the pressure incr@@sess the body. Where the pressure is
increased is the part of the body that will be éakrdown increasing frontal resistance.

Repeat the above but on the back. Raise the heladkdack at 45 degrees. Feel the pressure
increase.

In the water, prone float looking ahead at 45 degré/love nothing so that can see how the
swimmer settles in the water.

Then prone float with the head almost covered, égeking directly at the bottom, and face
profile parallel to the water surface.

Push and glide on the surface (not underwater)etwith head looking forward until fully
stopped. Note the distance.

Push and glide on the surface with head down awkirlg at the bottom until fully stopped. Note
the distance.

Swim 50 craw! with eyes looking 45 degrees aheaadinCthe strokes taken on the second 25.

At the same velocity (effort level) swim 50 crawitivhead and eyes down. Count the strokes
taken on the second 25.

See if any conclusions can be drawn.
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Training Sets to Practice Streamlining, Head Positi  ons, and Reducing Verticality
A. SDSU 800 warm-up
B. Stroke counting to see if less resistance is devedal

E.

Distance swimmersl2 x 50 on 60 at 200 race-pace. Every odd répetiswim as usual. Every
even repetition change the head and shoulder posito elevate the hips and legs. Count the
number of strokes for the second lap in each repetiCount half strokes at the end.

Sprint and backstroke swimmefd2 x 50 on 60 at 200 race-pace. Every odd répetiswim as
usual. Every even repetition change the head aodldér positions to elevate the hips and legs.
Count the number of strokes for the second la@mah eepetition. Count half strokes at the end.

Breaststroke and flyerd0 x 50 on 1:10 at 200 race-pace. Every odd itepetswim as usual.
Every even repetition reduce the vertical movemeatelevate and reduce the oscillation
magnitude of the hips and legs. Count the numbetrokes for the second lap in each repetition.
Count half strokes at the end.

Compare the number of strokes for the second &wden normal and streamlined. If fewer
strokes are developed then that is a better wawim.

Follow-up with 10 minutes of recovery kicking.
Full set using new body alignment
Distance swimmer20 x 25 on 25 at 200 race-pace. Use new headlandder positions.

Sprint and backstroke swimmefs8 x 25 on 30 at 100 race-pace. Use new headlamalder
positions.

Breaststroke and flyerd 8 x 25 on 30 at 100 race-pace. Use new headlamdder positions.

Follow-up with 10 minutes of easy swimming alténng 100s between preferred and second
stroke.

Full set using new body alignment

Distance swimmers (second strok&P x 50 on 60 at 200 race-pace. Apply head-leading
streamlining to the stroke.

Sprint and backstroke swimmeg(gecond stroke). 12 x 50 on 60 at 200 race-papplyAhead-
leading streamlining to the stroke.

Breaststroke and flyerd.2 x 50 on 60 at 200 race-pace. Apply head-leastireamlining to the
stroke.

Follow-up with SDSU warm-up 800.
If time, repeat B to see if the original differace still holds.
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October 6, 2011

TRAINING SETS TO PRACTICE STREAMLINING, HEAD POSITI ONS, AND REDUCING

VERTICALITY

A. SDSU 800 warm-up
B. Stroke counting to see if less resistance is devedul

E.

Distance swimmer220 x 50 on 60 at 200 race-pace. Every odd répetiswim with new head
and body alignment. Every even repetition exaggetta¢ changes being attempted to the head
and shoulder positions to elevate the hips and Iégant the number of strokes for the second
lap in each repetition. Count half strokes at thd. &See if exaggeration improves stroke count
even more.

Sprint and backstroke swimme) x 50 on 60 at 200 race-pace. Every odd répetiswim
with new head and body alignment. Every even répetiexaggerate the changes being
attempted to the head and shoulder positions t@atehe hips and legs. Count the number of
strokes for the second lap in each repetition. Chalf strokes at the end. See if exaggeration
improves stroke count even more.

Breaststroke and flyer£0 x 50 on 1:05 at 200 race-pace. Every odd rtegpretswim with new
head and body alignment. Every even repetition gaade the changes being attempted to the
head and shoulder positions to elevate the hipslegsl Count the number of strokes for the
second lap in each repetition. Count half strokebeaend. See if exaggeration improves stroke
count even more.

