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i'r!ju'il.irr;: research has sugges!ed cxp.ct;tricy thenry as one 
sspla:~ation to perceptions of  crowding expressed by participantj. 
in outdoor recreation activities. Expectancy theory states that an 
individbral enters into an activity with a preconceived set of 
cxpectatit)ns for the outcome of the expricclce. In  this stutiy. 
arlgfers Fishing on the opening day of Ikensylvania's trtjut season 
wex,c slrrveysd in an effort to determine if level of expected 
ci9nt:icis irll'luenced ~wrceptions of crowding. Angiers were 
ossigr1e.d :it cine of Pwt? groups. thosc with prior ex[xricncc fishi~lg 
:be sitc ern ~ q a n i n g  day iind those riew It) the site for opri ing day. 
Manil-Whimcj tests iix' two indeiwndcalt sarnples suggests [nior 
cx[xritbrlce 11<~':: i i ~ t  play a role in explaining, anglcrs' prczptiuns 
ol'crc\wding. ti (fisc~is'iioli of &e ir~lpirtatrce of the :ernpor.al anci 
.;itua!inn:i! diirtensions of'crc>wiling rescsrch is rilstr ~!rovided. 

("rowdirrp hits txeci i,rx ot' ihc rnijst f r ~ i ~ i ~ c n t i y  studieif 
plici::rrnei~ra i r t  outc!oi~r recrealii,ri rescarcii (Mii~?ning 1085: 
She.1l.y e! :$I. iOXt)).  'iht: psychologicml ilrrrteuiiiins ~>f'cruwdinp 
!r:lve !teen e?i;urii!?cc! frt>nn tile t!i~~(tt.t'ti~~.tl prr;jwi:tives ,>f 
f:xl'ec!.~ii:y (itieihy et ;;I. l ' )R?l ,  tliscrep;tncy (Qhrcycr ~ i n d  
K i ~ p g e i ~ i ~ ~ c k  197%) ancl nonnative heh:lviijrs ((;rarnanrl 1382). 
Scltreyer ;irrtl R ~ r p g e n t ~ ~ ~ t ~ k  i 1078) proptsetf crowcting researctl Iw 
cciri(L!icieii nalc!er rhc psychq~logical domairt of rxpc.rtiulcy theory. 
li~iw:l:ux"ytheciry. as relatctl to ci~itd<~clr rec:rcit!irm by Sctrrcyci. 
i t tk i  Rt~gger~h\~ck,  :itatt!s tb;tt f ! t ~  ~ ~ ~ ~ ? ~ k t ! o i > i s t  has :A ~ ~ r a i e t c r r n i i ~ e ~ j  
set c:I'cr;l.pi.zlati:ir:s for an trut~kicx e.ijwrlcar;cc. IricltitIec1 i r r  tltis SC! 

oi'~.'ipct"ticir\s is Gi;le CXFUCICJ ~CVCI <\I' crlcr~\ti~iers with ot\xl.s 
wilikc tjarticir~;\tirlg in  the chosen activity. ('rowding is thcrt 
~wrstiivcd tr? cxcus if thc icvcl of contacts eujwrieirccd cn;ceds 
thni wilirR u-as expected. 

' ! l ie  3ppIic;alioa.r id  cx[xc(arlcy theory tras k ?eei , 1 instrurnerital i r ~  
sej~rkr;i:lrig crcrwiiing linxrn rctleitioi~s of iiensity. Schreyer x ~ i i  
Ropirrrlhi:sk ! 1978) fr>unit ex~xciatitirxs to Iw s sipnific;mt factor 
irl tfbc sul!jcctivc iissrssme:rlt of csowtlir~g by river I1oater.s. In their 
\lkrdy, cxp.*c.t;ttittrr.; for Ihc outcomes of the c x p r i a ~ c  were 
cx:~ir:ined corrcuncr~tly with expctatic~ris for c e ~ ~ ~ t a e t  with oGrers. 
Wlocrc the actuai cont;tcts cxceeil tilose expected. crowtiing was 
stalei! irr occtir. 'fi'he lcvel of prcciveii csowifing differed by 
incriivations and enprience outccs~nes, Absher ~ t ~ d  Lee ( 198 1 ) 
fonr~tf CXIK"-TICIIC~ I I I O ~ ~ V C S  t(! be 3 stronger prc.tfictor of crowding 
pcrzeptions than autun! density levels. 'lhose h:~ckcotintry users 
Jcsiriilg solientie and shared experienve with others in their group 
erxi?rmw"d the highest pelreplions of crowding when contacts with 
iiilrers exsceded their level of expectation. 

