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Introduction

Karst areas are usually considered to have 
harsh living conditions due to scarcity of 
arable land, low level of terrain possibility, 
general lack of surface waters, and uneven 
spatial and temporal availability of ground-
waters (Cvijić, J. 1925). For all these reasons, 
population density is relatively low and de-
population processes are intensive on karsts 
of almost the whole Europe (Habič, P. 1993; 
Ciglič, R. et al. 2012; Telbisz, T. et al. 2015, 
2019, 2020; Lukić-Tanović, M. et al. 2019) as 
well as in Asia (e.g. Han, Z. and Song, W. 

2019, 2020). However, for prehistoric people 
karst caves were significant shelters or tem-
porary habitats and sacred locations, which 
altogether subsequently provided priceless 
data on human evolution to the present sci-
entists (e.g. Mihailović, D. et al. 2022). His-
torically, many karst areas, as being relative-
ly isolated from major communication direc-
tions, had been inhabited as people’s refuges 
from conquerors (De Waele, J. 2009; Day, 
M. 2010). In former communist countries, in 
times of forced industrialisation, emigration 
from villages had a particularly high extent 
in karst (Cocean, P. 2001). In recent times, 
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karst depopulation generally continues, but 
there are also several opposite examples – 
scarce and therefore worth mentioning, 
such as in the Moravian Karst in the Czech 
Republic (Vaishar, A. et al. 2018). However, 
in developing countries, especially in Asia, 
population growth poses certain risks on 
karst areas (Tuyet, D. 2001; Wang, L.C. et al. 
2004). People who live on karst are usually 
aware of both its advantages and limitations 
– their main resource is knowledge on their 
environment.

On the other hand, the general global 
population increase has led to the overuse of 
natural resources, making them endangered 
and triggering the need for their protection 
(Eagles, P.F.J. and McCool, S.F. 2002). At the 
same time, the importance of the human di-
mension of conservation is emphasised, in or-
der to create productive policies and achieve 
effective results and actions (Gössling, S. 2002; 
Sandbrook, C. et al. 2013; Bennett, N.J. et al. 
2017). Necessary legal instruments are being 
enacted, defining the criteria and categories 
of PAs. The sensitivity of karst is very high 
in terms of possible groundwater pollution. 
The capacity of self-purification of this system 
is extremely low. This requires high ecologi-
cal awareness and strict protection rules. To 
be protected, an area needs to be studied in 
detail by scientists and nature conservation 
professionals. In other words, it is the knowl-
edge that triggers the actions and increases the 
awareness of the significance of these areas. 
Subsequently, this leads us to evaluate the role 
of education in understanding our environ-
ment (Figure 1). The loop of knowledge indi-
cates that the process continues. 

The importance of knowledge and educa-
tion process was considered by many experts 
in different fields of science and from numer-
ous aspects. The key role of formal education 
in relation to other forms of education (non-
formal and informal) in the context of natural 
disasters was pointed out by many authors 
(Wisner, B. 2006; Komac, B. et al. 2010; Ćalić, 
J. et al. 2015). All the arguments in favour of 
formal education discussed in the mentioned 
papers are valid in general (majority of the 

population acquire this type of education, 
it is the easiest way to organise knowledge 
transfer, the learning process requires suf-
ficient time, the content is reliable). The im-
portant place and role of other forms of edu-
cation is not disputable. There are examples 
that the efforts related to the education of the 
visitors of the PAs effectively alter visitors’ 
behaviour in a positive direction (Marion, 
J.L. and Reid, S.E. 2007). 

In the system presented in Figure 2, rela-
tions between the selected components are 

Fig. 1. The driving mechanism of knowledge related 
to karst and protected areas

Fig. 2. Selected components of the nature-human system
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complex and can be observed from many 
aspects. In this paper, we deal only with a 
part of these relations in the context of the 
process presented in Figure 1.

The NKFIH project K124497 deals exactly 
with karst areas which are under protection. 
The aim of the project is to identify and ana-
lyse national parks (NPs), while the main aim 
of this paper is to show the high significance 
of public knowledge about these areas. The 
case study used in this paper for the analy-
sis was Tara National Park in western Serbia, 
covering an area of 250 km2, out of which 
approximately 53 percent is karstic, devel-
oped on pure Triassic limestone (Figure 3). 
The mountainous area is mostly forested, has 
high biodiversity, but is also rich in geological 

values (gorges, cliffs, dolines, etc.). We also 
note that the natural conditions are modified 
by the Drina-Lim hydropower plant, which 
is located just next to the NP boundary and 
is in close hydrological relation with the area 
of the NP. It is the most important economic 
stronghold of the area, but the large water 
reservoir, which stretches into the Drina river 
canyon also plays a significant role in tourism 
as well.

Our research includes the following mod-
ules: (1) degree of public knowledge on karst 
and PAs among the local population, NP vis-
itors, NP key persons, NP employees, local 
key persons, and external experts; and (2) of-
ficial educational Curricula contents related 
to karst and PAs. 