Follow-up with 10 minutes of recovery kicking.
Full set using new body alignment

Medley practice for all swimmers 10 x 50 FL on one minute at 95+% effort.
10 x 50 BK on one minute a 95+% effort.
10 x 50 BR on one minute a 95+% effort.
10 x 50 FR on one minute a 95+% effort.

Follow-up with SDSU warm-up 800.
Full set using new body alignment
Distance swimmer24 x 25 on 25 at 200 race-pace. Use new headlandder positions.

Sprint and backstroke swimme0 x 25 on 30 at 100 race-pace. Use new headlaoulder
positions.

Breaststroke and flyer20 x 25 on 30 at 100 race-pace. Use new headlamdder positions.

Follow-up with 10 minutes of easy swimming altéing 100s between preferred and second
stroke.

If time, repeat B to see if the original differece still holds.
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October 10, 2011
REVIEW BODY POSITIONS AND INTRODUCE FOREARM-HAND PU SH
Revision

* Look at pictures of good positions again.
* Reduce vertical movements in BF and BR.
« Work on all four strokes for 15 minutes.

Introduce Forearm-hand Push at End of Stroke

* Show pictures of crawl stroke and BF.

» Explain forearm-hand combination and where cerftpush should be.

» Explain the reason for the release velocity offthal push being the most important part of
the stroke.

* With crawl stroke, show how push is followed by mdeout and where thumb should touch
thigh on exit.

* Emphasize feeling in forearm.

» Acceleration and greatest feeling of push.

* Do not allow head-body alignment to be compromised.

* Repeat with BK, BF, and BR.

* Introduce peer evaluation.

Training Sets to Practice Streamlining, Head Positi  ons, and Reducing Verticality
A. SDSU 800 warm-up
B. Stroke counting to see if less resistance is devedal

Distance swimmer220 x 50 on 60 at 200 race-pace. Every odd répetiswim with new head
and body alignment. Every even repetition exaggetta¢ changes being attempted to the head
and shoulder positions to elevate the hips and Iégant the number of strokes for the second
lap in each repetition. Count half strokes at thd. &See if exaggeration improves stroke count
even more.

Sprint and backstroke swimme) x 50 on 60 at 200 race-pace. Every odd répetiswim
with new head and body alignment. Every even rg@petiexaggerate the changes being
attempted to the head and shoulder positions t@aedehe hips and legs. Count the number of
strokes for the second lap in each repetition. Cbaif strokes at the end. See if exaggeration
improves stroke count even more.

Breaststroke and flyer20 x 50 on 1:10 at 200 race-pace. Every odd tegetswim with new
head and body alignment. Every even repetition gaade the changes being attempted to the
head and shoulder positions to elevate the hipslegsl Count the number of strokes for the
second lap in each repetition. Count half strokegb@aend. See if exaggeration improves stroke
count even more.

Follow-up with 10 minutes of recovery kicking.
C. Full set using new body alignment

Medley practice for all swimmers 10 x 50 FL on one minute at 95+% effort.
10 x 50 BK on one minute a 95+% effort.
10 x 50 BR on one minute a 95+% effort.
10 x 50 FR on one minute a 95+% effort.
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D. Follow-up with SDSU warm-up 800.
E. Full set using new body alignment

F.

Distance swimmers30 x 25 on 25 at 200 race-pace. Use new heaglamdder positions.

Sprint and backstroke swimmeg4 x 25 on 30 at 100 race-pace. Use new headlamader
positions.

Breaststroke and flyer24 x 25 on 30 at 100 race-pace. Use new headlandder positions.

Follow-up with 10 minutes of easy swimming altéimng 100s between preferred and second
stroke.

If time, repeat D to see if the original differace still holds.
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October 18, 2011

REVIEW BODY POSITIONS, FOREARM-HAND PUSH, AND INTRO DUCE THE POWER-
PHASE

Revision

* Head and buttocks (FR) and head and hips level.(BK)
* Reduce vertical movements in BF and BR.

* Work on all four strokes for 15 minutes.

