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ALTTHORS NOTE: THE [SSLUE OF
program planning is based on pro-
fessional practice knowledge,
rather than scientific evidence. Al-
though an effort is made to pre-
sent relevant research findings
where appropriate, most of the
concepts discussed in this article
are intuitive or anecdotal,

Many strength and condltloning
practitioners have embraced peri-
odization theory over the last two
decades. Different interpretations
are now commonly applied in
practce and discussoed in profes-
sional publications or meetings.
Yet despite its popularity, some
people still seem to strggle with
the concept. Periodization origi-
nated in Eastern Europe. and
therefore is pereeived by many in
the West as a foreign idea (refer to
Siff [58] and Graham [20] for his-
torical reviews). Altheugh this has
enhanced its mystique. the con-
cept often seems disconnected
from cur knowledge and experi

enee. Likewise, a working under

standing of periodization involves
a fair bit of scientific theory and
jargon, some of which may not

translate well. This has made
some stralghtforward Issues ap-
pear complicated and has allenat-
el its share of coaches or athletes,

The intent of this article |s
threefold: (a) to relate periodiza-
ton to a familiar idea (game theo-
rv): () to discuss the decision-
making challenges involved in
designing periodized training pro-
grams; and (¢} to present some ex-
amples of applied strategies. Note
that there are definite gaps in our
current knowledge beeanse peri-
odization theory is based largely
on empirical evidence; related
le.g.. overtraining) research; and a
lew mesocycle-length variation
studies. Most of these involved ex-
perimental periods no longer than
2-3 months andfor subjects with
limited training experience,
whereas no actual multiple-meso-
cyele or integrated studies (e.g.,
combined strength/power and
speed fendurance training) on ad-
vanced athletes have been pub-
lished in English.

Nevertheless, the available
evidence supports two conclu-
sions |67, 68): first, periodization
seems (o be a superior approach
to strength/power training even
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over the short term, especlally in
previously trained subjects, Seo

ond, optimal results are achleved
by manipulating tratning varl

ables in appropriate sequence(s)
and combination(s), rather than
simply accomplishing a given
amount of work, Our objective In
this article is to diseuss the prac-
tical issues Involved in applying
these canclusions,

B Periodization and Game
Theory

Omn one hand, periodlzation can be
defined as planned distribution or
variation in training methods and
means on a cyclic or periodie basis
(1.8 11, 17, 18, 20, 27, 38, 39,
53, 58, B0, 67, 68, Bl, BY, B8], The
basic goals are to exploit comple-
mentary training effects at optimal
times, manage fatigue, and pre-
vent stagnation or overtraining.
This involves long-term, interme-
diate, and short-term planning.
Accordingly, periodized training
programs are typically structured
into macro-, meso-, and microcy-
cles that progress from extensive
to intensive workloads as well as
general to special tasks. Corre-
sponding decisions shoald he
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Table 1

Continuum of Classic Training Methods for Specialized Strength Development

Maximal strength

Brief maximal efforts lintra/intermuscular coard
Felative intensity: 75-100%
Action '1]I|'E‘IE slow to explosive
Violume

H-25 reps fsession @ G5 1 0H) 2040 Teps

15
BO-90%;70-1 10 rps/ sesslon @ 75-80
skill movements)
[lersity

full (up to 8 min) recovery between scts

Repeated submaximal efforts [hyperirophy]
Helative intensity: BO-90%
Action '\-.:H'r'l! slow lo explosive

Volume, H-10 sels per exercise

Relative infensity: 30-55%
Action speed F"\'Ji'l-'\'I'nl'u'III:.'I."l.”I'I.II
Volume: 3-7F sets per exercise; |
B-1Hreps/set @ <70%

Derisity

3 reps/sel i 85

2-H min recovery between sets, dally sesstons

Reactve-ballistic efforts |stretch-shortening cycle; stiffness regulation)

Contrast methods Jacute after -effects; potentiation]

Strength-endurance

Extenstve interval How/moderate intensity endurance capacity
Relative intensity: 30-20
Action speed: brisk/continuous
Volume: 3-8 sels per exercise: 20
Density: <5 min recovery between sets

Intensive Interval [high intensity endurance
Helative intensity: S0-60%
Action speed: explosive
Valime: 3
Density:

capaclty; recoverability|

B sels perexercise: 2
1-3 min recovery between s

Naote: Objectlves are indicated in brackets

Source

s session @ 90-95%

(=8 reps/scl for low skill movements; <3 re

-5 reps/sel @ 30-8B5%

ation; rate of force development|

35-85 reps/ sesslon @

ps S set lor high

Densily: 1-4 min recovery between sets; 2418 hours between sesslons
Combinatlon methods
Speed-strength
Submaximnl accelecative efforts [power. rate of force development]

58 reps fset @ 70-80%,

recoverabllity]

made with respect to several fac
tors, including the biological re
sponses to training stimuli, the

heory came of age a half century

lohn Nash, John

Reinhard Sellen

athlete's developmental status,

and the specific demands ol his or
her sport,

14 Nobel prize for

of game

Game theory, on the other standing complex economic is-
hand, is the science of strategic

thinking (2. 7. 9. 10, 26). [Game

sues. | This theory

ginated when

the principles of certain parlor

games [e.g.. chess, poker) were
first applied to economics. Its play
like connotations do not do uastice
to the real-world significance of
dgame theory. Since mathematician
John Von Neumann and econn-
mist Oskar Morgensiern first puls-
lished their Theory of Gamnes and
Ecomormic Behavior (BB), its novel
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insights and diverse applications
have made game theory enor-
mously iImportant. In fact. it has
evolved Into a "unified Aeld theory™
used to explain and predict many
phenomena in the social sciences.
Note that a game is any situation
af strategic interdependence where
one player's decisions or actions
interact with another’'s. Such
games can be very real, the players
necd nod be persons, and their in-
teractions need not e adversarial.
Indeed, convergenee, not conflict,
of interest is the rule, rather than
the exception, in many circume-
stances. Therein Hes the relevance
of this concept to training program
design,

In terms of game theory, perd
odtizntion is the use of plnned un
predictability to manipulate or
ouimaneuver another player. The
other player in this case is the
hody's adaptive mechanism. The
underlylng goals are to influence
your counterpart Lo adjust or redi-
rect its actions in probable ways
and prevent it from aceommeodat
ing your tendenciles. This brings
us tooa critical distinetion: in con-
trast to athletics, where a compet-
itlve strategy is used to achieve a
*win-lose” oputcome, the key in
training is a cooperative strategy
aimed at a “win-win” result, Al-
though the basic principle of game
theory applies in either case, com-
plementing, rather than defeating,
another player is the strategy of
choice in this situation. In this
sense, periodization is a form of
“eoopetition” (5, 46],

