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Abstract

There is an increasing amount of research focusing on the origin of the human fear of animals.
However, other dimensions of human views of frightening animals have been largely neglected.
This study investigated attitudes toward snakes. The Snake Attitude Questionnaire (SAQ), which
consisted of 58 Likert-type items (Cronbach’s o = 0.91), was administered in a sample of stu-
dents from two countries (Turkey and Slovakia). Students showed negative attitudes toward
snakes, especially within the Negativistic and Naturalistic dimensions. Turkish students showed
more positive Scientistic and Naturalistic attitudes than Slovakian students, and females showed
more negative attitudes toward snakes than males. Although biology majors had more positive
attitudes, compared with nonbiology majors, knowledge of snakes and beliefs about untrue
myths were similar between these two subgroups. Our research indicates that fear of snakes
negatively influences other attitudinal dimensions (especially naturalistic and scientific attitudes)
although no students had been injured by a snake. Keeping various pets at home was associated
with less fear of snakes. Nature protection actions should combine direct contact with these
controversial animals with interventions against belief in untrue myths about snakes.
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Introduction

Snakes, which comprise more than 1800 species, are important, although often
neglected, components of terrestrial and aquatic ecosystems (Campbell &
Campbell, 2001). They are predators and prey of vertebrates and invertebrates.
Their unique life histories make them crucial in many ecological processes.
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Many snake species are listed as threatened or endangered. Besides their use
as food (Zhou & Jiang, 2004, 2005), snakes are exploited in a variety of ways,
such as being used in traditional medicine and magic/religious rituals, espe-
cially in Afro-Brazilian religions (Alves & Pereira, 2007). Snake populations
are being significantly reduced throughout the world. Factors responsible for
the observed declines are thought to include the alteration, destruction, or
fragmentation of habitat; climate change; disease; as well as impacts from non-
indigenous species, ultraviolet radiation, and xenobiotic chemicals (Gibbons
et al., 2000).

All over the world and throughout recorded history, snakes have been the
source of fascination and fear; they have been both worshipped and despised
(Pough et al., 1998). Depending on the cultural bias to which people are
exposed, they develop a positive or negative attitude about snakes. Cultural
bias might affect whether these animals are considered worthy of protection
(Campbell & Campbell, 2001).

The controversial reputation of snakes makes this group of animals more
problematic—compared with charismatic animals like eagles or large
carnivores—when planning snake protection activities (Martin-Lépez, Mon-
tes, & Benayas, 2007). Snakes do not get much legal protection because
of public prejudices such as hate, fear, or incorrect assumptions about their
danger, as well as ignorance of the fact that many snakes are of good use (e.g.,
in controlling rodents in ecosystems) (Kaltenborn, Bjerke, Nyahongo, & Wil-
liams, 2006). Snakes are in one of the most frequently cited fear categories
(Pagani, Robustelli, & Ascione, 2007; Robins & Regier, 1991). This high
prevalence of snake fear in humans, as well as in our primate relatives, suggests
that it is a result of an ancient evolutionary history (Ohman & Mineka, 2003).
People who encounter snakes in the wild may report that they first froze in
fear, realizing that they were about to step on a snake (Ohman & Mineka,
2003). Fear is generally greater in females, probably because they have lesser
physical abilities to escape from a predatory attack (Reskaft, Bjerke, Kalten-
born, Linnell, 8& Andersen, 2003). Because reptiles have been associated with
danger throughout evolution, Ohman and Mineka (2003) propose that it is
likely that snakes represent a prototypical stimulus for activating the fear
response. This is in agreement with Herzog and Burghardt (1988), who pro-
pose that evolutionary pressures are responsible for human atticudes to ani-
mals. In addition, these authors propose that human attitudes are also
influenced by rarity and population distribution of animals, being more favo-
rable toward rare animals.

