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Knowl edge of animals may influence childrends beli
building positive attitudes toward animals is one of main goals of environmental education
programmes. Although keeping animals contributes t he i ncrease of <childrends

attitudes toward wild animals, pet owners show similar negative attitudes toward less

popular animals such as insects, bats or rats thgetnowners. Moreover, some of

these animals are emblazoned with variouss nflyereafter alternative conceptions)

which may have a negative impact on childrend6s at/f
approach with two questionnaires with nearly identical items for identifying attitudes to

bats and spiders in a sample of prin@ga participants (N = 196) aged- 16 yeas.

Score from each questionnaire was factor analysed and then compared witeea pair

statistic. Children (especially girls) showed more negative attitudes toward spiders in

comparison with bats. Both knovgedand alternative conceptions were distributed

randomly irrespective of <childrends age or gender
correlation between alternative conceptions and attitudes, whereas more alternative

conceptions resulted in more negatttitudes. Interestingly, the link between attitude

and knowledge was found just for bats,notifor spiders perhaps due to greater fear

from spiders. Implications of the study for the science education practise are discussed.
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INTRODUCTION assumption that behavioral change folthrestly from
development of necessary knowledge and skills (lozz
What peopléeeland believe about the environmerit989). Attitudes are expected by some researchers
determines their attitudes toward it (Pooley, 20Q@@yrelate with knowledge (Thompson and Mintzes,
Al t hough the ofeelingo6 2002), buhthereas dreatert agreeenentd tham attitugle
science learning has long besmognized as importantcorrelate  with  behaviour (Kraus,99%). The
it has received much less attention than has éhgironmental literacy of citizens includes some level c
cognitive dimensions (Simpson, Koballa, Qli@ed environmental knowledge and attitudes and- (pro
Crawley, 1994; Alsomnd Watts, 2003). Pro environmental) behaviour (Roth, 1992).
environmental behaviour, however, belies theAttitudes toward the environment, or the affective
dimension, are generally believed to be a more
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Trnava, Priemysel ns§ 1989). An attitude can be generally defined as th
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attitudes as having three components: the cognitive sthectures (as measured by concept maps) and three of
affective, and the behavioural (see Reid, 2006 fdoua attitudinal scales.

review). The cognitive component is a set of beliefdn contrast, there are several works that failed to find
about t he attr i hobjdcteand its fclearty hsignificarit trelationstie bebween attitude and
assessment is performed using pap@pencil tests knowledge. For examsplKuhlemeier et al. (1999) and
(questionnaires). The affective component inclutidekki, AbdEl-Khalick, and Boujaoude (2003) found
feelings about object and its assessment is perforamyl moderate correlation between environmental
using psychological indices (heart rate). Finally, attikude and knowledge. Lukas and Ross (2005)
behavioural component péngto the way people actexamined attitudes and knowledge toward apes in 1,000
toward the object and its assessment is performed ZO visitors before andtaf they visited a zoological
directly observed behaviours (Eagly and Chaiken, 1998den. They found an increased level of knowledge
about apes, but visitorso at
unchanged. Only repeat visitors showed more
ecoscientistic attitudes than did -firse visitors.

Some researchers propose that environme®alssard, Lewensteand Bonney (2005) investigated
knowledge is an esfial precursor of attitude effects of informal science education project (The
formation (Kellert and Westervelt, 1984; Kais&®, r dhouse Networ k) on partic
Wolfing, and Fuhrer, 1999). However, the relationsbgience and environment and knowledge about birds.
between attitude and knowledge is a complex and isTstilley f ound t hat participant s
not fully understood (Zimmerman, 1996). Increasingreased inerms of basic facts of biology of birds.
environmental knwledge may result in more positivelowever, they failed to find any statistically significant
pro-environmental attitudes. For example, Cohen (1993) ange i n participantsd unde
found that group of high school students with mopeocess, attitudes toward science and attitudes toward
environmental information showed different attitudése environment. In summary, the link betwatgtude
that the group with less environmental information. Hsad knowledge is not definitely resolved yet and, in
and Reh (1996) investigated the relationship betwesgreement with earlier view of Kellert and Westervelt
environmental attitude and knowledge in randond®84), the level of knowledge can be considered as one
selected community leaders in Taiwan and foundf aeveral factors affecting attitudes.
positive correlation between their environmental
knowledge and behaviour. DiEnno and Hilton (2005)
compared te teaching methods (constructivistic vs. Human attudes toward animals are influenced
traditional approach) o partidularty by the spgedes bf arsnalu Eoe examplé, tha t t i
and knowledge of nemative plants and found thatgeneral public were found to view most invertebrates
knowledge and attitudes of students experiencingiith aversion, anxiety and ignorance (Kellert, 1993),
constructivistic approach significantly increased, wpilgbably because they are small and behaviourally and
no similar trend was found for the group wittnorphologically unfamiliar to humans (Davey, 1994;
traditional approach. Bradley et al. (1999) found tKag | | er t |, 1993; Wil son, 1987)
after an environmental science course, students fbadd that people most like small animals such as small
higher environmental knowledge and attitudes betwieleds, squirrels, dogs, etc., and dislike invertebrates, bats,
the pre and postests. In bottthe pre and postests, rats and mice. Less popular gseaias more interesting
students with higher knowledge scores also had hifdremales and the former group was more popular for
attitudescores when compared with students who Hadhales. Similar gender differences (greater fear in

