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ABSTtL_.CT: Detailed descriptions of barriers to enviromuental education (EE) can - ._.
provide opportunities for educators to foresee potential problems in programs. High

m
disgust sensitMty is an intrapersonal harrier that constrains preference for learning ,.

t,a _hO
opportunities im'ohing manipulation of some organic materials. Middle sclmol stu- _ _ O _
dents in Texas (N = 450) completed a science actMty preference scale and a disgust- _ m .,a O

•-" f0 _g
sensitivity scale. Respondents who expressed the lox_est interest in activities that .. ca a U

required manipulation of organic substauees also had the highest disgust-sensitivity I_ _'m_scores. However, no differences were found 111011 students for activities that required

observation onts. Using a photographic scale, students rated their preference for lake _ _ _ r_"
shore environments as places to conduct an aquatic entomology stud3,. Students with 0 w_ m

high disgust sensitivity were significantly more likely to prefer the poorer locatmns, _ _ .
b-am

which were characterized by clear water and no algae or submerged objects. The addi- _ _.
•g f0 o- vo
I_, _-Lotion of a barriers anal)sis to EE curricula and formation of strategies for working

effectively with students with high disgust sensitivity are recommended. _O _l }_-< .
kD

_ dentifvin_, and developin_ methods for less- Barriers to EEening _ba_'riersdesclibin°-'toemironmental educatiou (EE) is a

promising research area. The eventual availability of a corn- Lessening braziers to EE may be particularly important to

prehensive typology of braziers and a detailed description of increasing tile 'effectiveness of programs for groups and
each barrier will allow environmemal educators to foresee individuals _ho have not been responsive to EE efforts.

Most of the bmTiers identified through research can be cat-
more potential problems with programs. In this article we
describe high disgust sensitivity as an intrapersonal barrier egofized as follows:

to developing positive enviromnental attitudes and interests, Structural: External forces that obstruct the abilitx of

and we empirically test whether this ba:zier lowers reported motivated students aad educators to engage in EE acti_ _ties.

preference for different EE activities. These include a wide range of logistical, fuuding, policy.
and liabilit), issues.

Robert D. Bixler is an assistant profi, ssor in the Depart- Interpersonal: Unresoh'able di_-agreements anlong edaca-

_ne_t o[ Parks, Rer'reatio< and Tom-ism Management at tors within an organlzatiou abouI philosophical or concep-

_lenlso_z Uni;'e_zdty in Clemson, SC. Myron E Floyd is an real issues in EE. This barrier may result in a d3sfunctional

associate prqfi'ssor qf r<'crcariom parl,, and tourism sci- program or organization Also of concert; are student mls-

ences at Texas A&M g..zni_ersi O- in College Station. behaviors umque to EE settings, which may interfere with
other students" ability' or naodvafion to leant.
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Iatrapersunak A large cateeor,, of coenitb.e and attitudi- quickly loses inlereq ill a pond Mudy \_helt asked to pick

nat barriers held by educators and studelw,. These include through algae to find invertebrate'<

insufficient knox_ledge, mo[i_ation, or ht[erest and the e\is- • A municipality refuses to use heated gray _ater for
_cnce of belief sy>tems that in!eT_'cze _ith accurately learn- hrieatin_ its golf courses.

• % . •
ing concepts {..ku>ubel. No ik. & tIale_ . 1978; 13uethe • A student cannot under<and \_hy ai1}c_rte \',ould ',\t_n[

& %mallx_vod. 19$7: Dri_ee 19S1: Hooper. 1988: Kremcr, to protect an endan,.:erod hls¢ct specie%
7_I I s, & Rod1. 1990-t99l: S:_egart & Hart. I979:
Samuel 1993; Silnmons. 1987- i 988 ). De_criplix e \<*itiag and re<earth on EfE ha', e nccasiomd-

l3 focused on itegatix e lcact]oi!< of student< on _chooi l_e]d

.,\halt >is of ban{el_; to EE >hould proceed alone at lea-:t tvxo ,-' _ _ , '_ tIlt. s to ',_ildkmd settings. ?',lc,t :_na]\ >e_; of ne_auxe reac-

contplcnleatar.v pathways. The fir>t is the de\elopntent of a tiolts to \_ild]and areas caieeorized these responses as fear.

detailed spology (or taxoaom\ of knov, n types of barriers. Fearful responses Io f_ie_t_, plallts, and animuls can be

An exceilem start has been made b_ Halll alld Se\_ ing ( 1987- quite dramatic and catch the a_teation of group leaders, but

1988) on barriers anlong educators, l_tlt additional \_oak is there are ()tllel' not so drun]aI]c negadxc responses made by
needed, particularly x_kh is:,ues dealing xxith students, stude_;ts that may be equally important. In a content anaI3 _-