The evolutionary predisposition for avoiding animals associated with danger
(or disease risk) is consequently in conflict with the human tendency to
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favor rare animals (Prokop, Fanéovi¢ovd, & Kubiatko, 2009). This is probably
why Prokop and Tunnicliffe (2008) found a positive association between
knowledge of, and attitudes toward, animals less associated with people’s pho-
bias (such as bats), but no similar relationship between knowledge of, and
attitudes toward, animals more associated with phobias (such as spiders).
These authors speculate that public awareness is simply unable to improve
attitudes toward animals associated with danger. Similarly, Morgan and Gra-
mann (1989) reported that increasing knowledge of snakes failed, by itself, to
improve children’s attitudes toward them.

Several research reports have showed that keeping pets is associated with
better knowledge of animals (Prokop, Prokop, & Tunnicliffe, 2008), positive
attitudes toward animals, better social interactions with friends, leisure activi-
ties (Paul & Serpell, 1996), and better health (Serpell, 1991). Moreover, some
researchers propose that pet-keeping in childhood may have important effects
on children’s self-esteem, social skills, and empathy (Covert, Whiren, Keith, &
Nelson, 1985; Poresky & Hendrix, 1990). Bjerke, @Dstdahl, and Kleiven
(2003) showed, however, that keeping pets positively influenced attitudes to
more popular animals such as small birds, squirrels, and dogs but found no
effects of keeping pets on attitudes to less popular animals like rats, mosqui-
toes, or beetles (snakes were unfortunately not examined). The attitudes in
Bjerke, @stdahl, and Kleiven’s (2003) research were examined just in terms of
participants’ sympathies, leaving other dimensions of their attitudes (see, for
example, Kellert, 1985) unexplored. Pagani, Robustelli, and Ascione (2007)
found only a weak association between pet guardianship and empathic atti-
tudes toward animals. Although these authors found that snakes were com-
mon objects of irrational fears on the part of Italian pupils, they did not
examine the attitudes of pet caretakers toward snakes or less popular animals
in general. These examples suggest that the relationship between keeping pets
and attitudes toward less popular animals is not clear.

In Slovakia, there are five species of snakes belonging to two families (four
species from Colubridae and one from Viperidae) (see http://www.korytnacky.
szm.sk/Pdf/99-93p4.pdf for a full list of species). In Turkey, there are 33 spe-
cies from Colubridae, 8 from Viperidae, and 1 species each from Tjphlopidae,
Leptotyphlopidae, and Boidae (see www.cevreorman.gov.tr/belgeler3/mak2006.
doc for a full list of species). The decline in snake populations prompted gov-
ernments in Slovakia and Turkey to protect all snakes by law.

Surprisingly, there is no research that seriously investigates attitudes to
snakes, with the exception of the fear dimension (e.g. Arrindell, 2000; Ohman
& Mineka, 2003). Does fear of snakes influence peoples’ attitudes to snakes?
Do beliefs about untrue myths and level of knowledge about snakes influence
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other dimensions of people’s attitude toward snakes? Does the higher occur-
rence of venomous snakes in a particular country influence people’s attitudes
toward snakes? Does keeping pets influence human attitudes toward animals
associated with people’s phobias, like snakes? These and many other basic
questions that contribute to understanding the relationship between humans
and snakes have not been studied. Moreover, better understanding of attitudes
toward snakes might help better planning for environmental education pro-
grams focusing on snake conservation.

Current Study

This study examined university students’ attitudes toward snakes. We have
chosen a sample of participants from two different continents (Asia and
Europe), considering that “in Asia and Africa, where early humans evolved,
there are no simple rules for discriminating poisonous from non-poisonous
species as there are in the USA and Europe” (Herzog & Burghardt, 1988,
p. 215). The aims of this investigation were threefold:

* To quantitatively assess university students’ attitudes toward snakes as a
function of their origin (Turkey [Asia] and Slovakia [Europe]).
* To compare such attitudes as a function of students’ majors (biology
majors and nonmajors) and gender.
b 3 .
* To compare pet-keepers’ and non-pet-keepers’ attitudes toward snakes.

