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¡\bstr:¡rc L

Although behavioral tecirniques h¿rve becn successfully appliecl to
a large number of areas rvith inclivicluals who differ greatly on a vari-
ety of variables , it is mainly ivit,bin the las t clecade that such tech*

niques have begun to inf luence Lhe ¿rr:ea of sports ancl physical ecluca-

tion in general, and Lhe coaclting oI cornpel-itive sporLs in particular.
To date, the niajority of literature olì this toplc consists of recom-

mendations based on a behavioral phiJ.osoprry, rvirich rrave not yet been

empirically ínvestigated. Horuever, the research that ¿oes exist sup-

ports the contention thaL behavior¿rl proce<1ures ¿-ìre highly applicable
to the coaching of competitive sports--especialry to the deveropment,

m;tillt(ìtì;ìil(ì(ì trttcl/,rt- ilt()l iv;rt í()tì (rl ;rl lrl,,l Ír. r;k i I ll;.

This research invest.igaLcd t llc ol-lect ivcucrss o1. ¿i behavioral er-
ror correction p.rcl<age rvhj-ch rv¿rs cl esignecl to clecre¿lse errors in sivim-

ming strokes wÍth f our begin'i'g ilg,c-fjr:orp sruinmers. lrhe package in_
cluded the system¿ltÍc use of the f ol.l or,ring corìlponents: (l) instructions
(2) modering of correct and incorrecL beh¿rviors; (3) self-insr_ruction;
and (4) reinf orcement ancl/or f eecll-,lck. T¡o proceciure consisted of trvo

phases: (1) a training pirase, in r,rhich srrlj.l ects rqerc trainecl to cri-
terion in a sma11 poo-l; ancl (z) ¿r nlain Len¿rr1ce Prra.se, Ín which prompts

and feedback were given uncrer .ormar practice concliLions, and then

faded out.

The error corrcctì-on par:ltagc tr'¿ts er¡¿r lrratcrl

line across sub j ects design, rvith ,:r reversal, or

rlsing a niultiple base-

f oJ.lorv-up component .



rn additi-orr, f or trn'o subjects, ¿r rnL.rltipJ.c b¿isc,i inc ¿rcross swlmnl,ng

strohes design rr¿rs utiliz-ccl . r'Lle inrirì-cnc:rt¿rt io, r.ri- r.[r.

recti.on package rcs'1tccl i'; (ì) . s'! g'ifir'¡¡rL cr r:r:rc;rse

error cor*

i.rr erroi:s llor

all subjects on ¿r11 six tr¿rinecl stroltt:s cir.rring Lr:aining sessr'-ons;

(2) generalízation of improvecl perfonnancc Lo the practíce pool by t¡e
end of the training phase for thrce srrLr.jccLs on fivc'. <ll-the six trained

strokes; (3) a signif Ícant cleci:c¿rsc irr errors ciuring the f irs t main-

tenance phase f or the sub j e.ct lvho had not shov¡n generalization during
training, as rvel1 as maintenance of improvecl perf orm¿ìncÌe f or the other
three subjects throughout this phase; and (4) continuecl low error rates
during the seconcl niaintenance phase on af 1 l'ive trainecl strokes for the

three subjects wlto exper:íence'r-l LlrÍ s pìrasc:. Foì I or,v-up ûssessments r:e*

ve¿rled Lhat long-Lcrnl gerter¿ì Ii.z-ttl iorl rlf- r:t¡r-r-(,c[. I)(]rl'or¡r¿rlrce occurrecl

for subjects on three of the six trainecl strc¡ltes. A.l though two sub-

j ects exhibiled a gra<ìual return [c¡ baseline er]:or r¿1 tes over a f ive-
week follolù-up, remedl-a1 prompting r:ecluced these error rates immediate-

ly and substantially. onry one subject (on ore stroke) failed to ex-

hibit 1orìg-term niaintenance of the correct bch¿rvi.or:,

Fínally, the error correction ltaclcage rvas etl f icient j.n that it did

not disrupt pracLi.c:e, rec¡u.irc excerssive ¿lur(lrnìLs ol'the coachts time, oi:

necessitate the use of cumbersonre ¿ìpp¿lratrìs " In aclciÍtion, the proce*

dures had social r'¿ilicllty in that boúl'r t.her coach ancl the subjects con-

sidered thern to be ef f ec tive, and expressccl r:heir: i+i.l.lingness to par_

ticÍpate in theur again in tlie f utuÌ:er.

lt
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tnt roduc t Íon

The 0perant Conditioning Moclel

rn its most specific context, trre term "operant conditioni-ng, refers
to the process through which the probability of the occurence of a parti-
cular behavior can be moctifie<l by its consequences. r,¡e term is afso

commonly usecl in a more gener:rl sclìsc in refcrcncc lo ¡ur cntire approach

t'¡ithin psychology to the scientific study of behavior. This approach is
derived largely from the laborarory findings of skinner (1g38, Ig53, 1969).

Although it consÍsts of a number of assumptions about enviro*mental ínflu-
ences on behavior, it does not adhere to any particular theory of learning
or motivation' rnstead, skinner (r972) has argued that scientific progress

may be accelerated by rese¿rrch whi ch is not dcs i ¡¡rrec1 to tes t a specif ic
theory' Such rese¿rrch should collect data vrhich shor.¡s reliabl.e changes

that characterize the ,lcarnin¡3 Pro(.(r¡jsì, :uicì rr¡ l¿rtr: Llrclsc cl¡ta to tfre jn-

dependent variables that r¿ere mani¡ru1:rted. 'rhe fol_Lorving are three

salient characteristlcs of trre operânt approach: (t) it p]_aces strong

emphasis on definÍng problems in terms of behavic¡r r+hich can be measured

i-n some way, and acceptÍng changes in the behavioral measure of the prob-

1em as the best indicator of the extent to whj.ch the problem ís being

helped; (2) its methods and rationales can be described precisely; and

(3) its techniques stem from basíc laboratory research in the field known

as experimenLal psychology (Martin & pear:, 1983). To summarize, the

operant condiËioning model is not characterized by íts adherence to any

particular theory, but by its methodology which involves an experimental

a''alysis of the environmental variables which control behavior.

The applied branch of experimental- analysis of behavior is the field
of applied behavior analysis. lìesea.rcll r,¡ithin th is f ramework is specif i-
ca11y directed at behaviors wfiich arc: of practical conceïn to individuals
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or are considered by society to bc+ s ignif ícant (Baer, \.1o1-f 6, Risley , 196g) ,

Because of this ernphasis on social ly i,rnporL:¿ln t beh.rvi ors i t is especially

crucial that such research be analyr, í.ca1. (ßaer e r al. . , 196B) . That is ,

the experimenter nÌust Provicle a convincing clenrc;nstr:atio' that the íncLe-

pendent variables manipulated wer:e indeed responsible for the change in
behavior' The effectiveness of thesc proce<ìures has t-ypically been evaluat-
ed using single subject research cles Lgns iuirici'r emp¡asÍze the establishment

of experimental control over the behavior of a small number of subjects by

systematically manipulating independent varÍabIes over repeated trials.
Thís approach has been successful in Lhe cleveLopnìent of effective treat-
ment strategies in applied settings (I{azcìin, 1978) 

"

Applied behavior analysis researcir, utilizing single subject research

designs, has produced a variety of [Ì.eaLment proceclur:es. Some treatmenls

involve the manipu-l-at i on of onì.y orrLr ()r ¿r f ew vlr i ¿b 1.cs , wliereas others

are comprised of a "package" of behavioral procedures. This latter
approach has been recommended by Azrin (Ig77) who argues that treatment

Programs in applied settíngs should Íi-Lclude as many treatment components

as appear necessary to achieve the desired behavioral changes. This
ttoutcome-oríentedt' approach measr.rres success in terms of the following
criteria: "speed of the effect, percentage of patients benefited, degree

of benefit, cost, durability over tíme, and sociar acceptabílity" (p. J-45)"

rf a package treatment proves to be successful, component analysis research

inay be considered. As will be described 1ater, the research presented

here utilized the package approach.

Applications. Behavioral proced.ures derivecl from the operant condi*

tioning model have been empirically sLroi.rn to li¿rve rvidesprea.l rpplicability.
For exanrple, behavior ther:¿rpy lìirs ¿tc:il icvecl ìtc¡nr: f- i.c: i¡r j. rcsults in the areas
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of neurotic and psychotic disorders, sexual clysfunctions and deviance,

marital discord, ird<lictive bell¡.rvior:..:, clrilclhood d,isorders, and mental

retardation (Kazdin & [rIÍ1son, 1978) . I]ehaviorlrl proceclures have also

been used to control problem behaviors in the classroom situation (Drabman,

L976); in the control and/or treatment of problem behaviors among insti-

tutionalized Itmentall.y :i11" ¡ratients (Atthor,rc, L916); i-n energy conserva-

Èion, littering control and other community applications (Martin & Osborne,

1980) ; and ín the corttrol ¿rnd rehabi I i t¡rtion of prison inmates (I(ennecly,

L976). Many other exanples of the a1r¡r1.icaLi.ons of belravior:al procedures

could be cited (e. g. , see reports in the Journ.rl of Applied Behavior

Analysis, f968-1982). To summa.rize, behavioral techniques have been demon-

strably effective with individuals who cliffer greatly on a variety of

varj-ables such as age, level of functioning, situatíonal variables, and

type of behavior exhibited.

B eh avio r a 1 app 1 í c a r i on s _L9_!pe_LÞ_qlq_1l¡J"9_r_9al_S,\AC!i!g. rn

spite of the large number of suc-cessful applications of behar¡ioral

techniques to other areas, it is mainly within the lasL decacie that

these techniques have begun to influence the area of sports and physi-

cal education (Mcl(enzie & Rusirall, I 973) . Rushal L (r971a) poínred

out that those countries exhibit.ing rapicl improvement.s in the status

of their international athletes (e.g", Bulgaria and East Germany) tend

to utilize more input from "scientific support systems" (i.e., exper-

tise from the physical and social sciences) ín addition to standard

coaching techniques. However, úu"tern countries have been slorver to

access potentÍa1ly relevant contributions from behavioral psychology.

Instead, until recently, most psychological contributions to the field



of sports have stemmecl from nlor:c

A number of authors lr¿rve dr¿lrvn ¿r

tr¿rdi t.ion¿l 1. ¿rrc:¿rs in psychology.

clistir-iction bctwcen "traclitional-"
¿rnd "behavior¿,r1" a¡tltroaclre s Lt¡ cr,¡;rr: lring (Dicl< ir-rsc¡n , lg77; McKenzie &

Rushall , I974; IìushalJ-, J97(t, I97,8b " 1()l()) . .l-lrc rl i i.f c¡:e'ces iden_

tifíed by these authors r.¡il1 be srrmmarizecl in the iot,lor.ring section.

l*
Assumptions. rt has been argued trrat tracliLion¿rl_ coaching ap-

proaches rely heaviJy on Irait tlreory to cxpJ.ai' ¿rt]r Letic bcriar,¡ior

(e.g.' see Butt, 1976; carron, ,1980; 1'utl<o .\ Iìiclrarcls, 197L; woocis,

1971) ' That is, unclcrlying l)crsonrr.lÍ.ty sLrLrLrtrlrcs, r,rlricir are pre-
sumed to be relatively stabJ,e across time ancl situati,ons, are assumecl

to inf luence physicaJ- pcrf orn¿urr:. ( f.r . morc tlior:ough clescription of
traít theory see Carron, 19B0; l,liscllcl, 1971). l.or example, the suc_

cess of an atl- r ete in a given sr)ùrt rnigrrt- irc cxpraincd by references
to his/her ttself -conf idence", t'tough-mindecrness,, or ,,enthusiasm,,

(e'g'' see Butt, rg76) ' consi.stcnt rvith trre treit approach. most

psychological research Ín trre area of sports has investigated person_

ality variables exl'ribited. in atrrleLes (c.rron, 1980; Rushall, 1978a).

coaching behaviors. varior:s ¿iutrrors (Dichinson, L977 ; McKenzÍe

& Ruslrall , L974; Rusr-rall , 7g76, r.()J(); ,rLrrr<o , 197(.t) rrave craine.
that tr¿rditionar coirching ;rpproat:rres arc i:ri¿rracteri_zecr by some

or all of the f ollowing f eaturcs " lìí rst l.v, sone ccl¿,rches tend to util-
ize a type of "ltoiltc-É;1tutr" ¡rhÍ l oso¡rlrv r.,lrc:u rvorli in¡¡ v;i lll et¡letes, as

opposed to givi'g acrv'ce wlii.crr has c'r'iric¿r,l siLrr)i)ort (rìusrra11 , L9r(t).
For example, Rusriall (rg7g) rep.rtecr Lhe f ol,Loru,ing examples of how
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superslitíous and iJlogÍcal tr¿ri'rirg procc<1.1:cs ¿ìre utillzed prior to
serious comeptition, even by coacrrcs of e1Íte ailrletes: ,,Trre hiring
of an astrologer to help in the prePairati<¡ns of the oaltland Athletics
baseball team; the open use of a pyramid totem by trre Toronto Maple
Leafst coach...; (tlris sarnc coaclrrs) rrse of s¡rrayirrg ,nc:gative ions,
from an aerosal call'..; ancl tlrr: consum¡ltj-olr of monl<cy meat by one team
at the World Cup soccer tournament"..,, (p. 12).

secondly' it has been rePorted thar ma'y coaches tend to treat all
athletes in a simirar fashio'by having trrcm go t'rougr,r identical
training programs (r'rcr(enzie c\ iìusrrirrl, L974; lrushatl, r97Bb). Thus,
instead of the program being tailored to tire specific 

'eecls of the in_
divldual athletc, ìrc:/sìrc, ni.st c:rru f-.r.rìr t() Lìrtr irr.granr.

Tlrirdly, Lrlrcli Litltl¿tl ¿ll)l)r:();ì(rlr(js ;ìr(\ lrri¡r¡rrily c.rc.rnecl witlr thcr
plrysical aspects of training (lìusìrill,i., IgTg). ,,Irsycìto1ogica1,,pre_

paration f or cornpetÍtion is of ten neg]-cctcci. Even those coaches who
recognize the inrportancc of s.clr var í¿rb1.cs ¡¡.ucr.11y cì. not have
structured or systematic programs for tr.ai'ir-rg thcse skirls to their
atlÌletes.

Fourthly, Tutrto (rg76) suggestcd trrat tire feeclbaclc given by many
coaches is predomi'antly negativc. Tir:rt is, many coaches respond nega_
tively to errors m.cìe by the ¿' llr LeLrr [¿rr ur,rc: trra' t:irey provicle pos j,tive
feedback r¿hen lie/she exhibits correct perf o::mance. noi"rever, recent
research (Rushall, 1991; smo11, Smr'tir, curtis & I-runt, 1978) rras demon_
stra ted that thi s purported crom.i.ra'cc c¡f negative f eedback may onry be
characteristic of certain sports (".g., swímming). These studies iuil_1
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be clescribed ín morc de tail l.¿.Ltc,r.

Fif thly' many co¿,iches f unctíort nrainl,y in a supcrvisory capacity

(llcKenzie & Rushall , l_g74), re,Lyí-ng Ireavily on verbal instructions to

direct the athl etes. Thus Lhe aLil.l ctcls h¿rve rc.l..rt i.vely lictle control
over their rate of progress, sjncc-'Llrcy rnusL ru,¿rÍt for: instructj-ons

from the coacli ltcfolc co¡rtinlrin¡t, r^,i tlr t_ltciì: t.r;lírring l)rogram.

Finally' tradÍtional approaches to coachíng tend not to deal wÍth

variables which might inf luence the coacl-rrs bel,ravior (e.8., see Dick-

inson, 1977). rnstead, the implicit assumption (inferred from the re-
lative absence of literature on tiris topic) is that the coach is en-

tÍrely in control of his/her own managerial l¡ehavior.

In summary, a number of characteristics of traditíonal coaching

aPlrroacltcs lt¿tvcl ltt'trrl irlr:nLil it:d ín tlrc liIt,r'¡rLur'('. llorvclvcr, iL 1.s irn*

portant to note that tirese are based primarill, 6r,, casual observations,

and that very litt-le empiric¿rl crviclcnce currcntly cxists to support

their validity. Ifore resc¿rrch, ssur.:lr as tlrat r: r.ruducüecl by RushalJ-

(1981) and Smoll c:t al. (1978) is necclccl to clctormÍncr if co¿lches in
varíous sPorts ¿lctu¡'t.l ly cxlribi t Llrcsc cìlìâr¿ìctcristics ;rrrcl , .i1. so, to

what degree . In aclcl i t ion , res('.:ìì-crlr siroul cl lrr c:irrlclur: i,r.cl to iclentif y

relevant var:ial¡ Les (c,. g, , typcì () j, sl)()uL, i.lgrr of ¿rt¡1crLc, 1eve1 of

athletic slci11, etc. ) rvhich inigirI j.nl.Ìtrcnce Lilc rcl¿ltive ef fectiveness

of one coaching style over anothcr.

A Behavioral Approach to CoachinfÌ

Assumptions. A behavioral arpproach tct

trait conception th¿lt underlying personality

coaching r..rouf d re j e ct the

variables are responsible
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f or an indÍviclu¿r1 's bchavior. l(¿rzcl i n ( r98o) sunìmal:izecl the criticisms
rvl-rich have been lcvcrccr at ti)L: Lr¡ì i t- ap¡;roacir ¿rs forl.c.¡-u¡s: (1) trre
appeal to personality traits to cxplal'n bclr¿rvj.r constitutes a circu-
1ar explanatiou, since traits musI first be inferrecì from the behav-
ior; (2) research llas shor'¡n tll¿rI nluch c¡f beh¿rvior is situation specif-
ic' that is' ir-rcliviclu¿r1s clo rìoL alrvirys pcrf orm cons,istcntly in ctif fer-
ent sítuaLions or across time; (3) research has demonstrated that
various behaviors which might bc expected to co'stitute a trait are
of ten not higrrly correlated; ancr (4) the etiology of trre traits trrem_
selves is not explained. rnstcad of appealí'g to personality traits,
the behavioral approach emphasizes tlie rofe of environmental factors
rvìrcn explaining an jncliviclrr¡lrs br,ll¡rvior. Âlf lrtlrr¡¡lr þi<tlogical cliffcr_
ences in athletcs arcr rcc.gtljz.rl , it j-s tllc r:.virclnnlcnt-al , situation¿rl
and social factors tllat ¿lre p()Lcrìt j,aJ.L.r, manipu,Lable l:y the coacl-r.
This basic díf fer:cnce i.l ¿rssurìrlL, i,'s; Í s re 1 l,cctccr in tric type of
coaching model lvrrÍch r",ou-lcl rre ¿.lcrv.c.rtecr by a behavi<.¡ra1 approacrr.

A general behavioral appro.rcrr foì: attern¡rt'.g tc¡ nocri.fy a'y type of
beh¿rvior h¿rs beerlr sunìnr¿.ì r i.zed ¿ts lt¡lr¡ inÍl t l¡rc:e st¿rges (llcr:scn & llel J.ach,
7976; Martin & pear, 1g7B). Thc first is thc assessnent prrase, wrrich
involves identifi-cation of the specific t.rget rrerraviors (or objective
measures of these berlaviors) trl¿¡t are to be changed. some sports_
related examples of these depenclent neasures include: the time it
tal<es a sprintc r to rurì ¿ì quarLLrr of ir nri 1c ; t-irc topography
ming stroke; trrc fclrce r.rÍth r,¡rricr-r il golfer rri,ts a gorf barl;
number of laps per training scssioir trlar a srvimnc¡r 1;ractices

o f a sr,¡im-

and the

a
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partícu1ar strol(c. Tllis phzrsc mlry alsc'r Ínclrrdc¡ ¿t L¿rsk :rnalysis, in

rvhich the targct bch¿rvior is sul;dÍvirlt'cl ÍnLo sm¿rl.l cr coniponents. Iror

example, the butterf 1y sr,'i.mming strohe may bc furtlier divided. into

specific body rnovemcnts rvhiclr conrPr.isc orìe cnLire sLroke.

The seconcl ph:rse of a l¡ell¿rviora L lrpproirclì to nìoclifying a specif icri

beiravior is thc se,Lcctic¡n ancl inr¡rLc,.nrc:uL¡.rLion o1- ¿rn intcrventio¡ pro-

gram. A number of the intervention llrocecìurcs rvhicit [ave been recom-

mended f or modif ying athletic behavi ors will be revier,ved later in this
paper. Finally, the third phasc involves an evaluation of the effect-

iveness of the program. That is, it assesses whether or not the ín-
tervention actually changed the target behavior significantly in the

desired direction.

An Overviel^/ of thc Av¿ri1¿rbfe l,iLcr¿rturc llcl.c:v¿inL to Behavioral Coaching

The avail¿lb1e li f craturc clcaì i ng wi th the appli cation of behav-

ioral techniques to coaching can be classif.ied into the following two

categories: (1) recommend¿ltions basecl on ¿r behavioral philosophy, but

which have not been investigatecl empirically in the ¿rre"r of sports or

physical educatíon; and (2) actual ¡:ese¿rrch on the e j-fectiveness of

these technÍc1ues rvhcn r¡rpJ ic<l L() ¿l viìricLy ol- rLlrlcLic: ìtcli¿rv j.¡rs. 0l:

all the publísltcct ¿rrtlc-l.cs i.rt Ilrt: r,]rìl'rcÌr¿.ì l ¿u t:¿l r¡fl l¡t:lllr,' Í.oi:¿r.l sports

psychology that r.rere reviewed Ior Lìris paper, over 80% f .r1l into the

first category. Tirat is, the quantity of ernpir:ical rese¿rrch o¡ beha-

vioral applicatíons to sports lags far: behind that of literature which

advocates this approach.

A number of inportant books on these applications to botl-r sports
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'rn<1 1:ltysic:i.] cclttc¿tLiotl ltar¡c iìr)r)('irr-t'rl cl ur:in¡Ì tlrt'l¿rs; L clccr¿¡de, ,lllle firsL
of these, authorccl by lluslraJ i ¿rncl S ÍrrdcnLoP (lgl.¿), is entitled Tire
Development anrl Conf rol of- Ilcll¡rvi or .i rr SIrctl-t ¡rnr

Thj-s book classlfics tlte te¿tchin.q of thoscr bcrl.rvj.ors relevant to com-
petÍtive athretes int. tLle forrorvi'g tr,,o categories: (1) the develop_
ment of skilled behavior by srrapi.ng or moclifyÍng existing behaviors;
and (2) the m¿linten¿ì11 (rc of sì<i.l lccl bcrlr¿rvior ¿ìL tllc clcsired l-evel ancl

rate' Behavior¿r1 pri.ciples ancl tcncliing moclc.r.s for cacrr category are
pres ented.

A second

identifies ancl

regarding the

tliey criticizc

most important

book, Every Kid Can Llin, by Orlick ancl BoLterill_ (1975)

challenges the valicìÍty of commonly hel,d assumptions

purposc and valrrc of s¡torts for cltilclren. lìor example,

Illc cl i st..rtccl t:nr¡rl'r.s í s s.r: í t. I v ¡r l,.lr.:r,s rt' winni-ng

aspcct of sp.rts. TrsLc.cÌ, Iilcv r:econlnlc,d a shi

¿ls tlìc

fr in
empliasis from s¡leci f ic cttltcofiì(ì or.' jc,'r.cl nì.'¡ìsrlr.s .r. succcss, to pro-
cess aspects. A sLrotìg (:ol.rrìLrr'f-,r Lllc,,r¡r)r:i¿rl anci ltsyc¡o1ogica1
lve11-being of t.c (crrirarcn)" (rr. r:iÍi) is vÍcivc¡cl as.'r'mary goal .

The procedures trrey rcc.mmencl for: e f f ccti'g s'crr cilangLìs are very
behaviorally orientecr. I..r e>rrrmpre, triey s[âtc trì¿ìt trre role of both
coach and parents is trvo-fol-cl : (1) to rnodel appropriate behavi,or
(e'g - , good "sportsmansrrip',) ; ..rncr ( 2) to rcÍ' f orce sucrr behaviors in
children' They also provicle rna'y v¿lLuabre sugflcrstíons for Íncreaslng
the probabilíty rhat a chif. rv:'-r1 bo'r parti.c.ipate i' ancr enjoy sporrs,
such as ensuring th.rt the ctri.rcl ,s i'itia1 corìtacL rviLrr sports is
highly reínf orcing, ¿ls rue1l as emprrasizÍng i ncrir¡idu¿rr goals and
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reinforcing progrcs:i Lo\,Ji-ìrcl L lrcsr-,

Á, tlri rcl ir..ìi, ]lfu::]-ULt:-r¡i_-lì,;rt.ìr Í,¡i -Sìi i I l s i. l)lrr,:;

(Siedentop, I976), pïesents a trchavioraÌ approacl.r for

to Ímprove tliei.r teaclling ski.LL.s, s¡.,ccif i<:ally in tlle ¿irea of physical

education. Teaching, defined jn Lt.rrns o1. specific cLra¡ges in the

student t s behavior, can bc asscssecl botlt b¡, ci j.rccL r¡bservation of
l-eacher behaviors (performance assessment) :rrrcl by changes in the be-

havÍor of students (consequencc assessment). The nocÌc.1. outlined bv

Siedento¡l emphasizcs: (f ) lirt, icìt'lr[Ílic¡rtiorr c.rl- s¡rt.,r.ilic Lcraclrj.ng

goals; (2) contilluous tnonitoring of cllit.r on lrt¡Lll tc¿rc¡cr- ancl stucient

behaviors; (3) the use of tllcscr cl¡rt¿r as fee<,1bacli for moclifying teach-

ing bel-raviors; and (4) tllcr nl¡r.inLL,nirrìt:tr o1' tc:achirrl¡ sliiIls once goals

h¿Lve been reacllcd. lrl ltclcliliotr, Llrr,r llclapt¿ìLí()rì ()f Llris approach to a

varÍety of teaclring are¿:ìs (c.g., c,l .ssroon m¿rn¿ìflcmenL, planning for
instruction, etc. ) is discussccl.

Presbie and llror^'n's (I971) bcrol<, Physic¿r l llduc¿rtion: Tl're Behav-

ior }{odif icatÍon ÂPproach, aJ so cìcal s with Lhc ap¡r1i cation of behav-

ioral techniques to the teachir-rg of prrysica r. e crucation. Echoing SÍe-

dentopts (I916) assunption, tlrcy .rrgue that tcaciring skitls are f earnecl

behaviors, as opposecì to tradÍti.on:1.1. conccptions of teaching as an

"art'" Thus Lhey are subject to scientific analysis, on the basÍs of
r'¡hiclr a teclt'ol clgv carr lrr: cr.vt, l.¡lr,cl t . ¡rrodrrc:i-: r,r'¡r ír

Íc¡rl [clucat i_on

helping teachers

lcri.l 1,_v b¡-rscld

'll, (r)ll{.1 fOt(', cllt-

r\cr:orcling to

Io promote

t-Caclr,ing ancl crr;t.l uiìt. i()lì 1trr,,r:r,rirrr-t,:.; lll;¡l :l]:,, "l,rrtr.L iI

jective, and most j_mporL:rntly, cf [ec: Li\r(ì" (p. j4).