Iligh levels of density may occur in an outdoor recreation setting, 
but the condkiions may not ~leccssarily be prccivcd as crowded 
!ly ihe paslicipmts iiuc to their exp t r t t ions  for ctrn:ncls. < h e f t :  
4 5  al, ( ji.tR6) found ex[wbi;ttions for contact to k- an imtlicntor of 
pr'k-civet! cfowding tfian cncoutliers with otkxr visitrrrs in 
irxkcrc?~s!iWr); setlirigs, even wtacfl ex~.c!ations far contact?: were 
iiiglier rilar? the particig!anh desired. This accc:l>iaacr: of biptrcr 
aie.!lsiij- m ~ t y  bc due ti: past ex~r ie race  wi:h the sire, i!as 
p!"vidi;:g the visitor with s rcferen::e iit~rrt which to establish a 

ieve! uf expected eilcouniers with others iVmke et a!. 1980; 
Ditt t~i~ e l  a!. 1983). 

Cmwding perceptions may also he it~fluenced by the pfeferenccs 
for the experience expressed by the recreationist. Shelby et al. 
(19831 reviewed six different studies related ro crowding 
perceptions. While the iitiitik~ were coniiucted with diffcrenr 
activities. their anatysis showed preference vaxiables to he related 
to clawcling perceptions for some activities, although preferences 
were not as strongly related to crowding perceptions as 
expectation vari;ihies. Yn some outdoor recreatior~ activities (e.g.. 
deer hunting), preferences m y  actually he for a higher densiiy 
than for other activxtlcs. Ii? these situations, prefererice may not be 
arr adequate predicwr of crowding. 

.fhe influence of social behavior has k e n  effectively associated 
with prccprions of crowding (C;ramann 1082: Manning 19X.5: 
Vaske et al, 19x6; Williarns ct ai. 1991). Under the theoretical 
ciornain of ncinnative behavior, the social psychological aspect of 
crowtiing is  relateif not s o  r~luch to how many people are 
encountered as to thc bchiivI(~r OF those encountered. Normative 
khavior  theory implies that encounters with other recreationists 
are evaluated on the h:issis of  ttlc behavior exhibited by those 
enc-rtunkred. l'hese t.wtiaviors are evaluated and compared to a set 
of staildard behaviors hy Ihe participant, and if tfic behaviors 
cxprcsed by others i s  f o u r ~ l  in contrast to thcjsc deerned 
appropriate tly the participant the situatiurl nzay he determined as 
aowdeti. 

An cxtcrisive rcvicw of thirty-six studies relating to crowding 
research wits ccintiuclccl by Shelljy et ai. ( 1989 3 .  Five hypotheses 
were prcpisctf for this ci>rnjxjsitc analysis. First, it was p ropsed  
tlriit cn)wdiiig i~r~ept i t ) i l . ;  wouid vary in a te~xlp)ral ifimension, 
either hy  in^^ ( ~ f  uw 111. iry seiihoil. Secotid. ~.ri?wJing would hc 
depriclerli 0t . i  resotirce at~i~rxlitr~cc or avoilit>ility. with tiiffeient 
pcrceptionh of criiwitinp expsesscti i'y consurnprive vc.  null- 
coit~uinptive r c c s ~ ~ ~ l ~ o r ~ i s t . ~ .  Third, thc r't.se:irztlzri propc~seci 
crcwclinp \ r . c~!J  il:it'er hv  tile lcvei i ~ i ' a ~ c ~ : < s  thc rscreationist felt 
wa5 liroviifc:l tr, tile rc\c;iircci. f;!~ur[h. cr:\w~iiiig was 
hyp)l.hcs~xctl t c i  ditfcr. by tyiw of usc ii.c. cr,ns~!n!pLive versus 
rroricorrsiunptiw ). Fil'ttl, crc~\r',!iilg was $iLttcct tt I he rel;ited to 
ilif'i'erc~~t 1~~:1n3gerni'1i& ;~c tk~t i s  i i ~ r  the. 'iirc. 