Methods

Construction of the Snake Attitude Questionnaire (SAQ)

Students” attitudes, belief in myths, and knowledge of snakes were measured
by a five-point Likert-type questionnaire (Likert, 1932). Most of the negative
items were adopted from the Spider Phobia Questionnaire (Kindt, Brosschor,
& Murit, 1996). Items from this questionnaire were modified by simply
changing the term “spider” to “snake.” Knowledge of snakes was measured by
the items that represent basic facts about the biology of snakes. Myths about
snakes were collected from online Web pages (putting “snake” + “myths” into
Google) and our own experiences with peoples’ beliefs. Other attitude items
were modified following the Bat Attitude Questionnaire (Prokop, Fancovicovd,
& Kubiatko, 2009) available at www.zoo.sav.sk/prokop and in similar research
studies (e.g. Thompson & Mintzes, 2002). The Negativistic dimension was
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designed specifically to measure active avoidance of snakes as a result of dislike
or fear. The Scientistic dimension measures interest in biology and in gathering
information about snakes. The Naturalistic dimension was designed to inves-
tigate participants interest in direct experience with snakes and exploration of
Nature. The Ecologistic dimension was designed to investigate participants’
concern about the role of snakes in Nature and interrelationships between
snakes and humans.

The original instruments were developed in English and later translated
into Slovak and Turkish by the authors of this paper. SAQ was independently
translated by two researchers who were bilingual (Turkish/English or Slovak/
English) and knowledgeable about zoology. These translated instruments were
reviewed by another researcher to investigate the gaps between the translations.

The original, self-constructed questionnaire consists of 58 items that were
scored by participants from 1 (strongly disagree) to 5 (strongly agree). Items
were formulated either negatively or positively (Oppenheim, 1999). Negative
items were scored in the reverse order. Summed scores provide a composite
index of attitude toward snakes. Low scores reflect relatively negative attitudes
and high scores reflect positive attitudes toward snakes. This is also true for the
Negativistic dimension, where low scores mean agreement with negative state-
ments (i.e., negative attitude) and high scores mean disagreement with nega-
tive statements (i.e., positive attitude).

The validity of the questionnaire was established through review by two
professors in the field of zoology from two different universities, as well as
by two experts in biology education. All were asked to evaluate whether the
items in each dimension were relevant to the goal of the questionnaire. Revi-
sions were based on their comments and suggestions. The results of a pilot
study in which 55 Slovakian university students participated were carefully
reviewed. All items that did not correlate with other items at the level of
Pearson correlation 7 = 0.20 or more were excluded, according to Prokop,
Fancdovi¢ovd, and Kubiatko (2009). Data from the pilot study were omitted
from future analyses.

A factor analysis (PCA with Varimax rotation) was performed on scores
from the final study, and seven factors with eigenvalues greater than 1.5 were
found. The seven factors represented in the rotation matrix were termed:
Negativistic (13 items), Scientistic (13 items), Naturalistic (7 items), Knowledge
(5 items) and Ecologistic (5 items). Two independent dimensions contained
items subjected on Myths (8 and 7 items). These seven factors explained 42%
of total variance. Most of this variance was explained by the Negativistic and
Scientistic dimension (18.6% and 6.7 %, respectively). Finally, we measured
the reliability of all remaining items and also the reliability of each dimension
separately. The Cronbach’s alpha coeflicient for the whole instrument was
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0.91, which indicates the high reliability of the questionnaire (Nunnaly, 1978).
Because of space limitations, we have included the full version of the SAQ
with detailed information about the reliability of each dimension on the Web
site of the first author (www.zoo.sav.sk/prokop).