The link between environmental attitudes and
knowledge

Myths and attitudes to animals

lower environmental knowledge scores. f emal es) were also document e
Similarly, Mangas a n dfeard afr large ncarmvore prefato8fSKaft) Bjeske, u d y

regarding university students enrolled in an eleckadtenborn, Linnell, anéindersen, 2003). This suggests

envi onment al educati on c dhatrfesnales shouwdwesmiesstgreatdr fear framdphobit s 0

environmental knowledge increased at the end of @hemals in comparison with males. Positive attitudes at
course and was accompanied by an increasdeast to some animals decrease as age of participants
environmental attitudes. Initially, the students prefered cr eases ( Kel |l er t 1996; Bj e
nature protection values to economic interests. Fear fom animals has been traditionally viewed as

Later in the course the students espoused other hufmiaiogical predisposition that associates humans with

values (sustainable development and solidanigjentially dangerous animal with fearful consequences
demonstrating an apparent shift toward systemic an8e | i g man, 1971) or, -more r
complex attitudes about environmental matteassvy oi dancedé hypot hesi sal,( Davey,
Thompson and Mintzes (2002) showed statisticaA®@8). The latter notion comprises a first subcategory of
signifiant relationships among all five knowledgeimals that are directly or indirectly associated with the
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spread of disease and infection (e.g. bats). The seabedhative conceptions) in a sample of elementar
subcategory refers to those animals that possess featcines! children aged 4® year toward twdistinct and
which resemble premy disgusevoking stimuli such asunique animal groups, bats and spiders, which may t
mucus or faeces (e.g. shakes, snails, worms, etc.)imduetant in a biology curriculum. A comparison of
third subcategory relates to animals that are assocatiéddes toward these two distinct animal grisugiso
with dirt, disease or infection (e.g. spiders). interesting, because attitudes that are formed throug
Fear is traditionally followed by various myths tititect experience are hvat affective and attitudes
are more or less appreciated by humans. Myths farened through indirect experience are rather
identical with alternative conceptions which are oftmgnitively based (Millar and Millar, 1996). Bats are
cultural and can be characterized follows: Alternatimgue examples of animals that agitate fear, but dire
conceptions are robust with respect to age, abilityperiences with them would be less frequent than the
gender and cultural boundaries. They typsmile a with ubiquitouspiders.
useful function in the everyday lives of students, their|_| otheses
families and their teachers. Alternative conceptions are yp
often tenacious and resistant to change by conventiGnalhypotheses were:
teaching strategies. They successfully interact withl. Attitudes toward spiders would be generally more
knowledge presented inrffaal instruction and often negative than attitudes toward bats.
resemble those of previous generations of scientists an®. Boys would have more positive attitudes towarc
natural philosophers. Alternative conceptions are bats and spiders than girls.
products of personal experiences or the mass media a8. Attitudes toward both bats and sgdeould
well as formal instructional interventions (Mintzes and decrease as age of participants increase.
Wandersee 998). 4. Alternative conceptions (myths) of bats and
From the science education perspective, myths orspiders would be distributed randomly across age
alternative conceptions are especially important in theclasses, but knowledge would show a positive

case of least popular animals such as snakes, spidersoror r el ati on wi th chil dr
i nsect s, because | ear ner $.Aleroadive congeptiens wainfldence negabve h
towards these animals can bliénfced by the negative  attitudes toward bats and spiders.