Presbie and Br:o,,.¡il , tltc goaJ of ltir_vsicr¿-:.i_ cclr-rc¡t_ir¡n is
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.l-:i-fe.long pllys:ir:a1 fitr-rcss lìrìcl sorrrrrl llr:¡rltlr ¡rrlrcrlir:r'r;. 'l'lrçir 6oolc,

therefore, deals with behavioral proceclures for: (1) teaching physi-

ca1 and athletic skills;; and (2) n¿r-intaining t-liese skí11s on a long-

term basis. Ir-r ¿rclclitì-ot-t, tlrcy int'l.uclc a clui¡rtr)r orì sclf-¡noclific¿tÍor.l

procedures for developing ancl nl¿rint¿rÍ.ning phys jc¡ll. f j tness.

A f if th booli, Â BehavÍor¿rl Á.n¿rlysis of Sport , !r¿ls r^rri.t ten by

Dickinson (r917). using sliinner's (1948, 1953, rg] ]') analyses of va.r-

ious aspects of society (e,g., of government a.cr 1arv, religion, educa-

tion, etc. ) as a model, this author atternj)tecl to extend such an analy-

sís to the arc¿t of sl)orl-s. 'l'llr: ìrrlol< scc-.lis to icìcnt il-y "L¡e cnviron-

mental contingcr.rcics t-tÍ re inl'ol:ccmcnL ancl ¡rrrn í.slrmcnt r,,irich leacl to

participaIion j¡l sl)orts, tlrc i'f l-t'r't of' Llrt.sr, t onL i¡gL)l1c jcs on the ac-

qu:isÍ-tion of sl<i lls ¿trrtl tllrr sot'í¿ll lrt'llrrvior-s r.ritll rvllic:lr sports ¿rrc

associated" (p. x).

Rushall (1979), in his book Psyclring in Sport: The psychological

Preparation for Serious CompctÍticln ín Sport, proposed that coaches

develop and train tlrcir athlctcs L<-¡ cm.i L bo tlr Llre covert, as r^.¡el1 as

the overt behavi ors exliibited l)y c.l i te athlctcs. Arguing that "p"y-
chological training" sl-toulcl be cciually as i.mportant:rs physical train-

ing in the deve.Lopment ancl maintcllAncre of sl<i Ilc¡cl behaviors, his book

describes a moclel f'tlr training ¿rLllIr:Lc¡s in psycìroLtlgical coping for

both precompetitive and competitjvo situatíotìs.

rn addition, ¿r varj ety of bool<s on sports psychoi,ogy brief 1y

menticln, or iravc eiltirc sec,L.ions clt:r¡otecl Lo,

ioral techniclues Lo atitlet ic pcrrf orulitrìcc, lÌ-l

llrc app i ic¿ltion of behav-

thour¡¡lr their orientations
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are not primari-Ly l¡eLrar¡ioral (c . g" , ,\rclerni¿,rn , L9l4; ìJut t , L97 6; car_

rorl' 1980; Klavora & Danicl-, lgTg: rir.¿rvor¿l r\, hríppcrr, r gB0; Knapp " rg63;
Laruther, 19l2; rufassengale, 1g75; Nidcffer, 1g76, 1gB1; ogi.vie & Tutko,

1966; Sage, 197I:- Su.Lnn, l9ìEO; ,lr-rLlii_r & Iìl.cïurr:cìs, L9-lJ; Tr,rtko & Tosi,

1976) ' Numerous articles rvhicìr relate behavic¡ral tcchniques to coach-

irtg strategies lravc irrs. iLppcar:r-cr i' ¿r v¿lríi:ry .r -J our:.'aJ-s

(e.g. , Athletic Journal-; llehavior }lodif ical-ion.; ]ie_l]g,/joL ;

gr""di"" J""r".l ; Coaching Rer¡iew; Inter_

, J ourn.I o_l_4lf¿]_i_gg_ tfghavior

Analysis; Recreation; J.our_

naÌ of Sport-s Medícine and physÍcal IìÍtness ;.Journal of Sports psychol-

ogy; l'ledicj_ne and Scicrrce irl Spg!_L:; -@aror; Research

9giJ!g4X; -s-çip]:f:lic (io¡ri:lr; swir¡uir1g,_'l'c¡clruirlrrc). ol'Lcn rhcsc ¿rrriclers

describe behavioral proi:erdur:es for helping spcci,fic problems re1¿rted

to athletic coaching (c.g., Lhe use of reinforcerment to increase ,,mo-

tivationrr of atìr1etes, as Ín Tr-rtko , Lg76) . llornrever, as stated previous-

1y, very feru' provicle supporI ing claLir for Lllci r reccln,'e'clations " The

rìext secticn wÍ 11 revÍerv the ava.i.lable liter¿Ìture on the applícation of
behavÍoral techniques to tlte r--oaclr in¡¡ of conipctitive sì)orts. This re-
vj cw rvifl incluclc lrotìl r, ltosc rr-i onrinr'¡lcl¡rtíons r+lliclt lìitvc noL vet bcen

enpirically tes Lecl , ¿rs rvel-L ¿ls ¿ì c Lrra_1. ¡esaarcþ reporls .

]4!SIg!gre _¡SIfSrv on ll eh¿¡v io r a 1 r\p J¡ I i car i on s t o Coachin g

The knowledge b.ise that con[ribuies to effective coaching has be_

come extremely broad and complex. Iìor

to perform a rvide variety of functicns

exampie, coaches are expected

that i-nvoh¡e litlle or no
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contact I,/íth atÌìlctes, suclt ¿1rì rroor(l.lnaLi.ug acIi.vii-icls witll offici¿r.l,s

and vo]unteers, funcl r.rising, org,iìrìi.zing ro¿rcl Lrt-1rs, and so on.

organizational psycho-logy :lnd pub1ic l:e1ations expertise can contri-
bute to these aspects of co¿rc).ring" Ln aclcl.i r- ion, tlrc l-,,ipmechanics of

body niovement are impc.rrtiint for the Íclentj f j cation of specif ic slcills
to be taught. l(nor,.¡ lcdgcr <t f (,x(,rc: í-ct, ¡rlrys i o lol¡y ¿lucl lrut.ril_ iona1. ¡lro_

grammíng are rel.evant Lo Lhe dc:vc lçpmcnt clf indí viclual-i zecl f j.tness

training programs for athletes. Iìinally, coaches must teach new skills
as well as motivate and/or maintain athletic beliavior in practíce and

competitive situations. Educational ancl psychological procedures in
general, and behavioral psychology in particular, are especially rel_e-

vant to these l-atter t\^/o are¿]s. Ilorvcver, tlte appl.icatiop of beh¿rvior-

a1 proceclurcs rrlqui-rcs Lllat Llrr¡ r'orrcll cnri L l)¿ìr.ticular cclaclli¡g behav-

iors" Some sLrategies for str-rr.lying.sPecific behaviors of coaches have

also been developed. The following section rvÍl1 reviel behavioral ap-

p1ícations in tire f ollorving are¿ìs: (1) the cievelopment of athletic

skifls; (2) the niaintenance and/or motivation of athletic behavior;

and (3) the modification of rhe behavÍor of the coach.

Development of Athletic Skill s

specif ic behavior¿i1, irrocc:clrrrcs ¿rrc ¿rv¿rj. j.:rl¡ l.e Ior cf fectively

developing olts,:rvaltLe ¿rtlr,i.rrli.c :;itil.l.s. llcll¿tr.,ioral

a-lso bee. applied to m'cri-fy the cogniLive or covert

athletes. lleha'ioral scie'itists have al.so begun t c

gies for effectir¡eJ_y dealing wiih

generally fa1l uncier tlle rubric of

the wide vilrì-ety

Icclrnique:s llavc

behaviors of

develop strate-

of behaviors that

precompetition and competition
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prepar¿'¡.tioD. 'l'lrcsc tlrre e subsr-:i: Li.ons r,r.[ _l. L now llc l:.vicr^¡ecl .

pr:ocedures for Iraining ovc¡rL _ÞS]¡ff:ut. Operanr shaping tecll_
nÍques can be applied either to the clevelopment of new spor.s skíl1s,
or to the topographical modirication of existing shill_s (Dickinson,
1977 ; Rusirall & Sieclentop, Ig12). ,Iire slr.¡r.Í ng procerclure involves :

(1) identÍfication and operatio.al clefinition oI the target response
(e'g" a correct golf swing) ; (2) icientifí.cation of a starting response
currentry ín the l>ellaviora' rcPcrt oi re of thc atll.l ctc r,¿ìlich 

'pproxi.-
mates the target resPonse ' or soiri. conrponcnt o f it; (3) j.cle'tif ícation
of a hierarchy of l:espclnses, rimgi.g f rorn tll. iri.t i¿r.1. to the target re-
sPonse" each of wh'icll m<¡rc r-:l.osr¡lv rc¡st:nil.rlc:s r, lrc t¿rrgct relsponsc;
(4) a criteri<¡n for clccicli'g r+llcrì ¡ì parLic.l.r: iIc:i, j.n tìrc ¡ier:rrc'y
has been lear'ccl; artcì (5) rr ¡rror'.rlrrrr-, l,r cl is¡r.usÍng rci.f.rccrnc't
contÍngent on perf ormi.r-rg tlrc rcclrr i.rccr rcsporlsc (see r,r.rtÍn & pear,
197B; Rushal._l c\ S rlcclcnLop, l9l2). Asscs..;mc'L i s an .i ntegral part of
this procedure sincc it is uLlccss¿ìry to: (l) t.clenti.1.y, the curreut
1eve1 of ski1ls cxhji¡itccl by thc ¡rIlt lcre; ¿ncl (2) continuousJ_y monítor
progress througr'rout the duraIj.o' of Ihe i)rog].-¿ì'ì,:rs lris/rrer perform_
ance Íncreasingl.y approximates i:iìe f ina.l ltch¿rví or.

Rushall (1970) used a srraping procedure to nocri_fy the butterfly
stroke of an advanccd srv.i-mmc¡r. 5ìucccrss,i.vc a¡l¡ir,xjnr¡lti'ns to t¿ìrget
behaviors rvere j-deutificci, irncl crorrLlct pcrfornr¿l.c:c rr¡as maintainecl by
contingent feedback (Í ' e. , a 11ght ur¿rs turnecl of i r.¡hen the stroke r¿as

being performed correctly at the specif 
'ed 

1cve1,) . ¡\f though no clata
are presentecl , 1>erf ormance ímpro,,rcnìcìn ts \,ret:c j:eportecl . Other than this
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case report' no exailìPl.cs of tl)c sysrcìn¿ìtic ¿ìl)l)lic:¿rtjou of shaping

strateg-les to tllc clcvclol)tÌrcìnt. ancl/or rnocli f ic¡lI iou ol sporLs slci]ls
could be f ound in tfie liter:ature. Although co¿lches r:ndoubtedly utilÍze
procedures rvhich loosel.y resenbf e tire shaping proc€ìss, no literature
could be found indicatíng tiraL they do so in a manner r^¡liich is precise

enough to meet the actual requireilìents of the <lcfinition. It Ís prob-

able that for many coaches, the use of more exacting shaping procedures

r'vould result in higher acqrris;ition rates, al.thougl-r tltis remairrs an

empírical qucs t í orr .

ChaÍning is ¡r secc¡ncl stratt'gy for clevcloping slti.Lj-e¿ behavior

which invofves: (1) a t¿rsk analysis of the target r:esponse in which

tliis behavior i¡; sub<ì.ir¡iclecl into smr,l..l er cronìponent rcsponses; (Z) the

traíning of each comPoncnt in tlre cli¿r-i,n to sone learning crÍ.terion;

and (3) the finhÍng together of sep¿ìrate coml)oilcnts r¡f Lhe ch¿rin.

Three major procedurcs for l ir.rl<Íng t. licsc ooinpc)n(,.nIs togcrthe]l are:

(1) total taslt presentation, in rvlricll all stcìps ¿ìre trained on each

trial until al L reacll critcricln ; ().) llorrv¿li:cl c:hai ning, in which tire

f irst step is lrained to cri.ter.Í on , then thc seconcl i s aclcled to it and

trained to criterion, ¿rncl so on until the eut j re se(luence is learned;

and (3) backwarcl chilining, ln rvhici'r tire 1¿rst step is trai¡red io cri-
teríon, and so on until all sLcps lrave bccn acìclcri (in a ì:everse orcler)

and are at criterion. \/¡.rí¿rt iorrs orr Lltcrscl ¡;rocc,:c1urr:s lrave al-so l¡een

descríbed (e.S., see Na1'1ot, NoCer l). The clraining format which ís
most effective i'or clevc,loping aLlllcrLir: bclravior rnay vary depencling on

f actors such as: tl're t1'¡re of sli i l ì l--c.i.ng trainccl; tire cLlrrent level
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of perf ormance cxhib j.tecl b), Lhc ¿rtltlctc; ainii lris/lici: incliviclual rate
of lear'i'g' lìusllal.l a'd stlecÌc'Lrr¡r (1972) s.Ílflcrjr.cr ¡rat ¡igrrry seg-
mented nìotor behavior.s slroul.d bc rrrrr¡¡ìrl, j¡ clísorctcì ur.riL.s ancl then
linked together (i' eítlrer ¿r fo^v¿lrcl or bacrrv.,ard fashion). otrrer mo-
tor behavíors are be t ter ¡rc r:f ormccl ¿rs rvrlolc uni. ts (e . g. , a somersault) .

very 1ittle research h¿rs been conducted rvhich compares different
types of chaini'g formats for trai'ing athretic behaviors. o,Brien and
Sirnek (Note 2 ) comparetcl a ',behaviora1,, (bar:ltward chair_rÍng) procedure
to a traditional ( f orrvard crrai'ing) proce<1ure f or teacrri'g golf shots
to novice golfcr:s' 'llllc tr¿cli-lirl'¿rl groul) i--.c.iv.cl Lr'iuÍng cmplclyi'¡¡
modeJ'ing' verbal' il-lst.rttctiotlr;, vi.';Lrrl rricls, ¿l'cl I'cr-:clll¿rch rcgrlr<.lirrg cor-
rect grip' stancc aucl s'i'g' si'c. tllis rv¡rs ,.(.:onìl) lishccl by actuall;v
playing througll a golf courscì, Lhe f'ir.st tirslt rt.,rluircci 6y t'c stuclc't
on each hole was to hit an approxinrately 250-yard clrÍve. Each consec_
utive swing had progressÍve1y shorter amounts of dÍstance to cover,
eventually terminating in putting rcsponses. llhe baci*vard chaining
group also receivecl mocÌe f.i,'g ..cr vcrìr¿r1 i.'structio', but the goJ f
swings v/ere tauElht in a reversc scqueiìce and combinecl v¡ith a rmastery-
based lear'ing approaclr. " That i.s, Lraining began 

'uitrr 1û_ ancr 16_inch
putts, and Ëhe crista'ce r:equired f or each sivin¡¡ rvas progressively Ín_
creased af ter the criterío. speci f iccr for a step r^:as rcachecr.

Dependent measures taken ät post-test included: (1) tÌre average
score per group on .rB rroles ; (?-) t.llc: nr:ml;cr o f srrots h...r_c¡cr when given
three .sl'rots per hole at I1+ clif f erci.lt disLancc,rs; ancl (3) proximity to
the "sv¡eet spot" (i'c' 

' idc¿rr sPor) or thc crrrrrrrc.rci, r^.,rren give' tirree
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shots with each of six clubs"

Results over tu'o separate str-rcl ies suggestcd that b¿rckward chain_
ing was superior to the tradition¿rr procecìure, although these differ_
ences rvere not signÍf icant iir tllc I i rst cxllcìrr..nlcnt. Ilorvcver, the
strength of these conc-lusiors is I imited f c¡r Llrc fo1Ìorving reasons:
(1) no reriability me¿lsures werci cro.ducteci on ¿ì'y of trrc depencrent
varíables; (2) the possibility of experimenter bias cannot be ruled
out, since the same rr-nstructor traÍned both groups and took all de_
pendent measures; an<' (3) vcry smal1- sampl.c sizes (s;ix subjects per
group) were utilized i¡r both stucl i es.

For 1¡otlt slra¡ri'g a'<l cli¡ritÍr¡i ¡rrriei-:cl ir¡:1,:-;" t.r;r{:h a¡rpro-ximat:l'¡r or
step sho'ld be Irainccl r-rti..l- iz.i'g bcll¿rvj ora.r. ¡lrompti'¡¡ Jrroceclures
suclt ;.rs s;¡tec.if .ic vcrbal .ir^rslr_-rrr:L jons :rr-rcl ¡tir1,¡;i11¿1.1 ¡¡r.riclance (e.g., see
Martin & pear, rgTB). The usc¡ r¡r sucir prompts sirould bc gr;lduarly
faded out as perfornrance prof ici.e'cy i'crease.s. No research ínvesti_
gating the relative effectiverless of various ¡rr.nptì-.g procedures usecr
ro teach sports skirrs cc¡u-1cr br: f orL'a i' thc .r iterature.

Feedback has been definecl ¿ls "inform¿rtion gcnet:atecl alrout a re_
sponse that is usecl to modify trre 

'cxL response,, (siedentop, rg76,
p' 9) ' rts appropriate use Ís a cruciaf elenent r,¡rren teaching any be_
lravior (e.g. , see Dickinson , I()77; Sage, I971i p¿rese, Note 3) Rush-
all and siedentop - (r972) ernphasÍ zed the distincticn iretrveen ,,intrin-
sic" and "artifíci.af" ("extri'isic") fcecrback. rrit::i'sic feedback Ís
inlterent Ln tht¡ t¿rsl< iIst-:1f ;'rcl i¡rr.:LLrclcr.s visrr;rl , LacLi]e or auclitory
feedback' as tve1l ¿ls tllc norm¿¡,1. c--i:g.'i c scnsìiìL j.o.s r.¡hj.crr accompany a
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respollse. Artif icial fcedbaclt rcf ers lo rìupp I crncnt¿rl. a j-cis (generally

provided by the co:iclr) tll¿rt ¿lre noL rrsu¡r.L1y ir,,'ir i l ¿ll¡l c in t¡e respo¡se

itself such as verbal feeclbacl<, rcir-ìforccment, plrysical prornpts, and

any additional Prosthctic aicls (c,.g. , ltl iriclc.:rs wìrj cll ¿lrc¡ ru,orn by bas-

ketball pl-ayers to Irain tirern to clril¡irle rvi Ihout .l,ooking ¿lt tì-re b¿111)

As menLÍoned previously, Iìushal1. (1970) usecl .r vÍsu¿rl feedback tech-

nique for modifying the butter:f1)'stroke of a h1glily skilled swimmer

by standing at one end of the pool with a liglrt beam torch d.irected

at the swimmerts eyes. The 1ight was tumecl off rvhen the stroke \^/as

being periormed correctly. rts presence, however, in¿icated an error.
If the error I\¡¿ìrì t'ìot cttrì:ccLt'tl w i t lr ilr LIri:r'r: cìol'tsoûÌuL i vc s;trokcs, the

swimner stopped for f urLhcr irrst l-rrr:Lion 'l'lr i s proccclurc resulted Ín

the rapid acqtris;ition of corrccL 1tr.-i:f orn.Ìancc.

Many other studies have clemorrs trate<l that , f or a variety of mo-

tc¡r tasks n extri.nsic f eedbacl< f aci,1 i latcs performance acquisition
(e.g. , see BaLrig, 1954; Janes , rgrr.; !r'rina , f g69; paese, Note 3) .

The degree of irrcc.isÍon or sprìci f í cj ty of f ecclbar:k. may ¿1.so enlrance

learnÍng (e.g., scc l''ucyo, Srnrclci.'¡1;rs & 13rrsrrc.:l L, r975; srrapi.ro, r()77).

AltLrough imrnecìiíìcy o I fecclb¿rcl.r j:¡ rr{ [cn ;rssunlccL to bc imporl-¿ìnt, $o1re

researc'.h Suggests that clel.¡rl,cd fcc{l¡¿rck maV l¡r.r ec¡r-ra1.11, effectivc, as

long as Lhe next resPonsrì ir¿rs not r¡cclurrecl in Ilre ir-¡lcrim (e. g. , see

Bilodeau & BÍ1odeau, .1958; IfagiJ..l , .l97l, .l9fì0; S.ge" IgTI).

Coaches have l¡een critici zecl f or re,Lying prc<ìomi nantly orr nega-

tive types of verbal feccll..ack to conLrol, ¿rthl ctic L¡ehavic¡r (Dickin-

son, 1977; lllutl<o, 1!1 76; rtì.so sr.r. Sltirìn(.,r0 ìt)(rÍì, f-rll.¿r cl is<.:uss.ion of
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tl.re emphasis otr ¿rvcrsit'e couL::oÌ in mosL ei.rvirt¡nmc¡nLs). In adcì.itÍon,

Rushal j- and Siedentop (I972) ¡.ìc:scr: llrcrcl llr'lr"' rnirr'ìy stric.lc¡nts ín pi-rysical

education classes receive vcr\/ lirtle verl¡aÌ feccll:acli of any type,

due to typíca1ly large ¿rthl,eLe-cr¡¿rr:h ratic.rs.

More recLÌ11 t rcscarclr rrf l r¡rLs; It¿rvc: irL Lcrnr¡rLccl Lo dj rectly assess

the f eeclback provicled tly coaches i n actua.l. sports environments . Smoll

et a1. (1978) used rhe (CBAS, de_

veloped by Smi-th, Smoll & ilunt , IgTl) to investigate t¡e interactÍonal
patterns between 51 m¿rle co¿r.ches and. 542 p]ayers in three Little
League Baseball programs. They found that positive coaching behaviors
(e.g., reinforcement, gerneral technica1 Ínstruction and general en-

corrragcrne't),rr:rtrr'lLr¡cl f-rlr irP¡rr-.x íl'¿l Lt: )y 6-/,/, oI ¿rII ol¡scrvr:d llcrh¿rviors

while tl're proltorIion ol- punil_ir,rc lrolt¡tvÍors rv¿rs rrr:ry iow by comparison

(i.e., less rhan 102).

Rushall (1981) cotrductccl obr;crv¿Lit.rns ol ct.rrrc:ìrin¡¡ belraviors i¡ a

variety of sports and phy'sicaì ccirrc¿rL¡'on cnvr'rc¡p¡ci'rLs using the Co¿rc:¡

0bservati-on Schedu,l.e (COS, dcvc.lopcrcl l>rr

that certain sports (e..g., srvÍn¡.¡iing anci

Iì.uslr¿r11. , l9-/ lI¡). He f ouncl

pLrysi caJ educaIi.on) rvere cha::-

acterized by a Irigll l)ì:()l)ortiou o1- nt'¡3¡[ivc, l-t,t'cllrlcrl<, rvhcre;]s for otrr-

ers (e'g. , basltctball ancl vol. 1e1,lla.l. I ) , pos i tí vc control- r.¡as dominant.

However, the tot¿r.1. amounI of fc-c¡clb¿rclt (citlrcrr nLrgative or positive)
given by the coach.in arl. of trrcse ¿rctivities rv¿rs r.oru.

l-urther rersearcll is neeclccl Lo clirectll.asscss coaching behaviors

across many different types of spor:ting situations. :\ number of au_

tliors have recomnlcnded thaü tllc r:¡rl-io of ¡ros i l ivc to ¡egative verbal
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feedback shoulcj be ¿rt .l.e ast four to onc (r\j¿lrL Íir r, r,c¿u:, r.97s; pr:esbie

& IJrorv', r977: IìtisrralJ-, Jgg0; sícdi,rt,.P, J\)7(t; vaLc: rioLer, 1981). rn
addition' some research in other arc¡ìs sLrpports tllis conLcntion (Mad-

sen & Madsen " 1974; Stuart, 1971) . O.ce it llas l¡ec,' debennined that
feedback deficiencies exist Ior ¿r co¿rcrl in ir gívcn sr)rrrt, .spcci.fic

rernedial' c<'rircltirlg sLr;tLcgics crrì lrc irrr¡l.l crnr:nt-r.:d. ii sLucly w¡ic¡ exen-
plifies this approacri was concrucrecr by Buzas and Ay1lon (19Br). They

assessed the number of negatÍve and positÍve statements made by a

tennis coach wi-rile training rhree students on the forehand, backhand
and serve bel-raviors. During basef ine, trre ratio of negalive to posi_
tive statements r./as greater than four to one. A program was then im_
p1c'tmented in wlliclr tìlc ('o;ìclì \r'¿ls ins;lrrr<:t-ccl Lrl ¡¡ivi,¡rr:a.i ¡;c f''r corrccÌt
or ttnear-correr:ttt¡lcrfclrtl¿ltlcrr, 

irrtcl r:cf-r¡r.in f-ronl cr()nìrncnIir.rg on incor-
rect performance. This m¿rn

tive comments to 7Z front a

quency of posÍ.t i.ve conrments

fornlance improrrc:mcn Ls wc]:o

correct execution of the tlircc sl< i I ls

over I¡ase-line tneasrrrcs,

Other strategj-es for maxlmizing the

back have been suggestercì (..g. , sec Van

example, a checklist of componcnts for
veloped, and the co¿¡ch coulcl use this
for athletic performance on a rcgula.rr

.i.pulaIion reclucccl Lllr: ¡rcrcentage of nega_

l;asel ine'. c>f 25'2, ¡ncl incrcasecl the f re_

Lrl) Lo eiglrt [ Íurr,:; t. lrirt of ltase,line. pe._

¿tlso cr.rl¡i iri tc'r,l l¡v ¡l [1. Lltl:r,ct str_rclenLs, rvitll

incrc¿¿s.ir-lg frorn ti\7o to four times

fre<1 uency of indl'-viclual feerd_

IlouLcn, 1980¿l , J980c). For

specific skÍ11 could be de_

tcr ¿lss;c'ss and pr:orrj,de feeclback

basis.

The goal of any training prograin is for [he t¿ìrget response lo be
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eventually collLro-L-Lecl so1.e Ly by irri r j nsic i-r¡ccl5¡r'.ii. Ilucli research has

been conducted in a variety of arc¿l:; Lril iclcrrLi lv rncthocls l-or transfer-
ring control of the tilrget beir¿lv.ioi: from er>rtrír.rsic sonrce_s of rein-
forcement (e.g., soc.r',a1 approrrar, ccribres, t,rtcns, el-c.), to existing
reinf orcers alr:eady avai-l-ab-Ic .i n Lllc n¿t.rrr¿rl cr.rr¡í ronmcnL (c. g. , see

stokes & ilaer " 1()77) . 0onscr¡ rrcrrf Iy, ¿rrì cì- l.c:cL ivc t.cclrnology of ge'cr-
alizarion ís developing (e.g., see r'Iartin & pear, rgTB; stokes & Baer,

L977)' Research is now needed to extend these findíngs to the fielcl
of sports' rn acldition' some research exists on the use of behavioral
contracting to deverop physical activity programs.(Kau & FÍ.scher,
l'974: Keefe & Blumenthal, 1980). Resufrs suggest thar this procedure

is useful for maint¿rining bclritvior clu¡:jn¡.i trrc ir-riti.¿rl stages of i.r pro-
grilnì, IlowcVcrt:, r¿.i tll Linri.r, otllcl- tj()ur(.ctj of rcinforct,nrcnt lteccllllc utorc

salie't until trre contracting is',.Longer rlcccssary. rn spite of the
success of generafization for thc t'yl)es of J'ccclbacl< or: reinforcement
strategies mentionecì above, meIhocls f or tr:¿rnsfe-rr:ing contro] f rom oth-
er- types of artificial feeclLr¿:rclt, stich ¿ìs prostllr:tl.,c clevices, to in_
trinsic or natLlrally occurring f crcll¡¿rcli vrrr-i alr l.t:s, have met with -Lin-
ited success (Rushall & Sietclerrtop, Lg7'2). liu::t-hr:r rescarch .l_s neecle<l

Lo: (1) assess tire uscf r-rlness o I i,i'rcsi: ryi)(:rs o'I- i_cecìb:rcrr; and (z)
develop appropriate generaliz¡[ i.on lrror:ecl¡:rcrs f ol thern, if t¡eir Llse-

f ulness is demons t r¿rtecl .