Kcsuits of !hc rcvicw ( i t '  the it:scarch .;!niIies Ily Shelhy arlti [,tilers 
(ic)XO) suppirtr.ri ft:rrr of t 1 . 1 ~  five h)pi)rt~cscs. Oniy the fuitrth 
fiyix'tltesis. cr!)wding Jiftkrcd by t y i x  of use wiw rcjecteci as not 
sipi~ificarit. I'his review has scveri~i suggestions f i ts the current 
~ ~ i ~ i f y .  Firs[, irowi-.llit>g pe.rseptio,is m y  ctiffer hy  tiine or season of 
use. Irl the present stutly rep)r!c.J here, anglers fishing r)n the 
ijpcilirtg clay c;f Ihc season 1r.lay rrixlrr iiiif'ereitt Ievels of crowding 
than thosc sut.veq.ei1 at aiic:iht:r. point i n  the .;zaso~~. Second, the 
notictn that crow~ling rniiy clil'fer by rcsi>urcc availability is an 
irnp,rtant [mint if iingicrs feel these are morr: fish available early 
in the season when stocking has recently occurred. Another 
qwl relatcd ttr the present stutly is the rtile played by manage- 
rnent actic~ns in cri)wtiing percepti~ons. Stocking trout prior to an 
during the early p i n i o i ~  of the iraut fishing season is a 
nlalagemerit action Lh:r? rxiy inilucilce the crowding perceptions 
expressed by the anglers involved. 

Hypo&lheses 
I b e  present sttitfy deals with iwrccptions of crowding among 
trout anglers or1 the opening day of trout ieason in Pennsylvania 
In ordcr tit examine the pss ib ie  pcrccptioil~ uf crowding 
expresseii by the pisticipants in this study. four hypotheses are 
prtrposed. 
if1: Perccptior~s of crowtiiilg are not related to past experience 

at site. 
Elr: Percel)tic)!ls of cn~wdlng are [tot related to enviromentai 

1 :  fkercrpiiirns c~fcra~wiiing arc intiependent of resource 
availability. 



The first ilypwtfiesis addresses h e  applicatioil c~f expctancy 
theory in cfowdirlg research. 'ihe second hyjxbn2iesis seeks ii, 
investigate possible interactions herwci.?~ perceptions of rcsource 
availability ar~d cz,c~wdir!p. Bie iliiri? hywttiesil; concerns the 
possible influence groiil: inernhership may have o!! ~wrceivec! 
crowding. while the foiirth hylx3thesis addresses the thcory of 
nt~mrative t\ehavii)r lint! pcrociveii rr;)wtiing. 

Methods 
This study was origirrally iruentfed to include three streams: 
Spring Creek (a no harvest styeam), l,ogan Branch (a lirnited 
stocking, wnld trout strcan) arid Bald Eagle Creek (high stocking 
st remi .  Heavy rains arid f l ~ i f i i l p  prior ti: the opening day of 
trout seasiln prevented the use of  these strcarns as study l i~adons .  
As an alternative to the use of the streams for t h i s  study. a local 
lake was sclmted under the assiirnpricm that the weather. would 
displace anglers from fhe strearts and thnse wishing ti> fish 011 the 
opening (fay would seek out Local lakes. 

