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Abstract

This str-tdy exarnined, in å reversal design, the effects of an

edutcational sign prompt and a weekly lottery in promoting qolfers

to repai r bal l marl';g on greens on ån 1B-hoI e purbl i c gol f coLrrse"

The sub jectç¡ inclutded al I gol{ers who pLayed at the golf coltrse

dutring the study. A tatal of 291551 rournds of golf were

regi stered by the gol { coLrrse, averagi ng ?78. B rournds per day,

with only two days having fewer than 1{r(l golfers dutring the

sturdy,

Thror-rghor-rt the str-tdy, the total nutmber of urnrepaired

ballmarlts on three specif ic greens were cournted and tlren repaired

each morning be{ore gol{erE reached those qreens. Unrepaired

baI lmarl': s were recorded as either "1arge" (obviours) or "små11"

(less obviouts). Þata were collected seven days å weell f or 1{t6

consecutive days" The major dependent variable h,ås expressed ås

the nt-tmber of urnrepaired ballmarlts per 1üC) gcllf ers per day"

Dutr i ng aI I basel i ne phases , data were col I ected urnder the

norrnal conditions o{ the golf courrse" Þurring edurcational sign

prompting, a 0.9 m by 1"? m sign was posted neår the entrance

insÍde the clurb houtse. The sign contained (I) an errplanation of

what å bal l rnår[:: i s, accompani ed by photographs showi ng sorne

unrepaired ballrnarlts¡ (l) a description o{ three simple steps of

how å ballmarh can be repaired, also accompanied by photographs

depicting the steps¡ and (f) å reqnest for golfers to hetp repair

bal I marks on gFeenË. Dr-tri ng the weekl y I ottery r Ëo1{ers had a

chance to receive å raf{le tic}tet and win a {ree routnd of gol{ at

that golf cclLrr:;e f rom a weekly draw if they were epotted

repairÍng a bal lmarl* by staf { (who worhe'd on the gol{ courrse) .
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The lottery syrtem was describerl on a (:t.9 m by 1.I m sign posted

at the $åme locatíon åË the edutcational sign prompt, which wets

ahçent clurri ng thi s concli ti on.

Ttre edncatíonal sign prompting had a larçe initial effect in

decreasing the nurmber c¡f I.a-fgg ballrnarlls, butt the initial

baseline Ievel wäs not recovered dr-rring the second baseline

plrase, The reinstatement o{ the sign prompt resurlted in å

decrease comparable to the terminal level of the pr-eviours sign

prompting phase. However, the nurrnber of smql I urnrepaired

bal lmårl::s wÊl.e unaf f ected by the edutcational sign prompting.

When the weeltly lottery was íntrodurced, the number of large

ballmårl::s decreased to åppro)(imately the same level as in the

sign prompting, br-rt this wa:i also accompanied by a decreåse in

smalI ballmar[ls" Following a reversal to baselinen the effects

were repl icated dltring the second þueel(ly lottery condition. The

last baseline phase showed a reversal to previous baseline

I eve1 E, Overal I o the rnean percent redr-rct i on dutri ng each

treatrnent {rom the previouts baseline phase f or l,aroe. and toËal

baLlmår[::s, respectively, were: Å6'l and 77. {ar the f irst sign

prompting phaee¡ 387. and Lb1. {or the second sign promptíng phase¡

4Cr7. and 347, for the first weel:ly lottery; ånd 2L7. and 74Y" {ør the

second weellly lottery.

Ourestionnaires were given to 7Ë gol{ers and nine staf{ at

the end of the sturdy to evalute their preference for the

procedutres. T'he majority o{ the golf ers pref erred to have both

strategies present" OnIy two golfers preferred neither of the

two strategi es. Al I staf f f eI t that ei ther clne clr both

procedurrec were worthurhile f or the golf cclutrse to adopt and aIl
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bt-tt one staf f member f elt that both procedlrres wËre convenient to

åpp I y.

The resLrlts; showed that the edr-rcational siçn prompt was as

effective as the weekly lottery in promoting gol{ers to repair

l Frqe utnrepai red bal l rnarks cln greens, but not the total_. In

çeneral sta{ { f outnd both procedutres conveni ent and worthr¡¡hi 1e to

Lrse and moEt gc]lf ers pre{erred either one or br:th strategies.

The weekly lottery conceptualized aE ån antecedent strategyu

sitltational variables which might have contribr-rted to the impact

of the procedutres, and i mpl i cati ons f or hel pi ng behavi clrs werË

discltssed with surggestions for futturre research,
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Introdurcti on

The I aEt decade has wi tneesed trernendours growth i n the

åpplícation of behavior modi{ication princíples and procedures in

årÉås traditionally thor-rght to be ourtside the domain of behavior

analysis" Fertinent to the present str-rdy åre two areas of

researchr behavioral commutnÍty psychology and behavior

¡todif icatimn in sport. trJhile behavior modif ication in sport is

very mltch ån emerqing {ieId (Mart j.n t¿ Hrycai ko, t98' ) , behavioral

ccrrnrnLrni ty psychol ogy i s wel l establ i shed (Gel I er, Wi nett n tr

Everettr l9Bl¡ Glenwiclt U. Jason, 198ö; l"lartin Êr Osborneo l9BCti

Ni ete eI , Wi nett , MacDonal d , t¿ Davi dson , 1,977)- "

Hçah ;e i nr¡ 1 flnmmr -tni tv F'qvr:hol rrnw

Applied behavior analysis is å {ield with a set of well

defined methodologies (Etaer, WoIf , '¿ Risley, tg6?i Hersen E¿

Barlow, I9761 Sidmanf 196C!)r åñ empirical conceptual base

(Slrinnerî l93B), and a coherent philosophy (Sltinner, 1953r t97tr

ß741 1?78), Despite rninor discrepancies most writers agree that

behavioral commnnity psychology is ån e:rtension o{ applied

behavi.or analysis" Atthoutgh behavÍoral commurnity psychology

research encürnpåsçeÉ å wide spectrurrn o{ target behaviÕrs, the

ensuting review will {ocus on research concerned with

envi ronrnental preservati on clr ecol ogi cal behavi ors.

Littqr Ëqntroå. Str-tdies in this årËa have taken place in ä

variety o{ settings ranging {rorn a fast food restaurrant and movie

theatre to a grÉcery store and shopp i ng mal I ( Burrgess , Cl ar [t n E¿

Hendee, I97Iç GelIer, Farrris, ß¿ Fost, 19711 GelIer, Witmer, &

Tuso r, lq77l I {rorn a f ootball stadiurm to a city etreet and pr-rbl.ic

highway (Faltes tr Hayward, L976i Finnie, L973i Jason, Zolil.,:, l,¿
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Matese I tg7g¡ O'NeiI, Flanc!<, Er Joynerr 1980) r and f rom picnic

and campqrournd årÊås to natnre trials (Crr-rmpn Nltnes, Sr CrosÉman,

1977; LaHart .!¿ Fai I ey, 1975¡ Powers, Osbclrne, t< Anderson r 1973;) .

Intervention strategies for litter control have either involved

manipurlating antecedent conditions or consËqLtences clr both.

Antecedent manipurlatione have generally taken the form of

pramptinq through signs or handbills for proper litter disposal

or pick Lrp (e"9,, GeIIer, I973i GeILer et ål ., t973,¡ ßeIler'

Witmer o 8r Orebalrgh , 1976i Ëel Ier et ål . r tg77 ¡ Jason e't åI " t

Lq7qr" CIther antecedent rnaniputlationg inclr-tded tragh cån design

(e"9.., by malling it mcrrË attractive and salient or by increasing

i ts nutmber i n prnbl em åreås) and the er:arni nati on o{ the e{f ecte

o{ a clean versLrs å littered environrnent on littering behavior

(Crurmp et åÌ. r 1.977 i GeIl.ern Brasted, Sr f"lann, 1980). blhile

conseqLrences were typi cal I y used i n con jurncti on wi th antecedent

strategies, the most cornrnonly employed cclnseqLrence wåE money

given for trash deposits or Iitter bag Ltsåge (e"9" r Chapman E¿

RisIey, L974i Fowerg et al . , 1973), Other conseqLrenceË sutch ås

badges, drinkso and toys for children have also been stutdied

(CIarkn Eturrgess, & Hendee, tq7?.¡ Cope E< GelIer, 19BI¡ LeHart &1

Baileyo 1975), O+ the studies reviewed, only two e:<amined a

Iottery (Baltes 8¡ Hayward I tg76ï Fowerg et å1. , tg7:.) and none

empl oyed {eedbacl'; (by provi di ng i nf ormati on concerni ng present

and paet performance o{ the individural Êr the group) ås å

consequence {or litter control.

Overall, the urEe of antececlent strategies produced modest

increases, i{ åñyr in proper Iitter disposal c}r pic$l Ltp. t¡Jhen

cclnseql(encetl were lrsed ei ther al one or i n con jrtncti on wi th
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åntecedent prompts, resLrlts were çeneraIIy more pronounced.

Since the utnit of measutrement varied åcross stutdiee (e.g., litter

measured by weight or bags) n cornpårisons åcroËs sturdies are not

rneån i nqf r-r1 .

t4êste RFdurËt,ion and...fte-soLrfce RecpvË.l-y. All. burt one of the

stutdies reviewed were concerned with increasing påper reËycling.

Mast str-tdieE were condurcted with str-rdents in dormitory settings
(Ëourch , Giar-ber , &r klarpus, 1979i Ëel L er , Chaf f ee, ?,/. Ingram , tg73i

Wi tmer 8¿ GeI l er , Iq7â, and i n eI ernentary school s (Harnad ,

Bettinger, Cooper, & Semb, tg79; Hamad, Coopern tr Sembe L977r, A

f ew stud í es , however , were condncted cln Ã ËornmLrn i ty-wi de bagi e

sr-tch ås cornrnunity neighborhood programs and in apartment

cornpl exes (Arburthnot, Tedeschi , Wayner , Tlrrner, t.,resael , tr Rlrsh,

1977; Jacobs, 1978; Jacobs & Bailey, LqTq; Reidn Ltrybenn Rawers,

tq Bai I ey, L97ql "

Similar to the litter control sturdies, prompts for waste

påper collection and recycling werÊ generaLly provided through

{1yers, signs, and the avaílability o{ collection bing in stLrdies

wi th dormi tary str-rdents" Eomrnutni ty-wi de sturdi es genercrl I y

empIoyed brochurres and fLyers on recycIing, reminder Ietterso

phone calls, and even prompts appearing in newspåpers.