A f er¿ s tud ies

package approach to

I(omaki and Barne tt

Ir¿rvc invcstigat. rtd the i: j. f ects of ¿r itehavioral

imltroving perfornance i.n

(L977) devel.oped a progranl

a variety of sports.

t,o teach offensirre
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baclifield sitills to fivc tncrnbcrs orì a l.)op hr¡rrncr iocrL.ì¡all Leam consist-

ing of nine- or Lcn-;,tÌitr oIcl rn¡rlcs. 'l'lrrt¡,r i;-,,r¡rrcr-rt l,r, ;L.rn plays r^rerr:

identif ied and tas;lc-anal.yza¿, ¡l lrto f ivc sìctp¡lr¿rtc ltlr;tscs. Nert, the

resPonses to bc pel f ormed dr-rrirrg criclr plrirsc \rerc oper:ationally def ilecl

and check-Lists h/LÌì:Lt clLr\¡Lr lopr'cl t,o itìr:rrt. i f y r'r'n-l:('(ìL rrr- irrct¡rrccrt pcìr-

fclrm¡tlcc for t'rlt'ìt lrlt¿t:;t'of'r'rr,'lr ¡rl;ry. À nruIIi¡llr, lr;¡srrIi¡c rlcs.i.gu

across plays \^/as used to evaruate this sLïatcgy. Baseline data r,rere

taken on performance under the coaching proceclures i",hích had previous-

1y been utilized. These consÍsted mainly of rrerbal clescripIions of

ti-re plays by the coach (of ten r^¡j- [h reference to diagrams) , as well as

verbal feedback (usua11y for errors) d.uríng practice sessions. rnter_

vetrtion consistc'cl of ¿rlr i¡rit i¿¡l c'x¡rlanation ol' lllcr r:ltr:ckli.st for: the

play r^rllicll wos (ìl.lrrc)rì[ìy ircÍrrg tr-rrÍnr:c1 , us rvcil iìrj iì r¡rtio¡a.].e Lor sach

of the f ive phases. Other conponents incluclecl: mocleling of c.orrect

perf ormance by tlte coach; beLraviclr relterarsaì., irs sr-16 j ecLs wallcecl

through the p.Lays fÍrst alone ¿rnd l¿rLcr with the other players; Ím-

niediate feeclb¿rc:li rc¡¡arcling boLlr c:orrcc:L ¿rucl illt:orrc<.:L pr.rrform¿ìnce, ¿ls

r^¡ell as social approval f olloruin g each play during ¡rractice sessions ;

and delayed reinforcemcnt arrcl fc:ccl[r¿rclt c]uriug g¿ìnc situalions (ruhÍc]r

\^/ere given at the nel{t practice session).

Results sho,,ved Lhat pcrf ornrancc .incrcasecl ¿ln averag e of Z0Z fol-

lorving the introductlort of the intervcntion proceclure for: each of the

three plays, tirerebl' ciemonstrat j.r.rg tllc ef f ecLivcncss of Lhis coachÍng

strategy. Because this was a package of beh¿rvioral procedures,

it i¿as not possible to identify thc relative c f fecti¡,¡eness of its
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individual- compoucuLs (,.,. tl . , c;<¡r1.rrn;i'i ior.r r.ri cllc,e Ì< I ists, l,eedback, i'-
creased social apprtlval, crtrr. ) . 'l'lrir f i¡llo!.,i rìtr, pi:si L jvc: feaLures of
this approacl.r r,¡crre iclent- j.f i ecl: ( l ) Lhe tctclln i ques cl j cl not require
extensive time or cquj-pment anc.l coulcl thus be reacl.Í.ly utilized by the

typical co¿lcll; (2) Lllc c:o¿tclr i:('l)oì:t('(l Llr¿¡L Llrr' lrclr¿rvi6r¿rl s;'cci flicali,.
involvcd Ín Elrc t¿rsl< ¿trt¡rìysís r,n,rllrlc:cl him to llcLtel cxp.l..rin t¡e ¡rj_ays

to the players; (3) the checklists allorued each player to imrnediately

evaluate his or^¡n perfonnance af ter a play or ganre; (4) the crrecltlists
facilitated the delivery of botli positive ancl corrective cìonsequences

by makíng correct and incorrect components more immecliately obvious;

and (5) this pr:ocedure prorrided ¿rl.ternative me¿lsures of ¡lerformance,
other than ll-re rela[ively insensit ive measurc of wirrning or losing a

coutpc ti tion.

Allison and Ayl1on (1980) clevcloired a beh¿rvioral coaching strat-
egy which focused on error correcrtion to enh¿-rnce skill acquisition,
and assessecl thc effectj-veness of Llris proccclurc ¿Lcross three sports
(footbal1' gymnastics and tc.nis), varic.rus age groups (from 11 to 35

years) , and both se:<es ' This coaching methocl r,,as evaluated in elther
a mr"rltiple l¡aselinc (itcr:cls;s si.rb-j ccIs or l.¡c¡ll¡rvi.rrrs) clr-rsi¡¡¡ or a rever-
sal deslgn, depencì,ing on tire 1;ar:ticu.L¿rr spcrrt-. ,I'ire ge¡cral_ procedure

used f or all thr:ee sports c¿rn be summ¡lrizecl ¿rs f o-l--Lorvs. Target beiiav-

iors rvere selected anc] operationally clef inecl . Thesc consisted of :

(1) blocking in footba-1,1 ; (z) b.rcl*vard rva.l.kovers, f ront hand springs
¿:.nd reverse kips in gvmnastics ; ancl ( 3) tìre f orchancl , bacl<ha'd ar.rcl

servi-ng behaviors in tetnni.s. Base-.l,iiìe u)easur€s \{êll€ taken on the



$t^¡ln(lítrd lncLlrorl ol- t.or¡r.lrirt¡.i rrt í I izr-,<l

ioraf coaching proceclut:c cons; í sûccl of

tematic use of verbal instructi.ons anrl

negative reinforcenìerìt proc:cclurcs; (3)

out ; and ruas inp,Lcnrcn tccl ¡s [o I Lor,,s .

instructions fron the coach rcglrrcling

sired, as ivcJ. 1 as t,lìe consrl(l Ltcnccs i-or

rr¡r rrrrtil ll¡;¡t tillc. 'lllr: llciuiv_

tllc'sc o()r'tìponc,rìLq. (i) the sys-

fecclì¡acl<; (2) ìroLh

pos i t i vrr 1l rÍì (.t. j ce;

lri rsL Iy, tllc ¿rL ll l.otc

the spcr:ific târget

positÍve and

and (4) Lime

re ccr i ved

behavior cle-

col:rc(ì[ ¿lt'ici incc¡rrcct peirform-

ance ' Secondly , att evalu¿rl:'-on r,.,¿rs ni¿,Lcle by tlrrr coaclr ¿ìs t-o t,¡[re the:: or

not the behavior \ùas executed col:rccìt.Iy. rf correct perf ormance oc-
curred, social approval- was given . I{owever, i f trie ber-iavi or rvas

judged to be i'correct, it r,ras stopped as c,l.osely as possible to the
poínt where the error occurrecj. Tìhat is , thc coach yellect ,,f reeze,,

and the player \'Jas r: xilccteci trl llo lcÌ r",llatcvc'r p<.lsi tion lrc,r/s¡e mig¡t

be i-n at tliat point. t/hile thc pl.ryer rema.ined "f rozen,, the coach

would proceed Io: (a) givcr cxPlir:il verba.l. fcecll¡¿rck regar<ìi¡g the er-
ror' and (1¡) mc¡del the correct posít_ion hjnrsclf/hersclf . Irinally, the

player rvoul-d be required [o imit¿rr-e the corrcct PosiLion. This pro-
cedure was repeated for a bl<¡ck of lO trials.

Results slrowecì tlte behavior¿rl. cc.raclring pr:occclurc to be imrnedj_ate-

1y effective in increasing tlre corr:ect execution of skills up to l0
times that of b¿rse,l ine perf ol:m¡ìucrl in al.l thr.c,c sllorts. As in tlie

Kornaki and Barnett (7977) sLudl, thc relative effectiveness of the

separate package conponents oiììl not bc eval,u¿ltercl . ;\ltl-ror-rgh this pro-
cedure r'¡as both e f f ectÍve ancl easy i or tllc r:.cl¡rcll to apply, ciissatis-
f¿rction rdas exl)ressccl by a fev.¡ of tllc, atillctcs \\rì)o statecl tliat they
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fou'd the "freeze" ¡losiLio¡r somcr,¡ll¿rL ¿rversi.ve. À linritatio' of this
study l'¡¿rs that t¡llscrvaL ions, cirrri rr¡i botìr starlrì.:¡rc] ancl bchavi.clral_
coaching phases, !/ere made only r^¡hcn the coacrr \.ras atLencring to the
athletes ' si'ce rnost sulrjecLs slrorvc'd ¿l sub¡;L¿l'tial increase in errors
tvhen betravior'r'L coachi'g b/¿ts rLÌp iirc:crci by sIrr ilt]¿ird c.¿rr:rli.g, iL is reason.rr¡1e
to assunle th¿rt cr:rors a Lsct i.nr:l:r-:¿isctl <lul:.itrg lr ìJ. cxpcr:jritctnL¿r.l_ ¡rhases rvhe n
the coach was attendíng to otl-rer players. This f a.ilrre to record re1_
evant data r^¡eakens the stucìyts conclr¡sions ¿rbout thcr s*¡:eriority of
beLravioral coaching.

These t\'/o s t-ucl'i cls orr bclrav i r-¡ i:ir I cclaclr i.ng paclta¡ics i .cl j-cate that
such procedures: of fer consÍclcr.rb.l c' ¡rromi.se for f urtiler app,lications to
the area of sports . Irorvever, mol:e reseai:c'l i.s ¡recess¿ìry to assess
their long-tenu cffects, extc'd tlrc'¡>pric¿rLirn of Lrlcse procecrures to
otlier sports , t's treanr. j.net' 1>'cr<age componclnts , a'd so on . Additional
researcrr in this are¿r r^¡Í.r,-r- bcl prc.sLrlLcd l¿rtcr: i, trlí.s p¿:rpcl:.

Procedurcs for t r¿r!ll-!tÊ-19flr: !-¡,g- rrslllrlgr" . 
^lrtrough 

coactres
have traditiona-1-ry reliecr on trre us;e of ,,cxtcrnar narnipulation,,to
establish control of tlte overL (or motor) behavt-,ctr of athletes, there
is a devel0píng interest i'thc Ir.i''ng of covert (or cognitive) re_
sponses as well (J30tteri11, 1gg0; I-ane, ì gtì0; porvers , rgTg; Rushal1,
r979; Tutko & TosÍ , rg76). sincc tLie covert behavioi:s r^¡hicrr are re_
hearsed slioulcl be rvc¡1.l cst¡'rbl.isir.d i,¡r alr ¿lIlllr:Lc:,s ovcrt behav'ora]_
rcpertoire' this; ¡lroceclt-rr:c is mr,r-t'c, l.fccLj.vc tviLrr rrigrr.J-y trainecr than
witlr beginning ath_leLes (Iìushal l, LgTg). CogniLive rraining may be
valuable becausc: (1) i L Prcparcs trlc athrctc r.o¡: act.ivity i' trvo



(cogtrit,.ivc: ;rnrl uot.ori c) ; ¡tnci (,2) i t

¡ì[t('ttt íot't;ll r.r'rrll r-i¡l ()t) l;t:rli._11, li,Viì¡[

(Rusl.rall , IgTg) .

A procedure ca1led "visuo-moL'r rrerr¿rr¡ior r.eirearsar-,' (wrBR) has
been advocated rry sports irsycrrol.ogis ts i'c.r ucri ng r,a'c (1980) , suinn
(r977 

' 1980) ar-rcr Kolonay (Note 4). l'rris is basically trre same proce-
dure as that describecl by Rushall (1979), e;<cept that the athlete first
receives training in progressive relaxation until he/she learns to re_
1ax cornpl'ete1y rvithin seconcls ' 'llhi s is LlrorrglrL tc-r cn¡.rnce t¡e vivíd-
ness of the Ímagery exPeriencecl by the atlrl.cte. Irollclr,ving relaxation,
imagery Ís used to practice specific sj<ills.

Kolonay (Not.c 4) invesLigaLccl Lllc c¡[fcctjvencss of vlr1Blì for Ín_
creasing the foul-sllootirtg Perr:r'rrLa¡-;t.rs o'l- nurlt: ct)-llcgc lrirsltetSa]I
players ' A component analysí.s of \¡IlBIì tr:zrir-rir.rg ivas conductecl in v¡hích
it was comparecl to Lllrcc otller ¡rt'or:cclrrres: ( I ) ¡clcl î tional Iralning in
relaxatÍon techniques on-r-y ; (z) ¿rcrcr i t io'al L rai'ing in imagery tech_
níques only; and (3) nornlal training procccìtrres rvLriclr cli.cÌ not Ínclucle
vMBR or any component thereof. Iìesu.lts sho'ed tliat only ttre vMBR group
improved sÍgnificantly after training. Kolonay conciudecl that both
relaxation and imagery cxercises v/ere necessary components of Lhe u.rBR

procedure.

Desiderato and .lir-rer (rg7g) descr:ibecr ¿1 case report in wrrich ¿r

cognitive behavior r'oclif ic¿rL-lorr ¡rr'ceclurc': r"¡¿s; uLi l-Ízecl Lo -im¡rrove thcr

performance of a 35-year ord fer¡¿r1e.l-nìateLrr tennis; prayer. The proce_
dure includecl botri \¡ItbR ¿rs r¡e.rr ¿rs seff-i'strucL.ional traini.g

response moclali L i.r:s

tllc m¿linfe¡-ìitnc.r. ol.
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f ¿rci.l i tates

v¡r¡:i¡lblcs
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(e'g'' see }feicìlenbaum ,! Turli, 197(t). 'J'lrc por:ccnt¿ìge of competitive
cleuce games rdon incrLìas;ec'l from rrn inílj¿rl ìr¡rr;c:linc of 2I"/, to 452 rn¡he'

self -monitoring of verba-l,izaLions rvas adclecl . Iìof 1or,¡ing additional
training ruith VMBR as rvell, Llte p1a1,c,¡ r,ras rvi¡r,i ng 602 of all competi_

tive gamcs.

A number of other articles cite case-history evidence for the ef-
fectiveness of \,TÍBR. For example, suÍnn (19g0) describecl a skÍer who

rvas exhibiting inconsistent perfornance whit.e preparing for the otym_

pic competicion. This athlete was instructed to task anaryze the ski
course into a chain of skills an<l acti,vities. Next he rvas aslced to use

VÌ'IBIì to ski ¿rn easy Part cf thc coLrrsLì. After accomp.l_ishing tt_ris Lre

practiced progrc:ssivc¡Lv not:i'díli-Ít:rrll I)lr:[.s, rrnIi1 i,vc¡lfua]1y ¡c rvas

mentally rellears ing a succLrssl.LrJ :;l< i rlliì ovcr t lli. c:nt- i rc course. l_n

the actual Olyntpfç conlPet-i.t.ioLr ir,:,r performeci c:.rcr.r.rptí.on:r11y i,,el1, moving

hj-s team f rom tr¡elf tlt to cÍ91rth ¡t l;rcet.

Kirschenbaum ancl Bare (r9g0) dcsr:ribed ¿l tcchnique, ,,brain por{er

golf," rvhÍch is purportcd to facij-itare gorf perforinallce. components

of this proccdure incluclc: musclc¡ rcl-axation; rcviciving a behavioral.

checklist prior Lo each slrot; mcnta L reirc:¿u s¡r r. i¡ [ e¿rch shot; serf_
monÍtoring of positive belraviors Llrroughout ¿ì g¿,irìÌe; ancl positive in-
struction¿r1 sel f staIcncnts (as liclvclcirIccl by Ì'lc ichenbaun, Ig77) .

only anecdotal evidence r,,a.s of f¡:recr i-n support of this procedure.

Althougti trrese cogni tíve procecrures appear ro rrave pote'tiar val_
ue' more researcll Ís ¡reeded to ev¿'t.luate their effectiveness. If they
are included as a componc.nt i'trai'i,'g programs to develop arhletic
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skills, it becomes the coach's responsibility botrr to teach athfetes
hor+ to use cognitive ter:h¡i ques, :rs rrcì_1 as to moniùor their perfor_
mance of, ttrese skil]'s' Ilushall (rg7g) outlinecl proced.ures which should
Ï¡e follov¡ed for the successftr,l e>lecut-Lcln of nrc¡nta.l. ¡:ehe¿rrsa1. These

include: (1) pr:actice <ill mc.t¿rl rtrlrer¿lrs¿rl. in Llre 1>cr-formancc envii:r¡.-
meirt in order to iclen[.i-fy relevant re¿rtures, importarìt cues ancl possible
distractors; (2) performance of the e'tÍre ski1t, as opposed to onry
one componerrt of it; (3) rehearsal- of only successfur performances;
(4) imagination of the behavior ar a rate rvhích approxÍmates rhat of
the actual performance; and (5) imagination of proprr'-oceptive- and

kine-sthetic cues which accompany trie actual perf.rrnance. Rusrrarl

suggested that a coach can monitor an athleters mental rehearsal skills
using the fol-l-orvÍng two metho'ds: ( I ) tìrc .rt¡ lcLc c¿rn recite w¡¿rt is
being rehearsed in the prese'ce r¡f [.ire coacrr; anct/or (2) the athlete
can tape record his/her prÍvate recitation during mental rehearsal ancl

give this Ëo the coach for evaluation. once the value of mental rehear-
sal has been demonstrated empirically, research efforts may profitably
be directed at appropri,ate strategies for teaching athletes to employ

cognitive techniques.

_Ifgrnr@. Since success

actual competitions is the ultinrat.e trairring

ful perfornance during

¡¡ozr1. 1- or mos t athle tes

and coaches, it is loglcal that t,raining prograins be structured. to in_
clude plans for coping with all iclr:ntifieci var:iables r.rhich may affect
pe::formance in the competitive situation. A number of behavioral con-
sideratÍons in this area ¿ire described next.
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Generalization f rom thc trai nrlr_rg to the rìompc L i t- i vc¡ envj-ronment

wi-11 be facilitateci to the extcnt tlì¿ìt l¡oth si tuations are simÍ1ar on
a number of relevant variairles (Di cr<i'.son, 1()77; Rusharl 

" rgTg). pos_
sible competition stressors (sucrr as trre presence of opponents or cris_
tractions from spectaÛors) shoulcl be siniu1atccl in pr:actice situations
(lìuslral1' 1979) ' Âs mct.tt-Íot.cl ¡rr.ví.r.r.s1y, L'vc, c.grritivc sr<irls
(e ' g' ' mental rchearsal) shoLrlLI bc practicccl in ¿Ir environnent which
approximates Lhe actual com¡tet i I Í ve cnvJ,ronncnt,

As competition approaches, athletes experience an increase in
boLh physiol0gi.al and cognitive actÍvity. T,'e rel.atÍ.onship between
this arousal ancl perfornance iras n<¡t been c.1.earl1, iclr:ntifiecl as yet
(Carron, 1980; Iìuslri,rì Ì. , 7g7L); Sin¡;t:r, I980) . Onc thcory, knorun as
the "itrvertccl-lJ ity¡r.LlltrsÍs", irrtl ír'¡rLr,s Lll¿rr;ììl oi)tínr¿rl ¿lrousa-l l_evel
exists for each specific laslt. lllius eit.irer ilr.r cxcessive, or ar"r inacre-
quate ' amount c¡f arous;¿l 1 wil,L rrc: .ctrinenL¿,rr Io perf ormance. Hovrever,
other variables incl.ilir-rg type of Larsk, complex'ty of task, degree of
experience of the athlete, a'cr i.¡rcii.vidua,r suscelrtÍb.i1rty to arousar
make this relationsrrip less c.1e ¡r:cut (e.g. , see Carron , rgTr). rfore-
overr for some types of tasrts (c,. g. , tho.se i.volvi.g novement time) ,
incrcases ir-l ¿lr.c¡us¡ll ,r¡t¡tctrr t_O l,r, i,rrs; it ivt: ìi, r.()rr(,.t:tIct<l r.,iLlt perfor_
mance improveme'ts ' A-Lthor-rgir l-urtlr.r: rcsearc:lr is ne edecl to assess the
effects of these variables on tire arousa.l-performance relationship,
certain implícatiotls rcp-¿ìrcl i,.5; coLch:i.'g sir:rt.eg j-e s can be drawn. That
is, the coacir sli.u-1cl Lrai' ¿ltrrlctes to: (1) iclenrify trreir optimal
arousal level f or a given spoi:t; and (2) conLrol theil arousal .level
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lìLr:;lr¡r I i (19 i9 ) rlt'vt.ii)l)(Ìcì ¿.ìn i¡l.or.rs¿1.1._

1evel s c¿rle con t ain i

has suggested tllat,

back, the coacll and

control his/her orvn leve l. o f arc¡us; ¿l l.

tc¡ lrain [he a[]r1ete to

ì-, the ne<:cssaïy proce-

specified. More researcl.t

also be carefully

",\ ina-j oÌ: l)ulrl)osc

ng 23 itcnls r.¡ll i crir ¿rlr. dr,ri.r i.pt i vcr .f ¿rrousa.l.. ile

usíng this or sintil ar: measuring clcvices for feed_

athleLe câû \r¡olrli Logc ther

llor^¡evc¡

dures for achieving such controf ¿rre not r,rc l L

is clearly needed in tlii s arcra.

Performancc clc¡fic.its nì¡'ty ¿ìlso oc:rrrrr r^rllc-n ¿rn aLlr'lctc cxperj,cnce.s

excessive anxiety or inappropr-iate thought p¿rt-terns. Rusrral L (Lg7g)

suggesEed th¿tt training iu musc lc rc.l.¿rxûtion rv j .l. l a-Llc¡r,v athletes to

control theír 1cve.1 of ¿r.nri.crty i'c:.mpetÍtivc situ¿rtlons.

The entire day of the ¿ct.rra.l coml:etit i c-rn should be caref ulIy
planned (Rusira11 , 1979). ,\11 ¡rcrL ir¡i.t jcs ¡rrior tr¡ the competition (as

ivell as potenti;rL llroilìt'nls,rrlcl tlrt'ir s;oluLícrrr:;) slrorrlcl 6c specifie<l

and rehearsed ' lì'ushall clescribccl ¿t rv¿rl<c-up pi:oceclurc f or the ¿rth-1ete

to utilize on tlre cliry of cornpcLit. ic'ln, rvliich involves tirc recilation
of varlous posí¡ive scl.f-statenìenIs. Again, tliis r:outine must be i)rac-
ticed in advance and should be part of the training pr:ogram. r'rom then

until the time of the actuar competi tion , trre atr-rf ete is advised. to

carefully adhere to those activiLÍes specified in hís/her p1an. At

tiris point the coacllts role -ls to cnsLrrc Llllrt the atillete f ollorvs

his/l-rer plan, ancl that:,rr-iy problens:lre bcing copecl with in the pre-
determíned manner.

Behavior rluring the actual r:ompt.:tit j on sltoul<l

p1-anned prior: Lo ihcr cr¡it'1, Iìr¡r;ll¿l Ì l (l\)7g) ,.;l-rrL.ci,
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behind planning a contpetit,i.. sLrirt-cgy is L.o i¡.¡y¡,J.cl'..;ufficient i'for_
nl;¡[i'll atlcil nl.¡rl;ll rlt'[ Ívi{ ír':; l. t.¡¡1;1¡¡¡¡1' trr,' r írt, .l rlrt, (,()nrr)(]rití.'
totally ' This ¿liurs tcl maintai-r-¡ l .'rsli-rel er,¿ì'L conc:cntratíon througrrout
the rvliole acLivity" (p' B7). Ä pra'ning str:¿r[egy for trrc actual com-
petitive event -includes: (l ) scrgrnenLing the perfornrance (if extended)
irrto discrete units, eacrr v¡i trì its orv' goaJ. ; (2) rnentally rehearsing
each segment (as discussed previously); (3) identifying specifÍc
thoughts (both instructional ancr rnotivational) to consume the entire
dur¿rtion of tlrc¡ conìl)ctiLion; ..cl (1¡) iclcnLifyirrg l)ot,crìtÌal problens
and mentally reriearsÍng solut.io¡rs f<lr e¿rch of these. Trris strategy
must be thoroughly reilearsecl ¡;rior to competi t-io'. l.ushall advised
that 202 of traÍr.iing t'Í.mc rrc sl)(,'L l.car:ri'g Lirc copi'g

No rcsct¿trr. lr r,,t.ts I-oulttl Lo 1,y¡¡lrr;rlc I llc ui i I ít-y ol_

s t rategy .

c j Llrer prccont-
petition or compet í ti'n str;rtegies sucli as trìosc clescríbed by Rush_
all (r979). (Jonpo.ent a':r.Lyscrs, r",rricrr aItenpt to sort oLrt the re]_a_
t.ive cf fecLivenr:st; clf tllc v¿rr jclrrs ¡_ll:occclrrrcs o ¿rrc nct,clecì.