» Emphasize forearm pressure as the final feelingstagk.

Introduce the Power-phase

* Whole arm and hand move as a unit and transitilmend of the pull. This is the make or
break stage of stroke development.

» Use back muscles to power action. Pull with backctes (why?).

* Elbow bend less than 90 degrees (hand(s) shouldckmss under the body, mid-forearm
under the shoulder in crawl).

» Position according to diagrams.

» Build pressure (acceleration) from the front, thglodhe pull, to the release. This emphasizes
acceleration more than in the previous lesson ¢inét emphasized the end. This should
produce an increase in basic swimming velocity.

» Center your thinking on the elbow region to prodacaore direct pull. The pull will never
be straight but any vertical and/or lateral movermeshould be minimized rather than
eliminated.

* Avoid moving the hands vertically or laterally.

* Swim over the power of the arms. If to the sidentltorrection actions will be needed to
keep going straight.

* Anchor the whole arm(s) and move past it(them). Mo pull the arms or let them slip
through the water.

* Most important. Roll the body and hips togethedeastst 45 degrees so that a feeling of
leaning on the arm is developed as the swimmer svovier the top of the arm in crawl and
very close to the arm with partially under the ddeuin backstroke.

» Avoid having the arms go too deep (particularlputterfly).

» Focus on propelling with the mid-forearm and theoel. Stop thinking of the hands leading
the action. Power with the back muscles.

Training Sets to Practice Streamlining, Final Force Application, and the Power-phase

A. SDSU 800 warm-up
Work on streamlining, end of pull, and experimernthwhanging body roll, working over the
arms, and constant acceleration.

B. Stroke counting to see if less resistance is devedal
20 x 50 on 60 at 400-200 race-pace. Odd laps streamnd finish; even laps body roll, back
muscle force, accelerate with whole arm under et.a clear feeling for what needs to be done.

20 x 50 on 60 at 200 race-pace in your stroke. @gétitions swim old way. Even repetitions
swim with all the new features. Count the numbestabkes in the second lap of each repetition
to see if there is any difference between new daéjpproaches.
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O

Easy kicking for five minutes
Full set using new arm propulsion
Distance swimmers30 x 25 on 25 at 200 race-pace. Use new armlamdder positions.

Sprint and backstroke swimme4 x 25 on 30 at 100 race-pace. Use new arm hodlder
positions.

Breaststroke and flyer24 x 25 on 30 at 100 race-pace. Use new armlamalder positions.
Easy swimming for 10 minutes

10 minutes of easy swimming alternating 100s betwgeferred and second stroke.

Full set using new arm propulsion and acceleratn

Distance swimmers30 x 25 on 25 at 200 race-pace. Use new armlamdder positions.

Sprint and backstroke swimme4 x 25 on 30 at 100 race-pace. Use new arm hodlder
positions.

Breaststroke and flyer24 x 25 on 30 at 100 race-pace. Use new armlamader positions.
Recover with the SDSU warm-up

. Coaches' Choice

Suggest 50s with attention to all details to sirteutgettling in during the first lap of a race.
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October 25, 2011

REVIEW BODY POSITIONS, FOREARM-HAND PUSH, THE POWER -PHASE, AND
INTRODUCE THE INITIAL SET-UP

Revision

* Head and buttocks (FR) and head and hips level.(BK)
* Reduce vertical movements in BF and BR.

* Work on all four strokes for 15 minutes.

» Emphasize forearm pressure as the final feelingstagk.
» Back muscle power in the power-phase.

» Fix arm in water and swim past it.

Introduce Initial Set-up

A.

O

» Concept of longest effective pull.

* No straight arm.

* As soon as touch water, bend at the elbow anderofgter arm outward.
* This should lead into the power-phase.

» Concept of inactive arm being a resistance maker.

Training Sets to Practice Streamlining, Final Force Application, the Power-phase,

and Initial Set-up
SDSU 800 warm-up

Work on streamlining, end of pull, and experimernthwhanging body roll, working over the
arms, and constant acceleration.

Stroke counting to see if less resistance is deveduol

20 x 50 on 60 at 200 race-pace. Odd laps streapfilimeh, and the power-phase (body roll, back
muscle force, accelerate with whole arm under yotyen laps quick initiation. Get a clear
feeling for what needs to be done.