M Coaching Strategy

Coarhing is often described as the
srience of tetal preparation. In
some respects (eg. game plan-
ning. play calling]; it can also be
described as the art of systematic
unpredictability., The trick is to
mix yvour plays with no deman-
strable patiern in order to prevent

your adversary from effectively
countering your tactics. This in-
volves a mandomized plan intend-
e to thwart an opponent’s ability
to ﬂl'l'[i("ipﬂ!f‘ YOuUTr NEext move or
concentrate its resources at a sin-
gle point of attack. As Dixit and
Nalebuff (10) put it, “The right
amount of unpredictability should
not be left to chance™ (p. 170).
The essence of perfodized pro-
gram design is to skillfully com-
bine different training methods in
order to yield better resulls than
can be achieved through exclusive
or disproportionate use of any | of
them. To use a baseball analogy,
an adept pitcher uses off-speed
pitches (e.g., breaking ball,
change-up) to set up his or her
fastball, rather than relying on a
single tactic—even a dominant
onée. Likewise, strength and condi-
tioning professionals can use a
“mixed methods™ strategy that ex-

ploits certain physiological re-
sponses and achieves specific ob-
jectives, The first step in the plan-
ning process is to classify one's
training tacties into a ratlonal sys-
tem. Tables 1 and 2 outline two
reasonable taxonomies of stremgth
and endurance development
methods, respectively, that cary be
used as a sort of "playboole.” Thess
schemes reflect general agreement
in the literature, making them
useful examples,

In light of recent econornle
events, modern portiolio theone of-
fers an Instructive and timely les.
son as well, (This theory was for-
mally Introaduced by Markowdiz
(37); he shared the 1990 Nobel
prize with Merton Miller and
William Sharpe for their ploneer-
ing work in the theory of financial
economices ) Contrary to the gam
bling venture It 18 sometimes be-
lieved to be, there 18 a science Lo

Workout

~Fitness

‘F‘r&paredness

Fatigue

Time

Fitness-fatigue theory. An athlete’s preparedness is determined by the
summition of positive (fitness) and negative (fatigue] responses. In con-
trast to the “supercompensation” theory based on a causc-and-effect re-
lationship between these two processes, this model proposes that im-
mediate training effects are characterized by their opposing action.
Reprinted by permission from Zatsiorsky (92, p. 18],
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investment finance. A central
premise of this theory is that asset
allocation is the main determinant
of portolio performance. Although
there Is a limit to the feasible
risk/reward combinations for dif-
ferent allocation strategies, opti-
mal results are achieved through
multilevel diversification: distrib-
uting resources between as well as
within asset classes. sectors, in-
dustries, styles, regions, and so
on. Even if each chosen invest-
ment is hindamentally sound, fall-
ure to diversify properly yields the
greatest risks and poorest returns
of all, The sallent point is that a
portiolio can behave differently
than the assels comprising it
when skillfully blended intoan ap-
propriate strategy (results may ac-
tually be enhanced by inchuding
"high risk™ assets that have a low
correlation with one another)

B Decision-Making: Trade-Offs
and Implications
Perlodized program design is a
type of multilevel diversification,
The sirength and conditioning
coach can direct the adaptation
process toward specific goals by
varying the load (methods) and for
content [means) of training with
in—as well as between—macro-,
meso-, and mierocycles [and
training sessiens). In fact, the
available tactics are so numerous
that the issue really becomes one
of avoiding haphazard strategies.
The risk/reward trade-off dis-
cussed above is also a useful anal-
ogy. Consider how the following
paradoxes influence the decisions
involved in program design: fit-
ness vs, fatigue, intensity vs, val.
ume, specificity vs. variation,
strength vs, endurance, and pen-
odization vs. programming.

Fitness vs. Fatigue
The prevailing theory of training
adaptation is the fitness-latigue

paradigm (Figure 1: 92). According
to this theory, an athlete’'s pre-
paredness is defined as the sum-
mation of two after-effects of train-
ing: {atigue and fitness. In
contrast to the “supercompensa-
tion™ theory based on a cause-
and-effect relationship between
these factors, the fitness-fatigue
mode]l proposes that they have op-
posing effects. This has a simple
but profound implication for pro-
gram design and implementation:
preparedness can be optimized
with strategies that maximize the
fitness responses to training stim-
uli while minimizing fatigue.

Sinee [atlgue is a natural con-
sequence of tralning stress, espe-
clally with high-volume loads, and
adaptations are manifested during
subsequent unloading perods, fa-
tigue management tactles are inte-
gritl to a sound program. These can
be implemented at different levels
(8, 17, 18, 27, 63, 58, B], 85):

= Muacrocyele: Active rest/tanst-
tion periods after competitive
pertods.

*  Mesocycle: Restitution micro-
cycles after overreaching mi-
crocycles, concentrated blocks,
or stressful competitions,

«  Microcycle: Maintenance /restl-
tution workloads or recovery
days: daily training routines
distributed into modules sepa-
rated by recovery breaks: and
additional intrasession relief
breaks [rather than a “repeti-
tion maximum~ approach
where each set is completed in
continuous fashion. it can be
advantageous to subdivide as-
signed workloads into clusters
separated by rest-pauses; note
the consistency of this ap-
proach with the brief maximal
efforts. submaximal accelera-
tive efforts and reactive-ballis-
tic efforts methods described in
Table 1: 21, 58, 92)

Note that rational program de-
sign is one prong of a restoration
plan that should also address mutr-
tHion, sleep, and regenerative/thera-
peutic techniques,

Intensity vs. Volume

The idea of a trade-ofl between in-
tensity and volume seems pretty
basic, but It has important ramifi-
cations because the interaction of
these variables drives many of the
decistons made when designing
training programs. Period ization
involves fluctuating emphasis on
these variables such that adapta-
tion is steered toward specilie ob-
jectives, but it is rather meaning-
less to consider one Independently
of the other: hence the practical
value of the volume load concept
as an indicator of training stress
(63, 67-649),

Volume load preseription
should be viewed In the context of
productive workload ranges. At
the lower end 1s the stimulus
threshald required to trigger de
sired effects, whereas at the upper
end is a point of diminlshing re-
turns, beyond which further ap-
plication yields no beneficial or
perhaps even detrimental effects.
These tend to be moving targets as
an athlete’s adaptivity and fitness
improves with long-term develop-
ment.

