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Abstract
This study investigated how seventh-grade students (11-12 years old) rate their fear of, and dis-
gust toward, amphibians in comparison to some other nonhuman animal species. For the pur-
pose of evaluating these variables, a questionnaire with open-ended and self-report questions was 
used. The study found that direct experience of animals significantly affects students’ self-
reported fear and disgust ratings. Boys generally reported less fear and disgust toward animals 
than girls. With regard to amphibians, students expressed relatively high disgust, but low fear. 
There were no differences in disgust ratings between boys and girls. Also, a majority of students 
reported having no direct experience of amphibians, and their attitudes hovered between nega-
tive and neutral. Factor analysis placed amphibians in a category of disgust-relevant animals. The 
other two categories that emerged were interpreted as fear-relevant animals and companion ani-
mals. The study concluded that education should place greater importance on allowing students 
to experience a variety of different animal species directly in order to foster positive change in 
their feelings and attitudes toward them, and at the same time to build on their understanding 
of animals.

Keywords
amphibians, animals, attitude, emotions, direct experience, education

Introduction

There is considerable information suggesting that we are facing a sixth mass 
extinction of species (Wake & Vredenburg, 2008). Nevertheless, the main 
question remains unanswered. What can be done so that people would be 
willing to conserve biodiversity and, consequently, humankind? According to 
the IUCN Red List of Threatened Species (IUCN, Conservation International, 
and NatureServe, 2008), there are over 6,000 known species of amphibians, 
over one third of whom have undergone severe decline or are facing extinc-
tion. The decline in amphibian numbers has various possible causes: habitat 
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destruction and exploitation, climate change, increasing levels of ultraviolet 
radiation, environmental contamination, disease, and the introduction of 
nonnative species (Beebee & Griffith, 2005; Blaustein & Kiesecker, 2002).

All over the world, numerous campaigns are being organized locally or 
globally to raise public awareness about the “amphibian crisis.” For example, 
as part of its global awareness campaign, the Association of Zoos and Aquari-
ums declared 2008 The Year of the Frog, and there was a special focus on the 
public promotion of this highly endangered species to raise awareness that the 
crisis must be addressed (Association of Zoos and Aquariums, n.d.). Schools 
are among the most powerful institutions that can, and should, play an impor-
tant role in addressing these issues, mainly through science and environmental 
education (Hungerford & Volk, 1990).

Although a considerable amount of literature has been published on chil-
dren’s concepts of animals (Prokop, Prokop, & Tunnicliffe, 2008; Yen, Yao, & 
Chiu, 2004; Driver, Squires, Rushworth, & Wood-Robinson, 1994); the 
role of biological systematics; the importance of learning about biodiversity 
(Shepardson, 2002; Keogh, 1995; Braund, 1991); and the effectiveness of a 
variety of teaching methods about animals and the environment (Randler & 
Bogner, 2002; Killermann, 1996), special attention should also be given to 
forming children’s attitudes toward animals and current environmental issues. 
High priority should be given to educating students about endangered species 
and conservation—not only through presenting information about these 
topics, but also through changing their attitudes toward organisms, by allow-
ing them to experience directly a variety of animal species (Prokop, Özel, & 
Uşak, 2009), and by participating in conservation actions (Randler, Ilg, & 
Kern, 2005).

Recent decades have seen extensive research on attitudes toward animals 
and the environment. Kellert (1996, 1985) determined variables that can 
affect attitudes toward animals, and he developed a descriptive analysis of nine 
fundamental attitudinal “types.” These are: aesthetic, dominionistic, ecologis-
tic, humanistic, moralistic, naturalistic, negativistic, scientistic, and utilitarian 
(for detailed description see Kellert, 1996). Kellert’s typology has recently 
been used to investigate relationships between knowledge and attitudes 
toward animals (Prokop et al., 2009; Prokop, Kubiatko, & Fančovičová, 2008; 
Prokop & Tunnicliffe, 2008; Looy & Wood, 2006; Barney, Mintzes, & Yen, 
2005; Lucas & Ross, 2005; Thompson & Mintzes, 2002; Yore & Boyer, 
1997). Kellert (1985) proposes that when educating children aged 6 to 9 the 
best way is to focus on the affective realm, mainly emphasizing emotional 
concern and sympathy for animals; followed by the promotion of cognitive or 
factual understanding in 10- to 13-year-olds; and finally, after the age of 13, 
building on ethical concerns for animals and an understanding of ecology. 
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Although research shows that many children like animals, and are, on aver-
age, highly motivated to study them (Tamir & Shcurr, 1997), several reports 
demonstrate that the presence of animals in life science education is not as 
widespread as it should be (Lock & Alderman, 1996; Dumpert, 1979). Even 
the National Science Education Standards (National Research Council, 1996) 
assume that at the beginning of their formal education, children build their 
understanding of biological concepts through direct experience of living 
things, their life cycles, and their habitats. Attitudes toward animals are not 
always positive, however, especially toward unpopular animals such as spiders 
and snakes, or animals considered as pests—i.e., several species of rodents or 
insects (Prokop, Tolarovičová, Camerik, & Peterková, 2010; Prokop & Tun-
nicliffe, 2010). Children should gain knowledge and form positive attitudes 
through direct contact or experience with live animals, including unpopular 
ones (Prokop & Tunnicliffe, 2010), as it is known that their attitudes and 
knowledge can in this way improve considerably (Yore & Boyer, 1997; Killerman, 
1996; Morgan & Gramann, 1989). For example, Morgan and Gramann 
(1989) find that increased knowledge of snakes alone fails to improve chil-
dren’s attitudes toward them. Only when children were provided direct con-
tact with snakes and were included in an informal presentation about the 
biology of snakes did their attitudes change positively. 