Dfaintenanc.e ¿rnd/or }lotiv.rLi<tn of Atìrlcric Slii ll
once ar athletic skirl is be.i'g perfornrecr cor.rectry, Lhe goal of

the coach shif ts f rom sl<if 1 clevelopment io nr¿1.Í ntai.ring the skill in
its correct form and ¿rt- a given ratcì. No stuclics dealing specifically
with tor¡ograpl-rical mai-ntenanccl ruere r..un<1 i' tlle currc'L revieru of tire
literature.

ttlulotÍv¿iLit,¡.rr.i." 
¡rr:.rrJ cnrs ()(.r.ru- r",rl.ll ;rrl ¿ìLrr rr,It, J-¡ri .j.s t,. parLici_

pate in a parti

coach. A bcli¿rv

ci,rlar sporL ¿ìt

i.oi:¿r.l ¿rlt¡rlysj .;

.r r_ICaiLìCnC\/ L)t:

oI LlrÍ:,; pr:olrIcnr

rALc acceptable to the

r.'r¡uld J il<e.ly attrj_buIe
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its cause to "ìn insuf f i ciclrL :lrìr()Lr) l- of rc i n f orc'cmcnL f or p.rrticipation
andfot the fact tliaL parlic-:i¡rrrtir¡n ln¿rv r(rs.lt jn prrnir;lring consequenc-

es (Dickinson, rg77 ; Mcclemen ts r! Ilot ter:i_r 1 , j gg0; rì.usha1J_ & sieden_

ttrp, 1972). I¡or cxamplc, l{us;ìrit ll ( i9)78b) po.intccl ouL that, for enclur-

ance sports ' the rcinfc¡rcement-Lo-rcsl)onse raL j o i.s vcry 1or,,. This is
true rvith many sPorts r,rli Lcli recluir:c extens j.vc training for relatively
fero payof f s.

some corm¡on puníshiirg consequences citecl by Dickin son (r977) Ín_
clude: (1) physicerl stress invoh,ecl in the activity, ivhl_ch rnay be

sufficiently avcrsivc to clr:r.-r('ir.s('()r: l)rlivclrL l-rrrt, lrcr rcsp'ncl Í'g;
(2) stimuli associateci w-i-th pun i shnrc. t f or orìc sporL m.y acquire con-

ditioned punishing properties suclr tlr¿,rt tlrcir 
'jrescìnce 

results in the
suppression of responding irr ot.lrc'r: s¡rorL-s al¡ r,",cI ì; (3) participatiou
may be consequatecl rvÍth ¡rerson¿rl scrc.i:rJ. pun,ishers (e.g., the athleters
spouse does not approve of rr.i s/rlr:r p;rrti ci pat i.on) ; (.4) fairure to rn¡in

ma1' become aversÍve alrcl preverìL l^urf-her ltirrti.c j.¡>ation; (5) ver:bal 1>r_rn_

islters rnay llc llrovi<lccl 1-or .infcri()r I)crf ornr.'¡nt:c:, rrrrìuì Lirrg in tlre strp-
pression of future r:espo'cri'g; ancl (6) ¡rirrti cipatio' Ín a particul_ar
sporl may be subject to punisirnent from society i. gc'erar (e.g., there
may be social sanctions against \r¡olnêr1 rvlio play hoc.hey or men who train
for ba1let). A coaching strategv for maintain'ng motivation amo'g

athletes ís outlíned below.

Ëlsggl"_r .. ,I.rrese guiderines rrave

been extrapolate<l f rotn a numìlcr of sources inr:1uclr'-ng Dickínson (1977),
Martin and Pear (1978), Rus'al1 (l9s0), ancl Rush¿rll and si.edentop
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(I972). The first- step is to iclent lil, s1¡._,. j,f i,r: rask-relevant behav_

iors tirat siroulcl bc motivatecl , ¿,rncl tlre frcclucrncv or rate at ivhich they

should occur' These rnav incluclc non;,rt-hletic, br:L clesirab-le, behaviors
(e'g' , attenclance at practice ¿rncl attencling tcl verl¡¿rl instructíons) ,

as r,ve11 as l¡ehaviors more clirect-11, rclatecl Lo tllc spouL itself
(..g., srvÍmming a given number of laps).

The second step r:equires j-clentif i cat. j on of pote¡ti.a1 reinforcers
available in the sportÍng envÍronment tll¿rt can be appliecl by the coach

to motivate athÌetic beh¿rvior. Suggcs;tjons anci guidelines for t¡e
identif ication of relarcls ancl f ee<lbaclt s trate¡¡ies are available in the

literature (e.g., see ÌIall ñ iral.r, l9B0; lìusrrrrri., l97gb; vtur uoureìr,

1980a, 1980b; Youngì'lloclcl ,! suirrn, l9ti0). sonrc r)x¡Ìnrl)lr:s of ¡roIe*tia11y
reinf orcing evcllts inc-l ucle: I)rai s;tr ancl/or 1'cccllr¿rcrl< f rom the coach or

Peers; charted pcr:f.clrmancc; pLLìrl ic:lf clis¡rJ:r¡r¡,{ r:csuJ-ts; ¿rttcncl¿rnce at
social functions; attainment of incrivicrual ancl/or Lean goa1s; bacrges,

Irophies, medal-s' etc.; travelling to comi)etil-ions Ín ot¡er localions;
and ttre j'ntrodtrctitlt¡ c¡f novclJ.[.y anci vlrrÍr-rIy iriLo tllc irrar:tice routines.

The thircl sttl 1l cl 1- LItc ¡rro¡rosc'cl co¿rr:ll Íir¡¡ stratc!Ìy f.or: mai¡taini¡g
inotivation reqr_rires that tlie co¿tcll cìelibcratclv ltlan ancl , rvÌrere ap_

propriate, corntunicate Lo the athletcs the contirrgencies necessary Lo

attain these reruards . positive f cedbacli shc¡.l.d be given more f re_

quently than negatir,¡e feedbaclt (lìr-rslr¿rll & sieclentop, L972; siedentop,
1976). As mentÍonecr previously, a minimum four-to-one r¿ltío of posi_

tive-to-negatívt: feeclback has bcen recommenclccl (Ifi.irtÍn & pear , J-978;

Prcslr'lc & jJroru'n, 1977; lìLrslra.l 1, l9¡ìi); SÍLrrlÛnto¡r, lL)7(t; \¡¡ilc¡riole, 19g1,)
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some empirical eviclence supporti ng this recornmendatic-ir-l e>lisis, al-
tlrotrgl-r not in tlle area of spclrLs (ì\faclsen & |l¿rclse¡r , 197 rt ; stuar:t , r()7r)

Goaf-setting can arso rrrny ¿rn imPort:rnL rorc in tiris trrir:d step
of the developmelrt of rnr¡t. jv¡tion (ìrlc:0i cìirìcllts .\ BoL.reri J 1, 1980; iì'sh-
irlln r979)' iL lt¿ts hcctl Iottrrcl L. i'c:rc¿.ìsr.: r",,.r'li.rrLp.t ¿ìs mLrch as 502
over trrat acrrie'ed rvhen no goars are set (Dimi trova , rg70). The f o1_ .

lotuing factors shoulcl be considercd when setting inclivi.duar or team
goals: (1) trai'ing and compe[i-tiorì goals shou]-ci have a relatively
high probabíriry of success (Rushal1, rgTg); (z) althougrr they must be
achÍevable' the goals should be difficult enough that their attainment
is positively r:cÍ'forcing t-o tllc ¿rL-hleLc (r,1ccj i:rncnts r\ ßotterif 1, 1980)
(3) publí-c disc-r-osurc of go:r1s is rccommcr.rclccr, as it often resurts Ín
superior performance (llush:r.1 L.lg7g); aLrd (4) rhc Ír.lenLification of
multiple goals f or any onc Pcrf orilìilr.ìco 1s; t.:xt.rcme j.y lrenef j.cial, since
it decreases the pr:obab'¡ri j ty r.rr- "t_.f ¿rr f-a j lrrrr,,, (c.g., ar_r r:trlrc.te níjy
l-ose the race but inprovc ou Ir.is/lrr.r. or,,u Ircrst I irrri.r).

A fourth steP for clevcl-o¡rÍnq mrrt ír¡¿rlion Í:; Lc,r gr:rclr.r.u-l1y i.crcase
tllc ¿lnount Of r,,orii t'lut_¡trrl rrtr¡ rrÍ r-r,tl LO ¡rl.lr i.L,v(: lì s;Ptt r.:i f i r: rciDfot,ccr
(Rushal1 

' rg7c, 1980) . 
^l 

tlt.r-rgÌr skill accluisitio. occ.urs more rapidry
under a scheclule of co'Linuous rc i'force'rerìL, once the sicilf ha.s been
learned to some críterir:n the reinfol:cenient sclrecrule can graclual-ly be
made more intcnnittenL. Tri i,s r^.rír.1 rcsu.r.t i* ir persistenI rate of re_
spondÍng (Ilartin c\ pear , Ig7 B; Ru.sir:,il_-l & SÍeclcnLop , Igl2) .

Rushall anci siedentop ( 1g72) al-so suggesrecl that athletic skills
can be maintai'cd by mnl<i'g tìrc l)r:..ìricrtation of clÍscriminativc sti¡nuli
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rçhich control tlle behav.ior morr. intcrmj-ttent. 1,'c.¡r exarnple, if the

sight of the coach is ¿r cliscrinlin¿rtivc st j.nrul rrs in tlre presence of
ruhich an athlete perfor:rns (or íncr:c¿ìscs the pcr:fornance rate of) a

specif ic skÍ11 , the co.rcll coulcl oirscrve tlre ¿l tlllete on a random basis

to maintaín Ehe execution of tllÍs skil, 1 at a crcsir¿rrr"r.e r.ìre.

¡'in¿r11y, tltc [ltlll¿tviclr ol Llrt, rrlll LcLc slrorr.].d cvcnLu¿rl1y be <,:'ri-

trolled to a large extent by consequencLrs otller than those provided by

the coach' lìuslra-1. t (1980) suggcstc:cl tll¡t- prrc'r:s c¿ìn l;c tr¿rinecl co pro-
vide f eedback ancì re in f orcemelrt f or eacìr other. :\rso, at6letes can be

trained to evaluate ¿rncl pr.ovlcle rcinforcing consequences for their orvn

behavior. For exampl ç, RusÌrrr.l 1 (1975) clescriìrerd a cievj cc ruhich was

used to maintain both r:¡rte ¿rncl r-clr.ls;istenc,y of ì,rp sr,;imming by competi__

tive swimmersì. 'l'llis dtrVict: w¿rs; ir "Plogrirrn lro¡rrrl" rvlricll specj,fiecl t¡e
number of laps f or each l)articLl Lar s trolte that shoulcl be perf orme¿ by

each swimmer. As the athlete completed each component of these Ín_
structions he/she rvouLcl place a c:llcchmark in Lhe appropriate column,

loolt at the next rec¡uirement, ancr continue Lo ¡rerform trre specified
behavior' Â11 of this coulcl be accomplishecl rvithout verbal instruc-
tions f rom tlre <:oacir. scl f -r.ci:r,lrcling is of Icrì rcinf orci¡g in .itself
(t'g'r see Glynn, 1970) ancl nl¿lv naintai.n tlir: bclr¿lvíor at- an adequate

1eve1 wiLhout addi-l-ional incentivc¡r;. self-inoiriLoring devices similar
to the one described f or s\rinrnring bv lìr,rsha-L1 ( I975) c:oul cl be designed
for other sports as r.,ell,

Behavioral research on tltc ntoiivatiotr of r,rLlllc¡t i c behavior,
A number of research studies; lr¿rve invest igatecl tlic el.fc,ctive.ess of
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different irehavioral proceclr-rres f-o rnoL.ivatcr ¡r v¿lrj-cty of atrrletic r¡e_
haviors. Allen ¿rncl lr^.¡¿lta ( 1gg0) lir;Lì(r ¡ pr.rn¡rr.r< Írroui) cont j.'gency to
increase partic.i¡latio'in physi.caì iítnc:ss cxcrcises 

'y 
retarded adufts

A baseline prrilse est¿ll¡lisrred trrat Ihe average percen[ participation in
gamcs requiril-ìg collìl)¿ìrirlt'Lc ¡rlrysii:, 1 activit-y (L' Lrrc .xcrcisc routi_ncs)
vras very high (97 '52) contp;lrcrd L, Jrar[Ícípati.r-l i¡r c:xc¡rcises (43.r"Á).
Ilowever, r+hen participation in games was made contingent on completíon
of exercises, exercise partícip¿ìtion increased dramatically (84 .3"/") .

ThÍs study provicìes a good example of tr-re use of reaclily available
reinf or:cÍng events to notivate exerci.se behzrvior, by nraking therrr con_
tingent on the desired behavior. A seconcr implication is that it may
be possible to nl¿rltr. stlnlc |tlr-ysi¡,,', 1 cxcrr:.isc-' rotrti'cs ,ìorc inherentJ_y
reinforc.ng, lry iirr:r¡^¡¡1¡¡-¡¡Lírr1-,, Lirt,rrr iriIt-r ¡.¡rrr*r,:; ÍLu¡rLic.rts.

some research has attenptcd Lo ¿Ìsscss Lllc rc-1,¿rt Ívc¡ ef fectiveness
of variot¡s rei'forcers t.rsccl to nl¿riirL¿ri' i¡r inc:rc,:rse athleIic rrehavior"
Rushall ancl Pettingcr ( 1969) co.Lr¿ìsIecr the ci r.ccts of cancry- rnoney,
coacrrrs attention ancl ¿ln acrrii:r¡c,'e't iroai:cl (c.rLr.r, concli Lion) as
consequences for sr,rimmir-rg laps in a set oraer ancl ti¡ne perriocr, for
subj ects in an age-group slj.rnning c.l ub. C¿rncly a¡cl money r^¡cre founcl
to generate more ruork output tl'r¿rn tlie other trvo conditÍorrs, especially
for younger sr¿inuncrs " srvinmers \!'rr() \{ere -13 years olcr and. over reacted
more favorably to the coachrs attcntion than to material rersards.
This study indicates the importance of establishing t'e reinforcemenI
va'lue of a partícular object or event for a specific inclividr-ral .

Token rein f orcemcnt sys tç:nrs havc not bcr:n cxtens ivel.y used in tlie
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area of sports ¿ìnd plt)¡si cal ec,iu(:¿lr, j,on. llùv,rtll,r:Ì:, a f crv stuclies attest
to their potential cíll.ctivcnc¡;s. lror c>lrrr'¡rìc, Jìi:ocll , lSloclt anct l^/i11is
(r972) reportecr perform¿ìnce increascs b¡r tv.¡o 15-ycar_ord male pole
vaulters, røhen they rvere contingcntly ar,¡arclecl poi'ts v¡hich coulcl be
exchanged for e diblcs. ;\1 so, Lokcr.s in trre Iorm of ,,or¡,¡11ri" rings,,
rvhich could l¡e exchangecr f.r ec.l.ir¡res were givcn to seven girls on a
basketbafl team contingent on spccifi.c target berlav'ors cluring ganre

'siIuations (']orrc's, Nttlt' 'j). iìt'rirrit:; sllr¡rvi'<l tlr;rt tllt, .rrmbcr 
'f poti ntl;

scored durÍng toke'g<ìIres rd¿ìs apPro>rirnatery crourrle the number scored
dur:ing games in wlliclr tokens u/erc not arrarded,

McKenzie and Rushall (rg74) founcl that pubric niarking of attend_
ance of sruimming team nem'ers (;r¡;c,rr !) Lrr l6 v..rs) \,r¡.ìs crf Iect'ver in
reclucing abse'teeis*, tardiness a'cr early departures. ïrre use of pro_
gram boards (which ru'ere descril¡ecl previously) rras ar so been demonstrat-
ed to be effective at.increas.i.g trrcr'unrber of r'ps swum during'rac_
tÍce sessio's (ir,c1l r\ p¿rttLlr¡io', rgTB; l,lcKc'zic & n.rs'a11, Lg74) .

Heruard (1978) used small amou'is of nìonetar_\/.incentives, as werl as
public postÍ'g of cach plavcrt5 r)crr:orinânce, iLr a' attempt to increase
thettefficienc\, ¿ì.veragcìt'of cacil ¡rJ.ayer on ¿l ,,5¡rrsIor¡ni'g,,base'a11

team' A1 tiror-rgh resuftsl sugg*rstc¡11 tlrat this tccLrniqui: i.ight be usefu',
duc Lo cìollfoL*tcl irlg vllriltlrlt::;, 'sLÌ-.¡¡¡r c{)r(r.l L*; i..s; (:iìr.rroL lrc clr,r'it i,ronr
this s Ludy.

Berravioral contracting proceclures have bec'demclnstratecr to tle
effectíve at i'cre'lsi'g ancl nair-rL¿rini'g excrcise l¡eh¿rviors. Kar., and
Fischer (1974) clcscribecl a casc rcrporI in which an aciult uTonan
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sLlccessfr-r11y tit¡v'''lo¡lecl;trtcl iti¿ri'L¡¡Í'r'rl rr.j 
'¡¡r1 

írr1-i pr.gr;rm tlrror-rglr tirc:

use of a rveerrly contract in ru,hich prespecÍ f ied r:einf orcers rvere acr_

mj'nistered by lie r: husbanci . Af ter 10 rveel<s tilc contr¿rcrrr:ng Drocedure
was eliminated since, at t_irat po.int, tlte r,¡c¡inair felt tir¿rt her jogging

iL.

Iiccfc ¿rncl ll.l.uurcntha,l_ (1980) in

contro1 and "se1f-reinforcementtt
procedures to increase the exercise beh¿rvior of three niddle-aged men.
These men sefecLecl 10 reinforcers ruhich thcy could ear' over the couïse

'f one year rry rc¿rc:lr i rr¡3 trrc i r: .x.r. is;. fl()a rs. Ä Lrvo_ycai: r-orro\^J_up

::evealed ttrat atl three hacr conLi'trccl to cxercise.rt a liigh levei,
were in excellent physical concri t itln, ancr rvere nc .Longer programmíng
extrinsic reinJ_orccrs f or cxLìrc Ís ing.

Epstein, lüÍng, llhornpson ancl clriffir-r (1gg0) compared the use of
var:ious rypes of contracts, a 1.oI tery proceclure, ,rncl a ,o-ireat.nent
control group to cvaluaIe tlrtr'lr rcl¿rt.ivr: r:fJ'c¡r:Livclless aE Íncreasing
p.rrtÍcipa[.ion jn ltlrysir:¿r] ccluc¿rL Íon clrìl;st.ts lrv l-enl¿tl1 u¡iver:;il;y .str:._

dents. Both the contractí.g Prclcccir-rres ancl i_ire lottery systen pro_
duced signil-i cant increasc:s ir-i irttenclil.ce , rcl.¿rt jvc t-o tl.ie co¡rtr.ol
grouP ' correspor-rc1Íng chilnges í' ¡rlrysi cal f i tìlo.ss vrcre correlated rvith
the amount o-Û exercisc' rcquilccl ¡-rnclcr e¿rch r:orrr-litio', rt i.s inter_
esting to note tllaL co'tracting ,"vas t:qua1ly ef f r,:ctive for irigh, as
well as for 1orv, excrcise rccl uÍrctmctllt.s.

considering the stuäies ruLrích denonstr:iìtcr thaL behavioral con-
tracting has been effecIive in increasíng a'cr mai.t¿ri'ing athretic

belt¿rvior ruou,LcÌ lrr: nr¡,rinL¡tiucd v.,i LlroLrL

Sirni.lar results rvcre olt IaÍnccl l>1,

a study r,¡hich utilÍze d botll stimul rrs
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behaviors, it coulcl probably cnirancrc many coilcir.ing prograi.¡1s. T6at is
the coach could recomniencl Il'r¿,rt i rrcl ir¡Íclu¿'r l, ¿rtlr ] <.'Lcs develop theJ.r own

contracts f or target behar¡iors, r+i tll or v¡itlrout involvement by the

coac[r. contracting may be cspecialJ y applic¿rb1c for f acílitating ad-

herence t'o a trili.ni.rrg Irì:ograin cì rrrin¡¡ i t,s inil i:rl staf{r,rj, u¡Li1 rtther

sources of reiirforcemertt becomc suf f icicnt Lo rn¿l i,r'rtain tlre clesíred

beh¿lvir-¡rs.

Changing the Behavior of the Coach

The preceding literature review cleariy indicates that behavior

modífication procedures have mlrch to offer coaches for developing and

nlaintaining behavior of athletes. L behavioral analysis of coaching

suggests that tlìosc same pro(rcclurcs ¿rrc ¿rl so rol cv¿lnr¡ to moclifyi¡g the

beliavior of coaclrcs s incc, as cmpliasi zed by Di clii.son (Jgi7), trre

coach is also a beiraving organism. rr is approl>riate to ask a number

of questí-ons about the behavior of. tliose coaches who attempt to imple-

ment behavíoral coaching strategies, stich as, slrorrld a coach:

(1) encourage athl-etes to set personal goals'l (z) dispense more re-
wards than repr.inands to ¡rl aVcrs clriring l)rac t í ccs? (3) correcL errors
in a way that is nontlircaten Í.ng ¿ltcl not cnb¿rr-r:il:-;r; ing to ¿rtirl.etes,l

and/or (4) talce lh¿ | ine Lo Prai sc snal.1 inrlrror:erncnts (even thougtr

overall ¡rerfornlluce nì¿ìy s1-i.il ucccl ¿r I,rL of Íürlrrovcnic,lr [)'? A behavÍor-

a1 anaiysis suggests thai co¿rchcs; wi1.1 pcrforrn thi:sr: a¡rcl otlier appro-

priate behavíors if thcy alst¡ rccL:ivc fr¿qurr¡L i)osiL ir"¡c feedbac¡ for
ef fective coaching beh.lviors, iìuc1 corr:er:tivc j ccdb¿lclt frtr ineffective
coachi.ng l¡eliaviors .
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Procedures fclr assessÍr-rg ¿r.cl an¿rr yzíng a variety of coachÍng be_

I'raviors in naturr,tl i r; r i tì sc't t in¡¡s lr¡rvt¡ Ilccn rlr,vc lollccl , sucll as ttre COS

(Rushall , 197rb) and the CBAS (snj th er a.I. , 1g77), r,r1-ric6 rvere dis-
cussed previously. BoIh involve clirect ol¡servation of tire coach, s

behavioro rvhich is classif icd into varíous c¿rtegol:jes (e.g., feedback

alrd reivarding; corrccIi'g.ncr pr.rrÍrrítin¡¡; rr irccti,ng, cxpJ_aining an<i

informing; etc' ) . Such ¡rsst-rssmcÌrìLs corr,l cl ¡rrov.i<.lc val-rr¿16-Le f eecjback to
the coach regarding hís/trer coachi-ng style. rf a co¿lcti v¡ishecl to
change certain coacLring behaviors, periodic assessments Lrsing these or
similar ol¡servational sLrategies r^roulcl inclj-cate tlie ciegr:ee to which
the coach was achieving ìris/he:: goal s.

Behavioraì cireckljsts h¿rvcr a lso irrov.ìn L() be c1.1.ective clevices

for m¿ríntai.nirr¡¡ ¡ì viìl:ic,Ly of-

Intyre, I976), ancl these have

well (Rusha1l & Smirh , 1g7g).

llclurv iors ¿rL dcr; irrrll li, lcvcls (yc-in ,\ l,1c_

responsíbi1ity, comprchensive

critical coacl-iing behavior:s in

coach and/or a t raincd observe r to evalua te tlìe cc¡actr t s perf ormance
j'n each area. The f requency wi[h whicii spec.if j c ¿rssessme'ts would be

conducted would var)/, depending on tllc importance of the behaviors in-
volved " a.s rve.II as the relatir¡c f recluency rvi []r r¿hÍcìr they should be

emitted. Rustr¿rrr a.d Smitir (r 979) cr.scrirrccr ¡l sef f-recording proce_

dure used by tLie coaclt of a sr.,.iut tc¿ln

ing the rate with v¡hicll he clclivcr:c¡cl

of the team. ;\lthough tlti.s c;<ampìe i

bcen reconunendecl for use by coaches as

Iror each of thi: tllrec areas of coaching

chec kl,ls ts could be cleveloped iclenÊifying

each area. These could be used by the

r,¡lrÍcli rvas cffective in increas_

rev,t¿lrcl ¿rircl Ieedir¿tck tc¡ members

ilvc¡1r¡r:Ll it s:'-mple m.lnÍpulation



fective in a r¿Ícle variety of appliecl

dec¿¿de that the behavíoral approach

sports and physical education. This

4L

(relative to the comprohcnsjvr': i:lli:c'l.rlÍsIs r¿]riclr rvorrld l¡e reqr.rir:ed to
cover arl the importirnt .j ob l unr: t. i ons c¡1' ü i'o¿rclr) j r supports f:¡re sug-
gestion that suc.h teclttric¡ues m¿lv 1rc¡ cffcc'.tjve in i¡lcreasing ttre r:ate

of desirabl.e coaching beiraviors. r:'urther research is; necessary to
determíne if the use of lhese techniqr-res alonc i^¡iÌl be st¡f f icient.
Summary

Although behavioral proced.res have been demonstratecr to be ef-

areas, it is on1.y r^rithin the last

has begun to influence tlìe area of

approach emp}rasizes the role of
environmental factors on both athl.eLic and coaching behavior. A1though

the existíng resear:ch sr-rpporIs tlle contcntii-,n t]l¿rt bcll¿rvioral teclr-
tticl utls; ¿rrc ltil¡lrly tr¡rPlic;tlrlr' to ¡ l¡,' t'o;rt,lrirrli ,l (,()rìrl)(,Li t-ivc sl)orLs

(e'g'' see Allison c! Ayllon, 19iì(); i(orn¿rlii ði lìlrrncrtt,, Ig77), tlxtensive
research remaíns to be conclucLc,'cl i,ri all. of the ¿ìreas revier^¡ed abc¡ve.

I'ttrPosc rrf Llris l{e .st,¿irt. lr

StaternenL of thc l?roblem

One area o f amateur sports r",hi clr lras expcriericecl considerable
gror'rth over tlle 1as t fer,r dcc¿rdc¡s is Lirc are¿r of agc-group srvimming

(McPherson, l\larLcnÍr.rl<" 'i'ilranyi, rìusll¡rlI ñ (ìl;rrìr, l9fì0; IJurl<e & straub,
Note 6). Burlce ¿rnd straub (Notc ô) reported tllat thci:e r,,ere nearly
one million boys and girls par:ticiPirting in age-group programs in the
united states ' Thtrs the area oi- agc-groulr sr,,.Í.mnring i s ¿ prime candÍ-
date for the applic¿ltion of bell¿rvj.or¿11 technicl ue s. The purpose of this
research \^/as to investigatc a bcir¿rvj.ora.l- coaching proceclure to reduce



srvimming stroke err.,rs rvith begiurrirrg age-grcup srvi_nnlers,

Ruslrall (.1 970) r(ìportocl a (.rì:ì(\ strrcly in r"¡ll i cìr vi srra l. f eeclback rva.s

used to modify the butterfl.y sl-roke of an advancecl slvinner. However,

1t is 1i1te11' ¡11¿1¡ .l-css ¡lclv¿ruct¡c.l sr",immcrs wou-l-cl r--e qr-Li rc nìore extens j.ve

l)ronpl-ing rcgerclin¡¡ [lrc L¿1rP,cL lri'lr¿rvioÌ:s I)ríor L() J:(,c:living feeclbrrcii

on their perf ormance. A1tìrough Al I isolr aricl ,{y1 .i.e11 (

the effectiveness of a behaviola.L coaching procedure

errors witìr l;c.¡girrniu¡¡ ;tLlrlotrts in Llt

ancl tcnnÍ.s) , Ììo (.()nrl)l t^¿rlr I rr :-; t. uci i r_,s Ir

srvÍmnring.

