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Abstract

The present study represents an empirical research, the purpose of which was to investigate the attitudes towards the
species of the Suborder Snakes (Serpentes) and of the Order Turtles (Testudines) among adolescents. We aimed to
determining the risks regarding the conservation of herpetophauna. Questionnaires were constructed, adequate to the
learning objectives of the subject "Biology and health education” in the respective classes. Students from the seventh,
ninth and eleventh grades in two of the schools in the city of Shumen (NE Bulgaria) were surveyed. The total number of
respondents was 426, of which 198 were for attitudes towards snakes and 228 were for attitudes towards turtles. The
results of the present study showed the problems in the field of protecting of the biological diversity of snakes and
turtles in Bulgaria. The attitude toward snakes was clarly negative and that to tortoises was extra positive. A very low
level of environmental culture was detected. The vast majority of the recipients insisted on in depth revision of the
education plans in Biology. Unfortunately, the analysis of the textbooks content used for the education of the recipients,
indicated on insufficient and improper selection of information concerning the reptiles. Since once established, attitudes
are difficult to change, the main target group of education efforts must be concentrated on the secondary course

students.
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1. Introduction

Public attention and the concentration of the specialized scientific literature were aimed at addressing the main factors
and processes threatening biodiversity (pollution, introduction of invasive species, genetically modified organisms,
hunting/fishing, global warming, fragmentation, etc.), which were recognized as some of the main causes of destruction
and transformation of natural habitats and destruction of species diversity (Kellert, 1979, Rawat et al., 2015, Prakash et
al., 2022, Kontsiotis et al., 2022). As a result of such studies, the necessary policies were developed - both at the national
and European level. The necessary normative measures were taken to protect biological diversity (Prokop, 2009). A good
regulatory framework is a necessary, but often not a sufficient condition for the effectiveness of biodiversity conservation
policies. The second condition for success in this area is the implementation and compliance of these norms (Kellert,
1984). In this regard, more and more research were directed towards socioecological studies, since only research and
knowledge about public attitudes towards animals can provide an answer as to why conservation policies for some

species were successful and other were not (Kellert, 1979, Stokes, 2007, Ceriaco, 2012).

Reptiles are among the most problematic animals in this regard. They were rather rarely accepted (see Deng et al., 2024)
as the so-called "flagship species" - popular, widely accepted and loved species, such as e.g. dolphin, panda, lion, etc.,
used as a "face" to raise funds in various conservation campaigns or to promote biodiversity protection policies (Stokes,
2007). Although they are not among the species causing significant economic losses and few species are dangerous,
they cause fear and were rather often exterminated (Ceriaco, 2012, Maarten, 2012). Reptiles are important in maintain
balance in ecosystems (Larson et al., 2024). Killing, poaching, as well as attempts to domesticate wild animals outside

their natural environment, were also threats to biodiversity (Alves, 2012).

The non-marine herpetofauna of Bulgaria is rich, compared to most countries in Europe. On the territory of Bulgaria, 23
species of amphibians and 40 species of reptiles, including 18 species of snakes and 4 species of turtles, have been
found (Stojanov et al., 2011). Two invasive species of water turtles were also detected - the red-eared and the yellow-
eared sliders (Kuzmanova et al., 2018). In Bulgaria, all species of turtles, as well as 14 of the 18 species of snakes are
protected, not only according to the local legislation, but also by various international acts (Stojanov et al., 2011, IUCN red

list).

In the legislation of the European Union, species from the Suborder Snakes (Serpentes) and from the Order Turtles
(Testudines) are highly protected and were included in Annex Il and IV to the Habitats Directive 92/43/EEC. They were
also protected by the International Union for the Conservation of Nature and Natural Resources (IUCN), as well as by the

Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES).

Some species of snakes and tortoises were listed in the Red Book of Bulgaria, as well as protected by the Biological
Diversity Act - Appendices Il and Ill. (Beshkov, 2015). Therefore, all information related to the biology and distribution of

these species, as well as the human attitude towards them, should be considered as a valuable factor for their
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conservation (Stojanov et al., 2011).