The basic assumption about attitudes is that, in some way, they “guide, 
influence, direct, shape or predict actual behaviour” (Kraus, 1995, p. 58), and 
if they are based on direct experience they are more persistent, stronger, and 
held with greater certainty, and are more stable over time and more resistant 
to counterinfluence (Fazio & Zanna, 1981). It should be pointed out that 
intrapersonal barriers such as emotions of fear and disgust or prior attitude 
can significantly affect the quality of experience (Bixler & Floyd, 1999). The 
study of emotions such as fear and disgust—which a person experiences when 
confronted with, or in contact with, animals—is largely the domain of psy-
chology. Special attention is given to the research of the irrational fear of spi-
ders or snakes (Muris et al., 2002; Muris, Merckelbach, & Collaris, 1997) that 
has also recently been conducted within the domain of biology education 
(Prokop, Tolarovičová, Camerik, & Peterková, 2010). 

It is believed that expressed fear of animals mostly functions as a response 
to the perceived or immediate threat of physical injury (Davey et al., 1998). 
On the other hand, disgust toward animals may act as a protective agent 
against possible contamination (Davey, Cavanagh, & Lamb, 2003). In a cross-
cultural study, Davey et al. (1998) categorized animals based on factor analysis 
into three groups: fear-relevant (fierce animals that can cause physical injury 
and pain—e.g., wolves, lions, bears); disgust-relevant (associated with spread 
of disease, infection or contamination of food sources, or possessing features 
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that resemble disgust-evoking stimuli—e.g., slimy animals); and fear-irrele-
vant animals (who generally do not evoke fear reactions—e.g., companion or 
domesticated animals such as the cat, hamster, rabbit, cow). 

Bixler and Floyd (1999) argue that education should also focus on develop-
ing methods for modifying intrapersonal barriers such as disgust sensitivity, in 
order to foster in students a positive interest in animals. Biology (science) 
teachers could in this respect play a pivotal role in transforming/improving 
students’ feelings about animals through a variety of activities. Through expert 
or peer modeling, for example, they have the opportunity to affect or modify 
students’ feelings about animals considerably (Hughes, 1990). 

Until now, the majority of studies have not examined how direct contact with 
animals influences attitudes toward them (Yore & Boyer, 1997, and Morgan & 
Gramann, 1989, are two of the few exceptions), and even fewer studies have 
examined attitudes toward amphibians. Also, amphibians have been largely 
neglected in the field of emotion research. However, better understanding of 
attitudes toward different animal groups and animal species may aid planning 
for environmental education programs that focus on their conservation (Prokop 
et al., 2009). Changing public opinion is an important step toward reintroduc-
ing animals or even ensuring their survival in the wild (Alves & Pereira, 2007).

Current study

The purpose of the current study was to investigate how Slovenian school 
children aged 11-12 feel about amphibians. According to Kellert (1985), stu-
dents should by that age have formed a positive attitude toward a variety of 
animal species. Since the school system in Slovenia was overhauled, and stu-
dents progress from fifth grade in the old school system directly to seventh 
grade in the new system, this was an opportunity to assess their attitudes and 
emotions toward different animals, as well as their direct experience of certain 
animals. According to the seventh-grade science curriculum, students should 
acquire experience through direct contact with nature and organisms. This, 
however, does not necessarily correspond to the curricula of other countries. 
The aim of this study was to determine in general the scope of experience of a 
typical seventh-grader in Slovenia. 

In the present study the author set out to:

•  discover whether students recognized any amphibian species as feared or 
likable, using open-ended questions; 

•  assess students’ ratings of fear and disgust toward 20 animals (including 
amphibians) according to gender and reported direct experience of animals; 
and
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•  assess students’ ratings of attitude toward amphibians according to gender 
and reported direct experience of animals.

Method

In the past decade, Slovenia’s school system has undergone extensive reform. 
Compulsory primary education has been extended from eight to nine years. 
The students in this study were attending the seventh grade of the reformed 
school system. One of the basic innovations of the science and biology curri-
cula of the reformed Slovenian school system is an emphasis on students acquir-
ing experience through direct contact with nature and organisms (Verčkovnik, 
2000). Natural ecosystems (sea, freshwater ecosystems, and forests) are at the 
core of the seventh-grade science curriculum. Students now learn in more detail 
about individual species and their interactions with other species.

Design and participants

The present paper is part of a larger study in which the author evaluated the 
effect of experiential education (instruction) involving live animals on stu-
dents’ attitude toward, and knowledge about, amphibians. The part that is 
presented in this study explores students’ attitudes, fear and disgust levels, and 
direct experience of different animals, including amphibians. 