The values of alpha coefficients for the scales ranged from 0.58 to 0.89,
which indicate acceptable reliability (Nunnaly, 1978). The alpha for the Ecolo-
gistic dimension, however, which explained only 2.7 % of total variance, was
somewhat lower (a = 0.51). We therefore excluded the Ecologistic dimension
from further analyses. The meaning of items from two myth dimensions that
loaded to two different factors was not distinguishable, even after having them
considered by an independent professor of zoology. Means of these two dimen-
sions significantly correlated (r = 0.4, p < 0.001) and showed very similar
trends in each country. We therefore pooled data from these two dimensions
and present them as a single dimension: “Myzhs.”

Values of discriminant validity and the mean of correlation values (control-
led for the effect of country) of a subscale with other scales, are ranged from
0.10 to 0.39. These results support that the instrument was internally consist-
ent and reliable for interpreting the data reported in the study.

FParticipants

The study was conducted between October and November 2007. A total of
204 Turkish (120 females and 84 males) and 234 Slovakian (190 females and
44 males) first-year college students aged 17-24 years (M = 19.5, SE = 0.08)
and attending two different universities participated in the study. Students
were studying toward their primary or secondary school teaching degree. They
were studying various disciplines, while a significant part of the group (41 of
204 in Turkey and 115 of 234 in Slovakia) were enrolled in a biology course.
A homogeneity-of-slopes general linear model analysis did not reveal signifi-
cant interaction between independent variables (country, gender, keeping
pets, or enrollment in biology courses) on dependent variables, which suggests
that differences in means showed similar trends among biology majors and
nonmajors, boys and gitls, or pet-keepers and non-pet-keepers in both Turkey
and Slovakia.

Because only first-year students were selected for this study, they had expe-
rience mainly with general biology courses, and not with a general zoology or
a vertebrate zoology course in either of the two countries. The remaining 278
students were enrolled mostly in humanities disciplines. This allows us to
compare biology majors (presumably more interested in snakes) and students
enrolling in humanities (presumably less interested/educated in snakes) in
terms of their attitudes toward, and knowledge about, myths about snakes.
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Students were satisfied that the questionnaire was not a test, but rather a
research attempt to examine their attitudes toward snakes. No time limit was
given for completion of the questionnaire. Participants were asked for per-
sonal information in the questionnaire related to (1) their age/grade, (2) gen-
der, (3) whether they had pets, and, if yes, (4) what animal species they had as
pets and (5) whether they had ever been bitten by a snake.

Results

Venomous Snakes in Turkey and Slovakia

Twelve of 44 known species of snakes (27%) in Turkey are venomous and 1 of
5 known species of snakes (20%) in Slovakia are venomous. This could mean
that Turks might encounter venomous snakes more commonly than Slovaki-
ans. The proportion of poisonous snakes, however, is similar between the two
countries countries (Fisher exact test, p = 1.0). The adder, Vipera berus, is the
only poisonous species in Slovakia. Similarly, other species of the family
Viperidae are also the most common venomous species in Turkey. No student,
however, reported having been bitten by a snake.

Having Pets

Slovakian students (59%, 139/234) reported having animals as pets more fre-
quently than did Turkish students (37%, 76/204) (x* = 21.3, df = 1, p <
0.0001). Females (54%, 166/310) kept pets more frequently than did males
(38%, 49/128) (x* = 8.45, df = 1, p = 0.003), but biology majors (50%,
80/160) reported keeping pets as frequently as nonmajors (49%, 135/278)
(x*=0.08,df =1, p = 0.77).

The types of animal kept were categorized into 17 animal taxa. Most of
these animals could be considered as pets and fewer as farm animals. Only five
Turkish students, and no Slovakian one, reported having only farm animals
(typically chickens and pigeons), but other animal keepers reported having
pets besides farm animals. Because removing these five Turkish students did
not change the results of subsequent statistical analyses, we consider pets and
farm animals the same. Moreover, it is often hard to distinguish between pets
and farm animals because, for example, a dog can be viewed only as a “house
guarder” and a cat as a “mouse consumer,” without greater emotional attach-
ment on the part of the keeper. In contrast, the same animals could be consid-
ered exclusively as pets without any utilitarian attitudes toward them.
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The most frequently cited animals are listed in Table 1. Other animals such
as hens, hamsters, tortoises, and rabbits have less frequency (fewer than 10%
of all animals).