Primary emphasis Is generally
placed on tralning quality [Le., in-
tensity), which can be expresaed
in quantitative terms such as lm-
pulse or power output during
task execution. In practice, such
parameters are nseful indicators
of stimulus intensity and corre-
sponding training effect. The cen-
tral issue regarmding programming
strategy is the method by which
increased intensity 15 achieved.
Variable rather than linear work-
load progressions tend to yield su-

. perior results (8, 17, 18, 27, 29,
38, 39, 53, 58, 60, 67, 68, 81, 92)
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aned can be accomplished through
different tactics.

By definition, high work vol-
umes are associated with the de-
velopment of endurance qualities
[Tables 1 and 2). But work volume
also fulfills several other impoartant
funetions when rationally applied
with respect to Intensity. In terms
of general preparation, extensive
volume loads establish a function-
al base of work capacity, influenee
the duration and stability of corre
spronding training effects, and are
an important prerequisite for in
Lensive efforts involved In spe
clal/technical preparation,

Two basic tactics are often as-
soclated with extensive work vaol-
times: high-repetition sets with
corresponding réductions in work.
lead, or increased number of sets
and for exercisoes. There are other
Lactles, however, that should also
b considered. For example. vol.
ume loads can be adjusted by
periedically manipulating density
variables (training session
distribution and frequencey) in
arder to achieve certain objectives
This issue will be revisited in the
Applied Strategies section.

Specificity vs. Variation

Zatsiorsky (92) points out that a
sound periodization plan is a
trade-off between the conflicting
demands for fluctuation (accord-
ing to the law of variability) vs. sia-
bility [to satisly the demand for
specificity; pp. 108-135}, Optimal
effects are achieved through sys-
termatic variation in training con-
tent and/or workload, whereas
monotonous loads o tasks (e.g.,
entirely activity-specific move-
ments) can predispose an athlete
to accommuodation or stagnation
problems. This is the rationale
for regular application of novel
siressors. In practice, the chal
lenge is to structure these into ap-
propriate variation “bandwidths.”

A basic principle of training is
that adaptation becomes increas-
ingly specific to the demands im-
posed on an athlete as his/her
preparation level improves, Speci-
ficity exists on several fronts, in-
cluding biomechanical, coordina-
tive, and energetic, each of which is
a useful criteron for selecting and
prioritizing training tasks. After
completing a needs analysis, the
relative emphasis placed on differ-
ent means and methods should be
influenced by the athlete’s develop-
mental status, especially with re-
gard to critical or sensitive periods
(8, 27, B1, B2, B3, 84). Preadoles-
cence seems to be the optimal win-
dow lor enhancing the “coording-
tive abilitles”™ upon which motor
skills are based. Although these are
sull trainable to an extent during
and after adolescence, training
should shift toward a greater em-
phasis on strength/power im-
provement upon reaching puberty.
This issue has intriguing implica-
tions in all aspects of program
planning but receives little atten-
tion in the West.

Strength vs. Endurance

Certain types of endurance train-
ing can hinder strength and power
development when performed
concurrently, at least in previous-
ly untrained subjects (33, 35, 58,
81). This creates a dual problem:

= High levels of these qualities
must be developed in specific
combinations in order to opti-
mize athletic performance.
Even brief, explosive "power
sports™ require special en-
durance gualities in order
to achieve the prescribed vol-
ume loads in training. And,
of course, most.transitional
sports involve a blend of sub-
maximal activity and repetitive,
intense bursts of power output
with limited relief allowance.

=  Although advanced athletes
can tolerate greater training
stress than novices. cumuila-
tive fatigue can be problemat-
ic when developing multiple
fitness qualities simultancous-
ly. Unfortunately, such com-
patibility studies on trained
subjects are lacking.

The challenge in practice is to
integrate strength and endurance
training effects (Tables | anc 2)
such that they enhance, rather
than interfere with, one another,
In basic applications, this may be
achlevable with fairly simple train-
ing and recovery tactics, Forqual-
itied athletes, however, advanced
strategies are valuable In minimibz-
ing cumulative fatigue and rom-
patibllity problems,

Periodization vs. "Programming"

Il there Is one self-limiting tenden-
cy among strength and conditlon-
ing professionals, it is that we
often focus on numerical models,
rather than underlying strategy,
when designing programs. This
may be an artifact of the repetition
per set counting mentality {hat
was prevalent before periodization
became popular In the West. In
any case, it poses an Interesting
problem: a given training stimulus
{input) results in a response lout-
put] that is not entirely pre-
dictable.

According to Siff (58, p. 3286,
“The use of numercal compuata-
tionis as the sole descriptor of
loading often overlooks the fact
that apparently objective mea-
sures like this do not take into ac-
caunt the athlete's subjective per-
ception of the intensity and overall
effects of the leading.” He recom-
mended a combined objective-
subjective approach referred to as
“eyvbernetic periodization”™ where
zones of workload intensity are
planned in advance, but tactics
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are adjusted as necessary based
on technique evaluation by the
coach as well as performance
leedback from the athlete regard-
ing perceived effort /fatigue

This is not meant to dissuade
practitioners from calculating a
thoughtful game plan. The sallent
point is that volume load parame-
lers, repetition and set schemes,
and so on are secondary to train-
ing goals and objectives. Further-
more, rather than applying them
rigidly, Intuitive factors can he
used to make prudent adjust-
ments during implementation,

Summary

Strategie decision making would
s nnnecessary iF the pleces of the
program design puzezle fell togeth
er automatically. The art of per
adization invelves resolving some
challenging paradoxes as part ol a
coherent plan,

Cyclic Program Structure: Basis &
Guidelines.

The cyclie structure of early peri-
odization models was usually
based on the competitive calen

dar more so than on adaptive
proeesses because Information
regarding the latter was limited.
As our knowledge hase has ex-
panded, it has become apparent
that there are opportunities to
augment training effects by ex

ploiting certain biclogical phe

nomena. For example. by using
appropriate sequencing or timing
strategies, the after-effect of one
training stimulus can modulate
the response to angther. This is a
funndamental objective of contem-
porary periodization: to systemnt-
atically converge the cumulative
or interactive effects of dilferent
means and methods [Le., to set
up one play with another). Such
tactics are particularly valuable
when training time s restricted
and for an athlete is approaching

Wehutree

Techge

GP sp c P AR

Generalized periodization model of strength-power training (basic ap-
plication). The main premise is a wave-like shift from high-volume, low.
intensity tralning to low-volume, high-intensity training over the meso-
cycle ar macrocycle. GP = general preparation; 8P = apecial preparation
[Arst transition). during which emphasis shifts from extensive to inten-
sive methods and technigue training: C = competition; P » peaking: AR
= active rest (second transition) consisting of unstructured /recreation-
ul activities where both intensity and volume are reduced and restitu-
tion is the main objective. Adapted from Stone et al. (65, 68).