The research started at the beginning of the 2004-2005 academic year. Ten 
schools with a total of 21 classes of seventh grade students (aged 11-12) par-
ticipated in the study. Students of this age (n = 487) were chosen because they 
had switched from the old to the reformed school system and were, according 
to Kellert (1985), at the stage of acquiring a great deal of information about 
animals. Only the children who attended a pre-test, the lesson, and all post-
tests (n = 392) were included in the analysis. All the necessary approvals were 
gathered before any research took place. First, consents were obtained from 
school headmasters and teachers. Then, approvals signed by students’ parents 
were obtained. Before beginning each activity, students were asked if they were 
(still) willing to participate in the study. During the study, none of the stu-
dents refused to participate. The reduction in student number is the result of 
students missing school because of illness or some other factor not connected 
with the research.

Instrument

The questionnaire first required students to complete two open-ended 
 questions (Muris et al., 1997) and list four animals that they feared and four 
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animals that they liked in such an order that the first animal on the list would 
be the one they feared (Q1)/liked (Q2) the most. Then they had to answer ten 
questions about native amphibian species (see Tomažič, 2008). The first part 
of the questionnaire was then collected and students were given the second 
part of the questionnaire, which required them to rate (self-report) their level 
of fear and disgust in regard to 20 animals and their attitudes toward 3 amphib-
ian species on a five-point scale. They were also required to report their direct 
experience of the animals in the form of Yes/No statements. The compiled list 
of animals considered their potential use in the classroom (except for the 
wolf ). For example, animals whom teachers could easily find in the local envi-
ronments and bring into the classroom or keep in school vivaria were consid-
ered. The second part of the questionnaire also included an explanation of the 
meaning of scale values and the meaning of direct experience (“Direct experi-
ence means you have already touched or held an animal” ), which was also 
explained to the students before they completed the questionnaires. 

Self-report items about fear were rated on the following scale: 1 = I am not 
afraid of the animal; 2 = The animal sometimes frightens me; 3 = I am afraid of 
the animal; 4 = I am very afraid of the animal; and 5 = I am terrified of the ani-
mal. The scale was similar to the one used by Davey et al. (1998). Self-report 
items about disgust were rated on the following scale: 1 = The animal is not 
disgusting; 2 = I have an unpleasant feeling when close to the animal; 3 = The 
animal is disgusting; 4 = This animal makes me sick; and 5 = This animal makes 
me vomit. The two different parts of the questionnaire (open-ended and self-
report) were intended to show how students feel about amphibians when 
emotions of fear and disgust are present. Self-report items about attitude were 
rated on the following scale: 1 = I do not want anything to do with this animal; 
2 = I do not like this animal; 3 = I do not have a special attitude toward this ani-
mal, 4 = I like this animal; and 5 = I like this animal very much.

The attitude toward specific amphibian species—the green frog (Pelophylax 
sp.), the common toad (Bufo bufo), and the fire salamander (Salamandra 
salamandra)—was measured prior to instruction and three times after instruc-
tion. These species were selected because they are among the most common 
amphibian species in Slovenia, and students were reasonably expected to be at 
least familiar with their species names and their visual appearance, even if they 
had not directly experienced them before. For that reason pictures of animals 
were not included in the questionnaire.

Statistical analysis

Basic descriptive statistics were used to acquire average values and frequencies 
for each data component or group. Because the data were not normally distrib-
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uted for most items, nonparametric Mann-Whitney U test was used. Chi-square 
test was used to examine the differences between students’ direct experiences 
of animals. Finally, factor analysis was executed to analyze groupings of animals 
on the self-report fear and disgust list. All the data were analyzed with the SPSS 
for Windows 15.0.0 statistical software (SPSS Inc., 2006).

Results

Analysis of open-ended questions about fear of, and liking, animals 

The first open-ended question required students to list animals they were 
afraid of, while the second required them to list animals they liked. The ani-
mals students feared the most were snakes (32.9%), bears (11.2%), spiders 
(11.0%), sharks (9.7%), and wolves (4.1%). The majority of students stated 
that the most likable animals were: dogs (32.4%), cats (21.2%), horses 
(10.5%), rabbits (3.8%), and hamsters (3.8%), all of whom can be considered 
companion animals. Only 16 students expressed fear, and only 2 expressed 
liking in connection with one of the amphibian species. No student 
listed amphibians in the first place, either for fear or liking. Of all amphibian 
species, frogs were the most commonly mentioned. Fourteen (7.4%) girls and 
two (1.0%) boys stated that they were afraid of one or more amphibian spe-
cies, while only two (1.0%) boys expressed their liking for frogs.

Students’ answers included references to animal body form, visual appear-
ance, and the potential harmful consequences of coming in contact with an 
animal, as well as expressions of negative attitudes toward them (e.g., the frog: 
it looks revolting; it is disgusting, ugly, slimy; it jumps and has sticky legs; it 
can be very poisonous; the toad: it looks like a sponge; it is slimy, squirts 
poison, which can irritate wounded skin; it is ugly; and its urine can cause 
a rash).