The second path imolves dexeloping a derailed descrip- sis of negative reactions nlade by <chool children oil out-

[ion of each barrier along with emphical imestigatkms flirt door field [rip_, a broader re,n_e of uegati\ e perceptions was
determine Mlether barriers are sig.i;ificant and. if so, x_hem identified, including disgust reactions [o insect<, spiders.
the burlier af[ee_s ai_d what hirers c, ndons sel_e to elinlinate and the dirtiness of the enx il-Oi211-,o!it,as \_clI as lack of com-

er minimize it. Descriptions should be comprehensive fort in the outdoors (Bixler. Carlisle, Hammitt. & Floyd.

enough to allow emironnleetal educators to foresee a bard- 1994). LaPage and Connier _1977) identified tile dirtiness

er's negatixe role in a leamine->-kaAtion and protide for of the enxiromnent as a barrier to dexe!oping a preference

....'_olutions Ex entualN. EE curricula q/cTuld contain an analv-, for recreational canapinu.
sis of barriers for each program. In d_is article we begin tile

process of dewribing high disgust <ensitiviLv as an intraper- What [s Disgust?

sonal barrier to effective EE programs involving contact Disgust is a negative response to real or perceived conta-

\vifl_ organic mawrials, ruination of the body envelope. Webster's New World Dic-

Disgust as a Barrier to Environmental Learning tionary (1988, p, a9.) defines disgust as "a sickenin_ dis-

i-Iiah dis,.e.ust sensitivity can be a barrier to both educators taste or dislike: deep axersion: repugnance," As a primary
_ " emotion, disgust is often described in terms of physiological

and students. Teachers may choose not to offer acti_ tries that responses, a state of feeling, stereotl, pic facial expressions,
inxolxe handling soils, wate:: samples, manure, microbes, or

and a behavioral component _Epstein. 1984 . ,ks with other
inxertcbrates and to avoid field trips _ here insects, dirt. or

emotions, disgust also has evolutionary, cognitive, social,
facilities v, itbout modern bathrooms may be encountered,

and cultural components (Levenson. 1992: Ylandler. 1984).
Similarly, some students may react negathely to activities

When someone experiences disgusk physiological
that require lnanipulating disgust-evoM.ng materials,

changes may include nausea, salivation, and a decreasing
Disgust is a basic emotion that moderates reactions to

heart rate. The lack of increased heart rate may be a func-
organic objects _xith cm_ain perceptual characteristics. Dis-

lion of disgust-evoking objects not necessitating fight or

gust responses to objects may be innate, learned, or an inter- flight responses that would be expected with fear or anger.
action of the two and may be dramatic or so subtle as to be The feeling state of disgust is revulsion, and the behavioral

imperceptible to others. Lisied below are a few hypoflletical component is distancing oneself fi'om contact with the

situations in which people's attitudes or behaviors may at least object or situation (Rozin &Fatlon. 1987). Charles Darwin
partially be shaped by' their degree of disgust sensitivity : (1872/1965) identified a disdnct facial] expression associat-

• Two couples with similar financial means are visiting a ed with disgust• and Rozin. Lowery. and Ebert (1994) l'mve

national park: One couple camps and tile other stay s in a more precisely identified the many xariafions in this facial
motel, expression as a function of the elicitor. Major components

• "r_ o families live in the same middle-class neighbor- of a disgust face include a e_,pin_ mouth, distended tongue.
hood: One family has a \tildl!o\_er meadow in their back- and wrinkled-up no_e tRozin 2t el.. I994,. These facial

yam and the olher keeps a highly manicured lav,'n, expressions led Darx_in and later theorists 1o snpaklte that

. _ ,,.,au_ to e_.,a,_ or• A chi!d refuses to try fishh_ lor the first time because core disgust res i' _nses were .- _ -- _, tasting ob-
"You ha_ e to touch v,ortl_s!'" jee[s that /_eie spoiled. 1!1exu_nle ease:,, natlsea. _Olllnll]_,

• A parent refuses to let his or her child attend a rcsiden- and gagging ulay occur.

tial EE program because it is "'dirty ill the v,oods.'" Core disgust elicitors include ;<ten food. xolnm feces.

..... i _ , ",'-<..... expelled from the bod_• ,\ coupD sprays their apcfftment with insecticides e_ery d,c_,,in_ l]e>K and an', s_._ , ,_-,

\seek e_en though they" have nexer aeon a roach. (e.g,. mucust. Objects and animals e.g.. slime mokls, fungi.