In Bulgaria, the legally defined protection status was not sufficient for the effective protection of most species of
herpetophauna. They were subject to many risks, mainly of an anthropogenic nature - fragmentation of habitats, use of
pesticides, placement of poisonous baits during mass breeding of field animals, parasitosis, contraband imports/export of
specimens, illegal use of venomous snakes for venom extract, etc. (Biserkov et al., 2005, Biserkov, 2007, Natchev et al.,
2017, Tzankov et al., 2017). In the country, especially in the villages, the practice of immediate extermination of snakes
was widespread (Georgiev & Nachev, 2015, Marinova et al., 2022). Last but not least, this is also related to two other
factors - the lack of information to which authority or organization to addres in case of conflict, as well as the lack of
adequate and prompt responding structures - be they government bodies or NGOs (Stojanov et al., 2011). Attitudes and
behavior towards turtles often have the opposite sign - they were often taken away from their natural environment and
kept at home, often with fatal consequences. Myths still exist in our society concerning the healing blood of tortoises
(Kuzmanova et al., 2018). In this direction, we performed an analysis of the textbooks content in "Biology and health
education" for the 7th grade (the only textbooks teaching Zoology). On the base of our results, we discuss, whether the
errors in education were due to the lack of interest in students or were already prerequisited in the teaching content and

the education programs.

2. Materials and Methods

In the present study, the attitudes toward selected species of reptiles (snakes and turtles) in seventh, ninth, and eleventh
grade students were investigated. Extremely negative and extremely positive attitudes toward reptiles have equally

unfavorable consequences for the animals.

A survey was performed in the period June-July 2018 in two schools in Shumen town: "Nancho Popovich" and Secondary
School "loan Exarch of Bulgaria". The survey participants were informed in advance about the purpose of the survey, and
the surveys were anonymous - no confident personal data were collected. The survey was performed during one Biology
class (45 min.). The questionaries were with similar design; however, some questions were modified in a way to obtain
more information from the recipients. Both questionnaires were divided into two sections - open and closed (appendix 1).
All calculations were performed using Microsoft Excel (Microsoft Corporation, Microsoft Office Professional Plus, version

19, Redmond, WA, USA).

We provided detailed analysis of the textbooks used for education of the students. We studied the content of the
textbooks in "Biology and health education” for the 7th grade of a total of 4 publishing houses (Valcheva et al., 1993,
Naydenova et al., 1996, Angelov et al., 2008, Shishinyova et al., 2014). All the information concerning the biology and the

ecology of snakes and tortoises was investigated and protocoled.

3. Results
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In the present study, a total of 426 questionnaires were filled out, of which 198 investigated attitudes towards snakes and
228 investigated attitudes towards turtles (Table 1 and 2). Students from the same age groups (seventh, ninth and

eleventh grade) participated in both groups of subjects.

Most of the recipients had encountered a snake (87%) or a turtle (77%) at least once in their lives. At the same time,
again for both taxons there was ignorance concerning the zoology of the species that occur in Bulgaria (41% non-

answers in the questionnaire for snakes and 71% in the questionnaire for turtles).

The answers to the question "Do you know how many species of poisonous snakes there are in Bulgaria? Can you list
some of them?" most often were mentioned the Horned-nosed viper (Vipera ammodytes) and Common European viper
(V. berus), followed by species which are non-native for the country (“cobra”, “python”, “anaconda”, “black mamba”,
“rattlesnake”, etc.). When answering the question "Do you know what kinds of snakes can be found in your area? If yes,

list some of them”, answers concerning non-native species were missing.

Some questions were related to knowledge about the snakes and how this knowledge regulates human behavior in case
of encounter with them. Here answers related to avoidance and fear predominate, although in every age group there was
also an answer "l will kill it". The youngest students - from the seventh grade also provided answers like "l will call animal

protection" and "l will call to collect it".

Regarding the information in the textbook of Valcheva et al. (1993), referring to Class Reptilia, there was a content of 10
pages (pages 100 - 110), with images located on the majority of the pages. As the images were of predominantly non-

native species, information is scarce on native species.