Analysis of the self-report questionnaire on fear, disgust, and direct experience 
regarding 20 animal species

Average students’ ratings of fear of specific animals (Table 1) revealed that the 
most feared species were the scorpion, wolf, snake, tick, rat, and spider. Girls 
generally reported more fear than boys, except regarding dogs, of whom boys 
reported greater fear than girls. Generally, students did not express much fear 
of amphibians. The toad scored the highest average fear rating of all amphib-
ians, followed by the frog and the salamander. They occupied eighth, ninth, 
and tenth place, respectively.
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As for disgust ratings (Table 2), the toad took the first place on the disgust 
scale among the 20 animals listed. While, on average, the salamander was 
associated with unpleasant feelings, the frog evoked a reaction that ranked 
between unpleasant feeling and disgust. No statistically significant gender dif-
ferences within student ratings of disgust toward individual amphibians were 
observed. For other animals, where gender differences for disgust ratings were 
present, girls on average reported higher levels of disgust than boys, again with 
the exception of their ratings for the dog.

Table 1. Average Students’ Ratings of Fear of Animals from the 
Self-Report Questionnaire

FEAR

ANIMAL

Descriptive statistics

sig.aBoys Girls All

Mean SD Mean SD Mean SD

Scorpion 3.02 (1.44) 3.42 (1.41) 3.21 (1.44) *
Wolf 3.00 (1.23) 3.16 (1.30) 3.07 (1.27) ns
Snake 2.83 (1.42) 3.14 (1.54) 2.98 (1.48) *
Tick 2.76 (1.48) 2.95 (1.50) 2.85 (1.49) ns
Rat 2.33 (1.38) 3.10 (1.52) 2.70 (1.50) **
Spider 2.09 (1.37) 3.15 (1.52) 2.60 (1.53) **
Cockroach 2.02 (1.28) 2.74 (1.48) 2.36 (1.42) **
Toad 2.10 (1.25) 2.62 (1.41) 2.34 (1.36) **
Frog 1.69 (1.13) 2.26 (1.44) 1.97 (1.32) **
Salamander 1.71 (1.10) 1.91 (1.15) 1.81 (1.13) *
Mouse 1.50 (1.01) 2.01 (1.35) 1.74 (1.21) **
Earthworm 1.42 (1.00) 1.94 (1.43) 1.67 (1.25) **
Snail 1.42 (0.97) 1.78 (1.36) 1.60 (1.19) *
Dog 1.39 (0.89) 1.21 (0.59) 1.31 (0.77) *
Fly 1.22 (0.75) 1.40 (0.97) 1.31 (0.87) *
Fish 1.14 (0.62) 1.20 (0.52) 1.17 (0.57) *
Turtle 1.18 (0.66) 1.13 (0.46) 1.16 (0.57) ns
Hamster 1.18 (0.75) 1.10 (0.50) 1.14 (0.65) ns
Cat 1.18 (0.66) 1.06 (0.26) 1.12 (0.51) ns
Rabbit 1.12 (0.63) 1.06 (0.44) 1.09 (0.54) ns

Note: siga—differences in ratings (by gender); nonparametric Mann-Whitney test; 
* p ≤ 0.05; ** p ≤ 0.001 for individual item; n (381-392).
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Table 2. Average Students’ Ratings of Disgust toward Animals in 
the Self-Report Questionnaire

DISGUST

ANIMAL

Descriptive statistics

sig.aBoys Girls All

Mean SD Mean SD Mean SD

Toad 2.98 (1.36) 3.13 (1.33) 3.05 (1.35) ns
Rat 2.72 (1.46) 3.08 (1.43) 2.89 (1.45) *
Cockroach 2.75 (1.39) 3.02 (1.34) 2.88 (1.37) *
Tick 2.64 (1.46) 2.97 (1.35) 2.80 (1.42) *
Snail 2.40 (1.36) 2.74 (1.42) 2.56 (1.39) *
Frog 2.39 (1.34) 2.64 (1.38) 2.51 (1.36) ns
Earthworm 2.24 (1.39) 2.74 (1.46) 2.48 (1.44) **
Spider 2.12 (1.31) 2.86 (1.39) 2.47 (1.40) **
Scorpion 2.08 (1.39) 2.70 (1.33) 2.37 (1.39) **
Snake 1.99 (1.32) 2.30 (1.41) 2.14 (1.37) *
Salamander 2.13 (1.37) 2.13 (1.29) 2.13 (1.33) ns
Fly 1.83 (1.27) 1.96 (1.26) 1.89 (1.26) ns
Mouse 1.67 (1.19) 1.96 (1.34) 1.81 (1.27) *
Wolf 1.38 (0.89) 1.55 (0.98) 1.46 (0.93) *
Fish 1.26 (0.72) 1.26 (0.68) 1.26 (0.70) ns
Hamster 1.17 (0.68) 1.19 (0.74) 1.18 (0.71) ns
Turtle 1.18 (0.65) 1.09 (0.33) 1.14 (0.52) ns
Cat 1.14 (0.62) 1.07 (0.41) 1.10 (0.53) ns
Dog 1.15 (0.64) 1.04 (0.32) 1.10 (0.52) *
Rabbit 1.12 (0.60) 1.06 (0.45) 1.09 (0.53) ns

Note: siga—differences in ratings (by gender); nonparametric Mann-Whitney 
test; * p ≤ 0.05, ** p ≤ 0.001 for individual item; n (376-389).