The mogt cornrnon cÉnËeqLrence strateqy exarnined was fnoney

given f or påper turr-ned in measltred by weight (e. g. o GeI ler et

ä1 . r I973i Luryben $r Bai I ey, tqTq; Wi tmer t< 6el l er , tq7 â) . Fi ve

t¡f the 15 str-rdi es revi ewed empl oyed a I ottery or raf f I e system

and two studi es empl oyed purbl i c f eedbac[t as ËÉnseqL(encÉs (Ëouch

et åLn 1979; Ëeller et å1., 1975, Ingram 8r Geller, L973¡ Jacobs,

1q7Bí and Witmer l:t 6el,lern tq76) "
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Once rnore, antecedente alone appeared to prodr-rce only smalI

ef{ects" Burt the intrpdutction Õr addition o{ conËÉquence

strategies resutlted in drastic positive changes, resutlting ín

some cåses Lrp to 1ü to 15 times rnclre påpÊr retltrned by weight

than when antecedents were employed alone (Hamad et å1.0 t977i

Wi tmer 8< Gel I er '' tq7 6, .

BgçLÉ_eqti ¡.I _Enerqv .Çpnse¡:vati qn . lll most al I str-tdi es which

dealt with residential energy conservåtion focursed on redutcing

electricity consurnption (e.9, , Hayes t¿ Ëone, tg77, 1981¡ Falmert

Lloyd, ür LIoydl I9TA; hJinett, I'lagelr Battalic¡, tr Winklerr 1978)"

OnI y three sturdi es deal t wi th gås*Lrse reducti on (McCl eI l and 
'¿

Belsten, l97B¡ McCl.elland E¿ Êookr 198(rl Winett 94 Nietzelr 197S).

Antecedent strategies alone in the {orm of {lyerso postersn

Ietters, and pamphletsn which encoutraged dwellers to conserve

electricity and provided energy saving tipe, were generally

inef f ective (Hayes t¿ Cone, Ig77i Hebertein, 1975¡ l.lohlenberg,

Fhillips, t< Froctor, I97b; Palmer et å1., tq7Ê¡ Winett et å1",

1978¡ þJinett E< Neitrelt lg73l" However, Winett (1978) for-tnd 6e7"

reduction in unnetressary lighting in lrniversity classroorns åË ;r

resurl t of prompt i nçl throurgh I arge si gns. Al so u bJi nett r Hatcher t

L"ec[rL Í ter, Fort, Fi shbac[r , Er Ri l ey ( 19Bl ) were succesEf utl in

redurcing el.ectricity consutmption by 9/" lø Iâ'l in townhouses and

apartments by providinç information and showing videotaped

progrårns demonstrati ng enerqy savi ng techni qutes.

When conseglrênces werË Íntrodutced either by themselve6 cxr in

combination with antecedentso redurctione in the range of 1C¡7, to

SCri/. were reported (Hayes Ê¿ ËoneI tg77 i l'iohlenberg et ä1 , r t?76i

FaI mer et åI " o 1976¡ tdi nett et åI . r 19781 ücJi nett & Ni etzel 
'
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1975) . Relative to the previouts areðBf å larger nurrnber of

sturdi es empl oyed f eedbacll ae å cctnseqLr€?nce. Feedback was

generally gÍven in wrítten forrn cln a daily mr monthly basis by

researchers (Fecker, LgTBl Fecker t¿ Seligrnan, 1978¡ Hayes 8r Cone,

198l ) or throurgh å rnechani ca1 devi ce whi ch gÀve conti nurouts cost

clr electricity consurmption feedbacll (Blallely, Lloyd, tr A1{erink,

t9"/7 i þlohlenherg et åI . , \q76; l"lcÊlelland t¿ Eook,, 198Ct).

Althoutgh rnåny stutdies cornbined {eedback and monetary rebatee {or

energy saved (e"9", Newsom t¿ Mal<ranÇzy¡ tqTBi and Seaver t¿

Fattersonn L976, I the rnonetary rebate component produrced only a

sliqhtty Iarger effect, if ånyr than the utse of feedback alone

when cornpårisons were made åcrosË Eturdies (c.f ., Hayes 8r Cone,

19Ë1; Seligrnån ,9r Darley, Lq77¡ Winett, NeaIe, tr Grier, 1979¡

l¡linettn NeaIe, hJitliarns, Yo[rIeyn $¿ l'iaurderl tgTq). One study

e>rarnined the utse of a ra{fle system. The raffle was combined

with feedback posters and å conteEt cornponent and led to a 67.

reduction of electricity urse in master*rnetered dormitorieE
( Newsorn 8¿ Makrancr y, 1978) ,

TrarlspqttatÍqL.Enefcy Conservation." Target behaviors in

this areå incllrded redr-tcing vehicle mi Ies travel led (Foxx flz Hake,

ffi77¡ Hake $r Fo:.r:r, 1978), increaeing carpooling (Hirst, t?7bi

Jacobs, Fairbanks, Foche, & Ëtai 1ey, 198ã¡ Rose & Hinds, Lg7â, I

and increasing burs ridership (Deslaurriers tr Everett, t977ç

Everett, DeslanrierË, Newsom, tr AnderFon, 1978). AIthor-rgh

ante¡cedent strategies in the form of goal settíng pamphlets,

verbal and written instrr-rctions., {lyersu and nËwspäper

advertisernents have been employed, all stutdies reviewed also

empl oyed cclnseqLrËnce strategÍ es i n con jurncti on wi th antecedents.
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Monetary r"ewards in the f mrm of rebates f or redurcecl mileage

travel. (e, qJ. n Fo:.rx tt Hahe I lg77 ) or redurced parlling f ee f or

carpoolÍng (e.Ë., Letrhurs t¿ Schar-fe, LITE) have been fonnd to be

ef f ecti ve" Other cclnseqLrËnces surch as provi di nç å pri ori ty I ane

{or car-pool inq and butses (e. q, o Rose Ë1 Hinds, I97â, arrd

pr-ef erential parhing f nr carpooling (Hirst, tg76'ì have alscl been

exarnined, Relative to stutdies in the previours åreå, vårÍouts

{orrns¿ o{ feedbac[< were more frequrently examined in promoting

transportation energy conservåtion" For example, Halte and Foxx

<tq7ß) cornbined monetary reward with self-monitoring to redutce

vehicle mi les travel led by col lege stutdents" Furbl ic {eedbacl< in

conjurnctic:n with grolrp competition were also fournd to be

effective in increasing transportatir:n energy conservåtion

(Rutrrnion, t¡latson, t< lfcWhorter',, lg74, " However, Hayward and

Everett (t97ã) found cost feedbactr (daily commuting cost based on

Ear mileage) alone to be inef{ectíve in redutcing travel mileage

with urniversity emplEyees. Alsoo Lauridsen (L977) reported only

mi n i mal gai n when f eedbac l,; was used aI one " Two str-td i es that

inveçitigated å Iottery component aE å conseqLrence in conjunction

wi th {eedbacþ; (Lauri dgen ,, tg77; Rr-tnni on et aI . r tgTB) reported

only srnall gains in transportation enerqy conçerved"

In qeneral n the lrse of å priority lane or preferential

par[li.ng were the most effective in incr-easing carpooling and blts

riding (Rose ff¿ Hinds., tq7à¡ Hirstt tg76l, Also., small reductions

(utp to ?27., in vehicle mileage were reported ås a resurlt of

monetary reward and/or {eedback (Ha}te tr Foxx, 1ç79) " However,

feedback aLone or in conjurnction u¡ith lottery systerns seemed to

produrce o at best u smal I e{{ects.
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l'ranEiportqti_on_ Saf qtV. A rnore, recent area o{ åppt i cati on

has been concerned with target behaviors sutch as redurcÍng

vehicutl.ar speeding ancl .promoting seat belt wearing. Van Hourton,

Naut, and lf ari ni ( 198çt) {ournd puhl i c posted f eedback to be

e{f ecti ve i n reduci ng speedi nq cln ån urban hi ghway. lïoreover r

f e'edback was {ournd to be rnore ef f ective than increasing the

arnoutnt r:f tradi ti onal pol i ce survei I l ance i n redutci ng hi ghway

speed i, ng ( Van Hor-tton 8¿ Naut , 1981 ) .

A recent stutdy by GeIIer, Feterson n and Talbott ( 198?) {ournd

"incentive {Iyers" given to drivers contingent on seat belt

wearinq wåË clearLy fnore effective than when {Iyers werÊ given

olrt non-contingently. Althourgh the {lyers prompted seat belt

weåring r they f r-tnctioned more as conditioned reinf ortrers in that

the accurnutlation o{ å specific nurrnber o{ flyers with the same

symbol courld be e>lchanged {ør a priee"

L . Inter-

vention strategies for dealíng with environrnental problems or

ecol ogi cal behavi ors have pri mari I y i nvol ved the mani pr-tl ati on of

antecedents or ËclnseqLrenceË, Antecedent strategi es aI one

generally reElrlted in either srnal.I changes clr no change at all.

Interventi ons i nvol vi ng conseqLrences al one or i n con jttncti on wi th

antecedents generalLy produtced å rnurch larger ef f ect ç:n the target

behavi or.

A certain type of ËclnËeqLrence appeared to be a prË*

domínant *trategy within å speci{ic Rreð. For exampleo almost

aIl Iitter control stutdies revíewed empLoyed monetary reward ås å

cclnãFqLtenËe. OnIy two stutdies employed å lottery condition and

clÍle inverstigated thæ use of {eedbaclt. A nurmber of enarqy
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cclnservåtion sturdj.es (both residential and transportation)

employed {eedbac}r either aIone or in combination with monetary

reward" On the other hand, waste reduction and resoLrrce recclvery

stt-tdí es presented a mi r:tutre of conseqLrence strategi es i ncl urdi ng

monetary reward, lottery, and f eedbacll. To some e:<tent, the

f eaei bi I i ty o{ certai n cclnseqLrences mi qht have been precl utded by

natural constr-aints in the setting.