Dscrlption crf Study Site 
This study was cor~tIucteil in f ' rx  Viil!ey Sfate Park in  Cet~tre 
County, I'ennsylvania. I,ocahai approximately 35 miles cast of 
the town of State C:ullepe, Poc Valley slate Efxk offers boatir~g 
and fishing on a thirty-five acre impountlinet~t situated in a small 
valley on the top of Broad Mountitin, 

Sample Population 
Data for this study were obtained tf~rough ou-site interviews with 
anglers fishing at Poe Valley Stale Park on fennsylvania's 
opening day of trout season (April 17, 1993). 'Ilne openirig day i s  
typically one of high angler densities. ant! suitable for examining 
the relationship between cxpcctations towart! crowdir~g and the 
redkcxi experience. Each angler participitirig in Llic study was 
approached by the researcher and asked to complete ii question- 
naire. Tne survey instrurncrlt cou~istctl of eighteerr quei;tit)ns. 
Fourteen of the questio~~s werc of an ordir~al, Likere-type of 
response, and four questions werc coritinuous i r ~  nature as ir~terviii 
responses. Foliow-up studics were attcrnptetl for two sul-rseycicnt 
weekentis. hut were unsnocessful due to a low ttirri out of anglers 
on the followirig weekends. As a ~.esuit of h e  low angler 
participation ort the weekends foliowing the opening day, tiara for 
this study wera lirnited to the respnses obtained from the 
opening day sample. 

'Phe purpose of t h i s  study was b measure the preeption of  
crowding experierlced hy the anglers participating in opning day 
fishing activities. Two measures of crrc~wciing were used. The first. 
measure &skecl the angler i f  there were more o!. less people Ihatt 
he or she had expected and used a five-point I.ikert scale ranging 
from much less than expected to much more than expected. 

'Ihe second measure of ixtceptioils of crowding invotvcd the use 
of the nine-poi~it L.ikerr scale suggested by Vaske et at. (l.OXO!. 
'Phis scale derioles posltit\ns one and two as "not cmwiled" and 
three through niric as "slight! y crowded" tu "very crowded," 
respectively, Anglers werc also asked if the number of pwp!e 
present on this day tiifferent as "more," "same" or "Less" from past 
years. 

In addition to perception of crowding, qaeestivrts examining the 
angler's resource orientation. fishirig experience and level of 
participation were also asked, The final question asked for fhe 
number of fish that angies had caught thus far. 

Results 
Data Analysis 
A total of 31 complercd questionnaires wcrc obkir~ed through Ihc 
opening day sample. ' h e  nnerril response for expc!ations of 
crowding was 3.0 tsr "about the s m c  aq cxpectcd," indicating 
the responderla evaluated tltlc lcvel of contact to meet with heir 
ex ,m~t ions .  'lhe mean response for the r~lne-p~irit crowdiilg 
scale was crowditig wras 5.5, indicating the rnearl respnsc to be 
interpret4 as "crowded." Tah!e 1 pnwides a simnnlrtmy of the 
means for selected variables in the questionnaire. 

'l'able 1. iZ.le;lrrs and standard deviahc~ns far crowding variables 
by airgler type, 

( N  = 13) 
St.l)etr. 

fixpccred f.eve1 ~t'Oijntacts 3.7 9.78 
Perceptions of C.'onciitictns 2.7 0.41; 
Pereeptior~s of Crowding 5.7 2.06 
Nurnbttr of Fish Caught l .0 0.92 

Exjwtcd Level of C'onmcts 3.5 1.2 
Percepti;)i~s of C'ondirii~ns 2.5 0.7 
'i'erccptions of C:rowdir~g 5 3 2.33 
Nutnher of Fish Caught 4 2.71 

'I'hc responses were classified by those who had prior experience 
fishing the I;&e 011 oper~ing day of trout season and those who 
were new visitors to the lake for the opcning day. A Mann- 
Whibey test for two ir?dcpendent samples was ctjnducted to 
determine if a differcrfce itr gwraptio~rs of &rowding existed 
betwcen the twt, groups ('Fable 21. Based on the results of the 
Mar~n-Whitlliey test, it w a  determined that no difference in 
perceptions of crowdirlg exists betweerr the two groups ( a = .05), 
thus hypc,thesis FII is not rejected. 