In Naydenova et al.'s (1996) textbook, the information pertaining to Class Reptiles is on pages 84 and 85 - two pages of

content to define Class Reptiliaa.

The textbook by Angelov et al. (2008) and Shishinova et al. (2014) lacks information about Class Reptiles, with exception
of one snake (presumably a crotalid) on the page 131 of Shishinova et al. (2014) and a single word “reptiles” above the

image.

Table 1. Answers in the questionnaires concerning the attitude toward snakes

Responses Responses Responses  Total %
Questions about the attitude towards snakes Responses grade7-age grade9-age grade 11 - distribution
13-14 years 15-16 years 17-18 years  of responses

1. Percentage distribution by classes and age groups 33% 56% 11% 100%
Yes 85% 87% 91% 87%

2. Have you ever seen a snake in nature? No 15% 12% 9% 12%
Unanswered 0% 1% 0% 1%
Yes 18% 29% 40% 27%

3. If you see a snake, can you tell if it's poisonous N onos hos coor ooy
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or not?

4. Are shakes protected?

5. Do you know how many species of poisonous
snakes there are in Bulgaria? Can you list some of
them”?

6. Would you own a snake as a pet?

7. Are snakes dangerous to humans?

8. In your opinion, if a snake gets into urban
conditions - e.g. you see a snake in the park or on
the street, what should be done?

9. How you feel about snakes

10. Have You or your relative ever killed a snake? If
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Unanswered

Yes, all of them
Yes, some
No

| can not answer

two
four
more

| can not answer

Yes, | currently have

I've had

Yes, i would if it was up to me
Not, never

No answer

Yes
No

| don’t know

The competent authorities

should be called and it should be

destroyed immediately
The competent authorities
should be called, it should be

caught and released

I can not answer

Negatively
Neutral
Positively

Unanswered

Yes

ov /0

2%

3%

38%

12%

47%

23%

9%
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62%
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0% 1%
0% 2%
73% 50%
0% 8%
27% 40%
32% 30%
4% 7%
5% 6%
59% 57%
0% 0%
0% 1%
14% 15%
86% 83%
0% 1%
74% 73%
22% 12%
4% 15%
0% 6%
91% 83%
9% 1%
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45% 25%
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nNU
so, what was the reason?

Unanswered

Source: The authors

Table 2. Answers in the questionnaires concerning the attitude toward turtles

Questions about the positive attitude towards turtle Responses

1. Percentage distribution by classes and age
groups

Yes
2. Do you know what species of turtles inhabit No
Bulgaria?
Unanswered
Yes
3. Have you ever seen a turtle in the nature? No
Unanswered
Yes
4. If you see a turtle, can you tell which species it No
belongs to?
Unanswered
Yes
5. Are turtles protected according to Bulgarian No
legislation?
| don’t know

I would take her to raise her at

home

6. How would you react if you met a turtle in the

nature? I would leave it where it is
Unanswered

Yes, | currently have
I've had
7. Would you own a pet turtle? Yes, | would if it was up to me

Not, never

They didn't answer
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10%
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10%

23%

77%
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23%
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32%

23%
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Total %

distribution
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100%

24%

74%

2%
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11%
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Bought from a pet store

8. If h h had t turtle, where did
you have or have hac a pet turtle, where ¢l We collected it from nature

you get it?
Other - a gift
Yes

9. Can turtles be dangerous? No
I don’t know

Yes, it is allowed

No, it's forbidden

10. Do you know if it's legal to keep a turtle as a

There are only certain species
pet?

that can be grown, and all others
are strictly prohibited

I don’t know

The competent authorities should
be called and it should be
destroyed immediately

The competent authorities should
be called, she should be caught
and released

11. In your opinion, if a turtle gets into urban
conditions - e.g. you see a turtle in the park or on
the street, what should be done?

| can take her home and keep her
as a pet

I can not answer

Negatively
Neutral
11. Describe how you feel about turtles

Positively

Unanswered

Those related to turtle blood

12. Do you know any superstitions related to

Others
turtles? If yes - describe briefly?