attitude. For exampl e, Bjerke, I stdahl and KI e

(2003) showed that, although pet owners have gendyBllyHODS
more positive attitudes toward wild animals in
comparison with nepet owners, these differences Construction of the Bat Attitude Questionnaire
disappeared when comparingituates toward less (BAQ) and the Spider Attitude Questionnaire (SAQ)
popular animals. This suggests that attitudes to les¢/e measured studentsodo @
popular animals can be highly resistant to change. spiders by Liketype items (Likert, 1932pwkloped
similarly to Kell ertds
animals. Most of negativistic items were derived an
There is at least moderate correlation betwaeadified following the Spider Phobia Questionnaire
achievement and attitudes to science (Haladyna (&iredt, Brosschotnd Murit, 1996). Knowledge of bats
Shaughnessyl982; Weinburgh, 1995; Dhindsa arhd spiders was measured by iteatsréipresent basic
Chung, 2003; Salta and Tzougraki, 2004). Teacfsots about the biology of bats and spiders. Alternative
biology however includes several animal species, suchrasptions about bats and spiders were derived fror
spiders or bats, generally considered less popularaacc e s si bl e online web pa
therefore not reared as pets (Kidd and Kidd, 1985t ospiderso to googl e)
Prokop Prokop, and Tunnicliffe2009. There are publications (Airas, poblished paper; Davey, 1994,
various myths about spiders (Davey, 1994) and Batsr o h m, 1982) and our ow
(Strohm, 1982) whi ch c aheliefse gha tquestioningire ifon meaaueny cadlitudes
attitudes toward them (for attitude classification see &tgrnative conceptions and knowledge of bats
Kellert, 1985, 1996, or Thompson and Min2@82). comprised 49 items and the questionnaire for spider
Spiders are of especial importance, because itomprised 50 items. Atide items were identical for
suggested thatup to 1 in 3femalesand 1in4 malesomay h bats and spiders, e
actively fear spiders (Davey, 1992). To date, howevex,pi der (s) 6 whi ch al-wisewe
no systematic approach to examine relationshipgiparisons. Only in a femstances dogke wording
between various attitude dimensiond alternative of items differ, and this is because it was impossible t
conceptions of spiders and bats has been conductesgn them more accurately (see Appendix A). The
The present study examines relationships betweisler of items was designed randomly for both two
attitudes, knowledge and myths (referred to guestionnaires. Items that were scored by participant

Purpose of the study
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from 1 (strongly disagree) to 5 (strongly agree). tdhsgat i vi sti ¢ di mensi on of 9
were formulated either negatively or positivelgd 0.87 for SAQ), the Naturalistic dimension of 5
(Oppenheim, 1993). Negative items were scored inittee ms OfoaBA© and 0.75 for SAQ). The values
reverse order. Questionnaires were administered onao Cr onbachds al pha showed t|
separate occasions withi® 2 days by the classroonacceptable reliability (Nunnaly, 1978).
teacher. The order of administering the BAQ or the
SAQ was random. Participants

The validity of the questinaire was established
through review by two professors in the field of zoologyThe study was conducted between November and
from two different universities and two experts Pecember 2006. A total of 196 grad® Ehildren (136
biology education. All were asked whether the itemsales and 60 females) aged 1yeas (M = 12.2, SD
each dimension were relevant to the goal of thel.39) attending two urban elementachosls
guestionnaire. Revias were based on their commengtending by 6 16 yeasold children participated in the
and suggestions. study. Participants were selected randomly irrespective