PHASE: GENERAL SPECIAL (COMPETITION: | PEAKINGIACTIVE

Objective PREFARATION: | PREPARATION: | Strength & Power “REST
Vol Endurance v Malntenance.
Insbownsify iow o modirate | tistgh high vary high to low
Voo izt ! roderate 13 negh Y very low
Repeitions . 820 | 25 23 -3
Saiz® 33 | 35 35 -3
Sessonallay 1-2 | 1-3 -2 1
Daysiveak e 33 _3-5 ] 15
Irtensity cycle’ 2-an -4l 31 |

3T N Ceneralized periodization scheme of sirength-power training (basic ap-

plication). Strength-endurance is & more accurate objective of the GP
phase than hypertrophy becaunse increased anaerobic capacity is its pri-
mary objective; body composition changes—although important—are
secondary. Basic strength, strength and power, and peaking/mainte-
nance reflect a continuum of training objectives during subsequent pe-
riods [peaking applies to sports with climax; maintenance applies to
sports with extended season). *Sets: excludes warm-ups. {Intensity
cyele: ratio of heavy to light training weeks, Adapted from Stone et al.
(65, G&]).
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t ht limits of his or her develop-
rnemtal potential,

Rate of involution or decay of
varjous training effects is a central
physiological consideration in
cyilic program design (B1, 85, 92).
Acutely, this is a lunction of the
half-Hfe of structures synthesized
clucing adaptive tissue remaodel-
ing, As might be expected, their
Lime courses vary sinee the half-
Life of glycolytic enzymes is rela
tively briel, ranging from -1.5
lours (o a few days, whereas ox-
Ldative eneymes turn over less
rapldly, and myofibrillar proteins
have o comparatively greater life
Span. Chronleally, Involution s
rnodulated by the length of the
prreparation period. In general, the
greater the duration of a training
prragram, the more stable s resid-
ual training effect. This allows fit-
riess qualities acquired during one
prhase o be maintained with rela-
tively small volume loads during
the next, such that emphasis can
be redirected and cumulative fa-
tigue problems can be minimized
This is the rattonale for using se-
quential training strategies with
qualified athletes, as will be dis-
cussed In the Applied Strategies
section.

The consensus arising from
the literature is to organize train-
ing programs into 4-week peri-
ads, which seem to be an optimal
biological window for integrating
responses: Matveyev (39) cites
the existence of natural monthly
biocyeles as a rationale for con-
structing training cycles that are
approximately 1 month in dura-
tion, each consisting of 3-8 sub-
cycles of approximately 1 week
duration, in order to exploil c-
mulative training effects (pp.
245-2548), Viru (B1) cites the half-
time: of training effect involution
as the rationale for a 24-28 day
cvelic trafning structure consist-
ing of 4-6 subcyeles, each 4-7

days in duration, in order to
summate their training effects
(pp. 24 1-299)., Zatsiorsky (92)
cites the need to structure train-
ing cycles around a 4 (£2) week
window in order Lo superimpose
the delayed training effects of dis-
tinct targets distributed over that
time (pp. 344-421).

Even the most advanced trmain-
ing strategles. such as the “conju-
gate sequence” system discusserd
in the following sections (29, 55,
58, 73-81. 89, 92) generally agree
with this monthly eycle guideline.
As will be seen, this period can be
structured in at least 2 different
ways: as a mesocycle lo be subdi-
vided into multiple microcycles
and objectives (for basic and inter-
mediate applications], or as a
“block™ with essentially | objective
arranged as part of a series [([or
advanced applications).

B Classic Variants

Many practitioners still perceive
Matvevev's model (38, 39}—which
involves gradual, wave-like In-
crease in workload aver each
phase—as the statclard approach
to periodization [Figure 2; also
refer to Harre [27]. Kukushkin
134], and Czolin [47. 48]). From his
discussions of microcyelic varia-
tions and “intermediate mesocy-
cles™ during the competition peri-
od,. however, it is evident that
Matveyev did not intend for this
medel to be applied rigidly or uni-
versally (38—41). Indeed. there
have been varied interpretations
throughout the international sport
science community. The following
are examples of different peri-
odization schemes designed for
specific applications:

» Abrupt step-like alteration
in workload intensity over
weekly or monthly cveles (e.g.,
Ermakov |12, 13]; Vorobyev
[B71)

* Halanced distribution of tech-
nical skill and strength woark-
loads during preparation as
well as competition phases
[e.g.. Bondarichouk [3]), orwith
emphasis on technique duting
the preparatory perlod and
strength during the competitive
period (e,g., Komarova |32];
Topchiyan et al, [72]).

= An interesting strategy for elite
athletes that will be addressed
in more detall in the Applicd
Strategies section s the “ron-
jugate sequence” system,
where concentrated worklozids
with one primary emphasis
are arranged In a sertes of
blocks (e.g., Verkhoshansky
[79, BO|: Werchoshanski [849);
also refer to Hartmann and
Tannemann [29], Siff |58],
Satorl and Tschiene |55];
Tschiene |73-77]; Viru [B1];
and Zatsiorsky [92]). This ap
proach emphasizes the role
of delayed training effects in
the adaptation process and re-
jects the idea that different
abilities should be developed
simultaneously.

It is instructive to compare
philesophies used by coaches
throughout the former Eastern
Bloc. Using the sport of weightlift-
ing as an example, the training
means and methods used by
Medvedev [Russia) and Abadjlev
(Bulgaria) were at opposite ends of
the spectrum in terms of variation
(11,19, 31, 43, 44, 81, 92), and
vet their athletes achieved similar
competitive success, although ar-
guably the latter may have been
more effective because Bulgaria's
athlete population was smaller.
Likewise, Ajan and Baroga (1) offer
a combined Hungarian-Romanian
perspective that bears some simi-
larities to Abadjiev's.