Slovakian students reported having 16 species, but Turkish students reported
only 9 species. Turkish students did not cite having small mammals like ham-
sters, rats, or guinea pigs, in contrast to Slovakian students. Fish and cats were
cited with almost identical frequency in both countries. Interestingly, bird pets
were cited more frequently in Turkey, compared with Slovakia, but having
dogs was more common in Slovakia (Table 1). Only two Slovakian female
students reported having snakes.

Table 1. Comparison of most frequently cited animals as pets in Turkey
and Slovakia. Total number of pets cited by students was 111 in Turkey

and 240 in Slovakia.
Dog Cat Fish Bird
% () % (n) % (n) % (n)
Turkey 18 (20) 23 (25) 11 (12) 26 (29)
Slovakia 38 (92) 16 (38) 10 (24) 9 (21)
x 14.42 2.69 0.05 18.8
p 0.001 0.1 0.82 0.001

Attitudes toward Snakes

It was found that differences with respect to country (MANOVA, Wilk’s
lambda = 0.75, F(5,426) = 28.57, p < 0.0001, n? = 0.25), gender (Wilk’s
lambda = 0.96, F(5,426) = 3.68, p = 0.002, n* = 0.04) and study specialization
(Wilk’s lambda = 0.95, F(5,426) = 4.78, p = 0.0003, n* = 0.05) significantly
influenced students” five dimensions of attitudes toward snakes. Interactions
between variables were not significant (all p > 0.16). Interestingly, even after
Bonferroni adjustments, the effect of keeping animals on students” attitudes
toward snakes showed significant effect on attitudes (MANOVA, Wilk’s
lambda = 0.94, F(6,431) = 4.08, p = 0.0005, a = 0.012, n? = 0.05).

As shown in Fig. 1, there is an evident fear of snakes in terms of the Nega-
tivistic and Naturalistic dimension (mean scores below 3.0). This means that
students from both countries do not like snakes and show concern about
encountering snakes in Nature. There were no differences in the Negativistic
attitudes toward snakes with respect to country. Interestingly, Turkish students
showed greater interest in the biology of snakes (the Scientistic dimension) and
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Figure 1. Differences in attitudes toward snakes between Turkish and Slovakian stu-

dents. Low mean scores within the Negativistic and Naturalistic dimension indicate

great fear of snakes. Asterisks denote statistically significant differences (*** p < 0.001;
* p < 0.05; NS = not significant).

less concern about encountering a snake in Nature. Nevertheless, Turkish stu-
dents showed greater belief in untrue myths about snakes. The difference in
knowledge score was significant, favoring Turkish students, but weak.

Fig. 2 shows that males had generally more positive attitudes, as compared
with females. There were no differences in the Scientistic dimension and in
Knowledge, which suggests that interest in the biology of snakes and knowl-
edge about snakes is not influenced by gender. Females show greater fear
of snakes and concern about encountering a snake in Nature. Females also
displayed somewhat greater belief in untrue myths about snakes, compared
to males.

Biology majors showed more positive attitudes about snakes, compared
with nonmajors (Fig. 3). Biology majors showed less fear of snakes, compared
with nonmajors, but there were no differences in knowledge or belief in myths
about snakes.

After dividing participants into three groups according to number of pets
(0 pets, 1 pet, and 2 or more pets; see Prokop, Prokop, & Tunnicliffe, 2008),
it was found that having more pets was associated with more positive attitudes
toward snakes. Although statistical significance was reached only in the
Negativistic dimension, similar trends are visually distinguishable as well in the
Scientistic and Naturalistic dimensions (Fig. 4). This result suggests that
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Figure 2. Differences between male and female students in attitudes toward snakes.