A cutrrent timitation of behavioral applications at the

community Ievel is that while researchers have demonstrated the

sveral.I effects o{ certain treatmentE in particular settings, it

haE been difficurlt and often impossible to demonEtrate behavior

change f or índividutals" This ís eepecial Iy trute {or Eturdies

condutcted i n pr-rb1 í c setti ngs i n whi ch the snb jectE may be

constantly changing (e"9" n street and highway Iitter control

studies)" tdhile it cån be argued that the subject population ig

relatively stable in sorne Eettings (e.9., college dormitory and

resí denti aI or apartment cornpL exes) r oñl y one stltdy (GeI I er et

al . , 1983) attempted to rnonitor the nurmber of treatment exposures

applied to speci{ic individuals (actuaLlyn the car's licenge

plate wås monitored) and behavior change (seat belt wearing) of

those i nd i vi dural s "

Bqhayj or Modi f i catip.n ,_i. n Sport-s-

Despite some early attempts in e:<tending behavior analysis

to sport environments (Rurshal I E¿ Fettinger, I969; Rr-rshal l E¿

Sidentop, 1972), it was only recentLy that behavioral

åpplicati.ons in sport began to gain momenturn" Thj.s trend is

reflected by the proli{eratÍon of research reports and boo}rs

during the past {ew years, In a review on behavior modi{ication
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i n sport and physi cal edurcati on (Donahute, Gi I 1i s, Ë< l..i ng, 19BC)) |

the autthors c j. ted å nutrnber of purbl i shed ancl utnputbl i shed stutdi es

which dealt wi th athletíc behaviors in äreåB surch as swirnming

(FeI l ,, L977) | basebal l (Heward, Lg7ä) | joggí ng (þlar-r t¿ Fi scher,

1974, | {ootball (l4ornaki E. Farnett, Ig7'7't I and basketbalt
(l"lertl er , t973) . Whi 1e the stutdi es represented ån i rnpressi ve

startr the nltthors conclr-rded that research had {ocurged cJn very

{ew sports, that evalutation methodologíes were limited, and that

the effectiveness o{ måny operant procedtrres remained Lrnexamined

Ín the sport environment.

In å three-year spån since Donahure et aI. 'ç review,

considerable growth has already been docurmented (t"lartin S¿

Hrycail,:oo 19Br)" Hrycaiko and l"lartin (1985) pointed to recent

advances in sport :itri 1I development, motivation f or practice and

endurance training, cognitive behavioral approaches to enhance

competitive perfarmance! decreasing problem behaviors of

athletes, and behavioral assessment of coaches and athletes. The

autthnrs conclr-rded that the f urture of the behavioral approach to

sport i s both promi. si ng and e¡r c i t í ng "

Statement oL !,he FrgbI_Fm

Despite the growth of behavioral åpplicatir:ns in sport, most

stt-tdies have been concerned with coaching behavíors and sports

ski l L devel opment o{ i ndi vi duaL E clr srnal L gror-tps of athl etes,

Li ttl e research has be'en condurcted i n cËrnrnt-rni ty sport setti ngs"

âlsor sports etiqutette ås a tarqet behavior has been negl.ected,

In certain inclividutal sports (e"q.,, eyrnnåstÍcs) u etiqurette rnÄy

nc¡t be åE important ag the sþ;itls require'd and it måy not be å

problem f or coaches to Ínstrlrct" hlhile they are not always
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e{fec1.:j.ve dutr¡ tn compe{:inq variatrles, måny naturral and contrived

r:.nrr1:i.r'r gti+nciers çlrctr cr.E rurles and regurLations exist to clrrb

ltnsportsperson*l í ke bsrhavi ors. Al. so, cËnseqLrences (both

reinf orcínr¡ and aversive) sLrppl ied by re{errees., oppËnents, and

f ellow athl.etes serve ðs another soLrrce o{ control . Where surch

ËonËeqt-renceÉ åre powerf utl n i mmedi ate., and conti ngent Lrpon

behcevi or , sports eti qurette i. s general.I y observed.

ïn putblic spr:rt environments ån agent to en{orce such

contingencies is o{ten not avai labIe. l"loreover n the natural

conseqLrenceE f or not observing certain etiqurette rnåy be non-

existent or too delayed to exert any control over the athletes,

Fai l utre to observe sports eti qr-rette not onl y cåLrÊes f eI l ow

athl etes utndute urnpl easantness, i t måy aI so have detri mental

effects on the sport environment in sorne settings" One example

is failurre to observe golf etiqutette on a purblíc golf cclurse.

Whi le gol { eti qurette i nvol ves å number o{ behavi ors (þJatson $,1

Hanni gan , 19BC)) , f ai l urre to repaí r bal l marlls on greens and to

replace divots on {airways are likely the most problematic to the

envi ronrnent,

Since the breachíng of most etiqurette behaviors (e.q",

making Lrnnecessär'y noise whi Ie another golf er is addressing the

ba1I Õr malcing å strohe) have direct and immediate e{fectE c:n

other golfers, one is more Iikely to observe those etiqutette

behaviors to avoid possible aversive consÊqLrences that might be

provi ded by the i nd j. vi dural a{ f ecterJ " On the other hand ,

repairing one's ball,marlrs on greens or replacing divots on

fairways does not Lead tm immediate conseqLrencee. The

maintenance o{ the natlrral envíronrnent åE å conËeqL(encÊ åppears
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to be too del.ayed to exert mutch control ,

Furnosie of the $t-r-rdv

The purrpose of this stutrJy wås to e¡larnine the ltse of two

antecedent procedurres, edutcational siçn prompting and a weel,:Iy

Iottery, to improve ballrnark repairing behavÍors of golfers on å

public golf coLrrse. WhiIe siqn prompting has typically been

considered åE ån antecedent strategy, and a lottery system ås a

conseqLrence strategyn Ít is argured that bc¡th be viewed aË

predomi nantl y antecedent strategi es, Even thoutgh ÊonËeqLrenceË

are involved in a lottery system, the behavior in qurestion for

åny gi ven i ndi vi dutal i s rnore I i lrel y urnder the control of the

annoLrncËment or presence of the lottery system. Because only å

srnall nutrnber o{ indívidurals surbseqltently come into contact with

the conseqLrence, the resulting behavior change t-rnder stutdy ig

largely rule-governed (Baldwín & Baldwín, 1981¡ Skinnerl 1969r.

tlethod

FetÊ i nq_jrnd SLrb j..ects

The gtr-tdy rdåË condr-rcted at hJindsor Farltr Àñ lÉ-hole

mutnici.pal pr-rbI ic goI{ coLrrse in Winnipeg" The sutb jects o{ the

sturdy íncluded al l gol{ers who played at the gol{ colrrse dltring

the sturdy" Based cln daíIy records kept by the golf EoL(rseî å

total nf 39,551 rournds of gol. f were recorded {or the durati on of

the str-tdy, averaging ?78" B routnds per day, Appro>timately 117. o{

the rournds were played by "Feniors" (å5 years or older), 67, by

"juniors" (ló years or younger)n 767" by "regulÂrs" (between 16

and ó5 yeärs r:ld), and 7'/. ø1 the rourndg were played by golfers

after 7 p.m." The last groLrp wà5 classified as "twiliçht

golfers" and åqe categories for this çrünp were not available
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since there were no dífferential rates for di+ferent åge qroLrpei

årnËng these golf ers.

ReEeqrch,DeFiqn

A reversal-repLication design (Hersen E< Barlow, IA76ç l"lartin

t¿ Pear, 1983) wae ursed to examine the ef f ects o{ the edr-rcati.onal

sign prompting and weekly lottery to promote ballmark repairing.

Following ån inítiaI baseline phase, the educational, sign prompt

wås introduced for a period of time after which it was withdrawn

(r'eversal to baseline) and then reinstated" Following another

reversal to baseline observation, the weekly lottery was

introduced, withdrawn, and then reinstated in a {ashion similar

to the educational sign promptíng. The str-rdy ended with å

reversal to baseline condition, The duration of the phases in

order are as followg,

Ini ti aI basel, i ne lEl days

Edurcational sign prompting 15 days

Basel i ne 1,4 days

Educational sign prompting 1? days

Etasel i ne tO days

tdeekly lottery 14 days

Basel ine 7 days

Week1y lottery 14 days

FaEel ine ? days

Dqta CoI Iection Ff oFe.Éutt'çs and ,DenqltdqnL,Vari..Ëb1.e

Throughout the study, the nltmber o{ unrepaired ballmarks

were counted and then repaired on three speci{ic greens each

morning before golfers reached those grËens;. The three greens

were nnmbers l(r (a 98 rn pår three), 12 (a ?86 m pår four), and 1å
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(a 129 rn par three)" Unrepaired ballmarks were categori¡ed as

either" "1årge" (obviours) or "småL I'o (lessi obvior-rs) . This

distinction was made after six days of data colLection, A large

bal lmark was de{ined as å circutlar indentation åppro}rimately 2"4

crn in diameter (the size of å quarter) and typically, although

not necessårily, accompanied by either a breakage of turr{ or tutr{

protrudinç above the eutrface of the green as a result of the

balI's impact. A srnalI ballmark was defined ås å circutlar

indentation less than 2.4 cm in diameter, with no breaþlage of

tur{¡ burt at least åpproximately 0.5 cm deep. An unrepaired

bal Irnarl.; waE counted only if the entire indentation wåE on the

qrÉen, Ëallrnarks which were partially or entÍrely Located on the

apron were e¡:c I r-rded 
"

To record the nurmber o{ urnrepaired ballmarks, the observer

started from one edge o{ the green and laid a thin string acrosg

the length o{ the green to mark off å strip, åpproximately 3 m

wide" The observer then colrnted silently and with a wrist

csltnter the number o{ large and small utnrepaired ballmarks while

walking sIowly throltgh that stríp. The next and sutbsequrent

strips were marlled by adding a second string and then

sutbsequrently moving one of the strings 3 m in front of the other

nntiI the entire green wåË Govered" Hallmarks were repaired ås

they were cournted except when interobserver reliability was being

asseEsed (described Iater)" Thurs the nuunber o{ unrepaíred

bal I rnarks {ournd each morni ng were al ways t ef t f rom the previ ours

day. Frior to the stutdy obgervers repaired all lrnrepaired

ballmarkg cln the three €reens to ensure that the first day of

data col lection incLurded bal Imarkç lef t only {rom the previouts
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day. The nutmber of I arge and Emal I ltnrepai red b"rl I marks b¡ere

recorrjed cln å rjata sheet at the end o.f each strip, ln addition

to the dai 1y bal l marlr cournt o the weather condi ti ons and number of

rolrndç; played dr-rring the previor-rs day were obtained f rom the

records llept by the golf coLrrse"

Data were collected dai1y for 1üå consecutive days except

f nr two morni ngs (days S and ElC,) dure to poor weather condi ti ons,

In each cåscå data collected on the following day (which woutld be

currnurlatecl f or two days) were aver-aged {or those two days.