As is the case in any sport,
there are likely as many interpre-
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ACTIFE
COMPFETTIRMN RLST

I N S
FREFARATION

G LT Generalized periodization
maodel [intermediate appli-
cation), Although the basic
macrocyclic pattern of de-
ercasing volume (V] and in.
creasing intensity (1) is ov-
ident. both parameters are
varied ot meso- and micro-
cyelic levels. Emphasis on
technigue training [T) in-
ereascs during preparation
and competition periods.
Reprinted from Stone et al
(67, GR).

tations as there are practitioners
applying them, just as football
coaches debate the pros and cons
of different offensive systems.
Each can be effective if fundamen-
tally sound, In fact, many coaches
blend elements of different sys-
tems in an effort to be as “multi-
ple” as possible. But the basic
goals are remarkably consistent;
using the interior/running game
to set up the perimeter/ passing
game, spreading the defense hort-
zontally in order to move vertical-
Iy up the field, and so on. In simi-
lar fashion, optimal training
effects may be achieved by strate-
gically blending methods [Tables 1
and 2). including those that are
sport- or activity-specific. with
some that are not such that the
response to one amplifies another,
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Annual macrocycle for shot put (intermediate application). Training
peaks characterized by low volumes (V) and high intensities {T) are sched-
uled to coincide with important competitions at the end of each meso-
cycle. Heprinted from Stone et al. (B7. 68).

W Applied Strategies

The following is an everview of
=ome basie, Intermediate, and ad-
vanced approaches to periodiza-
tion. This discussion is intenderd
to Hustrate how strategic thinking
can be applied to training program
design, but Is not an exhaustive
summary of tactics. Moreover,
since content variations (e.g,,
technigque variants, assistance
movements) are inherent in skill-
based programs, focus 15 directed
toward workload and recovery |s-
sues. Several other points should
also be kept in mind.

First. many concepts proposesd
in this section originated in the
former Eastern Bloc and are
based on empiricism more so than
seientific evidence. Although it s
hoped that this information will be
useful to coaches In the West, 1 s
important to recognize the respec-
tive societies’ differences in both
research and training practices,

Second. the basle-Intermedi-
ate-advanced scheme discussed
here represents a continuum with
no discrete divisions and Is not in-
tended as a rating system. All ath-
letes should begin at a basle level
and then progress through an in-
termediate developmental process,
whereas few achieve what would
be considered the “sport mastery”
stage by International standards.
It is a serious mistake to perceive
basic and intermediate approach-
s as being inferior or insignificant
and atternpt advanced tactics {oo
early in an athlete's long-term
preparation.

Third. stressors should be ap-
plied strategically, with regard to
integration rather than isolation of
responses to stimuoli. Although our
understanding of training effect
interaction may be in its infancy,
there are opportunities to enhance
fitness, manage fatigue, and
thereby optimize an athlete’s over-
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&l preparation by exploiting cer-
tiin phenomena.

Finally, a periodized plan
should reflect an increasing level of
"micromanagement” as the ath-
ldte’s development progresses. This
ches not mean that all decisions
should be deferred to the coach,
Exit Instead that more sophisticat
e=d variation should be applied
on multiple fronts (Le.. tralning
rrnethods and means, within and
Eretween eyeles),

Easic Stralegy

In general, basic periodization
sirntegies can be charactertzed by
relatively lmited variation in
trddnlng methodds and means, As
IIH'II“HHI'{’ il]'.lli}"p’l'. i ooase can be
made lor such strategies being the
most valuable ol all because of
thedr broad applicability. Certainly
there are many more novice ath-
letes Inthe early stages ol devel-
opment {for whom advanced tac-
Lis would be inappropriate) than
elite athleles in Liter stages. As is
the ease with other slressors, the
indtial adaptive responses tend to
be fairly general, and simple train-
ing/recovery strategies can be
(puite cffective in these situations.
With chronic application, hawev-
er, adaptation becomes Inereas-
ingly specific and resistant to low-
level or monotonic stimuli.

The traditional periodization
model attributed to Matveyvev is a
simple approach characterized by
gradual, wave-like increases in
workload (Figure 2: 38, 39). Note
that this diagram was originally
intended to Mustrate a basic con-
cept, but is sometimes simplisti-
cally interpreted as a “linear peri-
odization” model {2, 4. 88). (This
term has been used to describe
training cycles involving gradual,
progressive inereasces in intensi-
ty. It was originally adopted by
Baker el al. [2] from Poliquin’s
[52] discussion of problems with
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Annual macroecycle for college football {intermediate application),
Muaintenanee phases charncterized by low volumes (V) and
moderate /high intensities (I} are scheduled to coincide with competi-
tion periods at the end of each mesocyele. Reprinted from Stone et al,

(67, B8],

linear intensification strategies,
For lurther discussion, refer to
the editorial letters by Stone and
O'Bryant |64] and Stone and Wa-
then |71).) This Is a contradiction
in terms because, by definition,
periodization implies nonlinear
variation in training parameters.
For example, Figure 2a depicts a
mesocycle that would produce an
undulating long-term pattern if
repeated over a macrocycle, Fur-
thermore, these intensity’ and
volume progressions typically
fluctuate at the microcyclic level.
And so it would be more appro-
priate to refer to periodization
models as traditional or nontra-
ditional, whereas “linear™ and
‘nonlinear” terminology is mis-
leading.

A potential problem exists
with steplike versions of this
model where relatively flat work-
loads are prescribecd over a period
of several weeks (e.g., 3-4 week
strength-endurance phase, 3-4
week maximum strength phase,
3—1 week speed-strength phase).
Presumably the intent of this ap-
proach is to intensify the work-
loads used at each step before
proceeding to the next. But con-
secutive weeks spent within suich
narrow workload ranges can effee-
tively amount to £1 week of novel
stimulus followed by up to 3
weeks of monotony, which may in-
crease the likelihood of accommo-
dation/stagnation problems: This
strategy can be viable for novice
athletes who are learning new
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Wmﬂm consisting of 3 weeks of “summated microcycles™ at pro-
grossively higher workloads and 1 unloading week (intermediate ap

plication). Volume loads are highest in week 3. by which time cumula-
tive fatigue may hinder certain adaptations (e.g., speed-strength); hence
the need for unloading week 4 to reduce overtraining potential and pro-
mote adaptation, The same basic pattern can be used in each eycle to re-
peatedly introduce certain stimuli at progressively higher workloads.

movement technigues and /or un-
aceustomed to high intensities, It
should be possible to alleviate its
shortecomings by using zig-zag
progressions where volume loads
are varied within reasonahle
ranges (e.g., d conservative
“heavy/light day” system that al-
ternates between repeated sub
maximal efforts and submaximal
accelerative efforts; Table 1)

Intermediate Strategy

Intermediate pericdization strate-
gies can be characterized by in-
creasing levels of variation with-
in—as well as between—respective
cyeles. Whereas a beginner's pro-
gram may consist of simple pro-
sression on a macrocyclic basis,
tactical decisions are now directed
more toward meso- and micro

cyclie variables (the degree of
workload contrast between
monthly phases. weeks, and/or
individual training sessions as
wiell as within sessions: Figure 3)

Emphasis on Intensive methods
can be inereased (brief maximal
efforts, reactive-ballistic efforts:
Table 1) and a broader range ol
means can be applied as the ath-
lete’s repertoire of movement skills
and abilities grows. Although this
is limited to some extent by prac-
tical considerations such as the
professional:athlete ratio and time
available for instruction and su-
perviston, it can certainly be bene-
ficial to expand tmining content to
include additional exercises
and/or variants up to a peint. In
any case, the need for creative
training and recovery tactics in-
creases as athletes progress be-
vond the novice developmental
stage.