• An od_crt_ise highly moti_aled elementary qudenI vulture, slug, flc>h tl)} assock_tad wkh these core substances

L I r, I , , ,i,
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ntay also evoke disgust. Similarly. neutral objects that ha',e
been in contact v, ith. or even near, disgust elicitors may also "ISkBI.E I, Perceptual Disgust Elicitors Classilied

produce a negathe response (Rozin & Falion, 1987). by _Iode of Perception
Acquisition of disgust sensitivity occurs through social

learning, dhect inslroc_ion, and generalizztdon of perceptu- \isuaP Olfactoly Dctile" Audilory b
al characteristics of disgusbevoking objects _oother sthnuli.

"A_ung chil&en learn from their parents" rexulsion of ,feces de_'ormed fecaLfike crav, ling bubbling
and its odors du_ng diaper changing and toilet training, gooey tletid- cleepi_g []atuJent
l!_ecause ",oone chilchen vdll pick up almost any unfamiliar lhnp o dy. t_- crusty e_ueeine

.... maggoty must_' glutinous etu_line
object, the parents' response to v.hat they are grabbing also misshapen putrid _ranuiar rumbling
begins to shape disgust sensitb ity. For instance, one parent mushy rancid g_imy splattering

might react negatively to a young child's interest ill touch- oozy sickly-sweet gelatinous spurting
ing an earthworm by scolding, declaring the worm dirty, phlegmatic skunk-like nluddy squirting
and draeeine the child to the bathroom to ;xash his or her pustule smoky oily' squishing

_ _ sctnllmy smutty scaly'
hands. Another parent fnight eucourage the child to obser,, e silty swamp-gas sticky
dte womr and help the child learn its name, other relexant slick s]imy

vocabulary, and how to touch it. slilhery _i>cid
Once disgust to core disgust elicitors is established, other sludgy waxy

objects _iti_ simdar perceptual characteristics ,rill also ugly
_igg]y

evoke disgust. For instance, once roaches are viewed as dis-

gusting, many other insects may take on this connotation :Most of these elicitors could be perceived both xisually and tac-

(\Vilkinson. 1988). Consequently, completely benign ob- iilely.

jeers that have even one of the perceptual characteristics _Some of these dlcitors could be perceived _isually.

found in core disgust objects may elicit revulsion in some

people. For instance, slugs are not harmtM to hmnans, but shaped like dog feces) and refuse to wear laundered clothing
their mucus coating makes them repulsive. Table I presents belonging to repulsive people (e,g., Hitler's sweater). This

an informal lexicon of visual, olfactory, tactile, and audito- type of behavior is more consistent with a belief system called

W disgust-eliciting perceptual characteristics, the lau's of sympathetic mctgk', which is well documented by
anthropologists as existing in many traditional cultures (Rozin

Contagion as a Disgust Elicitor & Fallon, 1987). The law of contagion (once in contact,

Any interpretation that contagion is present on an object ahvays in contact) and the law of similarity (like produces

or ]11the air may elicit a disgust reaction. The increased like; the image is equal to the object) describe these supersti-
understanding of the disease-causing role of "germs" has tious rejections of food _md clothing better than a disease

lmgely supplanted superstitious explanations for illness, avoidance explanation does. These cognitive strategies sag-
Unfortunately, many individuals have a poor understanding gest tl?at people view objects and people as having an

of germs and mason about them in a superstitious manner. "essence." This essence can he identified by the appearance of

Wilkinson (I988) documented the difficuhy children have the object or person and can be transmitted through direct or

in understanding the concept of germs. To minimally under- indirect contact (Nemeroff & Rozin. 1994),

stand the presence of germs, an iltdividual must believe that
Disgust and Perceptions of Natural Objects

invisible particles can exist. This ability emerges by 7 tears
of age. although some empirical evidence suggests it may Much of the literature focuses on core disgust elicitors,

emerge as early as age 4 (Rozin, Haidt, & McCauley, 1993; particularly spoiled or contaminated food. But in a growing
Wilkinson, 1988). Preschool students tend to believe that body of literature, researchers have used disgust sensitivity

germs are large enough to be seen, but they have not yet to explain negative reactions to animals, particularly inver-

seen one because germs are sneaky (Wilkinson, 1988). tebrates. Research suggests that negative reactions to large

Informal learning about germs comes from parents and predatory animals are a function of fear, whereas reactions
peers. Wilkinson (I988) documented that some parents indis- to spiders may have both a fear and a disgust component.