The majority of students reported having no direct experience of wolves, rats, 
scorpions, toads, frogs, cockroaches, and salamanders (Table 3). A significantly 
higher percentage of boys than girls reported more direct experience of rats, 
scorpions, toads, earthworms, spiders, and rabbits. Although the differences 
between reported direct experience of animals between boys and girls are sig-
nificant for the rabbit, and marginal for the cat, the percentages of students 
who had direct experience of those animals are so high that these cannot be 
considered important. Of all the three amphibian species, the difference 
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between boys and girls in direct experience showed only for the toad. The 
majority of students did not have any direct experience of toads (81.7%), 
frogs (68.4%), and salamanders (58.6%) (Table 3). Students who reported 
direct experience of animals generally reported less fear and disgust for them 
(Table 4). Statistically significant differences in ratings for fear and disgust 
were found for almost every animal on the list. No differences were found only 
between students’ fear ratings for the fly and disgust ratings for the fish and 
the wolf.

Table 3. Students’ Direct Experience of Individual Listed Animals

NO DIRECT EXPERIENCE (%) Significance*

ANIMAL All N(total) Girls N(total) Boys N(total) χ2 p

Wolf 95.3 385 96.2 186 94.5 199 0.67 0.413
Rat 86.6 388 90.4 188 83.0 200 4.60 0.032

Scorpion 83.9 384 89.1 183 79.1 201 7.03 0.008

Toad 81.7 377 88.5 183 75.3 194 11.08 < 0.001

Frog 68.4 383 72.2 187 64.8 196 2.42 0.120
Cockroach 68.0 381 71.4 182 64.8 199 1.90 0.168
Salamander 58.6 379 60.0 185 57.2 194 0.30 0.582
Mouse 41.6 385 46.2 186 37.2 199 3.24 0.072
Snake 34.8 385 38.4 185 31.5 200 2.00 0.157
Earthworm 34.5 386 40.9 186 28.5 200 6.52 0.011

Spider 28.8 385 37.1 186 21.1 199 11.98 < 0.001

Snail 27.2 386 31.4 188 23.2 198 3.24 0.072
Tick 24.4 386 26.7 187 22.1 199 1.12 0.290
Turtle 14.9 390 12.2 188 17.3 202 2.00 0.158
Fish 13.2 387 16.0 187 10.5 200 2.59 0.107
Fly 10.4 386 10.2 187 10.6 199 0.02 0.899
Hamster 9.0 389 8.0 188 10.0 201 0.46 0.497
Rabbit 6.9 389 4.3 188 9.5 201 4.06 0.044

Cat 1.0 386 0 186 2.0 200 3.76 0.053
Dog 1.0 388 0.5 188 1.5 200 0.89 0.345

Note: % are calculated according to reported direct experience
* Chi-square test.
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Table 4. Average Student Ratings of Fear and Disgust According to Direct 
Experience with Animals

N ANIMAL DE*
FEAR DISGUST

Mean SD siga p Mean SD** siga p

 1 Turtle Yes 1.11 0.49 -4.85 < 0.001 1.08 0.43 -6.82 < 0.001
No 1.43 0.86 1.47 0.80

 2 Cockroach Yes 1.83 1.08 -5.02 < 0.001 2.30 1.21 -5.99 < 0.001
No 2.64 1.50 3.17 1.36

 3 Fish Yes 1.15 0.51 -2.32 0.021 1.23 0.64 -1.00 0.319
No 1.35 0.87 1.42 1.01

 4 Toad Yes 1.68 0.93 -4.73 < 0.001 2.28 1.24 -5.34 < 0.001
No 2.52 1.40 3.24 1.32

 5 Salamander Yes 1.40 0.79 -6.09 < 0.001 1.60 1.04 -6.79 < 0.001
No 2.08 1.24 2.49 1.40

 6 Dog Yes 1.28 0.71 -3.16 0.002 1.09 0.48 -4.19 < 0.001
No 3.00 1.83 2.25 1.89

 7 Cat Yes 1.10 0.45 -3.50 < 0.001 1.06 0.35 -6.70 < 0.001
No 2.75 2.06 4.00 2.00

 8 Wolf Yes 2.11 1.28 -3.32 0.001 1.28 0.96 -1.50 0.134
No 3.11 1.25 1.47 0.93

 9 Snake Yes 2.60 1.44 -6.81 < 0.001 1.83 1.21 -6.13 < 0.001
No 3.68 1.29 2.71 1.48

10 Spider Yes 2.28 1.46 -6.64 < 0.001 2.20 1.32 -6.18 < 0.001
No 3.41 1.44 3.15 1.38

11 Mouse Yes 1.30 0.77 -8.68 < 0.001 1.39 0.86 -7.93 < 0.001
No 2.35 1.43 2.41 1.49

12 Hamster Yes 1.10 0.54 -2.98 0.003 1.14 0.62 -2.79 0.005
No 1.53 1.26 1.54 1.24

13 Rabbit Yes 1.08 0.50 -2.16 0.031 1.07 0.46 -3.95 < 0.001
No 1.30 0.95 1.42 1.10

14 Tick Yes 2.66 1.43 -4.34 < 0.001 2.67 1.37 -3.02 0.003
No 3.46 1.52 3.22 1.50

15 Snail Yes 1.43 0.94 -3.46 0.001 2.31 1.31 -5.69 < 0.001
No 2.08 1.61 3.24 1.39



236 I. Tomažič / Society & Animals 19 (2011) 225-247

To further analyze data from the self-report list, principal components analysis 
(PCA) with varimax rotation was used (Table 5) to aggregate responses within 
the fear and disgust categories. In both categories, three factors were extracted. 
The Kaiser-Meyer-Olkin measure of the sampling adequacy test (0.876) and 
Bartlett’s test for sphericity (Chi-square 2881.2, df = 190, p < 0.001) sug-
gested that factor analysis for fear was appropriate for this data set. The same 
tests showed the appropriateness of items for factor analysis of ratings on dis-
gust (Kaiser-Meyer-Olkin measure of sampling adequacy test (0.893) and 
Bartlett’s test for sphericity (Chi-square 2870.5, df = 190, p < 0.001).