Low mean scores within the Negativistic and Naturalistic dimension indicate great

fear of snakes. Asterisks denote statistically significant differences (*** p < 0.001;
** p <0.01;* p < 0.05; NS = not significant).
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Figure 3. Differences between biology majors and nonmajors in attitudes toward

snakes. Low mean scores within the Negativistic and Naturalistic dimension indicate

great fear of snakes. Asterisks denote statistically significant differences (*** p < 0.001;
**p < 0.01, * p < 0.05, NS = not significant).
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Figure 4. Differences in attitudes toward snakes with respect to number of reported

pets at home. Low mean scores within the Negativistic and Naturalistic dimensions

indicate great fear of snakes. Asterisks denote statistically significant differences based
on Tukey HSD posthoc test (*** p < 0.001; NS = not significant).

students having more pets show less fear of snakes compared with students
with fewer or no pets.

The Relationships berween Attitudes and Knowledge

A series of partial correlations (controlled for the effect of country, gender,
study specialization, and pet-keeping) between knowledge and attitudes
showed that knowledge score significantly correlated only with the Scientistic
dimension (Table 2). The Negativistic dimension strongly correlated with the
Scientistic and Naturalistic dimension.

Table 2. Relationships between SAQ dimensions. Numbers are partial
correlation coefficients. Asterisks indicate that the correlations are
statistically significant (*** p < 0.001, ** p < 0.01, * p < 0.05,

NS = not significant)

Scientistic Naturalistic ~ Knowledge Myths
Negativistic 0.56*** 0.70*** 0.07N8 0.09*
Scientistic - 0.44*** 0.27*** 0.17%**
Naturalistic - - -0.07M¢ 0.15**

Knowledge - - - 0.03™




P Prokap et al. / Society and Animals 17 (2009) 224-240 235

Discussion

Attitudes toward snakes have been studied, especially in the context of human
fear of snakes (e.g., Arrindell, 2000; Ohman & Mineka, 2003), but this is the
first comparative study that has examined several dimensions of human atti-
tudes toward snakes in two countries.

This study shows that attitudes toward snakes, based on a sample of univer-
sity students from two different continents, varies with respect to country,
gender, study combination, and keeping animals as pets. Students from
Turkey and Slovakia showed fear of snakes as indicated by low mean score
(below 3.0) within the Negativistic and Naturalistic dimension. Interestingly,
Turkish students showed greater interest in the biology of snakes (the Scientis-
tic dimension) and better naturalistic attitudes, but they also showed greater
beliefs in untrue myths about snakes compared with Slovakian students. As
expected, females showed greater fear of snakes as compared with males. Atti-
tudes to snakes were more positive in biology majors, compared with nonma-
jors, and keeping pets at home positively influenced atticudes toward snakes,
especially in the Negativistic dimension.

The Effect of Country

The dislike of snakes seems to be a cross-cultural universal, since they rank
lowest on the preference scale in reports from other countries (Africa: Kalten-
born et al., 2006; USA: Kellert & Westerveld, 1983; the Netherlands: Arrin-
dell, 2000; Italy: Pagani, Robustelli, & Ascione, 2007; Spain: Martin-Lépez,
Montes, & Benayas, 2007). The present study failed to reveal significant dif-
ferences in the Negativistic dimension between Turkish and Slovakian stu-
dents, supporting the universality of fear of snakes. The lack of this difference
also indicates that the greater number of venomous species of snakes in Turkey
does not contribute to negative attitudes toward them. It is not clear, however,
how many students lived in areas containing venomous (or nonvenomous)
snakes; this variable could explain some of the variance of attitudes toward
animals (Reskaft et al., 2003). The adder Vipera berus is rare in Slovakia, and
other Vipera species are similarly rare in Middle Anatolia (Turkey), where the
research was carried out. This is also confirmed by the fact that no student in
any country was bitten by a snake. The importance of whether there are snakes
in the vicinity therefore requires further attention.