Based on the training effect
summation phenomenon dis-
cussed earlier. the concept of
“spymmated micrecycles™ can be
valuable as an intermediate strat-
egy (Figure 4). It is characterized
bv 4-week mezocyeles with an ex-

tensive to intensive workload pro
gression and a brief restitution pe-
riod. Training method distribution
is the key difference from the basic
approach described above. Specif-
ically, a microcycle, rather than
mesocyele, is  allocated for
strength-endurance, maximurm
strength, and speed-strength
methods, respectively (Table 1)

This pattern of loading, where 3
weeks ol Inereasing volume
ared for Intensity 1s followed by an
unloading week and the progres-
sjon is then repeated at higher in-
tensities, allows complementary
stimull to be reintroduced (e a
regular cyclie fashion such that
thelr effects do not decay signifi-
cantly. Practitioners should be
careful when using this type of 3: 1
approach because the greatest
workloads oceur In week 3, by
which time cumulative fatigoe
may hinder speed-strength ex

pression; hence the need for un-
loading week 4 to reduce over-
training potential and promaote
adaptation.

A summation strategy may
offer dual benefits (17, 18, 38, 53):
as a form of intra-mesocycle var-
ation, it increases the probahility
of converging training eflects while
minimizing the likelihood of over-
stress or accommodation/invelu-
tion problems. Furthermore, it
adds an aspect of inter-mesocycle
contrast that may stimulate adap-
tation over the long term. Other
strategies such as planned over-
reaching may be more effective for
advanced athletes whaose training
goals.are to maximize strengthy,
power, and speed. as will be dis-
cussed in the next section.

Summated microcycles ¢an
be complemented with intra-mi-
crocycle variation tactics. For ex-
ample. the progression described
shbove can be modified simply and
efficiently by using a heavy /light
day systemn where the emphasis

A
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alternates between maximum
strength and speed-strength
methods, respectively (Table 1).
Human (14) and animal (6] data
indieate that regular inclusion of
submaximal days within a micro

cycle allows given training loads
to be accomplished with greater
potential for pesitive adaptations
and results in fewer problems
(note that the latter study by
Brain et al. involved 7 male race
horses over 39 weeks of training.
so the results should e inter

preted cautiously with human
athletes), Likewlse, competitive

trial, interval, and repetition
methods can be distributed
among speed and speed-en

Workload o

previous
YEear

durance sessions or modules in
the field [Table 2). More research
is needed to expand our under-
standing of this issue.

Some interesting possibilities
for intrasession variation have
become increasingly popular
over the last decade. Many of
these are based on “acute after
effect™ phenomena such as
postactivation potentiation (54,
58] and inchade tactics like com
bination fhybrid exercises (e.g..
clean and front squat, snatch
and overhead squat); complex
training (alternating between
maximum strength and speed-
strength methods; Table 1); and
loading (alternating he-

Wave

tween brief maximal efforts and
submaximal accelerative efforts:
Table 1]. The underlying strategy
is to use one type of stimulus to
enhance acute power outpul
and for rate of force developm ent
in another. Recall the modern
portfolio concept mentioned car-
lier: just as overall return may be
improved by ineluding high-risk
assets that have a low correlat lon
with others in the portfolio, ad
vanced athletes can strategically
use moverments that are not e
chanically specilic to thelr sport
to avgment the effects of more
specialized tasks.

Collectively, these concepts
should be viewed in a strateglc

sport foem
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Annual macrocycle for modern pentathlen intermediate application). Training effects are induced during the foun-
dation and preseason periods via a series of mesocycles—referred to as macrocyeles in this diagram-—econsisting
of 3—4 “summated (workload] microcycles” and 1-2 unloading (rest) weeks. Reprinted by permission from Nédor and

Granek (45). p. 16.
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Table 2

Continuum of Classic Training Methods for Speed, Agility, and
Speed-endurance Development

Competitive-trial [special endurance]

Supramaximal training

Intensity: greater than competition

Durationfdistance: less than competition

Maximal training
Intensity: equal to or

less than competition

Puaration/distance: equal to competition

Submaximal training
Inlensity: less than competition

Praration/distance: greater than competition

Distance-duration [submaximal endurance]

Continuous tratning, 70-959% competitive speed f
Fartlek tradning: unsiraciured changes in inlens
LY,

v, duration, volume. and density

Variable tratodog: structured changes in intensity, duration, volume, and density

Interval [speed-endurance]

|.\;|-;'||~.Il.-:'rr:m:nu_',
Relative Intensity: low-tnedium (60-80% compelitive speed / power]

Diuration fdistance: short-medium (epg.. 14- 180« over 100-1 000 m running distance for advanced

athletes: 17-100 s over | 00—<00 m running distance [or novices)

Valume: large [e.g., 840 reps for advanced athletes, 5-12 s [or novices)

[ensity: high: short Incomplete reliefl interval allowing HR (o recover to 125-130 bpm for advanced

athletes or 1 10-120 hpm for novices (e less | time needed (or complete recovery; .8,

4590 5 or 60—120 5 (or advanced

Intensive training
Felative intensity: high (BO-90% competitive speed / po
1,000 m running distance for advanced athletes;

Duration/distance: short {e.g., 13

11--85 5 over 100—400 m running distance for novices)
cles; or 48 reps for novices)

finterval allowing HR to recover to ' 110-120 bpm

W

Volume: small (e.g., 412 reps for advanced ath
Density: medium; longer but still inco

(e.g, 90- 180 s for advanced athlete

Repetition [speed fagility]

Relative intensity: very high (S0
Puration/distance: very short
Valume: very small fe.g., 3
Density: low: lomn

HR1o recover to 2100 bpm [e.g., 3-45 min)

heart rate; bpim = heats per minute

metheds in order to enhance the
effects. At present, however, the
summated training concept is

ontext. I applicdd with discretion intermediate a

there may be opportunities to in- be abando
clude certain training and recov- reaches an af
ery tactics fairly early in an ath- kew in either case is systematic based largely on empiricism and

LEwWise application of sound means and intuition. Further research is

lete’s development, Li
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needed to investigate the possibil-
ities of this and other strategies.