criminatety use the presence of germs as a rationale for a Aversions to slugs, snails, and crawling insects are primari-

range of restrictive roles. Of particular relevance is the corn- ly due to disgust sensitivity (Matchett & Davey, 1991), The

mon warning to avoid din because of the presence of germs, literature on disgust suggests that many of the objects and
Adu!t reasoning about germs varies considerably. Nemeroff substances that are a common pail of both field and class-

and Rozin (1994) found that adults tend to explain their a_oid- room labs may be strongly revulsi_ e to some people. Any

ance of disgust-evoking substances as a means of preventing work with soils, dead or decaying vegetation, invertebrates,

disease but thal this mtionale does not adequately explain their some reptiles and amphibians, or internal organs or body
actual behavior. For instance, indix iduals tend to reject food fluids of animals may produce some degree of a disgust re-

made to look like core disgust elicitors (e.g.. fudge brm_ nies sponse in humans,
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In this research ;;'etes[ed v, hether students who dil'fcr in Independent Variable: Disgust Sensiti',it)'

disgust senskix ity express different preferences for EE ac- Sixteen dlsgust-e,,oking items v, ere selected on the basis
d_kies that in_ot',e naanipulad_g organic st_bstances and of the above rexiew of li:erature. Respoudeuts e{rcled a

outdoor ensirouments, .,,uch as lake shores, where outdo<_r number between 0 (*_or clisgusli&'d) _tld 4 (evtlwJlie(_' d/._--

labs might be col_ducted, g,_vri_g). Pretesting v, hh college students enrolled in a busi-

Method ness-oriemed tourism chlss and a plant pathology class indi-
cated that the scale exhibited adequate discrilninant : alidity.

Stud)' Population _ with the business students ha_ing signi_ican_b' higher dis-

The samp]e was composed of students in two rural (n = gust_senshi',ity scores.
280), one submban (n = I01), attd one urbau (n = 69) mid- The sample was db. ided into high and k)w disgust-sensi-
die schools in Texas. Suburban and urban school sludents tivity groups using due quick cluster procedure in SPSS

were enrofled in both community-based and magnet pro- (SPSS. 1988). Dixiding the sample into t',:o groups creates

grams: all rural school students attended community a more conser_'a&'e test :ha_l usittg only tire los_est and

schools. The sample ,.;as 47% female, 28% Hispanic, 15% highest quartiles. Using a clustering algorithm, instead of
African American. 50% Anglo, and 7% "other." The re- ditiding the sanlple at the mean or median, takes ad',antage

spouse rate ','.as 89%. of the differing discrindnadon pm_.er of each item in the
scale, The clustering algorJt}_m assig_ed 45q. of the respon-

Data Collection dents to the high disgusbsensitivity group (Table 2). The

Data ",:'ere collected durit_g normal clussrootu periods by scale had a Cronbaeh's alpha of .91.

a research technician. Students ,.,,ere lold that the study :',,as Dependent Variables
lo determine which school -aczhitieS they preferred, All
instructions and scale items _Tserereadaloud to control for Prefer,_'ncejbr EEAetivitics

reading le',el. Students were encouraged to ask questions Biology a_)d EE curr}cula books and conrersatJons wilb

for ctariticadoa but not to state opinions aloud. To prevem biology teachers v.em used to generate a list of science ac-

negatively biasing the results, the research technician read tivities. Several of the items were chosen because the activi-

the EE acti'.ity and lake shore preference scales first, fol- ty had apparent disgust-evoking properties; others required
lowed by the disgust sensitivity scale. The order of the no manipulation of o_ganic substances. The items were rated

items within each scale was randomly assigned. The se- on a bipolar scale that ranged fi'om 1 (greatly dislike) to 5

queuce of both scales and scale items was identical in all (greatly like). Principal components analysis v, ith varimax
administrations of the questionnaire, rotation produced a two-filctor solution (Table 3). The fac-

TABLE 2. Grand Mean and Cluster Means for Disgust Scale Items

Mean Me.an

low disgust high disgust
Grand cluster cluster

Item mean (n = 239) (n = 201)

Finding a tick biting my scalp 3,17 2,65 3.76
Feeling a roach crawl across nay hand 2.91 2.38 3,53
Accidentally slopping in animal droppings 2.86 2.15 3.66
Finding a tick crawling up my leg 2.54 1.82 3.4_
Aecidentall', touching a slug 2.07 1.27 3.03
Having to stick nay hand in swamp water 2.02 1.0g 3.10
Feeling flies landing in my hair 1.50 .87 2.23
Getting ilchy from du'at and sweat on nay skin 1.32 .54 2.26
Getting itch,', from bug bites and scratches 1.19 ,54 1.95
Having to sit in _ et grass 1.06 .35 1.90
Getting fi_e or six mosquito bites on my ant 1.05 50 t.71
Getting itch', from walking through weeds .98 41 1.69
Accldental b stepping in mud around a pond .76 24 1.38
Having to sit on an old log in the v,'oods .58 17 1.06
t.Ia_Jng Io sit on the ground in the woods .35 )5 72