'I'able 2. kl;h~n-Whiti~ey cc~nfide~~ce interval and test for 
pc~""pric,ns ctf cmwding. 

New An~icrs N-  13 Meciiari = 6 . W  
Past Ar~giers N -  18 hiediatl = 5.IKX1 

li'vint cstirnate fur f:,7'Al -ETA2 i s  -O.OOO 
05.2 pctc.i .  for EFA!.-ETA? is {-1.MN1,2.m) 
W = 216.0 
'I'est c>i'Ef'A! -f ETA2 vs. fi'I'A1 n.e. ETA2 is significant a t  

0.7640 
The test i s  sigirificarrt at 0.7615 (adjusted for ties) 
Cannot reject at alpha = 0.05 

Past expricnce was used as an indeixndent variable in 
co$npariscrrr to pcrceptior'is of fishing conditions. A index of 
fishing contiitions was derived from items asking alxlut the 
quality of the fishing am that day. water conditions, and weather, 
!)as!. users iiid not rndicatc a difference in perceptions of dishirng 
corlditioirs wheri colnpaed with rrew anglers. I l y p ~ e s i s  ti2, no 
difference in perceptir)rxs of fishing contlitions exist between 
anglers with past experience and anglers with no site experience, 
cantlot Iw r~~iectecl ul a = .05. -f ie Mann-Whitraey test for 
indepndence for g~rceptir)ns of Fishing condil.lons i s  presented in 
Table 3. 

TabIc 3. Mann-Whit-ley confidence interval and test for 
perceptioi~s of fishing conditions. 

New Anglers M =  13 Median = 3 . W  
Fast Anglen N =  18 Median = 2.0000 

h i n t  estimate for ITAl-EW2 is - 0 . W  
95.2 pct c.i. for ETAI-ETA2 is (-CB.WI.1 .IWH) 
W = 214.5 
'I'cstctf fi7'AI. :- ti'I'A2 vs. lTl'lld n.e. FTA2 is $igiaificanr at 

0.21>80 
?he test i s  signiiicacri at 0.24'". (ac!jusbd for tics1 
Cannor rejcct at alpha = 0.05 



?be number of fish caught and m m w ~ t j o n  fmm other anglers 
were used as ix~dicators of the availability of the resource. New 
anglers caught significantly bss fish than anglers with prior 
cxpriea.ice sr the lake and were no as adept at locating prime 
bcatiilns for fishing. New anglers thus showed a significant 
(Iifferenci: from angters with prior experience at the lake on 
onening day (Table 4). lIyp)thesis Pi3 states h a t  perceptions of 
resource avaiiabiiity do not differ between new and paTt anglers, 
snil canno1 he rejected ah a = .05. 

'I'ab!e 4. Mann-Whimey confidence interval and test for resource 
~ivailahiljty. 

New Anglers N =  13 Median = 1 . 0  
Past Anglers N -  18 Mwiian = 4.000 

Izoint estimate fur ETAI-ETA2 is -3.000 
95.2 1xt c.i. for E'I'.4I-f?I'A2 is !-4.00f,-1.CKK)) 
W = 135.0 
'Ycst of Kl'Al = ETA2 vs. FYI'Al n.e. f.X:22 is signific:mt at 

O.iK)37 
'Ihc test is significant at 0.0032 (adjusted for ties) 

Discussion 
'Ihc results of this ~ t l ~ d y  lend suppr t  for the relationship between 
cxpecteil level of ctlntscts and p r c e p t i o ~ ~ ~ o f  crowding. l h e  
fisilurc to re-ject hypothesis 1#1. that no difference exists hetween 
new ant1 past anglers in perceptions of crowding. indicates that 
cx~ctatioils  of crowding conditions were no different for anglers 
who iiave fished the l&e o n  opening day than for anglers new to 
the !&kc o n  opening day. X I  can he interyretccl that the expecta- 
tions for fishing concfitions in rernls of angler dcnsity was 
arlticiprited hy kot?t grcrut-35, ;uid thus neither proup shower! a 
ter~dcncy to indicate that the lake war crrtwdeti. 