ïn order to adjust for the daily flurctutation in the nurmber

of golfers, the major dependent variable was expressed as the

nutmber of urnrepai red bal l rnarks per l0t-t gol {ers per day, Thi E was

cal.cutlated by dividinq the nnmber o{ r-rnrepaired ballmar}.;s by ttre

nttmber o{ qol f ers (routnds pl ayed) {rom the previ erlrs day and then

murl t i p I yi ng the d i vi dend by 1Oö.

ï nt ernhqrär-vÊr. Reliabilitv

Dutring interobserver reliability checkso the primary and a

secondary obgerver independently cournted the nutrnber of unrepaired

balLrnarks on each strip" The secondary observer cournted them

prior to the primary observer, The same individual served as the

pri mary obgerver throlrghout, the stutdy, Di f f erent secondary

observers were nsed. One secondary observer, t+ho had rnåny yearg

of gol{ing e}tperiencef wås given verbal instrlrctions on data

collection procedurres and the definitions of large and smaLl

ballmarks prior to reliabilíty observations. Three other

secondary observers received indivídual traininq {rorn the primary

clhserrver and attained at leagt ån ECt7" "nr*ement with the primary

etbserver cln å green prior to relÍabitity assessments" The same
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individural served as the primary c¡bserver throughor-rt the sturdy"

Reliability checks were condutcted on 3Cr7" of aII observation days,

t.rith ðt Ieast ?57, dr-rring each phase" A reliability coefficient

was calcr-tlated for each qrÊen by dividing the gmaller nurmber by

the larger nutmber recorded by the prirnary and second observers.

The reliability scores {or the total , larr¡e, and Emall balImår}::s

on each qrËen åre presented in Appendin I.

Of the 267 reliability Ëcores shoþrn in Appendix I, I34

<97"6]/") were at or above C!"7t1, ?9 (10.87.) were between 0.8 and

C),69n and 4 (I"37.) were at or below C,"4. Low interobgerver

reLiabiLity (c1.5 or lower) was primariIy due to the fact that

there were very few batLrnarlts on the greenË trn those days and i+

ån observer missed one olrt o{ a totat erf only two ballmarl.:so it

wot-tld resLtlt in a very low agreement s;core (tlt,5 in this case).

For example, there was one instance of zero agreement (see

Appendix I) and on that erccasion, one observer recorded one small

ballmark and the other rero.

Overall r the rnean coef {icient pÊr ErËen f or the total nltmber

o{ utnrepai red bal L mar}rs ( l arge and smal I combi ned ) was (:¡.93 r

ranging from o"7ci to I.Ö(t" The mean coefficient per green for

the nutmber of I arge and srnal I utnrepaí red bal t mar lts , respËct i vel y ,

werË C!.Ë6, rangÍng from Cl"38 to L"CrC!, and A"7q, ranging {rorn Cr.C,(,

to 1. Ctö"

Basel i ne

During al.l baseline phases, data were cnllected under the

norrnal e onditíons o{ the golf courrse" There were no signs posted

in the clr-rb hourse or on the qolf courrse to prompt gol{ers to

repai r bal I rnarks on greens.
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Ecllrcat i onaL.-Sl-gn .gt*ampt-{, nq"

Durring this condition, a ö,9 rn by 1"? rn sign was posted near

the entrËrncÊ j.nside the clrrb hnLrse" The sign contained: (1) an

erxplanatinn o{ what a ballmarh is, drccompanied by photoqraphs

showing sorne lrnrepaired bal l.rnarksi (f ) a descriptinn o{ three

si mpl e stepe o{ how tr¡ repai r a bal I. marl'; u accornpani ed by

photographs depi. cti r-rg the steps¡ and (3) å reqlrest {or gol f ers to

hel. p repai r bal I marl':s on greens (see Ëi qurre I ) "

Insert Fignre I aborrt here

t4eel,;1y _Lotterr¿

Dnring this cnnditiono a gol{er had å chance tc¡ receive å

raffle ticket i{ he or she was spotted (by staff who worked on

the golf courrge) repairing a ballmark and win å free round of

golf at that golf course from a weekly draw" The Lottery system

was describe'd on å t)"9 m by I.3 m sÍgn posted at the same

location as the edncational sign promptu which was absent dutring

this phase. Frior to the introdurction of the lottery system, the

sta{f who worked c:n the gol{ cclLrrse were given a written

def inition of ballmåri:: repairinç behavior and Ëorne gr-ridelineE

designed to "space ou(t" ticket-giving surch that it wðg

nnpredictabLe to the gol{ere (see Appenrli>r II for ulritten

instrurctions given to sta{f). ït was also predetermined that no

rnore than 3t) ticllets wourLd be given olrt each day" Golfers who

received lottery tickets coutld deposit them in å small box

Located beside the sign inçide the clr-rb hor-tse and the weekly draw

was made by å sta{{ member who worked in the clurb house. The
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BALLMARK: I,IHEN YOUR

BALL LANDS ON THE GREEN,
I T MAY PUT A DENT ON THE
GREEN AS SHOWN HERE.

REPA I R: t T ONLY TAKES A

FEW SECONDS, USING A TEE,
REPAIR BALLMARK AS SHOWN.

?H0ro ÍHolo

.Lifc
turf

?Hoto

PHoro

3. Pac
down

?Horo

1. Insert
tee

PLEASE REPAIR YOUR

BALLÍ'IARKS. I^lE NEED

EVTRYONE'S HELP.

fHoro

Flgure l. Sign posted during the educatfonal slgn prompÈ1ng
condf Elon.
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I.ottery sign is shown in F'Ígurre 2

ïnsert Figurre ä abourt here

$oËi aI Va.I..i dat i on

At the end of the str-rdyu qurestionnaires were gíven to

golfers to evalutate the acceptability o{ and their pre{erence for

the procedutres and their surbjective reports on whether their

behaviclrs were a{{ected di{+erently urnder the two e}{perimental

conditions. A total of 78 golfers participated durríng this phåse

with 31, ?8, and ã9 golf ers sampled on a Saturrday, Sr-tnday, and å

Turesday rnÉrni ng , respecti vel y, In addi ti on å bri e{ , 6ne-page

description of the stutdy and the resutlts obtained wås prepared

and was given along with dr qlrestionnaire to nine staff at the

golf cÕLrrse to evalurate the convenience of applying the

procedutres and their pref erence concerning the procedLrres.

Sample copies

It should be

descr i pt i on {l{ the

Fignre f shows the

throurghourt the sturdy.

of the qltestionnaires åre attached

noted that golfers did not receive

study and resurlts with their

Resutl ts

in Appendin III.

the one-päge

qurest i onnai reE.

nurmber of gol f ers

T'he rnean nurmber o{

( rournds

goL fers

played)

(rolrnds

per day

pl, ayed )

per day durring each

(f irst edutcational

(second educational

Insert Figlrre f aboutt here

phase were 317

sÍgn prompting) ,

( i ni ti aI basel i ne) o f9ry

lC)l (second basel i ne) , ã84

3C)4 (thi rd basel i ne) , SCIBsign prompting).,
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hII N l^/H I LE Y(")U PLAY
EACH DAY , APPROX I MATELY 20
RAFFLE TICKETS WILL BE GIVEN
RANDOMLY TO GOLFERS WHO ARE
S POTTED R EPA I R I NG BALLMAR KS
ON GREENS. YOU HAVE A
CHANCE TO RECEIVE A TICKET
IF YOU,RE SPOTTED REPAIRING
A BALLMARK. ONE OF THE
TICKET HOLDERS WILL }1lIN A
FREE ROUND OF GOLF AT THIS
GOLF COURSE FROM A WEEKLY
DRAI^I.
REPAIR BALLMARKS AND IN-
CREASE YOUR CHANCES OF

RECEIVING TICKETS AND
WINNING,

Flgure 2" Sign posted durfng the weekly lottery condltion.



BL

to 20 30 40 50 60 70 80 90
CONSECUTIVE OBSERVATION DAYS

Figure 3. The nuurber of golfers (rounds played) per day. Filled data points represenrSaturdays and Sundays.

BASELINE EDUC SIGN
PROM PT

EDUC SIGN
PROM PT

WEEKLY
LOTTERY

BL 8L WEEKLY
LOTTERY

roo

o
trj

J
o-
u')oz
lo
É.
tto
G
t¡J
(D

fz

425

400

300

200

roo

o

l..J
O

t



!1

(f irst weellly lottery) , IS4 (f or-rrth basel i.ne) , L7l. (second weel,;ly

I ottery) r and 169 (f i nal basel i ne) " T'he mean nurmber o{ gol f ers
(routnds played) per day durrinq the sturdy wåE ä78.8, ranging from

34 to 4I9' with only two days (days gB and lOS) havinç fewer than

lC)ö routnds FI ayed.

Figutre 4 shows the total. nurmber of r-rnrepaired baltmarks
(large and smalI combined) on the three greens per lCrCr golfers

per day. It shourld be emphasized that the FigL(re shows the rate

ïnsert Fígure 4 aboutt here

o{ utnrepai red bal I mar lts { or every I C}C, gol { ers " T'hr-rs the actural

nttrnber c¡{ r-rnrepaired ballmarks recorded per day was alwåys higher

e:lcept {or the two days u'rhich had Sewer than lOCr ror-rnds played"

t¡lhi 1e the edutcati onal si gn prompti ng condí ti ons resul ted i n smal I

rneån redutcti ons f rorn thei r resFecti ve precedi ng baEe,l i ne phases,

the dai 1y nltmber of utnrepaired bal trnarks were qurite variable.

When the first weeltly lottery cc¡ndition wås introducedo however,

i t resutl ted i n a sutbstanti al and i mmedi ate de'creaçe f rom the

preceding baseline conditíono with similar resurlts being obtained

dutring the Eecond lnttery condition. The last reversal to

basel ine condition regurlted in ån increase cornparable to previours

b¡asel i ne I evel s, The rneån percentage i n redurcti on o{ unrepai red

ballmarks for each e)Íperimental condition from its preceding

baselíne phase were¡ 6"87" and 15"å7, {or the first and secnnd

edncational sign promptinq conditions, regpFctively¡ and 34,t7"

and ?3.77" Íor the first and second weekly lottery conditione,

respectively"
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F i gutr-e 5 shows the nrrmber of l_*f-q-e. unrepaired ballmarks on

per day" The introduction ofthe three qreensi pÊr ICx:r BoL{er"s

ïnsert Figure 5 aboutt here

the {irst edutcational sÍgn prompting resutlted in a fairly

i rnmedi ate and sr-rbstanti aI decrease (36'A rneÃn redurcti on {or that

phase) from the preceding initial basel ine" However, the Íni tial

baseline level was nöt recovered durring the second baseline.