.\'oi#, Scoresat'_ ba_vdon a unipolar _ca!echore 0 = .or dis'.,_lsrb:_1 = a troy]lil dt gltsi:t_g,2 = a iil-
lie bit disgl_ilz_, 3 = ._onlcu'hglldisgltslJlN 4 = _e_ad_g_fsm_e.Cronbach'sr_ = .91
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Iors were labeled Sciel_ce Activities ReqMring Manipuh_tiosz Analysis

(eigenvalue = 3.52, percentage variance = 35.2, Cronbach's Student's t tests were conducted on individual i{ems to

c_= .78) and Obses_ational Science Activities (eigemalae = identify any signil]cant differences between the high and

1.74. percemage _ariance = 17,4. Cronbach's c,: = .70). low disg_.tst clusters in preference for EE activities and pref-
erence lk_r o,ater environments for conducting an aquatic

P;'(/'e;w/,_ e,fi;r ll_,'e; E*iri;vmnlesIls fi_r
entomology bib scale;_. An alpha level of .05 was set. on the

C d, <r; g a;; Aq cUc E to ology LL b basis of tradition in social science research.

Respondents _cre shown t0 slides of lake shore that _ ,--

might be used for a lab assignment in ",,.hich they ,.,,ere to Results
collect aquatic trisects using a net with a 6-ft-long handle. The live highest ranked disgust items dealt with ticks,

The items were rated on a bipolar scale that ranged from I roaches, anintal droppings, and slags. The five lo,a est ranked

(grra@' dislike) to 5 (greatly like). Principal components items dealt with mosquito bites, itchiness from walking

analysis with varimax rotation produced a two-factor solu- through weeds, stepping in mud around a pond, and sitting
tion (Table 4). The factors were labeled Eutrophic Water on logs or on the ground.

(eigenvatue = 4.23, percentage variance = 42.3, Cronbach's Tile highest ranked EE activity items were the three
_z = •83) and Clear IVater (eigenvalue = 1.65, percentage observational activities and one involting collecting inver-

variance = 16.5, Cronbach's o_ = .80). Eutrophic water tebrates, fruits, and mushrooms to see ,ahich of these are

slides were characlerized by the presence of algae and other preferred as food by box turtles. The four lowest ranked

debzis in the water--areas that should be rich in aquatic itents were activities requiring manipulation. These items
invertebrates. Clear water slides were photographs of man- dealt with dissecting fish to exantine their livers for cancer.

icured lake shores wid_ clear-appearing water, including catching and identifying aquatic insects, collecting inverte-

one of a s\_ imming beach, uhere few in_ ertebrates aoald brates fi'om forest duff, and testitig water samples for chem-
be Ikmnd. These areas would be poor choices for an intro- teals and sewage. II1 the scale measuring preference for

ductory lab on aquatic entontology, aquatic entontology lab sites, five of the seven eutrophic

TABLE 3. Factor Analysis and Grand 3 Ieans for Enviromnental Education Actkity Preference Scale

Grand Percentage Cronbach's
IIern mean Loading Eigenvatue" variance o_

Science Activities Requiring Mar,ipulation 3.51 35.2 .78
Grow fungi and bacleria in the lab and study them under 2.84 .69

a microscope
Collect soil samples from the botlom of swamps, lakes, 2.76 .68

and rivers and compare the soils and living things
in the soils

Collect dead fish along a river, cut them open, and 2.25 .68
examine their livers for diseases and tumors

Collect leaves off the forest floor and find and identify 2.45 .66
all the insects, centipedes, and other creatures living
amon_g the dead lea',es

Collect water samples from a polluted lake and test for 2.72 .63
chemicals and sewage

Catch 30 waler bugs in a pond and identify them 2.29 .61
Collect different fruits, insects, slugs, and mushrooms 3.27 .61

and offer them to a box turtle to see ".',hat foods it likes

Obserxlational Scierece Activities [.74 17.4 .70
Put out six types of seeds for birds and count what each 3.21 82

type of bird eats to see if different birds like different
seeds

Place different colors of )arn outside and observe uhich 3.54 .8 I
colors the birds take away to make tl_eir nesls

Make four 2-hr visits to a zoo to watch and take notes on 3.68 62
the behavior of a zoo animal

A'_;re.Scores are based on a scale where I = greedilyalL,like: 2 = Uislike: 3 = no _21mort.llot sllt_' 4 = like: 5 = s rally Oke.
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TABLE 4, Factor Analysis and Grand Means for Veater Environnlents [_r Conducting a Biology Lab Preference Scale