'Iljt: sccond hyp~lhcsi?;, perceptions of crnwtling ;ire not related t c ~  
ci\vircirirncntiil ccrilditit~ns. was not rejwted. In this casc the 
artgiors prcscnt did 110t view :he pcesetlce of other anglers as a 
clcgative ir~flutxicc on the fishing conditions of the lake. I! tnay he 
:irguctl that expectations fix weather anil water conditions were 
;rlso a fircrtir ir! detcm~ining the anglers' si~bjcctive evaluaticjr~s of 
(he i'isilialp ctrntlitiotls, ;mil th~rs ttne ;\t~glerz tiid not view the 
ct~ntlitir~ns ne);;tnivcly. 

'lhc third hylr>thcsis, that crowding i s  relatctl to resource 
av;ril;al.tiliiy. war; supjx~rtetf anif the null hrp , th~s i j  if13 was 
r.t!jt:ctciL Irl this study the respondcnt~ did not feel cn)vvdett 
canciieions cr,ntrit\utcci ti) ecrmptition for the tn~ut  availabh. 
CIrowditag was expressed evenly hy hose who had caught trout 
atid tliose who fiail not. Perhaps the access ti) the lake shorc had 
nn efkct cilr the rel:~tit?nship hetweer~ prccptions of crowding and 
resiyurcc avail;itliliiy. 'l'hc innglers in this study hall runple rc.rc!m in 
tcrans r ~ f  access t o  the lake shore for fishing. lIacf conditiixts heen 
such r i ~ ; t t  this ;~c:cess was dcrried, prh:*ps a pnssihlc relationship 
hetwccrl the viriablcs I'or resource availability anci perceptions of 
ufi:)v;ding wonlri have been rrtc)re apparent. 

C:~)~~cl~lsic(~nfi 
.Re  rcsulis uf this stucfy support the api~licaiion of expectancy 
theory in crowciing research. More attention is needed to the 
factirrs which confrihute to the development of expectations for 
ievei c?E encounters. Further stuiiics rare needed to examine the 
isr2p~rlancc of the tcmporat dirnensiorn i n  c~owding research, 
C:onsumptivc activi:ies f i e .  tlt~nting and fishing) are regulated by 
iaw to have specific starting and ending dates. By having such 
starting and ending pcriods, expectations ;and level of participa- 
tion may bc iii~fiuenccd by the seasonal aspect of these activities. 
As this study actcmplwi to ir~vesligate crowding firceptions on 
tflc opening day of t~ntrt scamrm, so might further :ese;tsch 
exaanirtc i h  jxlssihle changes in exp.xtatii>il froin the rqw.ning 
day nf the fishing season acruss otller user days throughout the 
fishing season. 

Further research could also investigae perceived crawding 
following periods of high resource availability, for exanlple 
following the stocking of tmut in certain streams. The dimension 
of competition for available resources could effect tbe perceptions 
of crowding on the  pa^% of the participanLs. Ihnse participant., 
harvesting game or fish may view cruwdirlg conditiorts differently 
from those not filling their bags or creels. 

'in conclusion, it must be stated that the results of this study must 
be viewed with same degree of caution. l a g e r  sample sizes 
should be employed. 'lhe study presented here used a small 
sample from only one Iwatiun at one particular period of t h e .  
Further research u~u ld  expand on this study ta note perceptions o i  
crowding at similar sites on the ope~~ing day of fishing season. as 
well as differences between lakes and streams. Coinparisons 
between lakes and streams would allow for the examination of the 
pssible influence of cnvironmenta). conditions on perceived 
crowding. 
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