Unanswered

Yes

12 Hawve vnii ar vaiir relativae killed a turtla? If en
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Bvr L Jusy vy pvImLI Ty v Wt v B vy

No 97% 83% 95% 92%
what was the reason?

Unanswered 0% 15% 5% 6%

Source: The authors

4. Discussion

Ever since the work of Carson (1987) "Silent Spring" (which started the environmental movement on a global scale) a
special emphasis on our attitudes towards the surrounding nature and different animal species was provided. According
to Kellert's study (1984) on the willingness to protect endangered species, less than half (43%) of respondents agreed to
protect snakes, followed by spiders (34%). Ophidiophobia (fear of snakes) is indicated as one of the most common
phobias worldwide (Brewer, 2001, Knight, 2008). It was, according to some studies, evolutionarily determined (Ohman &
Mineka, 2001). Not only fear, but also our aesthetic appreciation is relevant to the acceptance/non-acceptance of some
animals (Stokes, 2007, Knight, 2008, Ceriaco, 2012). This is a quite natural dependence, considering that the beauty of
nature is one of the most sought and appreciated ecosystem service. Both in the field of ecotourism and on a daily level,
as well as one of the most preferred objects of painting and literature (Stokke & Haukeland, 2017). In his research on
attitudes towards animals, Kellert (1984) found that despite the fear of large predators (e.g. lion), they were highly valued,
because they were received as beautiful. Attitudes towards their protection and survival were positive. The results of
Pihno's study (2014) were similar. But positive attitudes can also have huge impact on biodiversity conservation, with just
as devastating effect as negative attitude. Kellert (1979, 1984) defined the following typology of basic human attitudes
toward animals as: naturalistic, ecological, humanistic, moral, scientific, aesthetic, utilitarian, dominionist, negativist, and
neutral. For most common attitudes were found the humanistic, moralistic, utilitarian and negative, with the negative

(expressed in fear, disgust, dislike) being directly related to the desire/unwillingness to protect species.

Our surveys largely demonstrated lack of knowledge, skills and attitudes, largely leading to actions that are in direct
violation of the texts of the Biodiversity Act, the Animal Protection Act and other regulatory documents. At the same time,
however, the attitudes regarding the inclusion in the educational program of classes related to practices concerning
environmental protection were strongly positive in both surveys - 80% of respondents answered "Yes" in the question card
about snakes and 84% answered "Yes" in the question card for turtles. The need for education for sustainable
development in the field of protection and conservation of species (as well as habitats) was widely recognized
(Preslavska, 2019, Prokop, 2009, Schlegel & Rupf, 2010). According to Trombulak et al. (2004), the education in
conservation biology should be one of the most important goals of any society. Similar conclusions were found in various

studies on attitudes towards endangered species (Prokop, 2009, Randler & Prokop, 2012, Reynolds et al., 2018).

Unfortunatelly, our analysis of the textbook content indicated on severe flawts. In the textbooks for "Biology and Health
Education" for the 7th grade of Angelov et al. (2008) and Shishinyova et al. (2014), there is no description of the Reptile
class (actualy almost no information on Vertebrates). In another "Biology" textbook for the 7th grade, on page 85, five

species of snakes that inhabit Bulgaria were listed and described, however the information is insufficient and confusing.
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There were no illustrations, except one drawing of Dolichophis caspius of very low quality and wrong coloration. One
figure of foreign species of snake was attached (an unknown python species). This is directly related to the answers of the
question "Do you know how many species of poisonous snakes there are in Bulgaria?". The results indicate that the
students did not have the knowledge to answer correctly. Perhaps the confusion that appeared was based on the
contradictory information about poisonous snakes provided in the textbooks. There were no images of V. ammodytes and
V. berus. The only morphological information was about the “scale horn” on the tip of the snout ofV. ammodytes.
Information concerning the differentiation of poisonous from non-venomous snake was lacking. In the textbook of
Valcheva et al. (1993), on page 101 there wass one photograph of a male V. ammodytes. The typical dorsal coloration of
the body was well visible on the image, however it was not described in the text. In the text was mentioned the “horn” on
the “head”, but on the picture this structure could not be distinguished. The common European viper was not mentioned.
On the same page, non-native reptilian species (the chameleon and the Indian cobra) were described. On page 108 there
were images of monitor lizards, king cobra, Indian python, Nile crocodile and crested crocodile. From the local species of
reptiles, information was available only for the oviparous lizard, however the image does not correspond to the habitus of

that lizard.