(3ra_/d Perce_nage Cro_lhach's

Item inean Loaclillg Eigelt_ _d Lie \'_iF] all ce c(

Euu'ophic \Valor 4.23 423 ,$3
Photo S: small deep, clear pool fur of leaves and 3.17 .75

twalrches, oversIo\vll edges _ith steep bal_k
Photo 7: pond with scaltered algae, mo_ed bank 2.34 .74
Phoa', 5: small, deep, clear pool full of leaves and 3.32 .71

branches, overgrown edges with steep bank
Pho[o 4: pond _,Athscanered clumps of algae on 2.98 .67

surface
Photo 2: creek with mud hanks 3.09 .65
Pholo 6: small pool of water co;ered with thick green 3.43 .63

algae
Photo 9: small eun-ophic pond with tall. lush, greep grass 3.60 .59

on edge
Clear V','ater 1.63 16.5 .80

Photo 3: swimming beach with buoys 3.41 .80
Photo 1: boat dock over deep, clear ,.,,ater 3.51 .80
Photo 10: clear lake (reservoh') ,,vitb.lawn to edge 3.73 .79

Noee. Scores are based on a sca_e where I - greatly dislike: 2 = dislike; 3 = no ol_iniotr not sire,; 4 = like: 5 = g;_'g;:]3" like. Photo nun_ber lepresellts

_heorder of preseluation of the photographicslides.

slides had nteans below the means of the clear water slides; for easily finding large quantitms of aquatic invertebrates.

two were ranked among the clear water slides. The high disgust-sensitivity group expressed significantly
There was a significant difference between high and low higher preference for the three sites that were charac-

disgust-sensitivity groups on all the EE activities that re- terized by clear water, no algae, and easy lake shore

qaired manipulation of organic materials but no significant access. This result suggests that students with high disgust
differences for observationaJt actO'ities (Table 5). The high sensitivity would be more likely to choose less productive

disgust-sensitivity group expressed significantly lower pref- lab sites.
erence for activities that invohed manipulating organic These clear patterns of differences across the two groups
materials, on two different scales should encourage additional research

Significant differences wm:e found between high and low on disgust sensitivity. This study' depended on self-report of

disgust-sensitivity groups on all items dealing with prefer- both activity preference and disgust scnsitMty, More work
ence for water environments when conducting an aquatic should be done to test whether disgust sensitMty is predictix:e

eutontology lab (Table 6). Respondents in the high disgust- of actual behavior of students participating in activities

sensitivity group expressed significantly lower preference involving the manipulation of organic materials.
for the eutrophic water sites and higher preference for the Also, disgust elicitors can probably be separated into dif-
clear water sites, ferent domains to more precisely predict behavior arid

develop strategies to deal with each type. Core disgust cite-
Discussion and Implications itors animals that evoke both fear and disgust, or reactions

The patterns of differences across the two groups on two to the perceived presence of contagion may be distinct

different scales, one using written descriptions of activities enough to require different educational stratcDes.
and the other using photographs, provided empirical cvi- EE curricula, at every opportunity, should include both

dence that disgust sensitivity plays a role in preference for cognitive and afi'ective strategies in activities dealing with
activities, Students with high disgust sensitivity expressed microbes and invertebrates. Every attempt should be made

lower preference for activities requiring contact with organic to help students develop an awareness of the diversity of

materia!s, As should be expected, there were no differences microbes and invml.ebrates, focusi_g on he v few m'c harm-
between the two groups on the observation-only acti_ifies, ful to humans. Apparently, be]lois regarding :he negative

Results were similar with the scale that measured pref- aspects of microbes and insects are readily acquired through

crence t\_r water environmer_ts for an aquatic enton'mlogy childhood socialization and health ed Jcation.
lab. The high disgust-ser, sitivity group expressed lower On the affective side. further research should be done to

preference for water bodies with algae, eutrophic waler, identify _hat different age groups find interesting about

and weeds along the edges. These locations appear ideal microbes and invertebrates. These data may help _ith de-
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TABLE 5. Differences in Preference for Environmental Education Activities Between Low and ffigh Disgust-SensitivRy
Clusters

Mean Mean
tow disgust higt! disgust

Item cluster .cluster t p

Science Actbities Requiring Manipulation _
Grow fungi and bacteria in the lab and study them m_der 2.99 "2..64- 2.76 .006

a microscope
Collect soil samples from the bottom of swamps, lakes, 3.02 2.43 4.56 .000

and rivers and compare the soils and living things
in the soils

Collect dead fish along a river, cut them open, and 2.58 1.89 4.95 .000
examine their livers for diseases and tumors

Collect leaves off the forest floor and find and identify 2.68 2.19 4.38 .000
all the insects, centipedes, and other creatures living
among the dead leaves

Collect water samples from a polluted lake and test for 2.87 2.54 2.48 .014
chemicals and sewage