Another possibility for low differences in the Negativistic dimension between
Slovakian and Turkish students is as a result of greater propaganda about
snakes in the media and/or in popular books about snakes in Turkey (e.g.,
Baran, 2005). This would increase scientistic attitudes toward snakes that
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eliminate negativistic attitudes (correlation between Scientistic and Negativistic
dimension is high; see Table 1). This question requires greater attention.

The Effect of Gender

Gender is perhaps the most important demographic variable affecting atti-
tudes toward animals (Arrindell et al., 2003; Kaltenborn et al., 2006). Females
more than males have been found to express negative attitudes toward preda-
tors (Raskaft et al., 2003), which would explain why female scudents expressed
greater fear of snakes in the present study. Reskaft et al. (2003) suggest that
males” greater ability to escape from the attacks of large carnivores may be
responsible for greater fear of predators in females. However, no study exam-
ined this possibility in the context of snake attacks, so the origin of the differ-
ent expression of fear in males and females remains to be studied.

Males generally like wild animals, whereas females tend to prefer exotic
animals (Lindemann-Matthies, 2005), and they are also more emotionally
attached to their pets, compared with males (Pagani, Robustelli, & Ascione,
2007). In a large survey of pet-keeping among Slovakian children (Prokop,
Prokop, & Tunnicliffe, 2008), 8 of 791 males reported having snakes as pets.
In contrast, not one of 753 females reported having a snake (P. Prokop, unpub-
lished data). This difference is statistically significant (x* = 7.66, df = 1, p =
0.006) and would be interpreted as a greater dislike of snakes among females
as shown by preferences in domestic pets. Lack of similar support regarding
keeping snakes as pets—especially for boys—in the present study (two females,
and no males, reported having a snake at home) can be explained by the
relatively low number of male participants. Another explanation is that
there was a relatively low number of pet-keepers among university students,
which would reflect lower interest in keeping animals among older students

(Bjerke & Ostdahl, 2004).

Keeping Animals

Our results suggest that keeping pets was linked to less negative attitudes
toward snakes. In addition, having more pets at home was associated with
more positive attitudes, compared with having fewer pets. We suggest that
there could be an association between pet attachment and the number of
reported pets in the home, but a more detailed approach is necessary to con-
firm this prediction. We propose several mechanisms that are not mutually
exclusive that might explain the effects of keeping pets on participants’ atti-
tudes toward snakes. First, keeping pets (at least dogs) is associated with more
recreational walks (Serpell, 1991), which can result in more contact with
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Nature and more experiences with wild animals. Reskaft et al. (2003) showed
that more visits in Nature resulted in more positive attitudes toward large
carnivores in Norway. This means that keeping pets would have an indirect
effect on (positive) attitudes toward snakes. Second, pet-keepers—at least in
Slovakia—have more educated parents compared to their non-pet-keeping
counterparts (Prokop, Prokop, & Tunnicliffe, 2008). Higher education level is
consequently linked to more positive attitudes toward less popular animals
such as insects (Kellert, 1993), which would influence children’s attitudes
toward animals. This explanation therefore suggests that participants’ attitudes
toward snakes were influenced by parent upbringing and/or by an interaction
between parent upbringing and keeping pets. Third, keeping pets results in
more empathy with (Poresky & Hendrix, 1990), and practical skills in, main-
taining animals. Emotional and cognitive experiences with keeping pets would
therefore be transformed and generalized to other animals, regardless of
whether or not they are associated with people’s phobias. Fourth, people who
decided to keep a pet could simply be individuals who like animals more than
did non-pet-keepers. The latter explanation seems less likely, considering that
virtually every child (99%) wants to have a pet (Kidd & Kidd, 1985).