Score from attitudes (31 items in the BAQ and GfLtheir interest in biology. Children were satisfied that
items in the SAQ) was separately submitted to father questionnaire was not a test, but just a research
analysis (with Varimax rotation). Both BAQ and SAftempt to examineadir attitudes toward bats. No time
showed high reliabil iz ylimbwasgivandurrg competion of guestidn@aige. al p h a
0.91 and 0.9, respectively). Knowledge and alternative
conceptions (remaining 18 items in BAQ and 19 iteittsSULTS
in SAQ) were measured separately. Six factors with
eigenvalues greater than 1.2 for each BAQ and SA®eneral differences between attitudes toward bats
were derived. These six factors explainedd$2% and spiders
of total variance. Items with loadings lower than 0.39A repeat measures MANOVA was used to identify
were omitted. Items that loaded with more than oifke effect of gender and grade (betvedfect variales)
factor were also excluded from further considerati@m attitudes toward bats and spiders (wtfiect
(Palaigeorgiou, Siozos, Konstantakis, and Tsouks#ables). This adds the opportunity of determining
2005). As a result, only identitahi that loaded to thethrough MANOVA which effects are general, and
same dimension for each BAQ and SAQ were usetlch effects are specific to certain attitude dimension
further analyses. This allowed us to use awisair Of bat or spider. Results are shown ieTab
statistics for comparison of means. In total, data from 5Overall, there were highly significant differences
attitude items for both BAQ and SAQ were omitteligtween six dimensions.
Finally, we measuretet reliability of all remaining There were more positive attitudes toward bats in
items (26 items per each questionnaire) and alsocgaparison with spiders in all three dimensions (Fig. 1)
reliability of each di méiypsthesinl). & dauialistictdienengion showes lov@er o n b |
alpha coefficient for the whole instrument consistingasfd negativenean score (i.e. mean < 3) in comparison
26 items was 0.89 for the BAQ and 0.89 for SAQ whit#th the Ecoscientistic and Negativistic dimension
indicates high reliability of the questionnaire (Nunna#aich suggests that children have low overall interest to
1978). The Ecoscientistic dimension consists of ergounter these animals (especially spiders) in the

dimesi ons (a = 0.89 for B®awe and 0.87 for SAQ), t he

Tablel Mul tivariate analysis of var i aramdbats@idApMes/ /
SS DF MS F P

Grade 11.16 4.00 2.79 1.23 0.30
Gender 12.98 1.00 12.98 5.72 0.02
Grade T Gender 30.07 4.00 7.52 3.31 0.01
Error 422.36 186.00 2.27
Attitudes 150.47 5.00 30.09 46.48 0.001
Attitudes T Gr ad 3982 20.00 1.99 308 0.001
Attitudes T Gend 573 5.00 1.15 1.77 0.12
Attitudes T Gr ad 10.74 20.00 0.54 0.83 0.68
Error 602.16 930.00 0.65
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Differences in attitudes with respect to gener of bats in Slovakia. The majority (70 %) of children was
and grade undecided or did not know the sifebats (both body
length and patagium length items showed very simils
Boys have generally more positive attitudes towiaabrrect results). Surprisingly, only 15 % of all childrer
bats and spiders than girls (Hypothesis 2). The effecdgreed that bats overwinter in Slovakia and do not fee
gender was especially significant in the Negativisticdanthg overwintering. Because just 11 % incorrectly
the Naturalistic attitudes toward spiders (univariatgeed that batsigrate to Africa for overwintering, we
ANOVA, Boys > GirlsF1,186 = 6.6 and 8.9, p < 0.0kuggest that children do not have clear idea not abol
and 0.001, respectively). where, but rather how bats hibernate (i.e. without
Attitude dimensions showed different mean sceoegeiving any food). About half of children (57 %)
with respect to age of children (Table 1). A Tukey pagjreed that bats occur in caves and abandoned tunnels
hoc comparison of means revealed that 5th and 9th
grade boys (2016 yeasold) showed sigmfntly more Alternative conceptions about bats
positive attitudes toward bats and spiders than girls
from the same age category. Only 17 % of all children rejected an idea that bat
The attitude dimensions between bat and spiden tangle in human hair. Similarly, 37 % of childrer
mutually correlated and correlation coefficients rangembrrectly showed that the main diet of bats is blood. A
0.350 0.54 (see Figsd2). Visual observation of #ee similar number of children thought that bats can prey
figures suggests that the Naturalistic and Ecoscientigt@n human. Only about osthird of children were
attitudes decrease as age of children incre@gd that bats do not attack their prey especially to the
(Hypothesis 3) while the Negativistic attitudes remainedk (like vampires in horror films) or that the prey

more or less unchanged. cannot |l ose all bl ood af
number of children rejected an idea thet tear their