Catch 30 water bugs in a pond and identify them 2.47 2.07 3.57 .000
Collect different d-airs, insecls, slugs, and mushrooms 3.41 3.14 2.50 .041

and offer them to a box tmlle to see what foods it likes

Observational Science Activities
Put out six types of seeds for birds and count what each 3.14 3.28 _ 1.14 .12

type of bird eats to see if different birds like different
seeds

Place different colors of yarn outside and observe which 3.47 3.63 _1.31 .l 9
colors the birds take away to make their nests

Make four 2-hr visits to a zoo to watch and take notes on 3.63 3.77 -1.09 .275
the behavior of a zoo animal

Note. Scores are based on a scale where 1 = greatly dislike; 2 = dislike: 3 =l_oopinion, not sure; 4 = like; 5 = greatly like.

"FABLE 6. Differences in Preference for Water Environments for Conducting an Aquatic Entomology Lab Between Low.
and High Disgust-SensitMty Clusters

Mean Mean "

low disgust high disgust
Item cluster cluster t p

Eutrophic Water
Photo 2: creek with mud banks 3.33 2.83 4.50 .000

Photo 4: pond with scattered clumps of algae 3.30 2.67 4.71 .000
on surface

Photo 5: small, deep, clear pool full of leaves and 3.63 2,99 4.93 .000
branches, oxergrown edges with steep bank

Photo 6: small pool of water covered with thick 2.72 2.11 4.32 .000
green algae

Photo 7: pond with scattered algae, mowed hank 3.58 3.05 4.31 .000
Photo 8: small, deep, clear pool full of leaves and 3.50 2.81 5.40 .000

branches, overgrown edges with steep bank
Photo 9: small eutrophic pond with tall. lush, green 3.73 3.45 2.40 .017

grass on edge
Clear Wamr

Photo 1: boat dock over deep, clear water 3.38 3.64 -2.32 .029
Photo 3: swimming beach with buoys 3.18 3.64 -3.51 .00l
Photo I0: clear lake (reservoir) with lawn to edge 3.50 3,99 -3.42 .001

Note. Scores are basea on a _calewhere 1=gready dislike: 2= dislike: 3 = no opinion, not sure; 4 = like; 5 = greatly like. Photo number represents
the order of presentation of the pholographic slides
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signing more appealing programs and identifyhtg miscon- Bixler. R. D., CarlMe, C, L., Hammict, "aLE., & t--Io}d, M. E (1994).
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The development of disgust sensitivity seems to occur 24-33.
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suggests that childhood play in witd]and areas is all impor- Check and recheck, 1975 and 1985. The Jourmd of Environmental Edu-
¢'acion, 16"(3), 39-42,

tant con'lponent ill developing em'ironmentally concerlled Ch_mqa, L, (1998), Signilt¢ant llfe experiences rexisited: A rexiew of
citizens (Chawla, 19983. Pla) ing and exploring ill the out- research on sources of enxlronmen a sensilixity, The Journal of Ear -

doors at all earIy age, with enco'ar_agenoent froln adults, may re une*irctl E_I c r'o i, 29\3), I I-2I.
C llpen uk R, (1905 I. (hildhood foraging as a means of acquiring tempe-

be ,:ill that is necessary to prmnote a moderate view of dirt lent human cognition aboul biodixer_ity, Em'b'enment m:d Beka;iot; 27.
and insects (Chipeniuk, 19953. The need to formally pro- 49o-512.

vide childhood experiences ill wildlands by estabtishino Darwin, C. R. 41965). Brpresrion ofenloliolls in man c,nd a*_imals, Lon-
doTnJohn Murray. (Original ,aork published 1872)

preschools in parks and nature centers }?as been document- Detjen. J, (I 995). Media's role in science education. BinScicnce, 45, S5_63.

ed by R. Wilson (1993). These preschool programs would Drh'er, R. (19813. PupiIs' uhernati;e frameworks in science. European

provide _'ouug children with daily contact with wildlands Journal of Science Education, 3. 93-101.
Epslein, S. (1984), ConIro_ersial issues in emotion theory. In E Shaver-

and teachers who encourage curiosity about ius'ertebrates tEd.), Rel'ie_ ofpel"sonali O'and social ps) chology (pp. 64.-88). Be_el-
and model appropriate responses to their presence. This ly Hills, CA: Sage.

strategy may be partictdar]y important for children from Ham, S,, & ge_ing. D. R. (1987-19883. Barriers to environmental educa-
tion. The Journal of Enva>mnenta) Education, 19(21, 17-24,

homes where the outdoors is not valued. Unfortunately. fev," Hooper, J. K. (19881. Teacher cognition of wildlife management concepts.
parks and nature centers have elected to start preschooIs (R. rl_e a'ournalcfEm'ironmetltal Education, I9(_), 15-18.