Althoutgh the overall. Ievel dutring the second baseline phase þrås

Eomewhat higher compared to the terminal. level of the first

edurcati onal si gn prompti ng , the phase rneans f or the two

conditions we,re identical , The reinstatement of the edurcational

sign prompting resLrlted in À rneän redurction o{ 38" 17" f rom the

second baselíne phase and a subsequrent revergal to baeeline

(third basel ine phase) resutlted in dìn increage cornparable to the

second baseline condition, The {irst and second weekly lottery

conditions resulted in meån redurctions of 4Ct7. and 217. f rom the

preceding baseline phases, respectively. The final revergal to

baseline showed ån immediate increase in unrepaired ballmarlts.

Figurre ó shot^rs the nurmber o{ gmall unrepaired ballmarlls on

the three greenË per lCtt) golf ers per day" The edltcational sign

ïnsert Fígr-tre 6 aboutt here

prompting conditions appeared to have no ef{ect on decreasing the

number of smal I utnrepai red bal I rnarks" The resurl tg showed ån

increasing trendn regardless of conditians, and maintained at å
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level of fnclre than 2C) Lrnrepaired bal lmarks p€r lClCl gol{ers per

day urntj.I the {irst weelrIy lnttery condition" The introdr-rction

o{ the first weelrly Iottery condition resutlted in å rneån

redutction of S1"Ë7, from the precedinq (third) baseline phase.

Following a r-eversal to baseline level, the second weekly lnttery

resurlted in å rnÊän redutction o{ ?6.3y" from the foutrth baseline,

No reversal wåE observerJ , however n dutr i nq the I ast basel i ne

condition" The raw rJata for the nrrmber of golferË per day, the

nurmber of total, Iarge,, and small ballmarks per day, and the

number of totalo Iarge, and smalI ballmarks per lCl(t golfers per

day åre prc?sented in Appendi:r IV"

Of the 78 golfers who received the qurestionnaire, the

resurlts shclwed that :187. o{ the gol{ers playedr Glñ the åverå€e,

two or rnore ronnds per weeh l ãÍ'7" played one round per weel: , and

t97" played less than one routnd per week.

When qutestioned whether they remembered reading the sign

posted in each condÍtionr 3g"A remembered reading both signs, 4%

remernbered reading the weehly lottery sign, ?47" rernembered

read i ng the edurcat i onal prompt si gn , and 137" remernbered nei ther

signs. In termsi o{ pre{erence {or the two procedurres I 4g'/.

pre{erred to have both strategies present (i.e", the weekly

l.crttery ae well as the edrrcational sign prompt posted) u t37.

pref erred the weeh:l.y lottery onIy, 3t'/. pref erred the edutcational

si qn prnmpt i ng on I y o and 17" pre{ erred neri ther procedurre " Twrr

golf ers (T.7") indicated that they cor-rld not respond to the

qurestí on becalrse they di d not pI åy very of ten " Fi na1 1y o Lâ7" of

the gol{er-s indicated that they "refiiinded" themselves or others

tn repai r bal l mar[.rs more of ten dutri nç the edurcati onal si gn prompt
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than ir¡ thn weelrly I.ottery condition while a similar percentage

cr{ çoIfers indÍcated the reverse" On the other hand1 3,F7"

j.ndicertecl tha{: they reminded thernselves or others to repair

balLmarkg on qrËa?nçã åsi o{ten durring both conditions and hY" ø4 the

golfers, by not responding to that qurestion, indicated that they

did nr:t remj.ncJ thentsierlves or others tr: repair balLmarlls rnore

a{ten dutring either e¡(perimental condÍtir:n than durring basreline

cmndi.tinn.

Tlrer resiltl ts o{ tlre quresti onnai ree di stri burted to gol { Ëcturse

sta{{ are ELtrnmärized ín TabIe 1. A total of nine qLrëËtionnaires

ïn:iert TabI e 1 abourt here

were distrihutted with foutr being given to staff who wor[';ed in the

clt-tb house and {ive to staff who worked on the golf courge. None

of the clutb house staff reported the posting of the signs in the

clurb houtse to be å hindrance or cåLlse any inconvenience to their

dutties or operations of the club hclutse. Of the four cIr-rb holrse

sta{fr two reported that it wås worthwhile for the golf coutrse to

Lrse the edutcati onal. si gn prompt , crne pref erred the weelrl y

lotteryo and trne preferred to have both present" For the five

staf f t+hn wor[';ed Ën the gol{ coLrrËe, three Índicated that

spotti.ng golf ers repairing bal lrnarks and giving ourt tichets were

not at al I di srupti ve to thei r reglrl ar durti es whi I e üne

i ndi vi. dual i ndi cated that i t wä6 quri. te di srurpti ve" one sta{{

member coutld not respond to the question since he did not

parti ci pate i n the çi vi ng ourt o{ ti ckets" Deaspi te the one staf f

member who reported that the lottery procedure wåE dierr-rptive,
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ïahle I

Surmmary o{ Resr.rl ts 4rom fìuteçti onnaí res to Sta{{ (N=9)

Nurmber of
CI urb Holrse

5ta{ f
Gìol f Ëonrse

Fr ocedlrres bei ng d i srurpt i. ve:

Very muclr

Gurite a hit

Somewhat

SliqhtIy

Not at all.

(Did not respond)

Fref erence !

5i.gn prompting only

WeeÞ;ly lottery only

Etatfi procedurres

Neí ther procedurre

r)

I

ct

t-)

r

()

C)

o

0

4

r) 1*

ü

r
r
rl

r
I

I

0

æ One staf f courld nnt respond becautse he did not participate in
gi vi ng ourt l ottery ti ckets.
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å1. I stå+f saic.l that it was worthwhile {or" the gol{ coLrr'$e to Lrse

the weekly lmttery ctr both procedurres.

Di scr-tssÍ on

Nhi 1e tlre edutcati onal si gn prompti nq wåË as ef f ecti ve as the

weekly lottery cnndition in redurcing the number of lar-ge

utnrepaired ballmarlrsn it had Iittte ef{ect in influrencing goL{ers

to repair ErnalI b¿rl,Imarks, On the ather hando the weelrly lottery

conditiorr resutlted in sutbstantial decreases in both larqe and

smal L bal I mnr[':s" In addi ti. on u rnost goI fers preferred ei ther or

hnttr prr:cedltrçrs over baseline condítion. þJhiIe one stcr{{ who

Nmr[':ed on tlre gol.f Ëc]Lrr$e {outnd the lottery procedutres disrurptive

t-m Lr!¿t?r all f elt that either' or bo{:h procedurres were worthwhile

{or the qol{ ccll.rrsm to adopt"

Sorne obsc¡rv¿rtiont; {rom the staf{ qurestionnaire åre

notewr:rthy" hJhi 1e virtural ly no ef f ort was reguired f rom the

Etaf f ta i rnp I emerrt and mai ntai n the edurcat i onal si gn prompt i ng

procedure, the weellly Lottery requtired ËBrnÊ e{fort from the clutb

hr:utç"e sta'f{ (matlÍng å draw clnce å week) and considerable ef{ort

f rnm the 9CI1{ cor.rrsfÈ sta{{ (obser-vatian and givÍng olrt tictlets) "

ï{ the t;t:af{'e pref erence fnr ttre prmc:edurres wås pLrrely under the

cmntrol of, the resutl ts, aI I staf f shor-rl d have pref erred the

u.rerel';l.y Lotter"y or at least botl'r procedurres. Burt considering the

e{{nrt i nvol ved f or staf f who wor[':ed crn the gol { coutrse to

implement the lottery procedurre, one might suspect that they

r.roltl.d rnore l i tlely pre{er the sign prompting procedure" This,

however, was not the cåEe, tasutal commentg from the etaff whs

wor-ked in thF clr-rb houtse revealed that even though the lottery

procedlrre wås more ef f æctiveo golf ers ÞI-g!úd" be repairing
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ballmLarl{s and they shot.tld not have to be receiving somethinq {or

r5oing r¡hat they shor-rl.d be doing. Similar cornments werÉ also

enconntered from some qol{ers who responded to the qutestionnaire

and i ndi c¿rted that they pre{erred si gn prompti ng over wee}tl y

Iottery. Sínce the golfers had ntr knowledge of the resutlts åt

the time, it is not clear whether their attiturde wolrld change

gi ven the resutl ts o{ the study. t¡Jhi I e those who reveal ed such

cornrnents werÊ f ew n i t poi nts to the possi bi I i ty that si mpl e

rein{orcernent procedures f or certain behaviors may produtce

"psychol ogi caI reatrtånce" (Brehnr, 19ó6 I tg7î.) or "behavÍ oral

reåctånce" in which "individutalg who feeI controlled by external

events (surch åË a demanding prompt) are expected to reEist

cornpliance when possible or emit contrary behaviors in order to

assert the'ir pereonal f reedom" (6eI ler et å1 " , 19Ë30 p" 3C)) , On

the other hand, u'thÍle the staf f who worlted on the golf courree had

to pr-tt ot-tt rnclre ef f ort f or the weekly Lottery procednreo they

were also responsible for maintaining the condition of the

grëens" The larger írnprovernents prodltced by the Iottery

procedure mäy have been sutfficient to o{{set the reqr-tired ef{ort"

The above also sr-rggest that the treatment procedurres lrsed in

this stucly were cosit-e{fective in that the sta{f considered the

ourtcorne to be siçnif icant enolrgh to warrant the cost of the

treatrnent " The i mpI ementati on of

procedurre amounted to the cost of

hand , the week l y I ottery requri red

t i cl<ete and malri rrg a weelll. y draw)

sign" The prize (a {ree round o{

amÕutnt to åny actttal cost t-o the

the edltcat i onal si gn

malri nE the si gn " On

staf{ inpurt (giving

in addition to the

golf) in this case

prompti ng

the other

ourt I ottery

cost o{ the

did not

gml{ coLrrse, A cost*benef it



i1

ånalysiE' in which the rnonetary cost for treatment is compared to

the monetary savings ås5 a resnlt of the treatmento wau not

possible for this str-rdy becaltse the mmnetary cost {or maintaining

the qreens coutld not be isolated from the operating butdqet of the

gol { coLrrse.