Knowledge of bats young in nests. All these data suggest that Slovakic

chil drends were unsure ahk

More than half of children (56 %) were unddcide
on the number of bats living in Slovakia. Similarly,Knowledge of spiders
about half of children did not know or were undecided
what sense use bats when foraging or what is main digthe majority of children (74 %) did not know, or

*k*

*k*

**k*

3.5 4

Me an

2.5 4

Ecoscientistic Negativistic Naturalistic

Dimension

Figure 1 Attitudes toward bats (grey bars) and spiders (open barsgmagieathool childrem@ nz=
196). Differences marked with asterisks (***) are statistically significantt@sasgokt0.001).
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were undecided, about the number of spiders living in
Slovakia. A sinait number (69 %) did not know (or
were undecided) about the maximal size of spiders in
Slovakia or about the number of eyes of the garden
spider. However, more than half (57 %) were correct
that spiders do not have 10 legs and a similar number
agreed thall spiders feed on smaller animals. In
contrast, 71 % of children were undecided or did not
know that spider species are not vegetarians. Nearly hal
of children (42 %) correctly rejected an idea that all
spiders are insects. Only about -thivel (28 %)
correctly believe that some female spider rear
spiderlings on her own back or do know how
spiderlings overwinter (36 %). About 74 % were 24
undecided of the senses which garden spiders use whe 46
hunt on prey. 58 1 22

r=0.54,p<0.01

Me a n

43

27

Alternative conceptions about spiders

Only one thid (28 %) of all children is aware that > k ! 8 ?
bites of tarantula spiders are not fatal to humans. A Grade
similar number (36 %) of children agreed that small
spiders do not bite a human. About 37 % of children
did not correctly agree that all spiders makes@lob or . .
that each female spider cannibalizes a male after matin(cf'rd.es.) and spiders (squares). Pearson correlat
(30 %). A majority of children (62 %) incorrectly ogfflc[ent:alculated for attitudes toward bat and
believed or were undecided that spiders are dangerouSP!der is shown. Numbers below means are sarr
to humans mainly when humans sleep. Only 17 % of allS'#€S-
children were correct that a garden spédanable to
repair its orlweb. About half of children (53 %) state 6
that orbwebs are sticky. r=038p<001

Figure 2.Ecoscientistic attitudes toward bats

Does gender and grade in 5
alternative conceptions and knowledge of bats and
spiders?

A two-way ANOVA with gender and grade was used
to teg whet her gender and/ o
influence alternative conceptions and knowledge of bats
and spiders. Contrary to general expectations, there
were very weak relationships between grade and
knowledge of bats or spiders (F4,186 = 3.31 ang0.26, i ”
= 0.011 and 0.9). Although the effect of grade / age of 24 | - 2
children on their knowledge of bats showed a significant 58
effect, this result is of low educational importance, 46
because this significance was caused just by the lowe . . . .
score of 6th graders (age 1})/X8lative to others. 5 6 7 8 9
Gender showed no significant effect (F4,186 = 1.39 and
1.03, p = 0.24 and 0.31). Grade

As expected, alternative conceptions were

distributed randomly, I IR3PN\Edatvidi€ attifides towdrd batd ik © S
both bats and spiders (F4,186 = 0.98 and 2.19, @ = 0.4 5 gpiders (squares). Pearson correlation coeff

and 0.07) This finding suggests that Hypothesis 4., qjated for attitudes toward bat and spider |

(Alternative conceptions of bats and spiders would begpovn Numbers below means are sample sizes
distributed randomly across age classes, but knowledge '

rade)

Me an
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would show a positive chowevee Ishmwed onty awortelationcwith mhedativestit
was just partly supported. attitudes toward bats (r = 0.22, p = 0.002). No other
correlations were found.
Are alernative conceptions and knowledge linked
with attitudes? DISCUSSION