According to the PCA for both categories, three factors can be interpreted 
in the following way: factor I as disgust-relevant animals, factor II as fear-
relevant animals, and factor III as fear-irrelevant animals frequently kept as 
companion animals. Cumulatively, these three factors explained 53.02% of 
the total variance in fear and 54.93% of the total variance in disgust. Loadings 
(above 0.45 are shown) and Cronbach’s alphas with the means for individual 
factors are presented in Table 5.

N ANIMAL DE*
FEAR DISGUST

Mean SD siga p Mean SD** siga p

16 Rat Yes 1.92 1.31 -4.35 < 0.001 2.08 1.28 -4.51 < 0.001
No 2.83 1.49 3.02 1.44

17 Frog Yes 1.38 0.72 -6.02 < 0.001 1.82 1.02 -6.76 < 0.001
No 2.26 1.45 2.82 1.39

18 Earthworm Yes 1.44 1.02 -4.82 < 0.001 2.18 1.31 -5.23 < 0.001
No 2.12 1.53 3.03 1.53

19 Scorpion Yes 2.49 1.52 -4.20 < 0.001 1.84 1.31 -3.97 < 0.001
No 3.34 1.38 2.48 1.39

20 Fly Yes 1.31 0.88 -0.04 0.968 1.82 1.19 -2.54 0.011
No 1.28 0.83 2.45 1.62

Note: siga: Mann-Whitney U test
 * DE = direct experience
** SD = standard deviation

Table 4. (cont.)
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Table 5. Principal Components Analysis with Varimax Rotation 
of Items of the Animal Fear and Animal Disgust Scales 

(Males and Females Pooled)

ANIMAL

FEAR αa = 0.88 DISGUST αa = 0.89

Factors α Factors α

I II III (mean) I* II* III* (mean)

Cockroach 0.547 0.672
Toad 0.736 0.88 0.734 I*
Salamander 0.599 (2.02) 0.634 0.89
Spider 0.562 0.656 (2.43)
Mouse 0.561 0.513
Tick 0.513 0.690
Snail 0.753 0.777
Frog 0.771 0.755
Earthworm 0.794 0.790
Fly 0.693 0.643
Scorpion 0.624 0.69 0.588
Wolf 0.716 (3.07) 0.772 II*
Snake 0.641 0.526 NA
Turtle 0.635 0.673
Fish 0.608 0.635
Dog 0.668 0.87 0.705 III*
Cat 0.616 (1.16) 0.713 0.79
Hamster 0.776 0.787 (1.14)
Rabbit 0.648 0.758
Rat 0.594 0.530 0.658

Note: αa = Cronbach’s alpha for 19 scale items; α = Cronbach’s alpha for individual factor; 
NA = not available; NC = not calculated; n(fear) = 343; n(disgust) = 317

Amphibians loaded highest on the first factor (disgust-relevant animals) on 
both fear and disgust scales. In addition to amphibians, animals who were 
placed on factor I were the cockroach, spider, mouse, tick, snail, frog, earth-
worm, and fly. Factor III, which included the turtle, fish, dog, cat, hamster, 
and rabbit, remained the same in the disgust and fear categories. Some minor 
differences between fear and disgust category ratings emerged in the grouping 
for fear- and disgust-relevant animals. Namely, the scorpion, which loaded on 
the second factor on fear ratings, moved to the first factor in the disgust cate-
gory. In the fear category, the rat loaded on factors I and II simultaneously, 
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while in the disgust category the rat loaded highest on factor I and was there-
fore excluded from further analysis.

Descriptive and inference statistics of students’ attitude ratings toward individual 
amphibian species

Students were required to rate their attitudes toward three amphibian species 
(the green frog, the toad, and the salamander). Figure 1 presents average stu-
dent ratings from the pre-test for all three species according to gender, and 
Figure 2 presents average attitude ratings according to reported direct experi-
ence of animals. There were no statistically significant differences in ratings 
between boys and girls, but there were statistically significant differences in 
average ratings for all three amphibian species according to reported direct 
experience.

Figure 1. Differences between student attitude ratings according to gender.
Lower mean scores indicate greater aversion toward animal

NS = not significant
SE = standard error
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Discussion

Most studies that have explored the role of amphibians in education have 
focused on students’ conceptions about the animals (Yen et al., 2004). This 
study is one of the few that looks at students’ feelings toward amphibians in 
comparison to some other animals. Results presented here are part of a larger 
study that also involves amphibians but focuses mainly on the change in stu-
dents’ attitudes and knowledge toward the animals, which occurred as a result 
of different types of classroom instruction (Tomažič, 2008). Other animals 
included in the research served mainly for comparison of student ratings of 
fear and disgust toward these animals with ratings of fear and disgust toward 
amphibian species.