A cornrnon limitation o{ commurnity åpptication is the lack o{

i ncJ i vÍ dural data. The natutre of the sett i ng and target behavi or

and other practical considerations often pose severe restrictions

cln di rect gbservati ons of i ndi vi dr-tal behavi ors. The reElrl ts of

sutch str-rd i eE of ten show changee f or grourps of i nd i vi dual s , the

composition oS whi.ch is often lrncontrol.led. On the basis of the

qurestionnaires distribr-tted to golfers, there is a strong

indication that å large percentage of the gol{erE were "t-egur1aFs"

in that they played at least onÊ or two routnds each v¡eek" This

is confirmed by the fact that the golf course had weekty bootrinqs

by two "weeltend" grclurps (Satr-trdays and Sutndays), a ,,seniËrs,,

qroLrp (two days per u.lee[': ) r and å "ladiËs" group (one day per

wee[<) " According to the Staf f at the cIr-rb hor-rge, each gror-rp

consisted o{ appro}íimately 5Cr individutals, the composítion of

which wås relatively stable" In addition, two clutb holrse sta{f

i ndí cated that , based Én thei r past e){pÊri ence r åpprcl}t i matel y 737"

of the gol{ers played at least one rournd each wee}::" Although the

above surggest that å Iarge percentaqe o{ the golfers contacted

the treatrnent procedutree regul arl y, i ndi vi dural data are sti l1

l acki ng " Attempts werË nrade i ní ti all y Í n thi s sturdy to condurct

direct observation of speci{ic índividr-rals who had regular

reçerved bookings on Satr-rrday and Slrnday mornings" ThÍB wås,,

however, discontinured dute to a nlrmber of problems. First,
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clpportunÍ ti es f or the

repairing (i,e., the

at å very low rate.

såmÊ i ndi vi dural {rorn

irnpossibleo di.f f icul t

individnals

bal I hitting

Second, the

one week to

to establish"

obgerved to engåge in

the fty)

bal I mark

occutrredthe grËen on

r"eliahílity of

the ne¡:t wåÉ,

nbserving the

al thor-tgh not

order toThird, in

the directcornpent;åte f nr the aL¡ove problemsn observatíon perind

wås e:ltended to ån i nordi n"rte amournt o{ ti me (hopi ng to i ncrease

the nurmber of observatíons and to estabLish reliabiIity on

spç?ci f i c i ndi vi dr-tal s) " Fi nal I y, even thor-tgh the observer (s) was

Iocated åpprclximately 35 nr frnm the qreen being observed, there

were indications that qolfers were becoming sensitive tn being

" wa{:checj " ,

Anoi:her cri ti ci sm that mi ght be l evel ed aqai nst thi s stutdy

is that the nurrnber and si:e of ballmarl::s may be affected by

weather condÍtionsn "Wet" greens would yield more and larger

bal Imarlls tlran "dry" ones" Thr-re, f 1r-rctutation in the nutmber o{

ballmar$ts may be a resurlt of the qreen's condition apart f rom the

treatment procedLrres" [¡Ihi 1e th j.s {actmr cån not be completely

el.i.mj.n.eted, the daí1y te*mperatutre (recordecl by the clurb hot-tse at

?:3Cr p.m, ) and the daily weather condi.tion obtained {rom the clutb

houts,e r-ecords Elrowed å f airly consiçtent pattern throutghoutt the

stutdy" In gener-al the weather r¡as hot and dry with ternperatures

f lurctr-ratÍng betweerr 3(l and f,0 deçrees Celsiurs errcept dutring the

last tr'ro phases" In additir:n, rain wåË recorded at the EoIf

cot-rrÍr€* on unly sËven days throughor-rt the sturdy (see Appendix V

for information nn tennperaturre and precípitation dr-tring the

sturdy) . Consi derrí ng the stabi I i ty of temperatutre and weather

conditions, the ef{ect of this factor was presumably minirnal,



s3

Another er:tr"aneclLrs variable in this sturdy is that the number

o{ utnrepai red bal l mar lle may f L r-tcturate si mpl y àrsí a resutl t o{

variability in the perfctrrnancÉ o{ the gotfers, This is än

important {actor and also one that courld not be controlled.

Variability in qol.ferË' perforrnancF probably accournted for mlrch

of the variabÍlity in the resurltg in this sturdy. However, in

most cases and especial ly dutring the weekly lottery conditions,

the ef f ects observed were large enoulgh to surggest that the

treatments did contriburte to the decreaËe.

In i nterpreti ng the resurl tE of thi s øtr-tdy o a {ew f actors åre

worth nnting" Ëven thoutgh the weellly tottery procedurre was rnore

effective than the edurcational sign prompting in qeneral, the

possi bi I i ty of seqr-renti aI treatment ef f ects shoutl d not be

overl ooi.;ed " hlhi 1e the l ott,ery condi ti ons were abl e to decrease

the nurmber of urnrepai red bal I markE {rom thei r respecti ve

preceding baseline phasesn the fact that the ínitial baseLine

Level for larqe. ballmarlts was not recovered during the second

baseline phase (see Figurre 5) sr-rggested that sctrne cårry*over

effectE may have been operating" Alsoo in considering the

ef{ects of either procedutre, it wourld be an oversimplÍfication to

concIutde that either treatment procednre wäs solely responsibIe

for the final ourtcome observed, A nurmber of siturationaL

var j.ables may have added to the impact of the manipurlated

antecedents" For e:<arnplen it is possibLe that the treatment

procedutre only af {ected Bome golf ers to íncrease their bal lfiåíl:l

repairing. In tlrrn, these gol{erË måy have inf lttenced other

mernberg in the groutp by either verbally reminding them or by

sÍmply futnctioning ðs a model. Another possibi1ity is that
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stimr-rIurs qeneral iration may have, occurrred in that a golf er not

bal l mark , br-tt addi ti onal ones nËåronl y

by"

repairecl his 0r her ûwn

Al trr-ri stí c or hel pi ng behavi or has been de{ i ned aE "behavi or

that benef i ts another perËcln rather than onesel f " (hlri ghtsrnån t

L977, p. I7B). t¡Jhile helping behavior cån be exhibited in

di+ferent forms Eutch as per{orming a favor for a stranqer or

rn.eking å donat"ion, it is o{ten considered lrnder the rubric o{

prosocial behavior*-behavinr that has positive social

cçrnseqLrenceË (hJispe I tg7?,, Ig77l . From an operant orientationt

sutch beh'rvÍor måy be viewed as utnder the control o{ å nutrnber o{

variable:;" First, it Ís rule*governed (5kinnerl 1969) in that

one behaves in å certain wåy as å reELtIt of ä verbal instrutction

ËLrppl ied eíther by crnesel{ clr others. SociaI norms and valutes on

helping behavior åre examples of gt-tch rules sanctioned by our

curlture. A problern, howevern with helping behavior under the

control o{ rnles is that the behavior is typically weak dute to a

lacll of imrnediate conseqLlences and that the Long term conseqLtence

c:f benef iting the cr-rlture erterts weall eontrol . In addition t

nLrrneroLrs si tr-rati onal vari abl ec måy compete wi th hel pi ng behavi or "

Surch variables might inclurde the inconvenience of helpingr the

arnolrnt o{ ef f ort reqlri red, and possi bI y competi ng verbal

statements (belief) that it is not one'Ë responsibility. The

ecJurcational sign prompt in this str-rdy might bF viewed å5 ån

attempt to strengthen the control of the rr-tle by specif ying the

behavi. or and the condi ti ons under whi ch i t shoutl d occur as wel I

ås the I ong term conËËqLrÊnËe o{ sutch hel pi ng behavi or " Whi 1e the

resurlts surgge*it that surch å strategy wåE as ef{ective as the
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wee[{].y Iottery in decreasing the nutmber o{ large ballrnarl':s, ít

had no e{f ect cln the nutmber of srnal I baI I rnar}ls. It i s arçr-red

that the weel:Iy Iottery shor-t1d be viewed also åB Àn antecedent

strategy as opposed tc: a cclnseqlrencÉ strategy. This argurment is

based on the {act that only å small nr-rmber of individLrals

actutal ly contacted the baclr*r-rp reinf Õrcer (winninq the prire) .

Thuts the annor-tncernent or presence o{ the lottery systern

f urnctioned åsr an antecedent to perhaps strengthen å gol{er's

verbal behavior cencerninç the reinforcer and in ttrrn behaviors

that i ncreage the probabi I i ty of bei ng rei nforced ( i . e. n

repairing ballmarks), This is similar to br,tying lottery ticllets

in everyday Life in that the ticket-burying behavior is primarily

utnder antecedent control (e,g"o self-generated verbal statements

concerni ng potenti al rei n{orcers) . l"lany peopl e behave, {eu,r are

rei n{orced "

ïn Ëonclusion, the resutlts o{ this study showed that the

educational sign prompt wås as effectíve ås the weehly lottery

systern í n decreasi ng the number of I arge unrepai red ba1 I fiåF l:iË r

bt-tt not the total; that sta{f cnnsiclered both strafsgi**

convenient and worthwhile to Lrseï and either one or both

strategies were generally pre{errecJ by golfers over baseline

condi ti an. A nutmber o{ qlresti ons and cclncerns have been rai sed

whi ch f uttutre research may addrÊsl.;" Fi rst r trEÞ1i cati r:n of thi s

strrdy is necegøäry to tease out åny patential sequrential

treatment e{fects" Secondo t¡etter assessrnent metl-rodologies need

tn be devel oped f mr obtai ni ng i ndi vi dural data i rr commurni ty

settings sr-tch As the Ëne elrernplif ied in this str-tdy. Third,

{uttutre research j.s rreeded tn e¡ramíne the component e{f ects of the
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nätLrre o{ consÉqLrence i. mpl i ed

Í rnrned i acy o{ the cr:nseqilence

r¡turclies are needed to exatmine

ohse'rrved in this research"

in a weelrly lottery and the

i mpl i ed. Fi nal l y,

the dlrrabi I i ty o{

fnore l ong terrn

the effects
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Appendi:.1 I

ïnterobserver ReI iabi I ity Scores

{or Tol:al , L-argeo and 5ma11 Etallmarks on each Green
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Interobse rver Reliabllitv Scores
for Total. La rse. and Small Ballmarks on each Green