A series of Pearson correlation coefficients wasThe results of our study suggest piamaryschool
conducted to determine relationships between myttéldren in Slovakia show more negative atitude
knowledge and attitudes toward bats and spiders.toMerd spiders in comparison with bats. Low attitude
found that there is a correlation between altegnaticore was found especially in naturalistic attitudes whic
conceptions about bats and spiders (r = 0.27, pindicate that a substantial number of children display
0.001). Knowledge of bats correlated with alternatear from a direct experience with these animals ir
conceptions about bats (r = 0.24, p = 0.001), ature. As expected, boys showedrempositive
alternative conceptions of spiders failed to correlatifudes toward bats and spiders than did girls. Bott
with knowledge of spiders (r = 0.09, p = D.1%aturalistic and ecoscientistic attitudes decrease as t
Interestingly, however, bat knowledge correlated waige of children increase, but this was not true for the
spider knowledge (r = 0.3, p < 0.001) which suggemtgativistic attitudes which remained rather unchange
that there exist a poor relationship between spiBerprisingly, weifad to find a relationship between age
myths and knowledge and that this is not a result ohad knowledge score. In line with our hypothesis, the
inappropriate research tool. distribution of alternative conceptions was irrespective

Alternaive conceptions about bats showeddf chi |l drends age. We al :
significant correlation with negativistic attitudes towdetween attitude toward and knowledge of batsobu
bats (r = 0.16) and spiders (r = 0.15) (both p < 0.@8ilar tendency was found in spiders. The relationshij
respectively) (Hypothesis 5). Similarly, alternabeéween alternative conceptions and negativistic

attitudes toward spiders and bats was also supported.

5 The general difference between attitudes toward bat
and spiders can be explained by thygnoof attitudes.
Millar and Millar (1996) found that attitudes formed
through direct experienc:
to be affectively based whereas attitudes that are forme
on indirect experience such as being told seem to b
cognitively basl. Although we did not ask children for
their experience with bats or spiders, it is clear that ther
is a very low likelihood of their having had a direct
experience with bats in comparison with having had on
with spiders, at least in Slovakia. Bef$owakia do not
serve as food or pests, thus they are rather unfamilic
for the majority of people. Spiders are common in
homes, gardens or in the field, thus first Joand
experiences can not be therefore ruled out. On the
other hand, however, no spidevBich can cause a
serious injury occur in Slovakia. Moreover, surveys ol
c hil dr &eepng activitids showed that keeping

Grade spiders is rather occasional (Kidd and Kidd, 1985

Prokop, Prokop and Tunnicliffe,2008§, so direct

Figure 4. Naturalistic attitudes toward bats (circ  experiences with spiders also questionable.

r=0.35, p<0.01

Me a n

5 6 7 8 9

and spiders (squares). Pearson correlation coef Slovakian children showed lowest and most negativ
calculated for attitudes toward bat and spider is st attitude score in the Naturalistic dimension. This
Numbers above means are sample sizes. suggests that these children would rather avoic

encountering bats and especially spiders in nature if the

conceptions about spiders showed significi®d the option so tood This result implies that
correlatio with negativistic attitudes toward spiderseasuring only ecosientistic or negativistic dimensio
= 0.24) and bats (r = 0.19) (p = 0.001 and 0.0086). would lead in less accurate results. From the scienc

Knowledge of bats correlated with negativistic (réducation perspective, field trips (Orion & Hofstein,
0.33) and naturalistic attitudes (r = 0.21) toward batd{@4), Visits in museums and zoos (Tunnicliffe, Lucas
< .001 and .003, respectively). Knowledggpiders, and Osbore, 1997; Lindemasatthies and Kamer,
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2006) or other forms of ndormal or informal learning T h e hi gher t he l evel of
shoul d be applied to i comcepdoass e nte inégdtiveeattifudes téward Wdtse d g €
interest and motivation to learn (Eshach, 200&hd spiders are therefore expected. This point is of

gol doGov§8 and Prokop ( 2 6péckl imdortance eoxsidenipd e corselatmnv betiveen h a t
lastingfield trips about five day resulted in increasetiitude and behaviour (HinedHungerford, and

interest from elementary school childrend(10 year) Tomera, 1986/87). In other words, mystical beliefs of

toward cannibalism in the animal kingdom. The contrals and spiders can result in negativistic behaviour
group, who had not experienced a field trip, showedard these and other less popular animals. Both
significantly lower interest toward canrsti@liopics. science teachers and researchers are therefore
Moreover, although boys from the control group werecouraged to investigate whatysvaan eliminate

more interested in cannibalism than girls beforethefeeldi | dr en 6 s alternative conc
trip, after experiencing a field trip gender differené@®blemd based learning (Barrows and Tamblyn, 1980),
disappeared. This result emerged probably becpaskcipation in inquiry activities which involve making

gol doGov 8§ aelddtrip Rativitiksoneré slsqoredictions, gathering data and their analyses and
subjected to various activities and discussions alsonitmunicating findings (e@hin and Chia, 2005) may

spiders which are wkfliown cannibals (Schneiderangr eat l 'y i mprove <childrends u
Elgar, 2004). phenomena.