The results show that students generally see amphibians neither as feared 
nor as likable animals, which was suggested by the open-ended part of the 
questionnaire. They are not feared but cause much more disgust, which was 
found from the self-report part of the questionnaire. Students place them in 
the same category as other “disgusting” animals such as the earthworm, 

Figure 2. Differences between student attitude ratings according 
to reported direct experience.

Lower mean scores indicate greater aversion toward animal (*** p < 0.001).
SE = standard error
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 cockroach, and spider. There were also differences between boys and girls in 
the amount of direct experience of certain animals. The highest differences 
were found for the toad and the spider. Students who reported direct experi-
ence of animals generally expressed less fear and disgust, which was also the 
case with amphibians. There were no gender differences in attitude ratings 
toward amphibians, but students did rate their attitude toward amphibians 
differently depending on whether or not they had previous direct experience 
of the animals. 

Open-ended questions

In answer to the open-ended questions (“Which animal do you fear most? ” and 
“Which animal do you like most? ”), students listed few amphibian species. This 
suggests that amphibians are neither perceived as organisms that could harm a 
person nor as particularly likable animals. The reason students rarely men-
tioned amphibians could be attributed to the fact that amphibians are not 
frequently encountered in nature during the daytime and are therefore not 
often remembered or thought about. Also, students usually do not keep 
amphibians as companion animals (Prokop, Prokop, Tunnicliffe, 2008). The 
question that was missing in this study was the one requiring students to list 
animals who disgust them. In this case they would probably have listed 
amphibians more frequently. For the other animals, the results are similar to 
the results in Lindemann-Mathies (2005), where many students stated that 
they liked animals who were categorized as companion animals. Muris, 
Merckelbach, Meesters, & Van Lier (1997) found that children placed spiders 
in the first place and snakes in the sixth place among all fears (not just animal 
fear: “What do you fear most? ” ), while in this study the snake ranked first and 
the spider third among all feared animals. The results of this study would prob-
ably be more comparable with the results in Muris, Merckelbach, Meesters, & 
Van Lier (1997) had the later research focused only on fear of animals.

Fear and disgust ratings

The answer to the missing open-ended question about disgust can be found in 
the second part of this study where students rated their fear and disgust toward 
20 animal species. Here students reported greater disgust than fear toward 
amphibians, which was confirmed with factor analysis (Tables 1, 2, and 5). 
Amphibians were categorized with other low-predation, usually physically 
harmless animals who may evoke more fear of contamination (e.g., the earth-
worm, cockroach, snail, and others), as reported by Davey et al. (1998) and 
Davey et al. (2003). Fear, but not disgust, ratings toward amphibians differen-
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tiated boys and girls (Tables 1 and 2). The same applied for the fly and fish. As 
for the other animals from the list, girls generally reported greater fear and 
disgust toward them than boys, especially for animals whom factor analysis 
placed among disgust-relevant animals. There were no gender differences in 
ratings for most animals who were categorized as companion animals. These 
results are consistent with other studies that have analyzed gender differences 
in fear of animals (Prokop & Fančovičová, 2010; Prokop, Uşak, & Fančovičová, 
2010; Fredrikson, Annas, Fischer, & Wik, 1996; King, Hamilton, & Ollen-
dick, 1994). Other studies that focused on fear of animals included only one 
amphibian species—i.e., the frog, who failed to categorize in a certain factor 
and was therefore dismissed (Arrindell, 2000; Davey et al., 1998). The higher 
disgust ratings for amphibians in this study indicate that disgust is more sig-
nificant than fear (Tables 1 and 2), which supports the idea that small animals 
(e.g., invertebrates) are perceived as more disgusting relative to large verte-
brates, who are perceived as more dangerous (Prokop, Uşak, & Fančovičová, 
2010). If students are specifically asked about their fear, disgust, and attitudes 
toward amphibians, their answers show that these animals are not perceived 
positively. Among all three amphibian species, the salamander seems to evoke 
the least fear and disgust in students. This leads to the conclusion that fear is 
not a predominant emotion regarding amphibians.

Disgust sensitivity, according to Bixler and Floyd (1999), plays an impor-
tant role in student preferences for environmental education activities when 
these involve working with or manipulating natural materials. The author 
believes that educational research should therefore also comprise developing 
educational strategies for working effectively with students with high disgust 
sensitivity. Research into feelings of disgust toward small animals has attracted 
much attention in recent years (Sawchuk, Lohr, Westendorf, Meunier, & 
Tolin, 2002; Woody & Teachman, 2000; Davey et al., 1998). In the case of 
the fear of spiders, it is argued that disgust is supposed to have a secondary 
influence to fear, acting as a reinforcing agent (Sawchuk et al., 2002). This 
study suggests that fear is not the primary emotion where amphibians are 
concerned—that is, disgust could be the primary feeling, which reinforces 
fear. This can be seen from high correlations between average fear and disgust 
ratings on the self-report scale for amphibians (r = 0.661). Similar correlations 
between disgust and fear of animals were supported by recent studies (Prokop, 
Uşak, & Fančovičová, 2010; Prokop, Fančovičová, & Fedor, 2010). By observ-
ing correlations, Sawchuk et al. (2002) confirmed that emotions of fear and 
disgust operate in an interactive manner, where one emotion serves to exacer-
bate the experience of the other. The link between them can be fear of con-
tamination (Rachman, 2004).
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Direct experience