10th Green
To tal Large Sqlell

12th Green
Tota1 Laree Srnall

16th Green
Toral Larse SmallDay

5
6

7

I
13
20
22
26
29
31
34
36
38
40
45
53
54
56
62
64
69
7I
73
77
7B
B5
90
96
9B
99

103
106

.93

.98

.88

.84

.94

.91

.79

.95
1. 00

.93
1.00

.94

.98

.93

.92

.98

.9r

.98

.83

.94

.93

.89

.87

.86

.96

.80
1. 00

.94
1. 00
1. 00

.89

.96
.93
.9r
.99
.86
.97
.97
.96

1.00
.95
.87
.98
.86
.98
.96
.98
.97
.95
.72
.88

.98

.91

.87

.BB
1.00

.83
1.00

.BB
1.00

.96
r. 00
1. 00

.94

.83

.92
r. 00

.95

.56

.74

.98

.87

.76
1.00

.64

.78

.94

.64

.90
1.00

.81
,92
.95
.67
.92
.85
.38

1.00
.70
.50

r.00

.63
1.00

.65

.73

.45

.67

.7L

.80

.BB

.BB

.96

.80

.60
1.00

.91

.78

.73

.75

.94

.81

.L4
ar.t)

.67

.78
1.00

.56

.50
1. 00

.97

.94

.91

.94

.98
1.00

.98

.95

.72

.67

.82

.97

.56
1.00

.81

.BB

.82
r81
.79

1.00
.75

1.00
.BB
.93
.82
.83
.85
.87
.82
.86
.93

1.00
1.00

.74

.93

.80

.BB

.82

.83
1. 00
1.00

.90

.80

.82

.82

.97

.73

.72

.92

.68

.BB

.83

.91

.89

.95

.92

.69

.86

.67

.58
1.00
1.00

.98

.83

.91

.92

.94

.89

.72

.94

.97

.57

.91

.92

.86

.77

.74

.80

.95

.75

.93
ot

.89

.93

.96

.96

.93

.80

.80

.86

.83
1.00

1.00
1.00

.65
0.00

.68

.94

.64

.67
1.00

.88

.96

.BB

.93

.93

.76

.68

.78

.76

.96

.81

.83

.60

.90

.50

.BB

.50

.67

.73

.50
1.00

.92

.95

.94

.98

.93

.85

.93

.84

.93

.94

.88

.95

.70

.93

.84
1.00

.92

.88

.94

.98

.91
1.00

.77
l. 00
1. 00

.76
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ELl.l-niiL.-LN.H.S-". HUJI- [i.M|.Ë-" Ëri"r"I-*ff.ûE:f:L"E:*.IJ"Ç.kß]S-*fÇJJ--ËtË]LS..uf INF"-"-F-Ê.tUJâßtig

F c¡r the pL(rpo$e CIf the proj ec;{:. u p l ease obs;erve the { ol l owi nq
gr-ri.rJeIi.nes {:or- givi.nç oltt r¿r{fIe tic[lets to gol{e"rs"

SirnpIy qive r:rurt thm ticl:et:: when the apportr-tnity ariEes"
l"here is nn mini.mutm nutmbe:r that ynlt have to gÌ.ve outt cln
,â parti,ct-rlar- day, br-rt a1l. sta{{ tagether sfrourld qive oltt
ncl rnmr-e than 2(i tic[,: etç in one day'

üi.ve efl"q,ì. tj.cket to å gml{er r:nly å-f-Lef.. yor.t mhse¡rved that
he or stre has repaired a tralIrnarþ; on a greeÍl (i.t doesn't
nr¿'rttE:r ullrich çreeln)" f:ronl an observer-'s3 (youtr)
stantJ¡:oi.nt, tlallmarl,: r-epairing shor-tId at Ie.rçt incl,t-tde
tl'rti:l qr:l{er Lrending dou+nu rna[': inq pryinç motione towards
tht: gre€:n, and pa{:.ting down the clreås eittrer by f oot or
r-rs,i. ng {:hm plrtter 

"

.i¡ 
" hlhen gi.vinq orrt å tic[ret, simply than]l the individutal

"{or repai.r'i.ng a bat.1m¿lr[,:"" Det"ri].s o{ the wee}lIy draw
for tlrE¡ ra{fl.ril år€r e:.rplainmcl on the ticl':ets and on the
sj.qn j.n'lihe cl.urb hmt-ts.e" Therefore, there is no need to
qi.ve åny ex¡:lanati.nn, I+ a:il::ed, si.nr¡::Iy Ëtsl:: them to read
Lhe {:i.cl.,: ç:L: arrd thm ç'i.qrr i.n tlre clutb l"lonse'

Tlrere cl-r? tr^.ro restr"i.c{:inns on giving outt tic}tets: (a)
qol.{ers who did not repair a ballrnarlt or who began
re¡:airinq baltm(ar[::Ë while yolt åre giving å ticltet to a
member clr rnembers o{ that grclLtp do not get å tictlet; and
(tl ) pl. ease do not gi ve outt ti cllets to gol {ers f rom
çurccessive groLtps at the sarne qreen" That is, i{ å
tichc*t has beerr given outt to a qol{er of å grclL(p on a
p;rrt j.curlar green, the ne>lt grüLtp cominc-¡ Ltp on that sårne
qr-ÊLãn do nnt receÍve äny ticllets whether they repair
bal.l.rnår-[::E çrr nat, This s3er-vers to spåce outt ticl':et
ç¡ i vi. ng ¿ì!3 we*1 1 år'¡ not to cLte qol { err; o{ { sr-tch that they
nnly rtlpcli.¡'- bal. lmar[,: si when therre's å sta{{ aroltnd, Of
collr-liçi? yclLr míght ohçerve thenr later at. another green
and givel them tic[::etç;"

Ymrtr cËclperation i.n this project is greatly åpprÊciated.

I

:l

4.
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A re for Golfers aÈ the Wlndsor Park Golf Course

Ae you may have notlced, we have tried out tvro methods durlng Èhls season Co

promoEe golfers repairlng ballnarks on greens. The purpose of thfs questLonnalre
is to gaËher some lnformatlon as Èo how golfers feel about the methods. I'le would
apprecfate your help ln Èaking a few mfnutes to complete Èhls questlonnaire. The

lnformatlon you provfde wtll be valuable 1n helptng to decermine'Ehe besE way for
improvlng and maintaining the golf couraets condltlon. Please check the approprlate
.."por,".-for each quesÈ1on below. Please return the questfonnaLre to me after lt 1s

compleÈed. Thank you for your cooPeratlon.

1. On the average, how ofCen dtd you play at l^Ifndsor thLs season?

more than twice a week

_Èwice a week
once a week

-less 
Ëhan once a r.¡eek

2, The first method used to promoEe ballmark repalring tnvolved posting a sign in
Èhe club house explalning whac a ballmark is, how fÈ can be repaired, and asking
golferst help ln repafring ballmarks on greens. Do you remember readlng that sÍgn?

3

yes no

The second method involved a weekly lot.tery for a free round of golf. The lotÈery
sysÈem was descrfbed on a slgn fnside the club house. Do you remember readlng
that slgn?

_Yes _no

If one of the Èwo methods were Èo be used in the future, whfch one r¡ould you like
to see the golf course adoPt?

_sign prompting (the ffrst method)

-weekly 
lottery (the second method)

have both sign promptíng and weekly lottery Present
nelther one should be used

5 How sErong is your preference lndfcated in quest.íon 4 above?

6

very sErong quite strong 
-mild -very 

mild

I^then the sign prompË (the firsË method) r¡¡as posted, did you remind yourself or
others to repair ballmarks more often then when it rl¡as not posEed?

much more often more :oñeen about Ehe;rsame less ofcen much less offen

7 tlhen the loÈtery system was posted, dtd you remind yourself or oEhers Èo repair
ballmarks more often than when it vtas noE posred?

much more of ten more ôf ben about the same _less of ten much less ofEen

If you remfnded yourself andfor others whtle youtre playing'
ofcen when one method was used?

more often in slgn prompting (the flrst mechod)

-tot" 
of ten ín weekly loctery (the second method)

4

I

about Èhe same

did you do lt more



A Brief Descrlptlon of che Results of tÌre Ilallrnark Repairlns, Proiect
and A QuesElonnaire for Staff at the l^Jlndsor Park Golf Course

As you know, we have been examlning two methods during thls season co prornote
golfers to repalr ballmarks on greens. 'the flrsc meEhod (sign prompt) involved
simply posElnfl a large slgn ln the club house explafnlng what a ballmark is, how
it can be repaired, and promptlng golfers to repair ballmarks on greens. The second
meEhod fnvolved post.lng a large sígn in the club house anounclng a weekly loLtery
syscem ln whtch golfers had a chance Ëo recefve a raffle tlcket from staff if they
were spotÈed repairfng ballmarks on greens and winning a free round of golf from
a weekly draw. Thts projecË has noq¡ been completed and Èhe resulEs are brlefly
descrfbed below.

Throughout the project, the total number of unrepalred ballmarks on three greens
(number 10, 12, and 16) ú/ere counEed and Ehen repaired each day. Unrepaired ballmarks
were divlded into tv¡o Ëypes: "large" (obvlous) ballmarks and "smal1" (less obvfous)
ones. Presumably, the large ballmarks are more damagíng to greens if leff unrepaired.

You might recall, the signs erere not posEed in Ehe club house throughtout the
entire project. RaËher, it was displayed for shorË periods of time (one Eo two weeks)
separated by periods of no sígn. This allowed us to compare the number of unrepaired
ballmarks found when the signs were posted versus when che signs ltere not posLed.
Because the number of golfers varied each day, the resulEs are presented in terms of
the number of unrepaíred ballmarks per 100 golfers. The figure below shows the
average number of unrepaired ballmarks per 100 golfers per day duríng each of Èhe

periods.

Øú
tLJJK

JJ4o
rq(J
âo!loúÅ
H<ú
Ê. klH&
ù,xZØ<5zê

l¡l
l\øú
O p¿ f¡¡(, Â¡

o-
zøo

(J
4Øúu
k¡ 0¿

<x

%

TOTAL
T'NRÞ:PATRED
EALLHÂRKS

.,I^ARCE,,

IJNREPAIRED
BA,LLHARKS

It should be emphasized rhat the number of
ballmarks indicated in Ehe figure has been combined
for the three greens and has been adjusted for 100
golfers only. This means if there were 300 golfers
a day, the actual number would be tripled for che
three greens.