Gender differences found in our study clearly Our data show that there is correlation between
support male preferences for less popular animal spetiitgde and knowledge only in case of bats, but not in
(Davey, 1994, Bj er ke a n chselofsspidira. These reBultsicdn)be mamlydcammlagedi v o
predators (RBskaft et al., 2003). It was found that malbg greater fear of spiders relative to fear of bats (this
like invertebrates and bats more than females (Bjstikdy) and/or by not well developed concepts about
and JIstdahl, 2004) . F e mpders. She Knowledge aiméensican shawever salled W0 | e <
interest to wild animals than maleg, rear pets more show any correlation with age which suggests that
frequently than males (Prokop Prokop, and Tunniclifievelopment of basic concepts of bats ancerspid
2008. These facts imply that interest in less populat in line with Slovak biology curriculum (Prokop,
animals should be encouraged by school teachersPankiop, Tunnicliffeand Diran, 2007), because 10/11
apparent care should be dedicated especially in géts old children should be aware about basic facts of
Keeping pets may havemp or t ant e f f dicldgy obbats anchspidleds.ritevaulid e nice to see how
selfesteem, social skills and empathy (e.g. Poreskyaaimdal popularity (i.e. affeetidomain) does influence
Hendr i x, 1990 ; Paul a n dcogBitve proedsdes aboltah@es®: animal&in méres dietaili n t
for keeping pets like spiders can be enhanced thrdBgbause both of the two animal examples investigated
girl séd greater pr ef er e niaeur studyrwerd sinoldrly lgsg pogular.agd, no fudhare s
and Rua, 2000). research i nstrument for exan

We propose that designing school biology projestisicture \as used (e.g. concept maps), we cannot be
particularly focused on less popular animals maye whether poor conceptual development about bats
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Appendix A. The Bat Attitude Questionnaire (BAQ) and the Spider Attitude Questionnaire (SAQ). The questionnaire:
admi ni stered in the Slovakian childrends first | athegu
following statements on a Likert five point scale. Negative items were scored in reverse order. Other items focused 6
alternative conceptions and knowledge are described in Results.

Positive (P) ol
negative (N)

Ecoscientistic meaning
I would like to read a book about bats/spiders P
Greater attention should be dedicated to bat/spider protection P

I would like ® know more about bat movement in the night / | would like to know more
orb-weaving behaviour of spiders P

| would like to watch on bats during night using a binocular with night vision / | would |
watch on a spider during web constructidghémight P
I would like to know more about large species of tropical bats/spiders
| like watching natural history films about bats/spiders

T T

Capturing bats in the night would be an exciting story/Capturing spider would be an e;
story

Bats/spders would be quite interesting animals

We should learn more about bats/spiders in the school

I would like to know how scientists investigate bats/spiders

I would like to participate on expedition which investigate bats/spiders
| feel equal toatch a bat/spider only with gloves on my hands

Z U U U T T

Negativistic

When there is a bat around my window, | am unable to sleep/When there is a spider r
web on my window, | am unable to sleep

Even a though of touching a bat/spider scares me

If somebody teels me that bats/spiders are somewhere around me, | get nervous
| would never go to church tower if I know that bats/spiders are there

If | see a bat/spider, | feel tense

Bats/spiders scare me more than other animals

It makes meefel sick when | imagine a bat/spider

I would rather avoid to go to loft of my house if bats/spiders are present there

If I happened to find a bat/spider in my cellar, |1 would probably run away

2 2Z22Z22Z22Z2Z2zZ22Z22Z2Z2

Naturalistic

I would like to camp near the ruinotd castle where bats occur / | would like to camp nei
river where bats occur

Bats/spiders are sympathetic animals

I would like to catch a bat/spider in my hands

I would like to have some bats/spiders in the loft/cellar of my home

T U U T

Peopé should hang a special boxes for bats to attract bats to large cities/People shoul
fewer chemical agents in order to allow spiders living in human vicinity P
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