19U0) demonsrrateci

for decreasing

rcc sl)()t:t,:j (1,ool-l;a.l ,l , gvrnn:rsLics

ìvtt lrr.r'il r^t'Ìr()l-l L,rl 1"rtr tlrtr Sfrr)l. f 6j:

when attemptir-rg to implemcrìt a beh¿rvi c¡r¿r1 erLoi: correction pro-
cedure for swimming strolies irr ¿ì s\ú j mnií-ng cnvi ronmcnt, ¿r number of
factors must be tai<en i.nto c:crnsi.cicr¿rtion. lìir:st1¡2, altlrougli improve-
ment rvas markeci uilder the beh¿rvior¿ I coaching proce<1ures utilized by

Ailison and Ay1lon ( 1980) , many ¿rt. ll l ctr:s exh i bi t,ccì p'clr perf ormance

v¡hcn the stanclar:d coac:lt.i.ng ¡rror:cclurc \v,a.s re Ínr¡r lcmentc,cl . In addition,
since Ehe coacll coulcl onì,y implcnon L tllis pror:cchrrc r^¡j Llr one athlete
at a time, the other ath-letes rver:e probab1y insLructccl tc-r practice on

their or,¡n in the interim. Thus, ,.rthougrr a' athrete ûray have per-
formed rvell in trre presencr: r¡f i'e coac', it Í s rikely t'at he/she ex-
hiblted immediate performance decremcrits.,vherrr the coac,ir moved on to
another athlete (i. e. , rvhen the be ri;rviorar coaciring proceclure \ras no

longer in ef fect) . It is cles i rab.l c th¿rt tirc perfornlancc .inproverne nt
be assessed unrler normal pract

co¿rch is working sl)crLì i. f i cal.l v

:i cc condÍ t í ctns , a s rve lJ_ as ruhen the

r,'i[]r r¡trc¡ athlclc'. If tLre clcsiretd



Lo tllr-' "n¿ttura J

ilol.h clrrring ancl

be implementecl ¿ìíj a corrrponent of tjre

A second factor to considcr is thc co¿lclr-srviumcr ratio. During
any give' practice session a coach could be responsible for as many

as 25 swilnmers, all of r'¡hom may be sruimming simu-l-taneousl_v" with be-
t\üeen 6 ancl r0 srvinrmers per 1a'e , .f Iius a'y procecÌtrre must be such

that Ít dOes not disrrrpt otìlc¡r srvjrnrnt'rs. J-n ¿rclc.i tior-r, jt shou-Ld not
be time-consufiring, r(](lLrirc irclc.i j L ir.rn¿r.1.. ¡tcrs<,tr'cl or crlr.i.i pntcnt, 

'ncl it
shou"l.d be relatively c.sy f or trle, cc¡¡rch to :rPPJ y. sL,rch practi.cal
conc;iderations rvil l .inc:rcasc tlrt: ¡rrobabi.i itr, tlr¿rt- a r:o¿rclr r,¡i1l acIual-
1y implement tllc¡ proceclurc.

Tl-rirdly, tlte Allison a'cl ,{yl lo' c'.o¿rclri.ug pr:oceclurc: ;:ec¡uired t¡aI
subj ects t'i.eezet' rvhen an error r^¡as commit Lecl . obvi-o'siy such a

proc''eclure is unr.rorr<ablc in ¿l sru'ímrnirr¡¡ sitrr:rt. Í.il.
considering tirese f actors, n ìrclravÍoral r)rror correction package

designed to decrcase erl:ors in sru,im¿ni ng strokcs r"¡ns cle vcl-opec1 . Lzritt
('L977) has outli.ned a stra[egy irrr a¡rplic<] resc¿lrch r.¡ilich ínvoives:
(1) identif icaL ion of Lrell¿rvioral ¡'rrocr:clure s rn;lr i c:lr h¡vc e xisting em-

pirical support as to tllei¡: incJ.ir¡iclu¿1 el fc:c:t ivonc¡ss; ancl (2) combina-
tion of ¿ts nìiìny () f Liìr,sr, iìri i s ¡t r;rrt t. Í r:¡ I lrn<Ì ir¡r¡r1,¡1 r t)c(ì(,sjs¿1ry to pì:o_

cluce tllc nost o1'l'ccLír¡tl Irc¡rtrn(']r{ rìlrirIoÍ,]y for t lrr' Jrr-t.rirlcm bc¡¿rviclr:

tzrrgeted. rn accordance r^¡itrr tÌlc-.sc guicielines, thc Present paclcage

tùas comPosed of a number of beha¡.¡iorai compone:.ts i,rhose efficacy has

behavior does nc¡t generalize

regular practÍcc conclit,j c¡ns)

maÍntenance procedures shoulri

behaviora,l. coaching prclccdurc

r-nvÍ rcrnnlcnt " (i

¿11-tcr tr:riningo

4:J

e., to

specific



been denionstratc<ì in oIlrcr arc¿ì.s. ,],llcl rat.

will be described briefly beloru.
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i.c.r¡t¡r.lc llc¡r cacir componenL

:l
lulrrl!-ljgu. irrlrt,¡r Llrr, ¡rr-(,:ìr,rìt irr i.n .,f- írrsr. r.rrr.r. íons (r:.g., s^po_

ken or printed r^.rorc1s) precede a respo.se thaL i-s occ¿lsiona.ly rein_
forced' they become discrimi¡rative s;t-imufi for ttlat behavior (lrlartin
& Pear' 197B)' rnstl:tlctir¡ns ll¿rvcr lrcL.* s1ìor!' [, ìrc nlorc cffective r^.r]ren

ttrey are supplemented r¿i-t1r t.lre opportunity to practÍce the target rre_
havior (e.g. , see Kazcli', 19g0) . ,l.lri.s error cot:rcctio' procedure
ttsed instructions in tlrc form r.rf .x¡rJ,.ic:it st¿ÌL(ììucrlts from rllc coacrr
regardi'g incorrect ¿rncl clcsi.r:i:cl ir.ll¿rvior:s, ¿rrj \!,c i-l as verl:a1 feeclback
on the swintmer's per:f.rm¿r.cc.in Lirt¡ Lr¿r.í.ni,g s[[r.ratior.i. I,]ritten in-
sLructions, Í¡r tlle for'r,-¡f ¡r rrcot:rcrr:L l;cll¿rvi.r r:ll;ìrtr,, i,ere alsc.r

utilized.

Ifodeling' I'{odeiing is a procecltrrc in rvllicll or-re indiviclual (the
rnodel) engages in a specÍf lecl berravior in Lllc preserlce of tlie client,
to íncrease thc probability tlr¡rL lrc/slrc rvill ímLt¿rtc that behavior
(e'g'' see B¿tndtrr:a, l,()77; Ì,fartin lì l,r¡ar, lg7{l; Iìoscnth¿r1 & Banclur:r,
1978) ' The coml¡inatior-r of instruc:Lions ¿ln<1 nocrering is J i.r<ely to
produce better res.lts than thc: usc of mocrer.i'g a.ì one (o.g. , see Ì,rar_
tin & Pear' 197B)' llherefol:c,r' Ll¡c co¿,rch mode.leci botll coi:rect and in-
correct l>eh;rvj'ors ftlr rllt' stvittttttt'r, \.f í Llì íìaa(-)r)ìr)¡r'yi'g instructio'.s.
The sruimmer \!rils trlc-. ¿.¡-srr,ecl to irn'i IaIc 

'oLrr 
b.rl¿lviors.

Self-instruction. OrLc;rry an<ì i)rrì;ci., (Lg7g) cìefinc self_instruc_
tioir as t'verbal' state*ents to clncscr r. wrricrl J)roùìpt, rJÍrect, or
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me.intain beir¿¡vj or" (p. 450) . l,il<c¡ instrl¡cL j ons, Llrcy n¿ry serve as

ciiscr:ími'atír¡e stim'li. r.'hi.cil i'cr:c.rsc tllcl irr.ir¿riri.l i tv of tire occur-

rence of the target beitavior. I;'or cxaniple, l,luichcnbaum arid Gooclman

(1969) founcl tlìaL covcìr't scl.f-instrtictions facilit¿¡tecl the <ieveJ-op-

ment¿ll contr<-.l rrf-a nrr¡Lcrr br,lr¡lvior: (i,c,., 1,-irrgcr Lappj-rrg) fgr first-
gi:ade childreno altlicluglr for vor.lnljL,r cllÍ.l.clrcn (i.e., [<i¡clergarten age)

the self-irrstrucli.on rùas more effc¡ct.i ve íf it r,.r¿1s overt. In thÍs ex-

periment, brief verbal Prompts ruhicir cuetl corrc:ct behavior rvere iden-
tified for eacli srvimmer . øelshe r.vas f l'_rst trained to repeat thenr

overtly, ancl then instructed to rei)cì¿rt them covertly on each stroice

while practicing.

Å".¡¡[g_M,-11l]1ì_1J(_. t¡c,t,ctir¿rck i s

of ar-ry progranmcd reinllorcc¡lcl-lL sy.sLcnl , s.iur_:c rc.i

sented contingent on correct responcl i.ng. ljoci¿rl.

f ul reinf orcer f or mos t chil.clrcn , ancl one tll¿r I is

Ín the slÍmming e.vi-i:o'nrenL. ll'llt,rt: 1-orc, t ll Ís rvrts

ap¡rrovzrÌ is

r:eaclily available

gi rrcn by the coach

response-specific. Fina11y, a pro-

feeclb¿rclt for incorrect performance

packagc. 'l'hat is, feedbaclc was ad-

ihe rìext t:Lì.sponscì (or: s t_ roke) , as

iìn ínìtcrcnt

n.f orccmcnt

componclì t

is pre-

a po\,üer-

follorving correct performanccr ì.n acidit ion, tlre systetmaLic use of

r:cli ng spc<: Í l- ir. i:rrors can f acíÌitateínformative vcrb¿r.l fccclbacl<

response accluisiii.n (e.g. e sere Al 1i,son & Ay110n, tgB0; Dickinson,

1977; Fueyo et al., 1975) - cor-rsequently, this iuas provÍded at the enci

of each lap during training. Iror

ing the maintenance phase iv¿ls also

cedure for administering immediate

r¡as incorporarted Ínto tl.re tr:ain irr¡1

tlie same reason, feedback given dur-

ministered beforc LIlc occurrcrlcr, ol-

rccommended by Sagc ( 1 971).



46

!l-Lt-.i'rt¡l

Subjects

Subjects (Ss) rvc'rc thrcc¡ fc'm¿rlc ancl Lrvo malc si+immers, ranging

from 7 to 12 yeers of age, rvho r.,erc n.ie'¡rbers oj. the |f¿lnitoba l,larlín

swin club. I'fore cict;r11ecl S charat:Lcristi.cs ¡rrc given in Tablc 1.

I^Jith the exccption of Sl, a.l. l. h¿rcl i¡crr.n stn,.i muring, conpcìtit-ively f or at

least one year. At1 five Ss had r.reen identified by their prirnary

coach as exhibíting persistent errors in tw<¡ or nore swimming strokes.

Set tin€l

SwimmÍng practices r¿ere helcl during five morning and five a.fter-
noon sessions each rveek, rvith sessions ranging in length from 1 to zlz
hottrs. Tncljvírl tr¡r.l swinrncrs c:orrl<l ¡r;rr:tici¡rlrtr' Ín ll , (r or l-0 of thcsc

pr¿lcticcs 1lclt. t'vt'cli. 0l- Llrcr r;('v('rì t'o;rclr...s, lrt't.rvct'rr lwc_l ¿tncl four wcrc:

present at any given practicc, clcpencling on tllc ¡¡mbcr of swimmers who

usr-rally attended that partícu1¿rr prilcti..e, wìr ich generally ranged be_

t\^/een 20 ar-rd 40 " Practices wcrc ,l-oc¿rted in thc swimming facilities of
the Physical Education builcling aI rhe university of Lfanitoba. The

srvimming pool ru''s cìi.viclccl by a irrrJ khcad i nto trvo sections : ( l) a

large (15.2 ni X 25 ur) sil¿ll, li)\rr sjc(rt-Íon; ¿rncl (2) ;r siu;rl1.t:r (15.2 m X

11' 6 m) diving poo.l . Typic;rl l.y Lllc ulr¡rc ¿rclv¡rnc:c<.1 srvinmers utilizecl
tLie large pclo1, r'¡ith Lltt: sm¡t l.i.cr onc: bcin¡¡ rt,:ii'rr¡ccl 1or Llrc nc\{est

srviinmers.

Personnel

Behavioral observatioirs \\¡cre t.lhen b_v r.r psycrro,Logy professor, rZ

university studcnts, and trle ar:trror. ¡,r l orrsr'lrvrrrs, .lx(.clpti¡g t¡e
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Tab l.e l.

Subj ect Charat: terj.s Ij,cs

Subj ec t Sex Age
Years of

Competitive Swimming

S1

S2

S3

S4

S5

female

male

female

ma 1e

Iem¿r ].c

l0

7

9

9

l')

.Ls t

2nd

2nd

2ncl

2nd
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professol: and []le ¿ìutll()r, hacl h¿rcl .somo formal. si.ririmir.rg experience.

For exarnple, f ivc lracl slvunì comrli,L j L ivcly in li¡¡r,-¡;rour) cornrre titions,
ttvo had pr:evious coaciring exper:icrlcc, ancl ¿rll. lra<ì achievecl at f east
the intermediate level- of ttie Rccr cross sr,,irnmr.rrg c rasscs. Tiie f 2
students \'/ere enro.l-lecl jrl arl Lurclcrgrlcluate ct-ruì sc in llehavior Modif i-
cation, and hacl clloscn Ihis oPLÍ rrn Lcl l-u.lf i I ] a J)r¿rclì,ctrm recluirement

for that course ' Their training r¿as conclucted Ín tr"-o phases. First-
ly, they attended an orientation scssion clur:ing which data collection
procedures \rere explainccl . In aclcl i t i on , tlrcy rt¡v icr.¡c¿ t¡e coi:rect
form for trrree competitive sr^¡inuni'g sLror<es (rrackstroi(e, breast
siroke and f reelstyt e) , an<l r,¡atchc¡ci ¡i 10-ninutc¡ l i Iin ((ìorrnsiJ,man,

Note 7) in r^rhiclr oi-ympic sr,¡Ímnìers dc'molrstratc'cl c',rcll strohe. seconcl-

ry, c-'rtclt sL*(lLìtt r;¡rt,aL ;tL lr-r;t:,;I l\^.,r) ri(,1.i..;i()rìri ;¡l llrt, lr.cr] abscrviLrg

nonexperimenL¿11 srvimmer:s ancl rccorcling crror:s, rrlong rviIlr the auttror
or anotlrer previotrsly trainecl obscrrver. T¡e¡s. l)r¿ìctice sessions

continued until a minimum interor¡scrver r:e1j.abil¡.-t_v (TOri) 1eve1 of
B0z was obtainecl for at least three consecutivc triai.s on eacrr stroke.
rOR calculatio¡r procedures ¿ìre described rater. since studenLs rvere

trained seqr.rentially in four sclr:rì:ate grouj)s, tltr_¡sc grolrps trainecl
first assisted rvÍ.tll thc trainÍ.ng of latcr grolii)s.

'rhe bellavioral crror col:rcLì t. ir:rr llroccclurt: r"rris .im¡;leme'te<1 pri-
marily by one of the coaches r..rho harl been co¿rching r,,.ith the Ì,larlín
te¿lm for six years" and rvho gencr:ii1. 11, rvorlcccl r.¡itlr fit:st_ and seconcl_

year sr'rimmers' During an .irrit-j.¡rl 'lcctÍ.g i,,itlr LIre aut¡or, the ration-
ale f or the error co'rl:ection r¡¿r:; crxP Lainc<1 ancl the coach agreecl to
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implement it himself. Llor^rever, s.incc ¿rt Limc.s it r^¡¿,Ls necessary for
the coach to be absent or occr-rI i ccl r,¡ i i-h aclv¿rncLrci sr"rimuers , trvr: ss

rvere trained on one strolie by onc of Lhc (i,erm:r.1 c) university stucle'ts
(r"'rho rvas also a p:irt-t ime sr",ínm.ing i.nstrucLrlr) , ancl one s rr,as parlial,-
Iy trained by the (malc) psychoJo¡¡y professor. The w9r¿,,trairìer,,
t"'Í11- theref ore ref er to the incl.í.vj du¿rls lvlro inlllementcd the behavj-or-
a1 package. The spccific trainer(s) for e¿rch s are iclentified in
Table 2. Dif ferent trainers r,uere used primarily in an attempt to re_
duce disruptions to the learníng process, rvhi cl-r mmy irar¡e resulted f rom

lengthy time periods betweer-ì sess io.s, clue Lo the coach, s absences.

i{owever, thÍs procedural. variation ¿rl.so permittecl a systematic repli-
calion of the cìrroì: corrccìt it)ll :';irat r'gy ¡r111,¡1 Ím¡rlr.rnt-¡tccl lly variorrs
i'dividuals who di tf c rcci t¡tt v¡rr j.¿ilr lr:s sr.-rclr ¿ì:i ¿rgLì, scx ;rncl clegree oL

coaching experience. 
^11 

tr¿li.ners pract.i cecl the error correction
procedure prior to the commcìrìccncnt of tllc.i r involr¡einent in the re-
search using nonexperimenLal- srviirulrrrs. PractÍce continuecl until both
the Irainer and the aut]ior !^/crcì satisf iecl rvi th the consistency of ap-
pJ-ication of the procecÌures.

serÍous sr^rimming stroke errors rvere se_lected as the target behav_
íors to be decreased for this cxpcrriment. These rvere identified in
Ëhe following t+ay: (1) a list of possible errors Í/as compired for
each stroke, based on popular srvirnming Ínstructio' books (..g., Brand,
1979; counsilman, rg77) ; (2) trrese lists rnrer:e clistributed to four ÞIar-
1ín coaches, r"ho inclepenclcutJ v r¿rnl<-orclered thc errors accorcling to
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lf¡rl¡ lc 2

Descriptions of Target Berraviors r.enti,f i-ed for eacrr subj

and r.divicru¿rJ-s r^¡hc cond.cted'I'r'ir-ri'g sessions

Subj ect S troke
Error
Number

ecte

Description of Error Trainer

B2S1

B1S1

1\J

A1

B4
c'l

AI

B1S3

( L recs r-yJ c )

D
IJ

(backs troke)

A
(frees tyle)

lÌ
(bretrst sLr:okc

^( frees tyl e )

DD

(backs troke)

A
(freestyl e)

Inappropri¿rte arnr recovery: coach
Loiv clbor^¡ ancl straight arm,
rvith arm s'.uinging rvt'-cle on both
1ef t anci r:ight arm recoveries.

Incorrect pull: university
Strri ight ;rrrn puIJ thr:ougir student
i!/¿ì Lcr exliib i t cd on l¡o th arnns .

S2

J.',_

Shrtrt sLrol<c:
Ârrns dicl no L re¿rch f ull ex tent
before entering, rvater, or push
bar:l< p,'rst ltí1ts in rv¿rLcr,

l'rt1¡ ¡- 1' I i <lt' :

S rl jtl noL sLi-ctLch bocly orrt- corn_
plctely duri-ng glicle.

Cro-ss ovc¡r lr;r¡trl enLry:
l^/hcn h¿rnds crìter t^/¿Ìter, they
cross well over mi.clfine of
S 

I s body,

I.oi^¡ head:
llead extreme.Ly low in \qater,
such that entire face is
completely subnrerged .

.[ncorrect pull:
Strzlight arm pr,rlJ- through
r.r¿lLer exl-ribitecl or-r both arms

coach

unive rs i ty
s tud ent

university
s tudent

S4 Il4 Cross orzer h¿lncl entry; coach
l^/hetr har-rcÌs cnLer: tüaLer, they
c ross r"'r., I I or¡cr niid I ine. of
Sr:; l>o,lv.
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T¿rb1e 2 (cont?cl)

Ei:ror
Subj ect Stroke Numbera Description of Error Trainer

S4 t)D

(backs troke )

C2 Lateral arm recovery; coach *
During arm recovery, both professor
ar:ms si'ríng to side (r:ather
than straigi-rt up ancl barck,
brushing Sls eirr).

S5

S5

A 82 Inappropriate arm recovery:
(freestyle) I-oi^¡ elbow ancl straight arm, \,/itl-)

ai:n swÍnging wide on l¡oth right
ancl left arm recoveries.

B A2 Shoulders tcro fl¡rt.:
(backstr:oke) Srs bocly rem¿l .ineci flat during

e¿rch anu rec,overv (;:atLier than
r-oìIirìÍì 45(r t,c.r si<lc) "

asee 
Âppc,ncl ix A.
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their relative irnportancc in cletr¿rcLi.g frour sruimnÍng speecl;

(3) based on this feecll¡¿rclt fronr t-lrc coac:lles the l-ists were further
refined by deleting those eì:rors o¡l r.,lliclr tlrcrrc r,,as m¿rr¡ed disagree-

ment among the coacìres, as rveJ_Ì ¿r_s those rvhi.clr a1l. coaches agreed to
be relatively unirnPortant. The refinecj error Iists, as they appeareci

on sample daLa slrceLs, ;rre shcrrun i n Âppctlclix Â.

Not all o f these errors r^¡cre exrribi recl by a1J ss . rn a<ì<iition,

the specific errors exhibited differ:ecl from s to s. To identify prob_

lematÍc behaviors of potential ss, eight sruimmers rvere inítiarly ob-

served for instances of all identified errors. Based on both these

observations and consultations ruitlr the coach, onc or two of the most

scriotls Cr]]orS w('r(' irli'nt. Íl-ít,ti l-o¡ 1,-., t.lr S ¡l.r [\,,r) t)r lÌì()Ì-C s¡tfoÌrcs.

S.incc it appcarrld Ili¿¡[ rc.l¿rtivc: ly nrorc ¡rrucL it:c L ime rv¿rs spent on

f reestyle than otr any orlc of tlrcr cltirer tllrcc sLrokes, f reestyle rvas

selected as the first targeL stroite, ancl is hereaftcr referred to as
t'stroke A- " This r,¡as done to f acilitate clat¿r co-l1ectÍon. A clecision

not to collect data on the butterfly strokc r¿as also made, because

the coach thought many of the observed errors r^/ere due to insufficient
muscular strength a'cl/or poor conclitioníng of these young swimmers.

Ever-rtually f ive ss rvere identi f iccl r,¡ho exhibi ted at least one seríous

error on stroke A, as well as on either the backstroke or breast
stroke. This second target strorie is rrereafter referred to as

"Stroke B. t' lfhe specif ic tai:get ì>ehaviors orl errors, identif ied for
each S on both stroltes, ¿lre shorvn 1n Table 2.

l'lost obsorv¡rLÍotls rlrtring basr-. Iinc, lr,rrÍiríng and Iollorv-up wcre
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taken only on thesc sel-ecLed bell¿rviors. IIowc¡ver, intermittent probe

observations on a,i1 iclentífiec1 poLcrlLi¿rl- elrors of target strokcs
(see Appendi x A) t^¡ere also concli-rcted cluring baseline ancl af ter train-
ing, to assess the stabllity of tlre ss'performances of these betrav-

iors as well.

Behaviora_I. 0bservat i

Each S çras observed from either the side or the front, clepending

on which location besI faci].itateci observ¿rtioir of tLre specific targeL

behavior being recorcled (see Append j x A) . I,Jhcn recc:rcli-ng f rom the side,
the observer w¿rlltecl alorrg tlre poo.l cl eclt besiclcl the s for at least parI of
tl-re observational tlistatrce. I'ol fl-ont¿r-l ()b:icrviltior¡s he/she stood o' the

bullcheacl direct,l.y over tlre l¡.r'. i' rqlrich tllo s rv.s srvìmming.

Â ttsLrol<ct' t"¿ls clc:ljrtccl i¡r; lroLIr r:igìrt rrnrl le i-L ar:¡ì recovcries for
f reestyle a.nd backstrol<e, or: ollo comlrletc P,..rì. 1 with both arms for the

breasl stroice. llach trial consistc:cl of -l 0 consecr:tive strokes. Tl,re

ol¡server counted the number of errors on tlle target l¡ehavior that
were made durÍng 10 strokes and ret:orded this number immediarely fol-
lolring each trial (see tlle cl¿rt¿r shccts in Appenclix Ä). If a targeted
error rvas made o' Arlv part o1- Llic st,rohe (".g,, on r_hc .l.cft arm re_

covery but not on []taL of. t'ilt' rigìrt), Lllc, rvllolc .ç[rol<c r,¡¿r$ recorclcc]

as an error. llotvct¡crr att error \,.ras not rccorded if i t was cc¡mmÍtted

for any of the follorving reasons: (r) if the s bumped Ínto another

swímmer; (2) íf trre s toucl-recl or burnpecl into the sicle of the pool;
and (3) if the coach intcracted rvith the s either verbally, gesturarly
and/or physically (e.g., touched the S to signal him/her to stop for



instructions). An

cause the S turrrccl

Reliabilirv

-

5¿t

error \r¡âs couDLccl i f sr^rimming r¿as cìisrupted be_

hi s/her lrcacl arrtl /or: borly Lo look ¿rl the observer-

roR checlts on tile error crata colfectio' r^¡ere conclucted by having
a second i'diviclrial who, i'clepe 

'clc'tly ¿rncl s inrulLaneously with tlie
primary observer, observed ¿rncl rccorcrecl crrors rnaclc by the same s.
The percent roR rvas calculated by dividing the total number of agree_
ments that an error dicr or did not occur, by trre total number of agree_
ments plus disagreements, and multiplyi'g triis result by 100"

Procedural rerÍability rneilsures rverc also taken on thc trainer,s
behavior cluring each training session. ;\s srror^.rn i' Appendix B, a
checklist rvas ccltlsIl:tttltt't] L. ¡rrorn¡lt Lll. rr¿ri¡lr'1.'ivrr.. c,;ìr-ryin¡.i,rrr trrcr
proce<-lures' IIt a<l cliLÍ.'tt, ¿ì'cllrs.rv('ì: w¿ì..ì ¡rrt:r.;r,rrr irt. lrl_l Lr,i.'_i'g
sessions who' 

'si.g Lhc samc crlrcr.-li l is;[, iucìt'¡rcnrlc''tì,y rec.rc]c.¡d wrreth-
er trre trainer actuall-y e'gagecl Í'eacli spccifiecì be'¡rvior. The to-
ta1 number of possibre trainer berravi or.s c.uld v:rry anong sessions ,
depending on factors sucrr as trìe,umber of crrors comrnittecl by a
particular S duríng a training session. A ¡rerce¡t compliance score
was calculated from the observerrs clata by dividing the total n,mber
of correct tra'ner behaviors emitte<1 , by the total numrrer possible
for that session, ancl multiplying this result by 100.
Behavioral Error Correction proceclure

The behavioral error correction
tÍnct phases: (l) a trainÍng

in the small (rraining) pool;

procedure consisted of

in r¿hiclr scssions rvere

a nainfcnance phase,

pltirsc.:,

¿rncl (2)

tr¿o dis-

conductecl

ín r^¡hicl-r
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specific interventions occurrccl unclerr n<¡nn¿,il irr¿ìctice conditions ín
tltcr J.arge (¡lr.rct ice ) ¡rotl l.. ,l.lrcsc,

are descrÍbed in dct¿ii1 ltclor.;.

Training. Tlie tr¿rining phas;c

included the f olf owi ng lteh;rvi or¿r l

¡ririrscrs iìrL' oLrt, l j nccl _in Table 3 o ancl

or more correct behav_

gave social approval for

tlf tllc: Lìt lrol: cìorl:r:lL'tion 1:roceclure

('oml)orlctn L s.

a.,ra"ttrtnrrY d.r.rtnttu,, ut a.,rr"..,, O.,rr,rru,r,r.". CiiccltlisIs
containing diagrams and instructions f<¡r corrcct behaviors on each

stroke \^/ere constructed on 46 crn by 58 cn r\raterproofecl .boards 
and

placed against tlre ivarr near trre small pool ciuring practi_ces. sma]ler
samples of these checklists are slror^¡n iir z\.ppenclix c. Duri'g a s'Ím-
ming practice the traíner rvoulci t¿rke the scl.cctccl s over to the boarcì

whÍch illustr¿lLt'cl Llrc' tltrllL)L $l rolir'. 'l'lrr'rr, r.",iLlr rcrfcrcr.rcL¡ to thc cli¿r-

grams and insIructions, ìre/slrc derscribecl onc

iors which the S was currently cmitûÍ.ng, an<l

these.