Wilson, 1996). Kellert, S. R. tl993). Values and perceptions of invertebrates. Consena-
tion Biology; 7 845-855.

We have addressed the roleof disgtrst sensitivity on_y in Kremer. B. K., Mul[ins, G,. & Roth, R. (1990-19913. "e,bmen in science

tile narrow context of preference for.-education actix ities and em'ironmental education, The Journal of Em'ironn;ental Education,
22(2), 4_6.

that invoh'e manipulating o_anic materials. Its role is cer-
LaPage, W. p', & Cormlen P, L. (I9773, Images of camping: Barriers to

tainly broader. In the past, high disgust sensitis'ity nay have participation. Journal r)j Frm'elRewarch. 1_. 21-25.

played a positive role in efforts to garner support for COlltrol Levenson. R. W 19921 Autonomic nervous system differences among

of water pollution caused by sewage. Cun-ently, high dis- emotions. Ps_ctu ¢oglcafSclk, nce. 3 23-27.Mandler G. 19841 Mind and bodv. NewYork: Norton

gust and contamination sensitivity may be hindering devel- Matchett. G- & Davey, G, (19913 Test of a disease-avoidance model of
* gopment of broader environmental concerns. A discouraging anlmal phobias. Behaviour Resea ch and Therap); 29, 91-94.

aspect of the en\'ironnaentalism in North America is the lack Nemeroff. C.. & Rozin. P )19941. Conlagion concepl in adult thinking in
the United Stales: Transmission of germs and mterper_onaI infiuel/ee.

of a_tenticn to issues other )hun local environmental health. Ethos. 22, 158-186.

There is limited understanding of biodiversity (Detjen, Rozln P.. &Fallon. A. E 1987).A perspective on disgusl. Psxchoh gical

1995/ and little evidence oflute-rest in wildlife other than Reports, 94, 23-¢1.
Rozln. P.. Haldt. L & hfcCauley, C. 19933, Disgust. In M. Lewis & I

large charismatic mammals and birds I Kellert. 19933. Many Haviland rEds Handbook ofemozion ap, 575-5941. New York: Gull.

disgust-evoking invertebrates are important parts of food ford Press.
Rozin. R. Lowery L,. & EberL R. 1994/. Varieties of disgust faces and lhe

webs and are the species facing _xtinction in the greatest siructure of disgust, Journal )f Pets maliU at d Soc a Psv '1o og) 66
numbers rE. Wilson. 19873. Developingan adequate under- 870-111

standing of ecological concepts is difficult without some Saegart. S., &Han, R 1979). Developmenl ofemironmental competence

awareness and knowledge of invertebrates, microbes, and in girls and boys. )n M. A. Sailer Ed.k Play."Anthropologicalperspec-
tll'es tpp- 157-175). West Point, NY: Leisure Press

soil science. Developing methods for/esselting the tenden- Samuel H. R, .39931. Impediments to implementing emironmentaI edu-

cy of individuals to view these creatures as res, ulsive \vhile cation. The Jouma) of Enl'ironmenra) Education 25q1 26.-29.

simultaneously fostering a positive interest in )bern should Simmons, D. A, I1987-1988}. Teachers' perspective of the resident envi_
ronmental education experience. The Journal O/ _tll'irolullcnla[ Edttc'a.

be a priorit3 of EE. rton. 19(11.35_2.

SPSS. 19g_ sPSS-x user's guide (3rd ed.). Chicago: Aumol:

No'rE Webster's New WorldDicliOnat3' t3rd ed./(19gg_ New York: Webster's.
Wilkinsor_ S. (1988). Child's world 9f ilhress: Development of healdl and

This research _as parUally supported by Grant 23-95-14 from the illness bel-m'ioul; Cambridge. United Kingdom: Cambridge University
USDA Forest Service. North Central Experiment Station. Evanston. IL Press.
and the Texas A&M Agricultural Experiment Station. Wilson. E. [1987) L e things that ran the wet d Co sen'a on Biologt;

1. 344-346.

REFERENCES Wilson. R. (1993k The importance of em ironmental education at the early
childhood level Em'iromnemal Education lgnd llgbrmotion. 12, 15-24.

AusubeL D. R. Novak J. D.. g' Hanesian. H. t1978 l_duc'ational psxeiiul- Wdson, R. ti996) En, irot_memal education programs for preschool chil-
ogy: A cog ve ie_ {2rid ed _.Nev, York: Holt, Winehm,'t and \_,5nslon. dren, The Joum_al of ESwironmental Educ_tion. 27_4i. 28-33.

III "--