Students who reported direct experience of animals almost always reported 
lower levels of fear and disgust toward them. Only a few animals did not pro-
duce differences in student ratings (Table 4). It follows that experience is the 
one of the most important components (if not the key factor; see Morgan 
et al., 1989) in forming a positive attitude toward animals. Even the students 
who reported direct experience of potentially dangerous animals (e.g., the 
spider or the snake) reported less fear and disgust, although conditioning 
experiences are supposed to be one of the most frequent pathways for fear 
acquisition (Muris et al., 1997). This is probably so because encountering 
(even touching or holding) an animal (at a workshop, in the zoo, in school, or 
in another similar setting) proved a positive experience for students. The 
majority of students probably had little or no negative direct experience of 
animals (e.g., dog or snake bites) that would increase their fear of animals. 
Amphibians were among animals of whom the fewest students had direct 
experience (Table 3). Future studies should consider including pictures into 
their questionnaires because students would thus rate the animal rather than 
its name. Another parameter that may bear significance regarding students’ 
direct experience and could be included is whether the respondents have an 
urban or a rural background. This information would be particularly valuable 
in terms of Kellert’s (1996) proposition that attitudes also depend on the place 
of residence of research participants.

Attitude toward amphibians

When Collins (1976) asked students whether they liked, felt neutral about, or 
disliked different animals, they on average rated their liking for frogs as neu-
tral. In the present study, seventh-grade students placed amphibians largely on 
the negative side of the attitude scale (Fig. 1). No statistically significant differ-
ences in attitude ratings between boys and girls were found. Students who 
reported direct experience of amphibians also reported significantly higher 
(more positive) attitudes toward them (Fig. 2). This suggests that students 
ought to be introduced to live amphibians in the course of their schooling in 
order to develop more positive attitudes toward them, which was tested on the 
same students and confirmed by Tomažič (2008).

Conclusions

One of the main goals of Slovenian science curricula is that students develop 
a positive attitude toward organisms and nature. When working with live ani-
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mals (in a classroom or in nature), teachers should consider, or at least try to 
anticipate, students’ reactions to various animals.

This study implies that if children do not gain direct experience of animals 
in the early years of education, their emotions of fear and disgust remain on 
average stronger than those of children who have directly experienced differ-
ent animals. Moreover, Tomažič (2008) finds that traditional teaching meth-
ods in higher grades contribute less to the development of positive attitudes 
than does education in which live animals are used. It is believed that in order 
to achieve a balance between knowledge and attitudes, a certain level of 
involvement and amount of information is needed (Morgan, 1992). Hence, if 
students are given an opportunity for at least a brief encounter with live ani-
mals (e.g., amphibians), they may develop a more positive perception of them 
(Prokop et al., 2009).

In addition to enabling children to observe and compare various animals in 
order to differentiate them in terms of their physical appearance, it is essential 
that students be given an opportunity to be in direct contact with animals. In 
this way they would engage more of their senses to really “feel the animal” and 
thus may better perceive the animal. Direct experience enables students to 
obtain firsthand information about the physical and behavioral characteristics 
of an animal. When potentially dangerous or large animals are concerned, 
teachers could take students to a zoo, where, according to Tunnicliffe (1996a, 
1996b), they could learn about animal behavior. Zoo visits can be supple-
mented with visits to museums, where students encounter a variety of animal 
exhibits (both parts of animals and whole animals).

Ethical concerns regarding the use of animals for this study are not an issue 
since animals were not used for experimentation or dissection (Orlans, 1991). 
The author believes that through proper handling and transportation all the 
necessary steps were taken to ensure the well-being of the animals, although 
whenever an animal is removed from the natural environment to be returned 
at a later time, another animal could have taken his or her place in the mean-
time. Also, the habitat of an animal can be damaged when one is searching for 
a suitable specimen. There should, however, be greater concern about poten-
tial biological and hygiene risks. Proper steps must be taken to ensure the 
safety of both children and animals (i.e., regarding zoonoses). In Slovenia, 
biology teachers are allowed to take some animals (with the exception of birds, 
mammals, and animals categorized as endangered) from the wild and bring 
them into their classrooms. Animals must not be harmed in the process, how-
ever, and must later be safely released back to nature.

Still, whenever possible, children should explore animals in their natural 
settings to gain a broader perspective on the topic, although when working 
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with animals who evoke negative reactions, a classroom setting can be more 
appropriate in order to lower the novelty effect (Falk, 1983) of the surround-
ings (environment) and the animals. In a familiar setting (classroom) the 
teacher can better focus on the affective component of instruction.

Science (biology) teachers should take this into account when devising les-
sons and should try to include live organisms. Teacher education programs 
should focus much more on building the affective and behavioral component 
of attitudes toward animals in prospective teachers. It is known that with stu-
dents who exhibit low initial interest, teacher involvement (proper guidance) 
is key to increasing their motivation (Strgar, 2007). Students (and teachers) 
who are equipped with more positive emotions about amphibians may be 
more motivated to adopt a variety of approaches to learning/teaching about 
this endangered animal group.
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