2' rntervcntion for incorrect pcrfornancc. The trainer the' icle'-
tified the target behavior to be rvorlied on <ìur:ing that training ses_

sion, and continuecl througlt the f oilorving i:roceclure ivith the S. First-
Ly, the lrainer: proviclerd explici.t instructions ¿ls to how tLie target
beliavior shou-Lcl be pcrl-orntccl . sccorrcll¡,, lrc:/silcr nloclc'li.:cl both thc incorrect
ìlcllal'ic¡r exllill j Ir-:cl l;y Lllr: S, ;.rs r,re l I ¿Ìs Lllc c]t,s Í.rcd lrcll¿rvior. ltc/silr:

also provided concise verbal scrl.f-prompis for t¡e c¡rrect behavior
(e'g' , "hailcls -irt 1-::ont") , ancl rcpcated tirc¡sc r,,lr.il-e model,lng the l-.ehav-

ior' TIiirdly, tlte s r¿¿rs ¿rshccl to.Ínri.tatc l¡oth r-he Íncorrect and then

the correct forn of Lrrr: behavior. Tric Lr¿riLrer tiren questioned
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lable 3

Summary of the Behavioral lÌrror Correction package

I. Trainj.ng (in small pool)
A. !g!-.åpeqf

l. Describe 2 or 3 correct conÌponenLs r¡f Sts stroke and give
social approval for these.

2. Iclentify targeL comporìeÌìt.s, ancl cl csc:ríbe correc.t performance.
3. Moclel tìrc .it't(torr(Ìct. w;r-r, tll¿rl S rvrrs tlo ín¡r, Lire targc,rL c:ollporl-

eilL ' and Llrcn nrotie l. Llrc corrcc L bcl'r;rv ior , using eippropri-ate
self-prompts,

4. Ask S to imí.Iatc ir-tcorrect ¿llrc] r:orrec L behaviors, ruhíle
repeating the se.l-f -promp Ls .

5. Ask S if i-re/she can f eel the cl j.f f el:ence betiveen incorrect
and correct behaviors.

6. Ilave S pretctice coi:l:ect beh¿rvior sever¿l I times ivhile
repeating tlie self-prompts.

7. Instruct S to swilll 6 Ìaps in the smal.L poctl, while attempt-
ing to perform target behavior correctl,y, and rvhile repeating
the self-i)rompts to hirn/hcr:self .

B. Iixplain conseqllent:cs oi' r:orrcct ¡rncl i.ncorrcct perf ornance.

B. hlhile -S is_-s-w-inrnri¡g_-L-h11 r; íx l_r1¡s.

1. Provide positive verbal f eeclbach imned j.ately f ol-Lowing each
correctly swum lap.

2, Tap s on shoulder for: eacrr occurrence of an error on the
target behavior.

3. If 3 cc¡nsecutive el:rors occur, stop S at en<ì of lzrp anci give
corrective feedback.

C. Af ter S has colnpler_e4._*x1_t _].1pr.
l-. Provide social approrraJ ancl feedbacl< regarcìing his/her

perf orm.rnce.
2. Provide a final verbal prompt to S to practice the correct

behavior ¿rncl usc t-hr¡ se 1 f -prompts cl rrr j,ng regrrlar practice.

II. Maintenance- (truo phases, i.n practice pooJ_)

A. Ml (ihree pt:actice sessions)
1. Give p::ompt to perform target behavior correctly before

practice.
2. Provicle at ,l.c',¿rsf t\{o instances of f eedl¡ack/reínf orcement

to S for correctly practicing target strolie.
B. M2 (three practice sessions)

1. Gíve pi:ompt to per:f orm t¿lrget berravior c.clrrectly.
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him/her, "can you fecl tiie <.lifferrrur.:c?" A rregativc reply resulted in
addítÍonal insLructions ancj moclcl ing. Ilclr,,rcvor, if t¡e s replied
t'yuu, t' he/she \À/as requestecl to imi LatLl the corrcct f orm of the behav-

íor several tÍmes while repeating the self-prompt, until the trainer
rvas satisfíed t-ttaf he/slle r^.¡¿rs exlribiti.pg corrccL performa¡ce.

3' Executing the strolce. The tr¿riner then instructed the S to
get into an outside lane of the small pooi. and to swim the stroke cor_

rectly for tr¡o trial lengths. These enabled tl-re Lrainer to observe

the S in action ancl ensure th¿rt. llc,/slrr,: llacl covercd aIl relevant fea_

tures of the target behavior. I¡trrtilr'rr i)roûìpLs cou l-cl ìrc give' f ollor,r-

ing these trvo laps if the trainer c:.rsicrerirc.l Lrlesr: rìccessary. Next:

thc S was iusLrt¡t:tt: cl Lo srrriltr r;ix ('()rìs; t't'u{ ivt, l,r¡rs; ( i.r.,., ¡r t_.t¿r.1. clis-

t¿ìrlce of 9-l .2 nr), rvlri lt' t:ovt,r:t I1, t.(,1)(\¿ìt in¡1 l. lrt, s;r, I

correct behavÍor once per strokc. .llhe S r,¡¿rs ¿rl.scr

I--¡rr:rlmltL for: LIrc

informed as to the

consequences of botli incc;rrcct ¿trrcl Lìorrecrt pcr:iorm,:incc or.r tlre target
beìravior, as des cril¡ed next .

4' Consequences of incorrect performance. The trainer r¡alked along-
side the S on the brr lklieacl ¿ts he/she swam thc six lengths. Each tine an

error on the target l¡chavior occurrecl , he/slre inunecl i:rte1y tappecl the S

once on tlie sircluÌder rvith tlre P.rclrJecÌ encl of'¡r 1.3 nr stick.. Jf three errors
occurred during one 1ap, thc s r^¡as stoppecl at tlle encl ancl given fur_

ther instructional f eeclbacl< bef ore contínr_ring rvith the next lap.

Additional- out-of-poo1 mode,ling ancl instructions coulcl also be gÍven

at the trainer's discretion. If thc s faileci to perform the required

six laps in 15 ntinutcs, ti:aining r./¿ìs termin¿rtccì f or Lllat session a'd
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the S r^¡as aske d to rc:joÍn tllr, rtLlrcr sr,¡inlmcrs.

5 ' consequenccs of correcL pr'.,rl.yr-rs. "corrcct pe rformance,,

was defined as less than two errors on Lrie tar:get behavior per rap.

Correct completíon of each ínclir¡iclual 1ap, ancl of tire entire six laps,

\^/as consequated in the follorvirig ut¿tnner.

a. rndividual raps . I^Ihe' trre S tc¡ucrrecr the end of trre pool,

the traincr shoutccl , "(ìoocl!" (or mii<Ìc a sim.ilar posÍÈive comment)

follolving eac.h correctJ.y swum lap. The s hacr previously been re-
quested not to do tumble tLrrns dr,rring these six laps in order to

hear verbal feedback f r:om Lltc tr.riner.

b. upon compretion of s ix .1¿rl>s. Thc. trai'er provided verbal
approva.l. lrrrr-l fct,rlll;rr:l< rr,¡¡lrr-tl irrli, L-Ilrr S 

r lj l)(¡rf orrl¡rncr_r sut:ir lIs;,

"'I.[Iatrs grcilt! Yotr'rc ì:c¡rlìr, ¡¡ctt ing tlraL ¿ìrm ri.¡¡ht--I on.1.y hircl

to stop you tr+iccr. suPer:!" 'r'rlc c.o¿rch ürso pr:omptecl the s to

continue L<l ¡;ractice tlìe Lr()rrL'(ìL fonl ,¡f Llic belr.rvit¡r, as weJ-_L as

to repeat the serf-prompr Er-r irimself/ìrcl.scrf , clrrri¡g regu_r.ar

practice sessÍons.

Training \üas terminatecl for eac.,ll S aft-cr Ìtj,s/hcr error rate on

the target l¡ehar¡ior haci clecre¿isccl to ¿ìn avcr¡lqc of. Z0')( or less r-rver

three consecuti.ve training sessions;.

Maintenance. Duri'g thc traini'g phase, data o' the target be-

travior rvere also r:ecorcied v¡hile the s srvam in tlre pract.ice poo1, to
see if any generalization hacl occurred. Ilor,revcr, no extra feeclbacl<

oï prompts v,/ere given outsíde of üraining sessÍons. After training
criterion was net r spe cÍf Íc m¿linLea¿rnce proccclures r+ere arso
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implemented in tlie practic.e poo1., rrsj crt'sr.rrirrccì next.

1. [{aintcnancc phasc I (r'l ]). ,1'1rís 
¡rlr:rsr, l¡rstc.rl l.t¡r tlre next

three practice sessions af ter tire: S lracl r:c¡:clrcci tr¿rining criterion,
and rvas comprise<1 of tr,ro c:ornponcil tsì.

a' Init ial promllÛ. 
^t 

lllc sL¿ì:t o1 c¡rCli sc'ssion the trainer

Remember rvhaL r¿e r^¡ere i¿orki.g on before? Trratrsright--the way you 1ift your arms in frcestyle.
What wcre you doing rvrong? lrrilat **hou1d you do?Iìight ! And what do you sây to yourself each stroke?Thatts right--"1if t. r' Noiv, r r^¡ant you to rememberto fift those eiltorvs cÌtrring pract_icc Ín thc big pooltoo--OK? Cìood st.rrf l. !

I'yllica11y tlre Prr.xu¡tLs wcrrL, nrucrlr br-icl-cr', s;rrt:lt ¿ts, ,,(Srs rranre) ,

remember to w¿rt,ch Lhosc e lì:ov¿s__Ot(? "

b' Feedll¿rcit.. At lc¡rst t\',t) ilrst¿¡¡r<:t:s ol' J ccclìl¿'¡clt regarding per-
f ormance o. the target beh¿rvi or r,Jerc ¿rl so s ivcrn rry tr.re trai'er
r^¡hile thc s \rrirs s\..¡imnri'¡1 ril;lt sLrokc crtrrirr¡¡ rciirrIar practice.
Feedback coulcì c()nsist of a brÍcf pos i L j vr: c.onÍn(.rìt if performance

r"'as good (e. g. , "Nice higrr clbor,rs--kc.p i t r-r¡r !") , or nore spccif ic
feedbacl< íf errors vJere occurring (c,. g, , "That, s mr_rcir better.
lfost of the time yourrc rir,ti'g vour e,>or.¡s realry nicely. But

every now and then one of thenl sruings rvi.cle. Remember, lif t__nc¡t

swing ! ") .

woul-<.l g.ivc lr irr jcJ l)ronìl)L Lo t lrt, S Lo r:ourccL ly

trained bc:havior during tlr;rL llr:acticc st-ts;s i.on.

consist of instructions and modeling such as:

pcrforrn Lhe rrewly

This prompt could

thc tltree sess j.ons f ollowing 1.11 ,

above) rvas cle,l.iberately programmed.

2. $i"t""""c" plta ). lror

only the initial prompt (as rìescribr:cl
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During boLil nr¿rinterlancc plrascs [.ilc: cr¡¿rr:ll or trainer rùas cued by

the autlror Lo ¿lrlntirlisfr'r Llrr'¡rrocr.'rlrrrt:s. 'l'lri:; r'listrrccl t-lr¿rL thc i1Í-
tÍa1 prompt and f eedback proceciures ivcre implemcntecl , and r,¡as clone at

the coachts request since l're statecl thaL he migirt f orget to carry out

Lhe procedures' 
^t 

no time tlrrougirout the cntire experiment (ínclud-

ing baseline) was lhe coach cl iscrour:rgccl f ronl llrovicling f eedback or

prompts to any of the Ss. Thus Lhe, nraintenance phases ensured that a

minimum number of co¿rch-S inter¿rctions pei:taining to the target behav-

iors occurred. llowever, the co¿rcir r.¡as LlÌrcoLrr,rgcd Lo irlteract,,normal-
1y" r,uith ttre Ss tliroughouL tlle Lt-\l)cÌ ì.intenL.

lqLþgf!p. DrtrÍng thc fol Ior^.r-irp ¡tlrirst, i. lr3 r:¡¿rc.lr wilÍ:j no .Longer

cuccl lty tltt,t ¿rtrLllr¡r Ltr ¡lt-ttvírlt, ì) r()ntì) I s ()t- 1-t'r'rl lr;lr.li I rr l llt. Ss " ¡tncl tllc,

clLltcr Lt^¡cl tr¿r.irrr'rs tì() lorr¡¡rt r iltLcr-¡rr.Lcci rvitll I Irt'l r ¡xrrLÍt:rrl¿lr Ss.

scclur¿ì ccd 1.rom inter-Horvever:, as stated ¿rltovc, tirc t:r.r¿rclt

acting with any S. In f act, j t r^ras

dures would increase [he probabiIity

ing response-continger-rt feedbach on

t inue .

the maÍntenance proce-

coacli's behavior of giv-

\.r¿rs noL cl i

liopecl that

th¿rt LIic

¿tn intcnìi ttent basis would con-

Remedial prompLing' 1f error r¿rtes c1 icl not remai.n lorv rÌuring

folloiv-up, a brief remeciial pronpting session by thc pracLice pool

was given. The S ruas asked to s t ancl bes i clc tìlc pooi r,,h i l.e tl-re train-
er quickly described ¿rncl noclclcd both incorrcct as well as the correct

behavior. The S then iurit¿¡lccl tlrc ct¡rrect bchavÍor several times rvhiÌe

l:epeatÍng the se-1f -promprs , bcf ore rer turnÍng t-o the l.arge pool witir a

f inal pronpt to "sr,'in tltat r.ny ¿rl. l. ihc timc. "
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Experimental Desiqn

The basic reseârch desi¡¡n r{¿ìs ¿l rnul.tiple b¡sel.ine across Ss clesign,

v¡ith ¿'i reversal (i.e., fo1.1.clr,"r-u¡;) irornponent (for: a clescri.irIion oJ. L¡is
design' see Kazdin, 1980; Martin t pear, 197g) . Tr-rat is, baselíne data

were collected dut:irrg regu l-ar pracr t.i.cc sess j.ons on bot¡ targe,t beh¿lviors

of Srrokes A ancl il f-or all f ive Ss. Af ter thc bc:h¿rvior of all ss hacl

stabilized, training on Stroke A r¡as implemented for Sl. Baseline da-

ta continued to be collected f or ss 2-5 cluríng this t ime . rn aclclition,
data were recorcled for S1 cluring both tr¿rining sclssions ¿r¡cl regular
practices to assess for generalizat.icln of the new-Ly trained behavior.
once Lraining criterion was re¿:chccì r".¡í th s.l , hcr trai ni.ng sessions were

dlscontinue<l ancl the l.ir.sL nl¿ri.irLclr¡rrrr:r-, phasc r^.ras ltctgrrir. 
^t 

tl,ris poi.nt,

tra.Í.ni.rr¡¡ scss j.orìs r:orìrnrLtrì(ì(Ì(l ivitlr S./ lol- St l-oli0 ;\. ,l,lris 
1.rr.r.rttcci rrrc lv¡lS

continued until ss 1-4 had seq*er t irr Ll y exper i.e'cecr trre training,
maintenance and f ol1.ow-up phases wj th regarcl s to strolie A. s5 servecl

as a control s ¿r'd clícl 
'ot receiver Lr¿ri'ing o' either stroke.

rn addition ' a murtipre b:rse.r ine across behavÍors (í. e. , strokes
A and B) design r,ras concluctecl with Sl and 51+ . Tha û is , af ter each hacl

received training on strohe Ä, ther error correction proceclure was also
applied lo Strol<e B. For Ss 2 anrì 3, Sti:olte B servecl only as ¿ì control
behavior to assess whether generillizatiorr of pr:oceclural effects to clif-
ferent strokes occurrecl.

I^/i th

r'¿l r íab 1e

a change

a multilt1e b;rse_line cleslgu, tlie inf,luence of the independent

(e.g., the error correction procc,clure) is
in the clr:pcnclent r¡trriablrt (c.g.., il r-ecìur:t.ior.l

demonstl:ated if

j rr r:t:ror i:ate)
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occurs f or e¿rclr S and/or targc'L ìrr'll¡v i c¡r :-;lror t ly -f. ol lorving tlre inL ro-

duction of tlìc ittclc¡rc'ttrl,.'nL v¿ìrirlrlr,, ¡rlrÌ :),rL lri,fr.rrt:. Sigrrific.rnt

restllts are juciged ín tr-¡rms oi tirc i;Í.ze ancl jrui;l¡rclj¿.ì(ì\, {rf effect, num-

ber c¡f succcssf'rrl rep licatÍotts;, ¿rncl nunil¡c,ta ol- r¡vcr.l.:r¡lp.ing clatir po.i.nts

ín adjacent cxpcriure,tirl Plrasr:s (r'rartin c\ r)t'.r:, l97g).

Social Validation

Not only must l¡ehavioral proce<ìures l¡e demonstrably effecLive in
producing behavior change, but they shoulcl ¿rl,so extribi t socíal vatid-
ity along sever:a1 dinensÍons (i(azclin , IglT; r"{.l f , I9 7g) . Fi.rstly, the

target bellaviors selected s1-rou1d l¡e ones that relevant indi_viduals

consider to be important. This aspect of soci,al validity r,ras at-

tltlrlclcl by ;rt;l<lrtli Lltt' r'ortt'llt':; Io irlt'nl i l-y tlrc t iìt-lÌ('l lrt,l¡rvi9r-s. [j.c:.-

ondly, the progrilm slrou-l cl pro<1ttc:c largc: crrotr¡¡lr belravior clranges to be

regarded as significant by a,L1 relcv¿lnt inclivjclu¡.rls, Finalry, t'Àe

procedures used should be acceptablc to a1l conccrnecl individuals.

These second and third aspects oJ. social va.Lidity were evafuatecl in
the follorving manner.

At the termination of the researci.r tirc co¿lcl-ì w¿rs askecl to com-

pl-etc a quesl.ionirairc to dletcrnlillc tlre dcglcrc to r";¡j,cll ¡c co'siclere<l

lhe error correction pircltagc' to bc cffcctivc, uscf.l, easy lo Ímp1e-

ment ' and so on- A copy of tliis c1ilestionna.irc is shornrn in Apirenclix D.

In addi[ion, e¿¡ch of tlle four Ss r¿ho experiencccl the error correction

package r"as interv1er.¡cd to ev¿rluate the dcgrec to rvhich he/she .l ikecl

this training proccc]ure ancl/or thoLrgirt j t rv¿rs lrsef u.l . The questions

aslted them are a-lso sil<tt.u-t -in ,,\¡rPcnrìi¡r l). ¡\l I in[.crr¡ Íc'r,,.s with the Ss ,"u,ere
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conducted fol'lor,-ring the r:esearch by one of tlrc l,larlin coaches rvho dicl

not worlc ruith thcsc Ss, ancl r^.,lrc¡ h/¿ìs rcl.aL ívc 1y n;rive regarcling the e>r-

perimental proc-eclurr-:s. "lìcrl¡[iv¡'[1,rrnÌr,¿trìs LlurL, al. lìror-rglr t¡e proce-

dures \^/ere ne\¡er- expJ-;'rinecl to her, sìre may ir¿rve scen parts of traíning
sessions while she r^¡¿rs coaclli rrg lrcr o\!rn srv j.rnnrc'rs, llc¡r.rcvcr, slle rvas

asked to conduct the intervi c:r.rs bccause : (f ) tlle Ss rn¡ere f amiliar
witlt her artcl lro¡lcjr-rllv t.¡oulcl lrc lc:ss j.nlrÍbitcrcl tll¿rn jL (lucsIionc:cl by

a stranger; and (2) of all the coaches, she hacl tire Least contact rvith
the experimental procedures.

D.".rÍpair" Dra" or., Co""l,_S,rbj."a Ir.,a".o"aior"

Baseline data collectÍon on srvÍmm.ing stroke errors occurred under

normal practicc concl i.tio¡rs. ì)ur-in¡¡ l-hc-.scì pÌ:¿ì('t i c:c:s Illc Ss srvam 1' a

lane rvith other ch j.ldrcn, uncler Llrc su¡:crvis ion of the coach wh'

prclvided instrtrctitlus ;tttcl l-ccclì>¿lcli Lo v¿lr- íous swilnrrrcr:s, A1-

though r¡nder b¿rselinc conditions Lllc co¿rcll dicl not sing-Le out or give

special attention to the experimenta-l Ss, they did receive feedl¡ack

ar-rd instructions; that were char¿rctcristicaJ.jy pr:oviclecl cluring a prac-
tÍce session. s.ince thc beiravior¿rl crror <,:orrcc-.tjon pachage was eva1.-

u¿¡Led by comparÍr-rg Sst trt'ri'orrn¿ìn(:('s l-lrrr.rrr¡¡lrr.rLrL iL.s irn.¡.ll..cnrc:¡taL.i.r¡¡ to
their baseÌine pe rformartces, t-1ri s csscntí¿:l. l\¡ i)roviclc¡d a comparison

of the behavior¡-rl par:irage Lo tiir co¿rch's e>listlng supervisory style.
Azrin (r917), i'Lris clcscr:Íptí.r:r of ¿L strategy for.pp1Íecl re-

search, argued that such cxper.irnoirl ¿r,1 evalr-r¿ltions shoul-cl mahe every

effort to specÍfv, in cieta-ll, Llrc rclevant clr¿rracteristics of the base-

line ' In this cxPc)rirnct.lt, Lltc ntost ¡'rr.rI i ¡rrr.rL ¡¿rsc¡ ]i n. c¡aracÈeristic
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in'as the regular i.te:ractiou rrct\u,(¡r.,, s.s ancì rrrcir co¿ìcrì. ,ììherefore,

ivitlt the pern'ÍssÍcil.l i¡f Lllc r-'.¡ìc: lr r,;lr. lrur['ir'í¡r;rLc-cl i' tllis stuciy, ob-.
servers recorded data on thc: frcqucncl, ancì typcs of his interactions
t'vith each of the f ive ss ' rf arly or tlle otlrcr c:o¿ìciles i..teractecr rvith
an experímental S, that inter¿lctic¡r.t r".,¡rs also rccordecl .

0bscrvatiolls \dorcì t¿lltc¡n l'oI onc'lrour <itrring caclr of .]-0 mornirrg
practÍce sessions trrroughout rrreeks g to 13 0f this experÍ.ment. Dur-
ing this tíme the experimental co.diti.ns acl:oss ss variecl fronr base-
line to follor^r-up. The obser.¡er sat at trie enc of the practice pool
and rei:orded a.y verbal interactiors betrvcer trre cc¡ach and a'y ctesíg-
nated s ' as well as the time c:at'll occurrecl . f 

' a<ldition, all com-
ments were plircccl ínto onc <¡f rllr'r'.Jlor.¡irfl (.;l rt,11.¡¡,,s.

.l , losiLi vt: lr,ctllllcii..

a. q-enclg!. Thcsct c:onsisLccl of ¡rits
ttgoocltti ttyoutre rvorl<.ing harcl,,; ,,'ice t
not specifica.l. 1y icJentify a I,c¡¿¡Lure r:f

lr. -9Pg9lqi!-- il'hcsc cr¡rsisLt,cl r.rf- ¡,r.sí t,ivcr

tified a specific component of ¿ì strol(e r^¡llich

Examples inclucle: "goo<1 l< j cl<.,,i ,,your arnìs are
ttnice iong sti:okett; ar-rcl so on.

2. Negatlve feedb¡rclt.

a. General. Ihese

nature sucìl as. "OK,

stand thcr-c"; "ncl<L L¡

stand,st'; ancl so on "

Í L i vc rcnla rlts s uch as :

ry"; and so on, that did

tltc Sts stroke.

rc¡¡n¿rrlts r,¡hi ch ider:r_

merited approval.

much better";

negat.ive re:narlcs of a gerir:ral

qui t goof Íng of f "; "clont t j ust

stoJ)pi.n!j, itts up j.n ther

cclnsistccl r¡f

(S's name),

me I sec: yctri
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b. Specific. These consi-.ìLccl of- cgülncLtt_s rv¡jc¡ icle.tjfied a

specifi.c c:ontJlollcllL ()í rt s; Lrtrl<r'r.ilrír,ll rv¿ì:; ìrr.ing ¡;¡i:l-'rmcd incor-
rectly. Exilmples Í.c-ludc: "i.onscr strol<es, (S,s name),,;

'r($ts nanie), -vour ltcad is [<¡o ]ov/--gct .it ¡¡r tllcre,,; r,l{hat lci'cl
of a kicrr is th¿lt? Tllis i s rrrrLtcirf ly--Ìlot rrrcast stroke r,,

3' 0ther. Trris category collsistecl of ar.ry or[ler types of inter_
actions (e'g' , general insLruct:Íons L<¡ sr,rim Iaps) , r^.,hÍc¡ did not f all
into the above four categor:ics.

rolì checks rvere conductecl on 302 of all observaLional sessions by
having a seconcl observer Ínclepend.ently ancl simultaneousry record a'd
evalt¡ate coacll-s intcr¿rcL.ions. llcli¿rl¡ii.it-y ¿ì:jscssmclnts were conclucted
f or both the ctllr i-c'nt iìn(r trrc Lv¡rc o r- j ntc,r;rcL Íc¡¡r.

Att ;rgrccnìtrlì[ ¡¡¡1 Lltt' <'tltlt t'nt ol- Llrc inlCr;rt't irln rv¿rs clcf .i.nccl ¿ìs Lwo

recorded comments r.¡hich rl¡el:e: (1) t,s;imi1ar,, i* worcling and nre_aning

(e.g., t'Letts g., folks!" ancl "Lct,s gol,,\./erc consiclered simÍlar in
content) ; (2) recorcrecr as r>eing srokcn by, ancr .ir:ectecr to trre same

individuals; ancl (3) re cor:cìecl ¿ìs oc:curring rvi trri' a one-minute inter-
val of each other' r1. clisaÍÌr(liinìont occurr(.rcr.'.ny of thcse co¡npo-

nents" that total conìntcnt_ rv¿is clc¡1-irrr:d as ¿t cl.i.9lt,jt:Lìcr.nctilL,

Iìeliabi1i Iy cLrcck.s .r-r f-.ir.: Iy,1rc .f inL-.cracL io' ( i . e . , ¡rositi-ve,
negative' etc') \derc c¿lLcu1¿ltecl ..1r,'for tllosr,,corrnìcilts on r¡hiclr agree-
ment \das reachclcl rcgarcl ing Lììc ('onLcnt (as cÌcrf inccl :i5ove), yercent

rolì for both c.lrLcllt ¿rnc.l Ly¡1. .1. i'Lùr:¿ìctio' i.,¡ìs ca.l c.l-¿rtecì by divicJ-
ing the total nunlber of zrgreemer ts pcìr sess,io., iry the tot.rr number of
agreements plus dise¡rrecnenLs, ancì nrurtipìvirrg Lrii.s result by 100.
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Resu l ts

Reliability_

r0R measurcìs o. tilc crror c-la t¿r f or strc¡}cc:s À ¿r'cl

442 of 
'1J. Lria Ls, ¡r'cl .ssc¡ssr:cl t,hc Larg,eL bt-:lr;lv i.rs

il rvere taken on

oI al. 1 Ss during

\^/aS

each S

a-11 phases of Llrc expc:r irìrcrìt. 'r'llcr ¿rver¿rgc) I()lì r;iL i¡g ircross ss

962, vtírh a range of. 867. to 1007,j. lLrcriv:icltr.rL rorì

on both strokes are showr-t 1n Table 4, proccdural

were taken o' -1002 .f al.l tr:ri..it.r¡¡ sessions, r,ri.L.l.l

ance rating c:f 96'2, and ¡r r¿lnge l.rom JBZ to 1007".

cenL compliance scores for tra.ining sessjolts v¡iLh

picted in Tai:le 4.

lrverages for

re l,Í abi1ity measures

rfjIfl'fg_!llq

srrssiclns necessary for:

in T'able 5. Four of the

i.n t-he rninimum number of
three sessions. The remainirrg trvo l-oolc f our ¿rncl seven sessions, r€-
spectively, to reach cri-terio'. The average Je'gth of all training
sessions was 7 . 9 minu [.es .