10 x 50 on 60 at 200 race-pace in your stroke. f@getitions swim old way. Even repetitions
swim with all the new features, particularly swinmgipast a fixed arm. Count the number of
strokes in the second lap of each repetition tafsteere is any difference between new and old
approaches.

Easy kicking for five minutes
Full set using new arm propulsion
Distance swimmer20 x 25 on 25 at 200 race-pace. Use new armlamdder positions.

Sprint and backstroke swimmed8 x 25 on 30 at 100 race-pace. Use new arm hodlder
positions.

Breaststroke and flyerd8 x 25 on 30 at 100 race-pace. Use new armlaoader positions.
Easy swimming for 10 minutes
10 minutes of easy swimming alternating 100s betwgeferred and second stroke.
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E. Full set using new arm propulsion and acceleratn
Distance swimmers30 x 25 on 25 at 200 race-pace. Use new armlamdder positions.

Sprint and backstroke swimme4 x 25 on 30 at 100 race-pace. Use new arm hodlder
positions.

Breaststroke and flyer24 x 25 on 30 at 100 race-pace. Use new armlamader positions.
F. Recover with the SDSU warm-up
G. Coaches' Choice

Suggest 50s with attention to all details to sateikettling in during the first lap of a race.
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November 1, 2011

REVIEW PREVIOUS FEATURES AND INTRODUCE EFFECTIVE STROKE LENGTH
AND ANCHORING

Revision

* No straight arm after entry.
* Immediate and fast reposition (flex at elbow, medbeation of the upper arm).
» Continuous stroke acceleration.

Re-introduce Effective Stroke Length

* No wasted time under water — only doing things prapel the swimmer forward.
* Minimize any slippage to anchor the arm and pudlstvimmer past it.
* No wavering or sudden position change of any pathe arm (causes loss of power and

slippage).
Practice Sets with Peer Coaching
400 of SDSU Warm-up
4 x 25 200 FS race-pace analyzing straight arntipasi If none, look for symmetry of actions.

4 x 25 200 FS race-pace analyzing hand or arm "lesbhbApply force continually and as
acceleration.

4 x 25 200 FS race-pace analyze slippage if pasdiolok for long accelerated force.

Training Sets to Practice Effective Stroke Length a  nd Race Strategy
20 x 25 on 30 at race-pace 100 for strategy.
» 10 working on technique feature.
Precede with at least three minutes rest/easy swming.

10 x 25 on 30 at race-pace 100 for strategy; Distee 10 x 50 on one minute at race-pace for
strategy.

» 8 working on technique.

» 12 working on strategy second lap (make sure hhwaghts to cover every stroke). For
distance swimmers, practice second 50 in total stre¢egy.

Precede with at least three minutes rest/easy swming.

20 x 25 on 30 at race-pace 100 for strategy; Distee 10 x 50 on one minute at race-pace for

strategy.

» 8 working on technique.
* 12 working on strategy third lap (make sure haveugints to cover every stroke). For
distance swimmers, practice third 50 in total rsicategy.

Precede with at least three minutes rest/easy swming.

20 x 25 on 30 at race-pace 100 for strategy; Distee 10 x 50 on one minute at race-pace for
strategy.

» 8 working on technique.
» 12 working on strategy fourth lap (make sure haweughts to cover every stroke). For
distance swimmers, practice fourth 50 in total rstcategy.
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15 minutes of easy swimming/kicking — swimmersich
Boardless kicking (mainly to appease those who believe in kicking

6 x 25 on 45 FS - roll body and hips, bi-lateradihe, head underwater.

6 x 25 on 45 BK — roll body and hips, hips on scefdocked hands, head mostly under.

6 x 25 on 45 BF — rhythm of small then large, neagvery four kicks, keep flat.

6 x 25 on 45 BR - hold hands firm (no scullingkdirectly backward so that effective kick
stops at least hip-width apart. Keep flat, glide doe second after each kick, breathe every
three kicks. KEEP COMFORTABLE AND KICK SMALL AND FAT.