Advanced Strateqgy

Highly qualified athletes require
greater stimulus variation and
novelty than intermediate or
novice athletes, especially at the
microcyclic level. As they approach
their developmental limits, higher
workload intensities and volumes
are necessary to trigger further
adaptation and achieve peak per
formance, Thus they typically train
with greater volume loads and may
b closer to an evertraining thresh-
old, The key is to avoid monoto-
news or frequent heavy loading,
which can increase “trafning
strafn” and the potential for nega-
tve results (14, 17,18, 53, 62).

Advanced periodization strate
gles can therelore be chamcterized
by exlensive, systematic vardation
in bolh content and workload at
multiple levels of the program (e,
Between and within respective
milero-, meso-, ad macrocycles)
Although these are extensions of
the means and methods present-
e above for basic and intermedi-
ate approaches, such training /re
covery tactics can get guite
sophisteated.

The "conjugate sequence” sys-
tem is an intriguing appreach for
advanced athletes (Figure 5; 29,
55, 58, 61, 70, ¥3-77, 79-81, 849,
a92), This concept, also referred to
as the "coupled successive” sys
tem, was pioneered by Yuri Verk-
hoshansky (789). Subsegquent arti-
cles were published in that
journal, as well as the Souviet
Sports Review and several texts
translated through Bud Charni-
ga's Sportiviy Press (79, 80). Most
recently, it was discussed in Atko
Viru's Adapiation In Sports Train
irig text (81) and Mel Siff's Super
trevinirig text (58], This method is
an inter-mesocyele vanation strat
egy that involves periods of accu-

TIME

RELATIVE
LEVEL

General scheme of the long-term delayed training qffect (LITE) of con-
centrated strength leading associated with the “conjugate sequence”
system (advanced application), The duration of the LDTE (T2) is ap-
proximately equal to that of the concentrated strength block (T1) and
iz usually 4-12 weeks depending on volume load and individual recow-
erability. Within optimal ranges, the greater the decremont in speed-
strength indices (F1, F2, and F3) during accumulation block A, the
greater their recovery during restitution block B, Reprinted by permis-
slon from SUT (B8; p. 362).

Increase in speed-strength by systematic, overlapping sequence of con-
centrated and moderate volume loads associated with the “confugate
sefquence” sysiem (odvanced application), Accumulation blocks A and
C represent pericds of high-volume, low-intensity strength training dur-
ing which the athlete intentionslly overreaches [and temporary perfor-
mance decrements are expected). Restitution blocks B and D represent
moderate volumes of specialized, high-intensity speed-strength and
technique training during which supernormal responses are exploited
{and performance capabilities rebound by virtue of the LDTE phenome-
non). Reprinted by permission from Siff (58; p. 388).

mulation or intentional overreach-
ing followed by restitution during
which superncrmal responses can
be exploited. This is achieved
through a series of “concentrated
blocks™ that are usually 4 weeks in
duration. During the first block,
the athlete performs high-valume

loads of work with one primary
emphasis [strength/power) and
minimal—presumably mainte-
nance-type—volume loads allocat-
eid to other abilities, The objective
is to saturate the system with one
type of stress over a period of sev-
eral weeks, during which tempo-
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rary decrements in certain perfor-
mane¢e capabilities can he expect-
ed due to residual fatigue, Empha-
sis 15 essentially reversed during
the subsequent restitution block:
strength-training volume load s
markegdly reduced, whereas the
volume load of work allocated to
another quality [speed /technigue]
is- increased moderately. If imple-
miented skillfully, the athlete’s per-
formance capabilities rebound by
virtue of a delayed training effect
phenomenon, allowing new levels
of movement specd and technical
exvcution o be achieved. The ath-
leste ean then proceed to the next
sequence of blocks with progres-
stvely stronger stimuli

Proponenis of this strategy
elte severnl advantages |55, 58,
61, 70, 75, TO-81,-89, 92): (a) It
;:r[wlnh-.:; the potent training
stressars needed to bring ad
vaneed athleies o o new Mlunction
al state that otherwise cannot be
achieved through traditional
methods; (b) by emphasizing re-
spective gqualities during separate
Blocks, the cumulative latigue
problems asscciated with parallel
or conturrent training can be cir-
cumvented: and {¢] work volumes
can be reduced over the long term.
This comes with a price over the
short term, however. During each
accumulation block. athletes
must be able to tolerate high vol-
ume loads for several consecutive
wieeks, This can be particularly
problematic without the systemat-
icapplication of restorative/re-
generative measures

One line of evidence support-
ing the sequenced training con-
cept is based on longitudinal
and cross-sectional studies sug-
gesting superior gains in athlet-
i performance variahles [partic-
ularly those involving power and
speed] compared with heavy re-
sistance or speed-strength train-
Ing exclusively [23, 689). More

significantly, beneficial changes
have been demonstrated in both
awider range and greater extent
of parameters {28, 44). More re-
search is needed to expand on
these findings.

Actditional supporting evidence
can be found in studies of en-
doerine responses to planned over-
reaching strategies {i.e., periodie
increases in volume load aimed at
enhancing adaptation and perfor-
manece 2-5 weeks alter returning
to normal training). For example,
serum testosterone concentration
(T) and the testosterone:cortisol
ratio [T:C) are indices of anabol-
lcfeatabolle balance as well as
physiological training strain (note
that these can be pseful markers
when monitoring an athlete's re-
spanse o overreaching protocols,
but do not necessarily Indicate an
overtraining syndrome: 30, 78,
E5). Resting or pre-exercise T and

T:C have been shown to decrease

significantly in response to severe,
prolonged (=3 week) increases in
volume load (22, 24, 25, 42, 47),
whereas supernormal levels and
corresponding performance im-
provements have been document-
ed upon returning to normal vol-
ume loads with a subsequent
taper (22, 25, 47}, Supernormal

T:C responses have also been

demonstrated after short-term (1-
week] overreaching (15, 61. B3).
Furthermore, prior exposure to
temporary overreaching may en-
hance an athlete’s tolerance for
subsequent high volume load
training and associated perfor-
mance gains (15, 16). Collectively,
these findings seem to explain
some of the results of sequenced
training and support its role as a
useful periodization strategy for
advanced athletes. Ongeing re-
search is needed to enhance our
understanding of sequenced train-
ing and other advanced periodiza-
tiem strategies.