Effects of the Error Ç_ojleqL!.oq -!_f q,f 3grq_glflfry__ç h9 jilrj_r_lins phasg

In the trainingjool_. As Irigure .l illusLr:ates, the behavioral

Tire number and total leng[h oi Lrilini,ng

each S to reach trainíng criterion are shotun

six trained str:okes \,rere trainecl to criterion

error correction procedure effectir¡c,Ly reclucccl

A during training sessions. ,Jìhat is, for aLI.

¿lrì average compl.Í-

The ¿rverage peT:-

c¿rch S are ¿llso de-

errors on target Stroke

Íìs, errors decreased

greatly during Ir:ainlng sessirlns re.l¿rtiv* to their: baseLiue performances
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Number ¿rncl DuratÍ.r,rn o

[acli Subj ect

1'¿rlt l.e 5

[ ]lr¿rin.ing Sessions Iì.cqrrÍrc<ì

r¡n Iiach Jlr:ai¡t,:cl SLr:okc_

by

Subj ec t S trokeû ljrro f
Nrrntbc r r¡ l-

training sessir_lns

Average

rr¡ta I Lr i,ining ìï;l;"
Lirnc (nrinutes) (minutes)

S1 A

DD

A

A

Ä

u

3

4

3

7

3

l

30

?o

22

)l

't o

l9

S2

S3

ò¿+

B2

B]

l\ l

84*A1

ll ¿l

C2

10.0

9.8

7.4

6.3

6.3

See Tab_Le 2 for;r clescri¡>tion ol. lllc,sc.r bcllavÍor-.s
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urlder nornal. i)ract.icc corìdlt íorls. 'fircse results were a-l.so re-

plicated jrl Lirc ntulIip1.c lritsc']inc' trt'rol;s lrt,lr¡rvir.rr:s (Í.c., SLrolces Â

.urc1 ß) design \dÍth Sl and S4 (sccr Fi gure 2) . Äl rirorrgh prior training

oD Stroke A did not ¿rf f cct tllc b¿rsc I inc cr:ror r.rtc of Stroke B fc¡r

either S, after the er::or correc:Ljrrn proccclur,r r.ras ¿l 1so applied to

Strolic l), errors ()rl i L clr'cr-c¿ìsr'(l r;i¡,,rrit-it.¡rnl Ì1, ;1., rv., ll.

In the Pr¿rcticcr_lfggf. l)rrr:.i ng []ìc Lr:¿rínirr¡¡ plr:rsr.r, s.L)ncr¿rlizatjorr

of improved performallccr f r'c¡m tlrc' t.r¡iining to L. Ilc I)t:rt(rL í ce pool \.Jas ex-

llibited to vary ing degrees by a1 I Ss. Figur:c .l clc1; icùs tllis ge¡era1i-

zatic¡n data for Ss 1-4 on Strolic A, r.,hi.Je Irigrrrc') sllorvs thÍs effect

for Stroke B with Sl and 54 as wcl l l3y thc tricl t>{. t-htr [raining p]rase,

all Ss had exhÍbitcd s;r-rbstauti¿¡l gcncrirl izaLi()n ùf Ím¡rrovccl pcrfor-

ill¿ìlìcc Lo rcgtll¿ìr l)r;ì(: Licr' r:onrl iL itrn:";, rviLll lllt' (,)l(.('l)L Írl¡ 9l- Íj3 oll

Stroke A.

Ef f ects of the Error Cclrrection 1'roceduro cluring the l'laintenance phases

M1. As described above, generalizatior"r from the training to

practice pool oc.curred during Ihc t ririning ¡rlrlrsc f clr tllree Ss on f ive

of the six traíned strokes. l{itll tllc implementation of l"fl , these per-

formance inprovenents wer:cr nlaint¿rinccl . In lrclclition, tlrcl only S rvho

cljd not exhibiL gcrncr¿rliz¿rL.ion cluring tr:ainin¡; (i.cl ., S3), shor,vecl

large perf orniance improvements in thc pract i cc pool und.er l"f1 .

112. On11' three Ss ex1:ericnccd Lhe scconcl n¿rintenance pl-iase si¡ce

S3 receÍved a dif f erent irrocedrrrc, r+lrich r,'i. 11 bc¡ dj.scussed later. For

tliese three Ss, crt:or l-ate-c o¡ì ¿'r1.1 traj.necl .strol<cs rcmained loru

tlrroughou t ¡12 .



Ø \l () c) J co J tr t"
- I lJ
J ¿ LL rÐ t tr È {t L¡
J

t-
-

Lú O fi tu

o
ro

o

50

i'ï
4 

i

r\
l

¡ 
\f

| 
\l

¡ 
"-

-*
__

 t
 i

I 
--

9t

Ia T ]'- F
ig

ur
e 

2.

,ff
i

W
E

E
K

S

T
he

 p
er

ce
nt

ag
e 

of
 e

rr
or

s 
1n

 fi
r¡

e-
tr

ia
l 

bl
oc

ks
, 

m
ad

e 
on

 ta
rg

et
 b

eh
av

io
rs

 o
f

st
ro

ke
s 

A
 a

nd
 B

 (
fr

ee
sË

y1
e 

an
d 

ba
ck

sr
ro

k"
),

 b
í 

su
bj

ec
rs

 r
 

ãn
¿

 4
 (

s1
 a

nd
 s

4)
du

rin
g 

al
l 

ex
pe

rim
en

ta
l p

ha
se

s 
(B

 =
 b

as
er

in
",

 
T

 =
 t

ra
Ín

in
g,

 
IIL

 =
 f

irs
t 

m
ai

n-
te

na
nc

e 
ph

as
e,

 lr
2 

=
 s

ec
on

d 
m

ai
nt

en
an

ce
 p

ha
se

, 
F

 =
 f

ol
lo

w
-u

p,
 

R
 =

 r
em

ed
ia

l
pr

om
pt

in
g)

 ' 
D

ar
ke

ne
d 

da
ta

 p
oí

nt
s 

in
di

ca
te

 
tr

ai
ni

ng
 

se
ss

io
n 

da
ta

, 
an

d 
th

e
sh

ad
ed

 a
re

a 
de

pi
ct

s 
al

l 
da

ta
 o

n 
ea

ch
 t

ar
ge

t 
be

ha
vi

or
 c

ol
le

ct
ed

 a
fte

r 
th

e
f 
irs

t 
tr

¡o
--

r¿
ee

k 
fo

llo
w

-u
p 

fo
r 

ea
ch

 S
.

ru
///

., %

o-
--

-o
-4

-o

-_
J

H



72

To sumnlarizc the <1¿ita to tiris; po int, Lhcr crror c()rrec:tion pacliage

resulted in: (1) a significant decrease in errors for all four ss on

all six trained strokes during training sessions t (2) generalization of

improved performance Lo lhe practice pool by the encl of the training

phase f or three Ss on I ive of [lic six trainerì s trolies; (3) a signif icant

decrease in errors cluring If.L f or thc S v¡ho h¡rcl rroL shorun gene-ralizatign

during training, as well as maintenance of improvecl performance for che

other three Ss thr:oughout this phase ; ;rncl (4) corrtinue<.1 low error: rates

durÍng M2 on ¿111 f ír¡e trainecl s trol<cs , Ior the t]rr:ee Ss who experiencecl

this phase. These results are also j-.l.].usL,raLecl in T¿rble 6 which de-

picts the average percent errors cnljtted by each s unclci: each experi-

merrt¿r1 phasc.,.

Corrtrc¡,1. by thc itrrlc¡rericl c-lrL v¡ìr'i¡lb lcr ç,;rs (l L'morì¡ìLr¡rtccl r.rsi¡g a

mul-ripJ-e baseline design, blr tlic sc:qr-reirLial iilpì.emcnt¿ltion of the er-

ror correction package across ss (:;ee I igr,rrc L) as r.¡e-1.1 ¿]s strokes

(see Figure 2), with errors on the Largct- bchavjor clc:c:reasing only af-

ter experiencing tlìe Lr:ainin¡¡ I)rocoduì:o. FrrrL.licr-, Lllc.: contro-L S (55) ,

ruho recelved no training on either: s Lrclke, exhi.bitecl no clecrease in

errors on target beh¡rvic¡rs thror;ghrlut tlre iirrr¿rIirtn of tlìis experiment

(see Table 6 ¿rnd Figure J).

Iyr-i1çeL-Iql]rrtyr
As graphical_ly depic red

target behaviors for Ss l, l

f o1lor+-up (see a.Lso Table 6 ) .

in Fi¡grrres l. aiid 2, error rates on a1l

¡ncl 4 remiiined.l_t¡ru throughout a tr¿o-rveek

Extended FoIl olr-u__L ;rrid -ì{clrccl írrjl ]]L(ÌìU)-L_i-llli

Generaliz¿rLion of rltnprovccì pcr: forlu¿rnc:c iv¡t.s nrirint¿r ined f or at
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Tab lc [¡

Averagc l)el-r:rllL ltll;rr>l:s [Jnclt,i- J,,rrclr lixPt't' iluc¡rt.¿r] lrlr¿tsca

-tlluei: 1,'ol- l ow-up
Gr:ea t er

,_ l3ase._ Tra in-. 'l'r.r¡* 'l'ru¡- l-our- than
subject Strohe' lirl. ing Ì'1.1 I'f2 rveck r^¡eel< four week

1A95702792055
B 99 14 4 4 14 /-

2 A 95 2t 2 7 5 53

IJ 92

3 A(84) 94 86 29

A(41) 98 98 36

ß 99

4 
^ 

95 ?l I I l(,

B 98 7 ll 9 t9 rB

5A98
891

B1

ô¿

'L'2

nDot" taken after: remedial promptii:rg are not clepicte<1 here.

bsee Table 2 fctr a clescrt'-ptj.on ol Lhe.se br.h.:rviors.



l-east three to Iive rveclts by S-" on tlrrce:

As Figur:c I i,.l.ltrstraL(.s, S4'sì L'rr()r r¿tt-(l

ing a f ive-v,'eek f ollorv-up . In aclcl Í. tiorr,

were collecLcd ç'ith S.l. ancl S4, 1-tri- l()Lrr

(see lrigure 2). Ilrror rates f or iroth Ss

t i.mc .

sessment reve¿rl.ccl ¿t \0'/" error r:¿ltû. At thc LcrniinaLi.c¡n

74

oi i-ltc.six trained strokes.

on S I rr>lii¡ A rcmainecl 1ov¡ ciur-

f ol. lov.'-up data on Stroke B

¿lncl L lr rc.,e r.,ceks respecLively

r:cn¡r inecl 1or", cluring this

in¡¡ rccluct'tl tlre j r crror

¡rt' r lrlrnrlrn r:c r.r.i l.'l ltc d is-

Follorv-u1l claf¿r ou stroltc A r.r('rc co.llccLr,rcl [.or l ir,,e weeks fo1,],or,¿-

irrg the tennination of I'f2 for sl ancl s2 (sce l¡igur:e 1). Bottr ss ex-

iribited a gradual increase 1n err:ors after tlrc seconcl ç'eeh until, by

f ive rveelts, their perf or:mrrnces ¿ll)l)roacliecl bascl j.ncr error r¿ìtes. Re-

medial prompting at Lhis point pr:ocluce<1 imrnecliate e rror reciuctions f or

both Ss. F<¡ur rveelis 1¡-rter, S L 
t s cl:r:or raLcì rcr¡¿rined lorv. IìemedÍal

I)r()nrl)[-lrr¡1 r^.rirs; r-t'írrr¡rlt,nrr'¡rl.t'tl rví t lr l.i.] ;rl-Lr,r- ;¡ t lrr-r't,--rvt,t,li 1-o l. low-r-r1l as-

of the re-

search tr^¡o rvccks l.;rtor, Ir.Ís ¿.rve r¿rgc error r¿ìLù \"/¿ìs bc¡ lclw 20%.

To sununari ze the f olJ-orv-r-rp rcsul ts, long*tcrm gencralízation ruas

exhibited by Ss on tLtree of Lhc si x Lra:',necl s trol(es . Ss 1 ¿rnd 2 ex-

hibited ir gradual retLlrn to bascl- j.nc error r¿ìLes ovÉlr ir f i ve-weck

f o.ì-lorv-up pe riocì .

r¿ìle:s imnredi:ltcly

c'-ussed in the fol

Procedural Variat

llor,,{tvc r, rcnlccl i ir Ì. ¡t rolnp t

¿mcl sultst¿rnLial lr'. S3tr;

loruing scc I i.t¡n .

ions.rnd lìesr-rlts rvith s3

During trai ning. Iror

t"'ith S3 deviated fron those

behavior identified for S3

rrìasons, the procedures used

plartnccl . Ii rst1y, the target

(Error Iì4, see T¿rble 2) rvas

a numbcr of

orig i rruJ

on St roke

ly

A
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that her arms crossed over tlle m1clrjlle of llcr irocly when enteri'g the
IdaLcr' iloruevcr, wltcLt trûinirrg v.,rrs irnplcnrr:nLr:cl on [j4, it [recame ol¡-
vious that s3 t s heacl rvas al so mucrr Loo rorv i, LIrc r^.¡¿,rter (Error .r\1 ,

sce Table 2) ' ¿rnd Ill¿lt tlris rv.tìs inL.rf-cr ir.r¡¡ r,'iI ll sl<i.] I acc¡uísi.tion.
IL rvas not unlrsr_la.l. i-or Ss to crlliirì L lnol:rt Iir:rn t,rllc ide nL.ificc] error
on a given strclitc' Á's rvi lI bc tl isc:ussecl i. nr.rc clctail uncler the
section on probe clata' tlle ¿rveragcì Ilcrcent cìrror ratc cluring baseline
(of all ss on both s Irokes) on ¿r].1 i cle't i f ierl errors excrucling target
belraviors was 29'/"' lloivever, rví tli S3 it irppearcd tli¿rt A1 rvas selÍous
and correlated ivith perf ormance on ll4. ï,heref ore, trair^ring was also
introduced on A1 during Ihc f orrrt.lr scss Í rln (sc,c l¡i.grrrr: J) . TLre initi¿r1
out-of -poo1 ¡lront¡rts w('rc' rtx¡rrrrrlt.'cl I o irrc: lrrclc Irot. il cl-rors (l]/r ¿r.cì A1) ,

alrcl the uuntl¡cr of I',Ps swuln !^/iì.s irrr:rcir¡sccl L() rì ine . ril rvas i'strucIecl
to concentrate on ll4 for the first trìree laps, A1 for the next three,
and on both targct l;chavi ors f or lhcr l' j n¿rl tlrrccr ì ir¡rs. slle met train-
ing criteríon on botlr behaviors in seven sessi,ons. As illustratecl in
Figure 3, generalization to tlìe practice pool rn,as 

'ot eviclent for ei_
ther behavior during tl.re training ¡thase.

During maintetrance. ÂltLrough er:rors on both beh¿rviors clecreased.

relative to baso'line rates duri rg I{.1 , overar...r impro-rerne't rvas less
and variability greater tiìan trl¿t exrrir¡ i,ted by thc other ss in this
phase. Furtrrer, s3 appearecr Io i-'crcasÍngr.y rcsent being prompted by
the trainer in t'e presence of Irer 

'cer:s. 
i\s cicscrirrecr previous,ly,

ber trainer r,¡as not tire regu'ar co¿rcrr, but a universi-t,v student (see
Table 2) ' A tc-l cllllorrtl (ìonvcrs¿ìL i.n ìrctr.rce' r-ilc: co¿rcll ¿rnd her parents
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revealed that ¡;ire hacl compl;¡int:cl Lo Llìcn tlìiìt "uuirr(,r:siIy studentsr"

ratllcìr than t. llc c<l¡rt:lt, \!'(')r(i \r¡t)r](illli rr'iLlr lrci-. Ì¡or- tltc.se: rc_-asons, ¿t

special procedllre (described bt:lclrv) ç,¿rs imp.l c:nrcnLerì I'or tr,,¡o sessions

in an attemPt to asccrtain rvhethcr she rvoul<l ¡rcrform both behaviors

corr()ctly in tlrc practÍce Pool. rrnclcr cLrrL¿rin condiIions.

_Sp""i"t pr,r"", . 'l'llt,"ut"tivcrsi,Ly r; LrrclcrrL" Irtinerrs,in_

volvement \das termÍnated and, since the regular coach r^.ras going to be

away for a weeh, the sP was implemented by Lhe psychology professor

who assísted in data collection. lle explained to 53 that the coach

had asked him to rvork rvith l.¡er on her freestyle clurlng tÌre coachrs

absence . Her goal was to earn .1 0 poi nts per pl:act icc i,n as f erv la¡rs

as possiblc. Poilrts tn'erc clÍstríì¡utccl cont-in¡¡crrt- on l)crformance per:

laP as foll,oivs: (l) rr "¡)r:cLtv g.orl " lu¡.r ( j.,,., Llrrcr, ¡r four crrors

on either target ltr:havior) e¿rnccl onc poirrl; ¿rncl (2) a "very goocltt

lap (i. e. , t\^/o or f er^¡cr errors on c.. i []rer bclr¿rvior) carirecl two poi¡ts.

The prof essor i.'c¡uld s Lar-rcl at thc¡ curl of tllc .l.rrnc a'c1 raise either o'e

or tv/o f ingers ¿.rf ter cach -lap , clcpr-:ncií ng on hor,r many ¡loÍ.nts she hacl

earned. He r,'as aÍcled bi, " *nanncl observer r,,¡ho ¿rssessecl performance

on A1 f rom the si<1c, ;rncl s jgnal.Lccl to h j-m the nrrnbt:r of poÍ.nts s3

had earned f or thaL ireh¿ivior. [Jpon Lhe coach's returu, he r,rould be

informed as to how man¡i la1is i t tooit her to e¿rrn l0 points during

trvo practices

Results. This m¡ini¡:ulation r+r,rs irnmedizrtc 1y ef f ective in elirninat-

both betr¿rviors , irs shor..rr-r in lr'i¡¡ure 3. It rvas reimple_rng elrors on

mented approxÍmately truo r,'c,clis I ¿rt-cr for onc sc.ss ion \!'hcn a fol1ow-up
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assessment revcalecl t[l:.rt t:r]: ()r r¿tt(ÌS crn i>tlLll ìri:llrvioi:s,,.¡ere again higlr,

Âfter tllc sccollrl stlc: t'c'sr;ftrl íulì)l(,n(,¡ìtrrl.ioll , Ir..,o l-t¡llor..r*r' ol¡scrvaticl's;

rvere conducted bef ore tlte researcÌr terrninatc¡l . Thrtse shor,¡ed error
rates to be rvel1 bclor^.r l.¡aselinc ler¡c_. 1:;.

Pr:ol¡e D¿tta

Data from probe observations (taken c¡n ¿r1.1. iilentifiecl potential

errors on each target stroke) hTere averagecl and a toIal percent errors

score was obtained for each s on e¿rch stroke, These averages \,Jere

calculated in trvo rdays : ( 1) inclucling cl¿ita on Earget bchaviors (see

Figure 4); and (2) excluding clarzr on rarger bch¿rviors (see Figure 5).

Specific training orì one bc:havíor dicl not rcsrrlt- í.¡r cletrimental effects
c¡tl oIllcr stroltc¡ (-'ontl)()n('nLs, iìs inrlit'lrLt.tcl llV Illt, t.r¡n:;isLcllL clc-crc¿rsr¡ irt

tclLal l)crccrtL crrrtrs l-ollorvirr¡; l.r-;rírrirr¡,,,. Ar; lrilirrrt, 'j iliLlstr¿tLcs,

even r¿hen differences due to t¿rrgct bc:h¿lviors ¡ìre exclu¿ed, all
lrained strol(cs shorucd subst¿rnt-ial ()rr-or clcr:rr.,¿lsrrs on subscclullnt as-

sessnrents relativt: Lcl bast:l-inc Pcr-l()rnranr)(,s. irt)r t_ll.s;cl c.rrtrol.

strolies which clid llot rcceivr: traiLr ing, ()vLrr¡r I ì ¡ì:ror l:¡ttcrs ej.t¡er
decreased s1Ígirtly lvitlt tine or rr'nrrinccì ulrProxÍnl¿rtclv tlic same.

Coach-Subj ccû tnteractions

Observations of co¿rch-S i,n tcr:¿r ct i ons clr.cirrrecl l or: l-0 sessions

during Lreelts 9 to I3 of thc expcri.menL, IOIì r-lrccks \r¡clre conclucLecl on

3oz of afl obscrvatio'al sessio's. The averafle roR rating regarcring

the content of the inIeractÍons r",as [J62, roith cì range from 60% to

7002; r+híle thc average roR rati'¡¡ f clr type of intoraction iras g3z,

wj th a range f rom 6 72, tct I00,/,.
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For eacil S, tlrc avcr¿rgc rtr-rrnllct: of inl r:r¡ri:LÍ.oi--rs I)c]r practice for

each category of ÍnIcraction i.s slloruu in ]l¿tblc 7. Al L Ss received

some general posítive feedback, Lrith âveragLrs ranging from.l_ co.5

instances per pracLice; ancl f our ss receivecl s<¡ine general negative

feedback, ranging f rom .3 to l,,l jnstanccs pL:r pÌ.¿rcticc. Tw<¡ ss re-

ceived some sPecif ic positive feeclbacli, ancl tlii.s w¿rs for t¿ìrget behav-

iors L'-dentif ied for tliís experiment. These occu¡reci on an average of

less than once per practice. No instances of response-specific nega-

tive feedback were observed. "other" types of inter¿lctions rangecl

from.3 to 2.5 occurrences per practi.ce across the five ss.

Social Valid¿rt i on

Scction I tlÍ' t.lic social val ícl¿rl ion c¡ rrcst Íonn¡rÍr(' colìlplcLecl lty tlre

coach rcquircci Llr¡rL ltc r:¿ttc tltr' t'rr()r (r()rrcr:L ion ¡rroc:cclurr.l usi¡g i.r

7-point scale c¡n cltaracterist ics sr,rcll as: its clisruptíveness to regu-

1ar pracLÍce, ease of applícaticln, cf f ectiveness, popularity r,ri_th ss,

and so on (see AppendÍx D). over¿,rl,l , he gavc iL 44 ouL of a possíble

49 points for the most positivc score (or 902). lle also inclicated

that all procedural components urere useful, that none shoulcl be elim-

inateci or changed, ancl that hc r,,oulcl ,l.ilte to continr¡c using thís strat--

egy in the future. In addition, he praised the structured form of the

package, since thÍs ensurecl consistrìr'ìcy of a1>p1i-c¿ìLion a¡cl decreased

tlle likelihoc¡d of f orge tting speci f ic cornponerÌts " Horvever, he doulrted

that he would remember to adin.in istel: the ma intenance prompts cln his

O\'/n.

All forrr Ss st,rted tltaL tlli:-\¡ .l iliccl llrc: ti:airrin¡¡ ¡troce<.1ure
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llorvever, t\do rated their ¿ìnìount tri "l i-hing" ¡rs 4 c.rn ¿r sc¿¡le of 10, r^rítl-r

the remaining tr.ro rating tilÍ s 8 arrcl 9 . 'fr.,o s tatecl t lrat the out-of -
pool promPtíng rdas very he,lpfu1, r.rhilc the otllcr t.h'o pref erred train-
illg to occur on,l-y jn the Pool.. 'i'irrcrc inclicatccl tllat thcy foun<1 it
dif f icult to perform the targct re$poLtse corrccLly,. All agreed tl_rat

tlrc imntedÍ.atcl f t'cclb¿lcl< r.rlrí l. sru¡i¡lr¡rri nlÌ \,/rìs vcry lrt'l ¡lIrr I , a lIlrouglr onc

commented that it \,ras t'A bit scary ¿,rt f irst. " ÌrírraJ.r y, at1 ss rated
the overall helpfulness of the trai'ing proceciure ¿rs 10, on a scale
of 10, and all stated that they r.¡oul.cl 1.Í.kc to rcceive similar trai'ing
on other prclbleni strokes.
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pii:gl'rg:l
This rese¿lrcll clcmollstrittccl LII;rt t,ilc bc'll¡rvir.¡ral crror correction

package resulted in: (1) a decrc¿rse in errors on swinming strokes to
a lo' rate duritlg traíning scssÍons; ancl (2) a gcneralization of ím_
proved performance t¡ j th minÍn*t l. ¡rrorìrJ)t i'g a'cr 1'ecclbar:l< u'der normal
practice conditions. rr-r acìdi.tio', f or most ss this improvement was
maintained under sta.dard coachÍr-rg conditio's cluring at l-east a tr,ro-
week follow-up.

The efficacy of this proccclur:e w¿ìs assessc,.d using three clifferent
trainers in a nrufti¡:re base-linc ¿lcr.ss foui: surrjects <1esÍgn, as rvell
as in a multÍp1e bascline acr:o$ri tru¡. st.rokcs clcsigrr r,rì.tlr Lwo ss. A1l
trained strolies shoivcd immeclj¡lL('iì'd l;rr¡¡c pc'rf.rlìì¿rr(,(r in'rovements.
sllor:L-tt't:D tlr¡l-rrrriritl' or r.rr,' r,rrr.r't:, trrrr-irr1i ;r rr"rrr,!,rlr,li ioirl¡,u-,,,, ,,,.-
curred for Ss orl fivcl oJ- tlrc si.x tr¿lÍrrcrl sLr()r(Lìs (i.cr., for ¿r.I-L ss ex-
cept 53 on Stroke A). Lo.ger tcrn pcrfornlarìce im1>ro'ements of up [o
fÍve weeks \'{ere exhil¡Ítcd Lìy ss on trirce of trlc six trained strokes.

During the training Phase, generalizat.io¡ of ¡re target behavior
to regular practice condÍtions was assessed a'd trre cregree of im_
proved performance r\ras found to vary among Ss. S3 exht-bitecl virtualll,
no generalization, ruriire s1 a'd s4 each shoruecl large effects. Trris
was particularly notice able on st-roke ìJ, rn'hicrr irras trained secondly.
such varÍabÍ1i ry liigtrlÍgrr ts the necessi ty f or : ( r) ¿rssessment of
generality in the natural environment; ancl (2) programming additional
contingencies i. the natural cttvi.r,r'rurc't- tcl cilrr¡rncc gcrncìralizatÍon of
the target behavior across both settings ancl t.imc.
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FoJ-1orv-up data rvere coll.ectccl for fivc oi. the si>l Irainec] sLro]res

T-n three instatlccs, crror r¿Ìtcs rcnlrrinccl loru, tlrrolrghout this period.