Concerning the turtles, the content was also lacking or was rather confusing. In Naydenova et al. (1996) on page 85 was
described that land and swamp turtles inhabit Bulgaria, without specifying how many species live in the country. No
pictures were provided. In Valcheva et al. (1993) there was one drawing of Emys orbicularis (rather unprecise), and one
picture of unknown elephant tortoise. Information on local species was scarce and actually misleading. The authors
mentioned that “Bulgaria is inhabited both from aquatic turtles, as well as from land tortoises — the common pond turtle,
the mauritranian turtle and land greeck tortoise and others”. We cannot guess, which exactly species represented the
“Mauritanian turtle”, but the official names of all turtle species were wrong. Valcheva et al. (1993) presented the only
information concerning protection status of the reptiles. These discripances were directly related to the question "If you
see a turtle, can you identify which species it belongs t0?", and the results of our survey showed that the majority of the

students cannot determine the species.

The “social attitude” is one of the main terms in socioecology and was recognized as a powerful tool in relation to
restoration and conservation ecology (Alves, 2012). Allport (1935) summarized that attitude is a state of
psychoneurological readiness established on the basis of knowledge and experience. It exerts on a guiding and/or
dynamic influence on the individual's response to all objects or situations with which it is associated. Each person has
certain attitudes towards the world and to a large extent our reactions, actions and decisions are predetermined by what
type of social attitude towards the object in question. According to the three-component model of social attitude, it consists
of emotional components, cognitive components and volitional behavioral components. Social attitudes can also be
determined using the one-component model, which explains their structure through the ambiguous positive or negative
feeling of a given attitude towards a given object. According to this model, the main thing is the emotion, the attitude
towards the object of the attitude, the assessment of whether the observed is good or bad for the observer. Tthis

assessment also determines our actions, within the defined normative frameworks (Todorova, 1995).

According to the so-called "Theorem of Thomas", if people define situations as real, they become real in their
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consequences” (Thomas & Thomas, 1928). When people believe in something, they act on their beliefs - constructively or
destructively (Link et al., 1999). According to Fishbein's model for predicting behavioral intentions, a person's behavior is
determined by three independent components - social attitudes; regulation and motivation (Cohen et al., 1972). Humans
act according to their attitudes, within legally defined norms and depending on whether they are motivated or not.
Practical experience and appropriate training lead to a change in negative attitudes (Ballouard et al., 2012, Reynolds et

al., 2018). In our reserch, two trends were clearly evident:

o A strongly expressed negative attitude towards snakes, which presumably results in destructive behavior towards them.
The lack of knowledge about snakes, the widespread perception that they are dangerous and a threat to humans,
places us within the "Thomas Theorem" - if we consider them dangerous, then they are dangerous and should be
destroyed to eliminate this threat. The lack of knowledge about organizations that could be of help in a particular
situation (if, for example, we see a snake in the yard or another urban environment) is a key factor for annihilation;

» Overly positive attitude towards turtles, considered to be nice, small animals, suitable for pets was clearly
demonstrated. This attitude has severe negative consequences for the animals, since, as we have seen from the
survey results, high percentage of respondents took wild animals from their natural habitat. Such animals were usually

kept in an enclosed yard, often fed unsuitable food and have low survival rates.

5. Conclusion

The present study demonstrated alarming levels of ignorance in the Bulgarian scool students concerning the biology and
ecology of reptiles. Having in mind the high protection status of all reptiles and the high anthropogenic pressure on their
population, we highly recommend improvement of the quality of the school textbooks by providing precise information and
high-quality images of the local herpetophauna. The vast majority (up to 95%) of the students responded, thet they want
more classes including environmental education. In our oppinion, the educational plans have to be revised in response to

the needs of the students, even in case other biological disciplins need to be reduces in their normatives.
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