In contrast to the concurrent
approach vsed in many basic and
intermediate programs, se-
gquenced training is a significant
departure (l.e., developing various
nuallties over successive mesocy'-
cles such that one potentiates an-
other while minimizing resldual
fatigue and compatibility prob-
lems). Unfortunately, most advo-
cates of this strategy describe (L in
theoretical terms but offer limited
practical guidelines for safe and
effecttve implementation,

In any case, several things are
clear: sequenced tralning strate-
gies are intended for advanced
[not novice or intermediate) ath-
letes. The duration of the off-sea-
son period must be long enough
to deploy i serdes of blocks, which
may not be the case in sports with
long competitive seasons. Approe-
priate ordering can potentiate the
effect of one block on the next,
whereas inappropriate ordering
may have a negative effect. The
practitioner needs to understand
the principle of dynamic corre-
spondence (i.e.. mechanical speci-
ficity; 68, 79, B0) as well as the
nature of residual/delayed train-
ing effects (58, 79-81, 92] in order
to make it work. Intensive means
and methods should be used with
diseretion during accumulation
periods due to the high work vol-
umes being performed. Likewise,
practitioners should limit the du-
ration of these blocks so that an
overtraining syndrome does not
develop and be attentive to poten-
tial signs and symptoms with
each passing week (14, 30, 33,
58, B2, 78. 81. 8b),

The sequenced training con-
cept arose in an environment
without external constraints on
training time. The {ollowing are
some practical suggestions for
adapting lt to situations where
athletes are bound by such re-
strictions. For example, a 14-
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week preseason program can be
organized into a series of blocks
as follows:

«  Accumulation 1 {(3-week dura-
tion): 12 strength-power ses-
stons distributed over this pe-
rioil on a 4 d/wk schedule: 6
speed-ngility-conditioning ses-
slons distributed on a 2 d/wk
schedule.

=  Restitution | (4-week dura
tion): 12 strength- power ses
stons distributed over this pe
riod ona 3 d/wk schedule: 12
speed-agility-conditioning ses
sions distributed on a 3 d/wk
schedule.

= Accumulation [ (3-week doara-
tan): 12 strength-power ses-
stons distributed over this pe-
riod on a4 JdSwhk schedule; 6
speed-agility conditioning ses
sioms distributed on a 2 d/wk
schedule,

=  Restitution [ (4-week dura-
tion): 12 strength-power ses-
slons distributed over this pe-
riod ona 3 d/wk schedule; 12
speed-agility-conditioning ses-
slons distributed on a 3 d/wk
schedule.

In this way, significantly differ-
ent volume loads can be allocated
to respective gualities by manipu-
lating the training density and du-
ration of each phase without
changing basic intensity /volume
parameters, Even greater contrast
might be achieved by further re-
tucing density during the restitu-
tion blocks (distributing 8
strength-power sessions over these
periods on a 2 d/wk schedule).

Additional tactics would be to
adjust the prescribed number of
Sets per exercise, exercises per ses-
sion, and/or sessions (modules)
per day, Each of these are simple
but effective ways to alter the val-
ume loads apportioned to differemt
ahilities during particular phases

When evaluating the pros and cons
of various options, it is important to
consider their practical implica-
tions such as compatibility of train-
ing session duration and frequen-
cy with athletes’ other scheduling
commitments.

Summary
As is the case with plays com-
prising a game plan or assets
comprising a portfolio, a peri-
odized training program is more
than the sum of its parts. Indeed,
short-yardage plays can set up
long-vardage plays: high-risk in-
vestments can improve overall
risk/return: and nonspecific
training methods can enhance
the effects of specific ones. The
Key Is to establish a playbook of
fundamentally sound tactics and
then skillfully combine them into
appropriate strategies. Although
relatively simple plans may be ef-
fective for novices, more sophis-
ticated training and recovery
methods aré applicable in inter-
mediate or advanced situations.
The practical challenge is to di-
rect adaptation toward specific
targets by prescribing a band-
width of stimull appropriate for
the athlete’s sport and develop-
mental status.

Viru (B1l) summarizes the
Izsue as follows:

The tasks of training have to
be distributed ratdonally dur-
ing the whole period of 10-12
years. Training strategy has
to determine how to distrib-
ute the tasks, taking into ac-
count the crganisms’s devel-
opment during adolescence.
It means that the most favor-
able periods have to be found
for inducing the necessary
structural, metabolic, and
functional changes. To train-
ing strategy also belongs
the distribution of various

tasks within a year by train-
ing periods, and within
training periods by meso-
and microcycles of training,
Carrying out the induction of
necessary changes is part of
training tacties, Accorcingly,
the most rational ways for
the organizing of training mi-
crocycles and tralning ses-
sions have to be found. And
finally the necessary training
methods and exercises have
to be chosen. {(p. 9)

B Conclusion

SHT (58] described training pro
gram design as an organization
al/management problem (pp.
334-343), Stated differently, It is a
problem in game theory, The vadue
of this paradigm is that each of us
regularly plays interactive games,
has acquired some instinetive
level of strategie thinking exper-
tise, and can thereby Infer some
basic principles. Sometimes intu
[tive strategles are optlmal, al-
though our actions are often guid-
ed, correctly or otherwise, by
emotion and impulse Instead of
rational declsion making. By com-
plementing the exercise /sport sel-
ence competencies needed to de-
sign effective programs, game
theory provides a useful concep-
tual framework that minimizes the
problems with trial-and-error pro-
gram design.

Game theory also offers a per-
spective beyond the “winning vs,
losing™ or “war and peace” views of
competition. The take-home mes-
sage for strength and conditioning
coaches is to use cooperative pro-
gram design strategies. Clearly we
want to influence, but not defeat,
our athletes’ adaptive processes,
Mix vour plays and think win-win.

Finally, there are other oppar-
tunities to apply game theory in
strength and conditioning prac-
tice. Consider the possibilities in
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skl instruction and acquisition:
for example, the contextual inter-
ference effect is a well-established
motor behavior /learning phenom-
enicn (36, 56, 57, 59, 90) where
random and variable practice
methods result in short-term per-
formance decrements but im-
proved long-term retentton. This s
ancther practical application of
game theory with important
teaching ramifications for skill-
based tradning programs.
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