The Effect of Enrolling in Biology Courses

More positive attitudes toward snakes have been found to be associated with
enrolling in biology courses, especially within the Negativistic and Naruralistic
dimension, and in the Scientistic dimension. Biology majors are expected to
be more knowledgeable about animals, including snakes, but we failed to
find any difference in the Knowledge dimension and Myzhs. We suggest that
the better attitude score of biology majors could be caused by greater indi-
vidual interest in animals as compared with nonmajors, who probably incline
toward the humanities. Prokop, Fancovi¢ovd, and Kubiatko (2009) also did
not find any difference in beliefs in untrue myths about bats when comparing
biology majors and nonmajors in the same age group of university students.
These results should be of interest to environmental educators who should
be aware that human beliefs about untrue myths are distributed randomly in
the population irrespective of age, culture, gender (Mintzes & Wandersee,
1998), or area of study specialization (Prokop, Fancovi¢ovd, & Kubiatko,
2009; this study).

Relationship between Knowledge, Myths, and Attitude Dimensions
Knowledge score showed no correlation with attitude dimensions except for
the Scientistic dimension. These data should be interpreted very cautiously,
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however, considering that there were just five items that loaded to the knowl-
edge dimension. Interestingly, Prokop, Kubiatko, and Fancovi¢ovd (2008)
and Prokop, Fancovi¢ovd, and Kubiatko (2009), using a similar approach,
reported correlations between attitude and knowledge about » = 0.30 and
more. These differences can be interpreted in the context of evolutionary pres-
sures that influence human attitcudes toward animals (Herzog & Burghardt,
1988). Prokop and Tunnicliffe (2008) and Prokop, Fancovi¢ovd, and Kubi-
atko (2009) propose that avoiding animals associated with danger is conse-
quently in conflict with the human tendency to favor rare animals. This
hypothesis suggests that acquiring factual knowledge of animals will result in
more positive attitudes only if this animal is not perceived as dangerous in
terms of physical attack or disease risk. Previous research by Prokop and col-
leagues focused on less dangerous animals like birds and bats and showed a
greater association between attitude and knowledge, but this association seems
to be much lower with more dangerous animals like spiders (Prokop & Tun-
nicliffe, 2008) and snakes (this study), thus supporting our hypothesis. More
research in this field would shed more light on patterns of attitude-knowledge
relationships.

Absence of correlations between the Myzhs and other attitude dimensions
found in other studies (Prokop & Tunnicliffe, 2008; Prokop, Fancovic¢ovd, &
Kubiatko, 2009) was probably caused by using myths that are quite geograph-
ically specific and especially American. Rattlesnakes, milk snakes, and other
shake species are not found in Europe.

Conclusion

Planning environmental protection programs should take into account that
attitudes to some frightening animals such as snakes who possess more or less
serious danger cannot be influenced only by increasing public awareness.
Instead, understanding the structure of peoples’ beliefs in untrue myths and
fears would result in more successful proenvironmental actions. The bad repu-
tation of snakes rooted in untrue stories and myths is associated with all other
attitude dimensions toward snakes; thus, interventions eliminating myths
would result in effective attitude improvements. These interventions should
also include science/biology teachers or students enrolling in biology courses
because their beliefs in untrue myths are similar to those of nonbiology
students (Prokop, Fancovi¢ovd, & Kubiatko, 2009; this study). People have
poor experiences with snakes, considering their low interest in keeping snakes
as pets. Greater physical contact with snakes contributes to building more
positive attitudes toward them (Morgan & Gramann, 1989). Keeping pets at
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home also has various benefits, including reduced fear of snakes (this study).
Proenvironmental programs should take into account physical contact with
snakes that can be provided by visiting zoos or snake breeders/specialists.
Increasing interest in snakes would result in less fear (this study), but enhanc-
ing dull, factual knowledge cannot improve complicated relationships between
humans and frightening animals.
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