NO SICN I.IEEKLY

SICN PROMPT LOTTERY

In summary, Èhe results indicace chac the sign
prompt had a substancial influence on golfers in
repairíng large ballmarks, but with small or little
impact on golfers in repairing smaller ballmarks.
However, Ëhe weekly lotÈery showed a substantial
effecÈ in promoËing golfers co repair boEh large
and small ballmarks.

I,Ie would like to thank all the staff, especíally chose who helped givÍng out
Iottery tickets, for your cooperat,ion Ëhroughout thís project. Special thanks to
Mr. Rick Thaín, Ron Dicken, and George Harper for their permissions to carry out
Ehe project. and for their continued cooperatíon during the project. A more detailed
repor¡ for thls project is being prepared and iC will be made available upon completion.

As part of this project, we would like Eo request your cooperatíon in taking a

few minutes fo complete Èhe aCCached questíonnaire. The purpose of fhe questíonnaire
1s Èo gaÈher informatíon on how you, as staff, feel about Èhe procedures used and

the results of Èhe project from a practfcal sEandpolnt. Please do not identífy your-
self. I will reÈurn Eo collect the completed questlonnaire. Thank you again.



l. (!-or
one

2

AQU estionnaire for S¡aff

staf f' who work in rhe club house.)
of the signs in Lhe club house to be

Dld you find che Poscing of eiÈher
a hlrdrance or cause any fnconvenience
house?

somewhat sl íghtly not at all

course.) Did you find rhac
out tickets to be disruPtlve

55

spofting golfers
to your

1n your duLies or operaÈions of the club

very much quite a bit

(For staf f r¿ho work out on the golf
for repairing ballmarks and givíng
regular tasks?

3

very much quite a bit somewha t

Considering the resulEs described earlier, and considering
the methods used, do you feel that it is worthwhile for Ehe

either or both of the Procedures?

slightly noÈ at all

your ovJTr reacÈions to
golf course to use

_sign prompt ing ( the
_weekly lottery ( the

both should be used
neiÈher should be used

first method)
second method)
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Day
No. of
Golfers

303
305
308
L40
334
191
390
343
333
349
236
361
338
4rB
326
338
366
335
370
306
L44
337
2L2
400
L94
4L9
384
336
258
279
316
L74
35s
310
273
220
307
384
303
324
322
304
267
306
3s4
276
269
310
363
300
263
343
355

36. 3

r9.1
26.8
52.5
48.8
80. 6

47 ,4
30.0
33.6
28.7
67 .B
44.3
55.0
43 .5
4r.4
42.9
44.3
52.2
38 .6
36.3
52.8
45.L
39.6
44.3
57 .2
31. 0
43.2
42.9
32.2
40.9
31.0
55.7
28.5
48.4
51.3
32.3
43.3
37 .8
53. r
43.8
4L.6
51. 0
44 .6
56. 9
42.L
44.2
40.5
3r.0
32.2
29.7
38.4
35.6
35 .8

37 .2
2L.9

No. of Ballmarks
ToEal Large _ Small

Ballmarks/100 Golfers
Total Large Snall

1
2

3
4

5

6
7

B

9

10

110
58
82,5
73.s

163
r.54
185 L45
103 75
LLz 81
100 66
160 r23
160 LL7
186 140
LB2 133
135 LL4
r45 105
L62 126
L75 r22
L43 97
111 82
76 49

L52 99
84 43

r77 99
111 58
130 56
L66 60
L44 60
83 34

LTî 32
98 42
97 51

101 33
150 101
L40 67
71 31

133 66
L45 54
161 67
L42 63
L34 55
155 72
r19 72
L74 58
r49 50
L22 60
109 45
96 42

LL7 42
89 29

101 37
L22 39
L27 51

9.3
9.8

11
L2
13
L4
15
L6
L7
1B
19
20
2L
22
23
24
25
26
27
2B
29
30
3l
32
33
34
35
36
37
3B
39
40
4T
42
43
44
45
46
47
4B
49
50
51
52
53

40
28
31
34
37
43
46
49
2T
40
36
53
46
29
27
53
4L
7B
53
74

106
B4
49
B2
56
46
6B
49
73
40
67
9I
94
79
79
83
47

r16
99
62
64
54

60
64
B3
76

3
9

I
4
4

I
0
1
4
4
2

B

0
4
3

B

9

4

6
9
2

5
3

3

3

6
5
1
5
1
1

4
1

7

0
0
1
7

7

5

6
7

1
4

4

9

32
24
T4
2L
L4
22
19

24.
18.
52.
32.
4L.
31.
35.
31.
34.
36.
26.
26.
34.
29.
20.
24.
29.
13.
15.
17.
13.
11.
13.
29.

L7.
23.
27.
19.
14.
2r.
L6.
13.
11.

o

L4.
11.
L4.

6.4
11. B

L0.2
8.1

L5.7
11. 9
13.6
LL.7

18. B

L5.7
19.3
19.5
27 .3
L7 .6
27 .6
25.0

L7 .7
26.4
L9.2
15.8
26.7
L8.2
2T.B
23.7
31.0
24.4
24.5
10.3
L7 .6
37 .9
27 .9
22.5
23.8
L7,4
20.7
20. 0
24.3
24.2
2r.4

1s.8
L2.4

9.8

9.5

19. 0
29.4

75



-!e¿
54
55
56
57
58
59
60
61
62
63
64
65
66
67
6B
69
70
7T
72
73
74
75
76
77
7B

79
80
81
B2
B3
B4
85
86
87
8B
B9
90
9L
92
93
94
95
96
97
9B
99

100
101
LO2
103
104
105
106

No. of
Golfers

299
296
233
2L2
200
235
315
301
347
276
264
285
3r2
323
265
355
340
3r4
22L
350
342
327
366
308
269
300
32L
259
322
272
]-77
22L
29r
276
279
L49
248
L34
179
193
295
lBB
L87
202

34
269
230
L93
107

4B
L34
115
222

No. of Ballmarks
Total Large Snall

131 61 70
106 32 74
101 30 7L
96 24 72

LO7 28 79
84 22 62

126 49 77
r4L 75 66
L52 89 63
110 43 67
78 23 55

136 65 7L
110 50 60
L27 66 6L
lls 60 55
156 74 82
106 53 53
97 33 64
31 11 20
83 44 39
93 49 44
78 30 48
73 34 39

103 61 42
90 54 36
86 25 6r
64 24.5 39.5
64 24.5 39.5
81 30 51
95 32 63
82 38 44
92 s6 36

106 34 72
91 45 46
76 39 37
72 36 36
86 56 30
35 L4 2L
s6 37 19
65 24 4L
68 29 39
36 18 18
49 25 24
45 24 2r
18L26
64 3s 29
42 24 rB
54 22 32
31 L2 19
20119
38 22 L6
53 38 15
83 50 33

To

43.
35.
43.
45.
53.
35.
40.
46.
43.
39.
29.
47.
35.
39
43
43
31
30
L4
23
27
23
19.
33.
33.
28.
22.
22.
25.
34.
46.
4L.
36.
33.
27.
48.
34.
26.
31.
33.
23.
19.
26.
22.
52.
23.
18.
28.
29.
4L.
28.
46.
37.

Ballmarks/100 Colfers

20.
10.
L2.
11.
L4.

9.
15.
24.
25.
15.

B.
22.
L6,
20.
22.
20.
15.
10.
5.

L2.
L4,

9.
o

L9.
20.

25.
11.
L6.
L4.
24.
22.
10.
20.
L2.

B.
B.
B.
9.

11.
2L.

9.
9.

13.
11.
35.
13.
10.
11.
11.
22.
L6.
33.
22.

tal Larse Surall

23,

13.

25.
30.
33.
39.
26.
24.
2L.
18.
24.
20.
24.
19.
18.
20.
23.
15.
20.

o

11.
1'

L4.
10.
13.
13.
20.

13.
15.
23.
24.
16.
24.
16.
13.
24,
L2.
15.
10.
2L.
13.

9.
L2.
r0.
L7.
10.
7.

16.
17.
18.
11.
13.
L4.

58
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Dai 1y Ternperatnre and F,reci pi t.rti on

at the- GoI f Courrse thror_rghourt the St,_rdy 1 . z

ËåSELINE 1 EDUC SIGI!
FF:Ol'1F'T 1

Dav

BL? EDUC SIGN
F'ROMF.T 'I

BLf, þlEEl':.LY
LOTTEF:Y 1

EL4 WEEI']LY
LTTTERY T

EL 5

Dav oC cC Day oC Dav c C Da./ 'C Day cC Da oc Day 'c Day 'a
1

+
=J
6

I
9

lrj
11

tî
l.r
14
IE
LJ

1ó
L7
Iri

F'hase

19
2C)

21*

;;*
?4
?5
?6
?7

"B?q
f,o
.:. L

S2

7t-t
7t
7?*
-7 -1

74
7=
76
77
7B
79
8{:'
81
g1
8f,

B4
85
8ó
87
88*
89''
9i:r

91*
9a
9f,
94
95
96
97
gg*
99

1 (:)r:)

1C)1

1 (:):
1(1f,
1rl4

1()5
1 {:r6

.:' r
T^r

1è
L7
15
14
?T
-] .?

?4
-r4

?:'
-,r7

-È

"È-..4
-.rai

2L
2tj
L4
19
t7

15
18
1-7
?t.-r t

34
27
?9
2(:)
3t-r

f,4
-, *,
.-''ô
.:, /
f,8
f,9
4t-t
41
¿?
+.j'
44
45
4ó
47

-..'a

f,1
lt{.-r I
'24
-Êi*l

.a st
1ç
f,t-r
j,¿

îç
!i;
a7
f,1
Ìii

4B
49
5tj
51
F1J¿

.J -'
e^J¿+
q_Ê
JJ
L-tJCI
C1

5Ë
59

'1-.'

18

"B}A

.J.._,

?a
i 'j'

f,f,
.:'ò

:-,tj
29

ô(j
61
6?
õ.:'
ti,+

65
66
67
6B
69

?5
?ó
?6
?a
T.:\

.j, I

Jt-r
1'7

18
.:, r.-)

IE._'J
1-:l

19
4"7
ô<
¿-J

¿J

1a

"8?l

f,ir
.:¡r.-t

"9

i8

:l 'l

"6-È
1Q

1ó

"4

15
?(r
t4
I7
18
lÊIJ

t7
L4
t7
17
1:
1 (:i

ó
g

L4

I
t7

1f,
'..t4

t F hase l.leans2 An ast er i sll

.1.j. :Ë

have been rolrnded
denotes rain for

a9 a1

to ¡¡hole nrrmbers.
d a.r, .

o{f
that