However, fot both sl and 52, error rates on Stroke A showed a gracìual

increase some time ¿lf ter t.rvo rvcc¡lts . ObservaL ions of the coacìr r s in-
teraction r"j'th Ihe five Ss \rere col](lucted. cluring [,/ceks g to ] 3 of the

experiment, ancl tltcrc:forc oLrcurrc<l sinrul,t.¿ncrously witlr ¿ J-arge part of
the f ollor,r-up plrases f or Lrrese tr,ro ss (see Fi gure 1) . An analysis of
this interaction clata reveals th¿rt Sl. receivecl no feedback from the

coach relaLed to the târget bcilavior cìr,rring ci girt <lbscrvatiorlal ses-
si'ons ; while S2 reccivecl less tlran one .í-nr; L¿,rncc: cr I' response-specif ic
feredback per: session (; = .1r, scc lrabre 7). 1.rrus, j.n ternis of extrj_'_
sic Iccclll¡tt:li, tltl'r-;t'Ss t'x¡rt't-it'nt't'rl r.rlr¡rt iìl)l)r'().\í¡u¡llt,tl ;ìr.r (ì]:Lill¡t.j.'

pl'rilse. As A,L-Lisou irrcr Ayì lo. ( l9tì0) siugS.sLr,(l , rrr-:lr¿rvi,rs r,vlri.clr h¿rve

not reached a 1eve1 of ac<1r-lj.sition irigl'r cnotrgh to Ì¡e nraintai'ed by

intrinsic f eedb¿rck ancl rc ir-l 1'clrccncn [, nu,r1., sJrt_rrv ltcr:f onlauce decremcnts

r^¡irere extrinsÍc soLrrces of rr-.inf r)rccmLìilt ¿lrc noL ¿iv¿lí labl.c:. These er-
ror raLes dicl , lloivcvcr:, rentain l.orv Ior at 1c¡rs t- tlrc f Írst tr,vo weelcs .f
follow-up. 'rhis suggests trrat vcry littte aclcrit ional prompting or
feedback from tÌ-re coach, perhaps on an incre¿rsingly i.ntermittent schecl-

u-lc, worrl.r.l llc st.rff-ictic,nL Lrl nlliltL¡ljn rìorrLt(:L

rate.
¡rr'rl-orrìì,'lrì(t(Ì trù a hi ¡¡lr

I^Ihen brief remedial promp[i'g on stroke A was given, bot[,r sl and

s2 exhibited immediate error reductions, ancl this improvement r./as

maintaÍned at a four-rveek f.11or^r-uP f or s"l,. l./ith s2, ;rn additionaf
remedial promptÍng session rvas given three r¿cc:ks l_atcr since
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omltìr;rs j zcs the neecl

Lo c'nsurc that tlrey
continue to be exhibitecl in thei r cìorrect f or:n. z\lso,

dial prompting was higlrly ef fcct ivc, it nray l)rovc to bc

an intermittenr feecrbacl< str.tegy \^/crc inplcnrcrte cl .

Tlre perf ormiìnc() clr- s3 r!¡¿ìrr¿ìlrrs ¡r<lcr .i t. itlrr¡ r ri.i¡;r:rrssi on. Á1 thouglr

the target skills clicl not initially appear to be in her behavioral re-
pertoire, these \dere acquired during traÍning sessions. rlorueverr g€n_

eralízaLion to practice sessions r,vas nli.niur¿rl ¿r'cl , evcln wlren the main-
tenance contingencíes were implemented, error rates remained high ancr

quite variable relat j-ve to perf clnrances of tlre other: ss. Two possible
reasons for tllÍs wc'rr' Ícrcnt if Ír'cr , r¡irstry, r;rì1, ¿ìr)r)¡ìì:r,rìL,ty f.uncr Ít
solncwh¿rt avcrsivt¡ Llr l¡c Lririlrt,tl lrV sornct.r¡lt, otllr,r: [. lurn lrrtr: co¡tclrr es_

pecially in the practice pool ' illhÍ s r,¡as en un(ìl{r)ectecl development

since other ss (e. g. , sl ) , r^.rrro \vcrÉì lìot trainccr by thc coach, seemecl

to enjoy working lvith tl-reir trainers. Â1sor r.sìlen qr,icstioned later
about the procedures, S3 respouclccÌ quite pos Í. Iively.

A second reason may be that'rsr.¿immi.g corrcctly,,did not have

any great reinforcing value for this S. rnformal observatíons, as

rvell as conments f¡onr the coacrr, sLrggestecl that she enjoyed swimmi'g
practices and competiticlns mainly because these provicled opportunities
to interact socially rvith rrer peers and trre coacrres. By contrast, she
appeared to be re1¿lt ively urlconccrnecl rvi Llr llcr ¿rctu¿,r1. sruimmi.g per-
formance ' rt is reasonabre to âssunre th¿,rt some chi-Lclren participate
in a sport for reasons oLher th.r'Lo nìaster a speciflc ski1l

performance appeared to bc clcLc.i:jor¿iLing. ,I,llis

for inter:mittcrìt ¿ìsscssmLìnt of t ¿ìrflrjt bc_.ll;lvirtr-s

alchough reme-

unnecessary if
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(e-g., because clf parental pressLrrc, to bc: rvitrr f r jen<-rs, etc. ). That
s3 had learned the target skillrr rv¿rs cviclent from hcr perfect perfor-
mance under the sp co'dition. Il0rveve r, in rlre authorr s opinion, it
would be necessary to progran strong extrinsic reinforcement contin-
gencies to mainLain correct behavior v¡itii th.is S. l'lost coaches would

prollarbly sct ¿t lrighcr prÍori L), on wgr[irrg rvi t-ll L¡osc clli]-¿ren for
whom correct performance was already quite reinforcing.

Thís research also demonstrated that the effects of traíning are

l-imited to trre particular stroke being trai'red. That is , no perf or_
mance improvements associated with traini.ng on stroke A ruere observed

on control strolie rÌ. llowever, as ill.ustrateci by the probe data,
training one targct- bcll¿lvior of- ¿r sl)(r(ríf ic sLrol<c <licl np¡rear t' h¿rvc

bcncficial- cJ'1clt:Ls otì tlIltc¡r ('()rììl)()n(rrts o.l-LIlt's¿r¡nc sLrol(c.

Tt rnay be arguccl Ll-rat improrrccl perf:orm¿rrìcc rv¿ls cluc, i' some gen-

eral way, to increasecr attention J-r.m the traincr, a'cr not to the
actual procedures utilizecl. IIowever, it has been clearly demonstrated

elser^¡liere that noncontingent ar-rcl/or nont¿rsh sPccri.f j c ¿rttention or
feedback do not pro<iuce raplct r¡r crurar¡1e cìr.rnges in bel-ravior (e. g. , see

Fueyo et a1', r9l5; Hart, Iìey.r-rcrs, Iìaer, Iìrar+J,ey & tarrís, 1968).

Ilcs irics ¡rrorìrrr'irr¡', rt, i i ¡tlr lr, rlt,r.l-r, lll ('l-I'()l-rj ()n Iiìt-fl('L llCIr¡fV-

iors, the error correction procc'clurc al-so;.lcÌtÍ.cvecl social valiclity
along the dime'sions ourlii-iecl by r(azclin (rg77) ancr r.Jolf (1978).

Fírstlyn since the coaches t,hemselves ídentifiecl the target behaviors,
this ensured tha [ .imitortant bchaviors \,Jcrc

Secondly and thirdlv, relevant iirclivicìuals

sel.ectcd for treatment

considered tire changes



produced by the p;.tckirge tÒ bc sigLr i I- i c¿tnt, and tlrc proccclure.s used [o

be acceptable. I'hat is r post-cxpe r inrcnt¿r.l qucrst i oni n¡¡ cst¿lblished

that both coach and Ss ttere very pos.i tÍve regarciing the ef f ecti.veness

of the error correctior.r str.ltegy. I rr ¿rcldi tictn, al-l Ss ind j.catecl that

they would lil<e simi l-¿rr tr¿ri n j ng, olì otlrcr prob I crl s Lr:olics, ;rnd the

coach stated tlt¿tL lrc ruísllcrcl Lrr t:ont irrrrr' rr:-;in¡', lllis; s;lr¡lIclly i.n thc

future.

The results of this experiment can al-so be discussed from the per:-

spective of the motot: Iearning liter¿rture. lìesearch.i-n this area has

demonstrated that the acquisition of motor ski.lls c¿rn be enhancecl by

vari¿rbles such as the opportuniLy to practice the new betravior, and the

tirning and specil'icity of ltirgnrcntccl l-cr:ri lr;lc:l< ol- "ktìt)r^¡lctl ge of results"

(l'lir¡iill, Lgll(); S:t¡¡c, l97l). l'l;rr'll ol ttlcr;(] l¡t('t()r':j rv¿tr; ¡rrcscnL in tlri.s

research. Firstly, since Li:ainjnÍl ()ccurred cluring regular practÍ.ce

sessions, the opportunity to eng¿ìflc in the new bch¿rvior rvas available on

what approxímatecl ¿r cìistributed prrrctice sclieclu,l.e. Iìese¿rrcir h¿ls shown

dístributed practice to be rnore cf I'ective ¿nd ei f icíeilt than rnassed prac-

tice f or motor sltill acc¡uísition, cspecial l.y r.rirenr energy demancls are

high as is characteristic oI rhe spoi:t of srvinrnring (Sage, 1971).

Secondly, when the swimner nt.rde ¿ìr1 err()r, l eedbi-rclt r.¡as given ininlecli-

ately ancl bef ore the next responseì ()cL:Lrr:red . 'l'h ird Ly, lhe verbal f eed-

back dispensed cluring training ancl m¿riutenance precisely specifieci correct

and incorrec t behavi ors . All. o I Liresc f ac tors h.rve been shorvn to f aci -l i-

tate notor skill acquisition (Magill,

although the present research did not

1980; Sa¡¡e, 1971). Theref ore,

deliber¿rte1y ritanipulate any of



Ilre prr.tccclurr-:s

roi th r cc ontnr encl

This resear<':ir h¡ls imnredi:ttc Jrrar: tic¿rl inrpl Ír:¿rLi'ns Ior sr.rimining
coaches' as weJ -l ¿ts s'¡nc c¡ltv.i,us .l.i,r i.L¿rtir¡;rs .n Lhc gc'cr.rlizaLions that
can be dratun f rotn i ts I-estrl ts. I lr ¿lrlrl j L i,r'l , r, lrc l:cstrl ts sug*est that
¿¡ rruml¡er of f o.r- Lorv-u¡r r-cse¿rrcrr s t.trri ics nì¿ìy bc w¿rl:r¿r.Lcd.

Firstly' a In.jor inr¡>lic¿lL ir¡tr I'.r sr¿jnrnring c'ir<.:hcs ís that these pro-
cedures can be effectivel.y usecl to decrease error rates of swimmers who
have persistently exhibited the same error r. or over ¿l year . Furtrrer, the
procedures are efficient in th¿lt errors can be-. clecreasecl in a minimal
nunlber of tr:aining sessi-o's. cor¡ss L perr'o'n¿ìnce can a.r-so be maintainecr
foìlowing tr:aining clrtring re¡1rr1iìr priìct jce c:.ricl iti.ns, al though some

úype ol. inLcr.ntj.LLcnL lcctl b¡tcli l,r; likcly Lo l;c tìcccss¿tl.), lor nìost $i{irnrners.
This feedback can be as'inim¿l .r. ¿rs onr:e or twice per pr:¿lctice.

some f¿rctors 1inlit the gencrrrlity ul ttlc rc:s;rr lLs obtainecl from this
experiment' FirstJy, ¿r'lI srrb-j cci.s i'¡cl-c l:c.l .Ljr¡crry 

'ci,, anci you'g swimnlers.
Thus implications rcgarcli'¡¡ thr¡ cJ'i-erirtí.v..'€.ss rri'LLresc- 

'roceclures 
v¡i[1-r

older i'divÍdua1s, rvho m¡v have bcct't sr,.rinrrni'¡3 ['or n*,r.y ye ¿]):s, renì¿lir-r to
be demonstratecl . seconcì1y, it js 1:ossibj-e lhrrt these r:ers,-rl.ts may not ¿lp_

pJ'y to ¿rLl st'¡inlnlct:s.itt Lltc P.¡rrrl;rt.ir:rr s;rnrp.l ccl , sir.r.cl .'ly l-clur subjects
received trainÍng in this sttrcl\¡. r\ c:.uple .r- prrccclurrr I linitations may
¿l'l-so be identified' since tr¡i¡ri.rg sessÍclrìs u/ere contlrrctecl in a different
poof it was necessary for a.seconcl person t<; s¡1p¡.¡u,ise the other swi.mmers

during the co¿lcltts absertcle. It ¡r<lcliti'', trre co¿rc:lr reqr.rirecì remin¿ers
f rom lhe author to aclminister tlre pì:()gr:ânìnecl f. eeclbacl< ¿r-rcl pronipts to

these v¿¡r j ables , lto Ih

Ëained were consistcrìt

ature.

89

rrL.ilízccl irs r,'c.l .l as the resul-ts ob_

¿rLions f i:oni Lhc iÌìotor skill liter_



stviilmers during the rnainten¿lncc lthirse

these procedures by ¿t co¿rclr nury r:crt¡tr í

suppor ts .

90

'l'hus, st.rccess f. ul adopticln of

rc s()lììc ;lrlrli tirirtlr I cnvircrnmenta_l

A number of future researcl'' investig¿rtions arc suggestecl by this
study. Flrslly, the stucìy coulc.l be r:ep1ir:¿,rLcd us ing o,l.¿er swimmers rvho

have been exhlbi[Ín¡¡ Llte saruc Lìl:r'()r- lor- lon¡.it,ì- I)cri¡cl s ¡l- time. Secon¿-

ly, tlte socÍa1 signÍ f itrrrrìcc ()l- Llrl r'(,fìLÌiìrr'lr t'orrltl lrt' c'xLerucl ecl by: (l )

social validation of tl're target bcli¿rviors (j.c., errors) selectecl , to

determine if a reduction in these erl:ors wirr- ¿rctrrirr11, resurt in in-
creased swimming speecl ; .:rncl (2) t-lic ,.levelol)mcnt of nrore obj ective meas-

urement techniques to assess the clegree to rvhich such procedures are ac-

ceptable to both coach ¿rncl srn'inlmers. A tii.ird ¿rrea f or: f uture research

cotlld jttr¡c:sIj¡irrIel lÌ(ìrl('!r;ìlÍty ol- tllc lrt,ì¡rvior- t.llrrr¡1t, l-r-olu sl()ì,v to lìif¡ìì

swintnriug speccls, ;ts wc1 I ¿rs r:rrlrl í L ions trncl er rvlr iclr Lltc clt''ge w:i.l,l- show

generality over tine. Iìclr ex.rtnp.lc, se.L1. control str:ategíes for maintain-
ing long-term correcL perforntrtnce nri¡iht be clevcLopccl;rn<J tested. Irinal1y,
future sIudÍes cou-lcl be prol itabiy cl ìrecti:cl ¿rt resi:arch.lng metho.Js where-

by a typical co¿rch, uncier typicrr l. co¡rchj.n¡¡ corrcl j.tic¡ns, coulci iniplement

this program on a rc¡lLl lar basir; rv j th ¡l ì arger:. !ÌroLrp oI srvjmmers. ,I.h j.s

might include the clevelopment ¿tncl sLrirseclLreiìt í'iclcl LesLÍng of a se_l-f-

instructionaf manu¿ll 1.or co¿:chcs,
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Si_qq¡-,r_¡_v

In summary, thj-s errclr correr.rtion pach¡ìge r\r¿ìs clemnnsiratecl to be

ef f ective at quJ cli.l.y ci ccrcas-ing, L¡ìr¡ÌeLed error-s r>¡r sv¡ jnming strokes
tiiat had not clì¿lngetì rrtlcl er sL¿ìndlrcl coaclling proc:c:durcrs. The package

ruas effÍcie't in trr¿'rt i.t cricr rrc¡L cr i.srupt cl'goin¡1 ¡rr.ctice, require ex-
cessive amounts tll lhe co¿tchts tjnrc, or neccssit¿rtc Ll-ìe use of cumber-

some apparatus ' Generality of irnprovccl perf onnance w¿ìs achievecl under

normal practice conditiorls cluring tlle m¡rinten¿rnce ¡rlii.rses, as well as

over t\'Jo- to f ive-r¡eek f tlllolù-tlp ¡ìsscssncrnts, 1-or: ss r¡n i-ive of the six
trairred stroltcs (ì.tl ., otl;tlÌ sLrol<.cs rn¡.i tlr ¡lli Sr; c.xr.:t:¡rt I-crr S,ì). l'
addition, the procedures li¡.rcl sr¡cia I vaJ.icli.ty in tlr;r [ [roth the co¿rch and

tllct Ss crlnsitl c'rt'tl lltcrlll t:tl ìrt'lrt'l¡rlrr I ;ulLl irlrl ii,;rlt,tl llrrl tlriry r,v.Lrlrl p;rr-

Lit: i¡l;tLc .irl Llttlttt rt¡t,rt ilt, il l)()li:iil)l('. ltin;r llr,, ('()rì(l ili.rl; t()r. crìlìirìt:irrr,

Ionger-term maint-cll¿ìllce oi' c:i,rrror:L ìtcll¿rr¡ior, ¡lrlrc:ticir.l i.mplications;rncl
1Íniitations of tllis sLucly, as r^¡el.,l ¿ts sugflestiç¡s for luture research
were d,iscussed.
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Apss!-{r¡ ¡

Checklist of Coachir"Lg Beh;rviors

Drrring a Tr;¡ining Scss.jttn



r_ 10

TRA INING CI]ECK],I s'f

Subj ec t :

Trainer:
Observer:

Out-of-pool (with reference to Corre<:t

l. Describe 2 or 3 correct featurcs r¡I

D¿ì te :

Sess i orr:

Time .1 :

'I'í nro ? :

Strr¡lie CheckJ-1.st) .

S 
t s sLrolic ancl give

social apprc¡val f o! these.
2. Identify target behavior and describe correc'.t
___:Sfle4lance.
3. Model incorrect

sef f -prornpt.
and correc t beh;rvior , us.ing appropriate

4. Ask s ro imitaã1".;;-ã;i a"¿ J;;;-r*r,,i;i,;,,

ference bcLir¡ecr-l

s(ìvor¡t I t ilrrr':;

, while

-- 
reÞeatíng thet_s_qU-JIJITL!. _5. Ask S if he/sire can f eel the di f

___LnçgLIeç_!_iLn,] co rr(ìc r bc:h¿r vior .

6. llave S pt-".l:i,,. iì,r-*:f li,''r*i¡-,i'-
__. r cpc¿rt u]g_ s(.:l_l-_-Ì_r()rìrp_L.____ 

.

7 . lnstruct S to swim 2 Lria L la1>s. Ci;. turjllre r f;ed-
back if ngcessaly.

8. rnstruct s to s¡¿im 6 r.ttìrhiË-rrt"urpti"g-ir=pu.r..*

-- 
t a r g e t b eÞ-1v i o L_e qL I gç_!_ry -1@_f_q¿ç_qq L lg _9 ç:l.l- _Lr.omp r .9. Iìxp1ain consequenccs of correr:t ¿rllcl in,,üi..,i:l

___?slf o_ïl¿ìry!_.

t.rll i I e

l!þ![S_ is _sru_immi ng _s i.x

1. Give social irpprova l
correct,ly sr,rum 1irp.

l_{p_s.

irunecl iatclv iol"l ctruirrrl t:.tclr

Lap: (1)__ (2)* - (3) __ (4) (5) (6)

2 . Tap S on slrou lcìcr i rnnrerl i;r t cl,y l-o I I orv j

--__..1 an_e_rrol_qL r_11c1-!_r¡¡gqr_ _behav i or.
3 . If 3 coirsccut i ve crrors .t ."r, strip î

trg c;rc:ìr illstance

¿ìL Lìud tlf lap ancl
___€rvg rorlgç_+ve l eeclb¿rck.

nf Lgf_ê_¡g_s_cr¡¡¿þ!-q-4 
-F_i¡_]_::lr-p- (or a I rcr: I 5 nr i nu Lers )

1. Provide socia L i:pprov,l a.cl f ee dbacl< regar<J i'g his/her
performancq.

2.Provideafin¿ll,
correct beh¿rv ior
practice.

r,¡erb¿rl- pronrpt Lit S to pr;rc t i.ce the
ancl use Lhe seI[-pronrpL c]Lrrjng regular
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Appen<l_íx C

Correct Behavior Cl'recklisls

l¡or thc Freestylc, ììaclrstrolçe a¡rrl lìr e¡rst St rol<c Swlmm1ng Str:olccs



ñ

CORRE CT

Borlv As at as

;¡.n¿5 - Fin

Ar¡ , Pu,[ I

INCÛRRXCI

Head - Rotate head for bre
Don' t Èwíst and/or

Freestyle Checklisr

IL2

,1RH - et-U"i. le-¿-
RECoVÈ,PY - {b_qi_!ig!_

- hand near
uaCer

at-''

-__l.qqe--L-qry¡ bcnds Ínrqarcì as i L comes unclcr the head

Leg"

don't turn ít
when breachi
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IIJ

Backstroke Checkllst

- RoIl shoulder into your ear

-ñç4 ' tães - IË[ acclon beå1n-q-e!-!¡9-¡
- Knees move uD and dor¡n very little

- Toes point dolrn ât bottom of kick
- Toes lust break surface at top of kick

Bodv - Hlps kept hich in Èhe water
- Hips kep! as flat as possible

Head - Î1ÌÈed uo sllehtlv^ eârs ln uater
- Head kepÈ statlonarv. dontt rock



LI4
Breastroke Checklist

Head - Does not go underuater eÈ an.v_-q!!L____
- Durlng glide, head doum so ears at t_op of arms

Body - As flat as possible at all tlmes
- Keep shoulders low 1n water when bre_-lLLing___

Breathing - raise head iust enough to breaÈhe \,ríth chin on water
- rafse head co breathe àrrin@

-zgN- ,tr*,*, I ouc-Jrnt"tro¿ aä faclng dor¡nward

-- 4uri¡s_alr4s
- u--¡^ -n^'rHands start pu1ì.lng outward and

doumward
- Keep elbows high and forward

durilg_ flrsc half of puII _
- Pull hands to shoulders (no

further than chest
- Hands brought together, elbows

dro-1:- dor¿n 
_:ilandiro.@-

paìms dovm and glide

*F==<

.61^

Legs - Bring knec_q -a.nrl 1e1.1; f orward as hands touch ¿r f te r_ j_yl 1__

- Whí1e coilinq, knec:; :.;lloulder width, heels 6 inche-g__ì-p_!r_lI

- At top of_ c-o_ilr_:þc1t trrrn out
- AÈ Èop of_ c,oíl, knee:s nol too far fon¿ard (r20")
- At top of. .coi l, knees_ n-ot r jg_lst_eper!
- From Èop "-î c_gll¿_leeg!__&1È_y1!¡_l¡g_&-9l _q9_r_ _!_h_e_ !:E9!_
- Fron coil cnap feet out and dovm, thighs up ana ¡,e,"]r tog"th"t __-

_¡._ Backward thrust of fee!_ìeeins iusÈ before a q:[rr_11:-¡l3¡dCd in front o:!, -bqd:'__
- Arrns reach stråight forward just before completion of kick
- Alvavs achieve a ful.ly exrended glide posfÈíon
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AppendÍx D

SociaÌ Validation Questions

Administered to the Coach and rhe Subjects



1r6

Sesf"l_Y+ UgelfqrrgqgqgotrÌ1!t.:' Ç_qe.1I

A. Please rate the trai ning proceclure on Llrc, f o I lorving components byci-rcling the appropriate number (r = r'ro or rìoL at all; 4 = neutralor no strong opiniont 7 = yes or very mr,rch so).
1. Assuming another person rvas availal¡Lc Lo sjrrper- r z 3 4 5 6

vÍ-se your other: sr,¡immers, rvcluld tLris pl:ocecjure
be very disruptive to pr¿ìctice?

2. Do you enjoy usi'g this procedure (rs .'. ,:.m- r 2 3 4 5 6
ponent of your r:o;rching strategy) Ltt r,¡orli rvith
swimmers wtro havc problem strokes?

3. rs Èhe actual training procedure difficulL ro L z 3 4 5 6
apply?

4. Do you think this procedure is effecLive lor
ducing errors in swimming strokes?
Do you think the swimmers enjoy being tauglit
this manner?

6. Do you rhink rhis rype of rraining procedure is r 2 3 4 5 6
more effecEive for reducing errors than the
methods you \dere rrsing prior to thi s program?

7, R¿rtc the ovcrall rrscfulncss of thi.s ¡rrot:ccl urc ) z 3 4 5 6
to your coaching .s trategy.

Rank order the forlowÍng components of the trar'-ning package from the
one that you think ruas the most effective (//f¡ to tl-re leasE effective
The same number may be assigned to tv/o or more components if you be-lieve them to be of equal effectiveness.

q

re- I23456

1n L234567

NumberCornponent_

ÍnstrucÈions (regarding correct
behavior)

modelíng of correct behavior
modeling of incorrect behavior
self-promp ts
feedback ivhile swimming (the "st
verbal approval and/or feedback

lap
Correct Behavior Chart

and incorrect

ick" )

at end of each



...Coach (contínued)

Yes

No

II7

c ' I'Ji11 you continue to use this traini.¡¡ ¡rroc:ccrure af ter the re_search has endecl?

lühy no t ?

In a modified form? (Explain)

D' Pl-ease add any additional comments, criticisms and/or suggestionsthat you may have regarding this tiai"i;g-;;;"edure:
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S o c ía I Va 1 ida t i on In reryrqg_Ql¡-e s ! i,llq_! égÞjçSlg
A. Remember when (trainerts name) took you Lo the small pool to work

on your (stroke) ? (describe error ancì Proc:r:clure brief 1y)

1. Did you like the way (he or she) was teaching you?

2. Did it help to practíce beside the p.o1 t'irsr? Did that help
you to see wh¿rt you were doing iùrong, .rrrì what you should be
doi.ng righr?

3 . was it hard f or to swin the way ( tr:riner: rs name) wantecl you to
swirn ?

4. Remember how (trainer's name) was going to tap you on the shoul-
der while you \,rere swimming if you m¿rde ¿r rnistake? trrlhac did you
thínli ¡rbout that?

5. i^/ould you like to be taught like that again (l.etrs say, to help
you with another stroke)? Why or rvhy not?

6, Do you think itts helped you swím Lhe (stroke) better?

B. Fc¡r the next two questions, l0 = very much; 5 = neutral; I = not at
all.

1. 0vera11 (on a scale of 1 to l0), how much did you like being
taughr that way?

L 2 3 4 5 6 7 B 9 .t0

2.Overalf (on a scal-e of 1 to 10), how much do you think it's
helped you?

\234s6t89r0