Fig. 3. Karstic areas in the area of the Tara National Park
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Methodology

Data and participants

The level of the knowledge on karst and PAs 
is examined within the survey of 433 partici-
pants who were classified into several groups 
(local population 197, visitors 208, NP em-
ployees 28), as well as through interviews 
conducted with 20 respondents (NP key per-
sons 5, local key persons 10, external experts 
5). The sample of local population in relation 
to the total population number in the Tara NP 
is hard to estimate since the data on popula-
tion is published on the level of settlements. 
There are ten settlements which are totally or 
partly within the Tara NP borders with 3,630 
residents (Population Census, 2011). The real 
number is smaller, so we assume that we have 
a sample of 7–10 percent. As reported by the 
Head of the NP Sector of Presentation and 
Tourism Information in Tara NP, the number 
of registered visitors varies between 70,000 
and 80,000 a year, and it encompasses those 
staying in the hotels on the Tara Mt. and the 
hotels in Bajina Bašta and without those who 
use private accommodation. As for the locals 
and visitors, the same sample of participants 
was used as in the paper of Telbisz, T. et al. 
(2021), given that its size is considered suffi-
cient for the application of different statistical 
techniques (Pallant, J. 2010). 

We applied a broad range of modes in the 
survey procedures, such as self-administrated 
questionnaire filling (locals at their homes, 
visitors in visitor centres, and NP employees 
in the building of the Public Enterprise (PE) 
Tara NP), face-to-face questioning (locals at 
their homes), and online surveys set on the 
Tara NP website, and also sent to appropriate 
organisations, institutions, and personal con-
tacts (visitors). The surveys were completely 
anonymous. The questionnaires comprised 
open-ended and close-ended questions with 
multiple-choice answers. The questions were 
grouped into three segments related to: (a) 
knowledge on karst, (b) PAs, and (c) the im-
portance of knowledge and education. Each 
group of respondents, including those inter-

viewed, was asked about these mentioned is-
sues. Interviews with NP key persons were 
done in the building of the PE Tara NP and 
with the local key persons and external experts 
in their offices. In this paper, we have analysed 
only selected questions and answers related to 
our topic. They are presented in Table 1.

In terms of missing data, only a small num-
ber of respondents chose not to answer certain 
questions. In the tourist group the mean value 
of missing data was 1.9 percent with a maxi-
mum of 7.7 percent in the case of the question 
on the meaning of the word “karst”. In the 
NP employees group, the mean value of miss-
ing data was 5.0 percent with a maximum of  
7.1 percent (i.e. 2 of 28 answers).

Curricula and school textbooks analy-
ses were a way to determine whether there 
is enough content about karst and PAs and 
whether that content has the appropriate qual-
ity and is purposeful (Regulations on the Plans 
and Curricula, 2018–2021). 

Research procedure

After data collection, we examined whether 
there was a problem in the education sys-
tem and we proposed measures to solve the 
existing problems. The conceptual frame-
work and methodological procedure of the 
research are presented in Figure 4. 

The descriptive statistics and bivariate anal-
ysis (t-tests and ANOVA) were performed us-
ing SPSS 20.0 for Windows to recognise fac-
tors that affect the particular outcome. In the 
case when the type of data did not meet the 
assumptions on which the classic ANOVA 
is based, Welch’s ANOVA was used instead. 
The interpretation of the effect size was made 
according to Cohen, J.W. (1988).

Results and discussion

Demographic characteristics

The demographic characteristics of the re-
spondents show that the gender structure 
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is balanced; respondents were 14 years and 
above, while the age structure is normally 
distributed with the most frequent age group 
of 31–50. Considering the education level, 
among the local population, participants 
with secondary school predominate, while 
among visitors, NP employees, local key per-
sons, NP key persons, and external experts 
those with higher education predominate.

All of the local people reported live in the 
settlements of Bajina Bašta and Užice munici-
pality. Tara NP extends on the area of these 
two municipalities. NP employees and key 
persons, as well as local key persons reported 
in this survey, reside exclusively in the set-
tlements of Bajna Bašta municipality. The 
majority of visitors are from Serbia (93.0%), 
while foreigners (3.5%) came from Croatia, 
Russia, and North America, and 3.5 percent 
of the respondents did not provide that in-
formation. Considering visitors from Serbia, 
half of them are from Belgrade (the capital), 
10.0 percent are residents from the munici-
palities of Bajina Bašta and Užice, while the 
rest (one-third of the respondents) are from 
the other parts of Serbia. 

Knowledge on karst

This issue was examined by asking the visi-
tors several questions. First, the meaning of 
the words “karst”, “krš” or “kras” was asked. 
These are the various terms used in Serbia 
for the same phenomenon. The results show 
that almost 70 percent of respondents an-
swered that they knew the meaning of that 
word, but analysing the related open-ended 
answers, it is concluded that about 40 per-
cent of the respondents gave a very general 
answer, and a quarter of them gave a partly 
correct answer, another quarter gave a large-
ly correct description, and only 10 percent of 
them gave the perfect answer (for details, see  
Telbisz, T. et al. 2021). Although the local peo-
ple was not asked about karst terminology, 
the external expert who is a retired scientific 
researcher in geography, told an interesting 
story about how well the local people know 
the area they live in. Namely, there is a say-
ing among the villagers that cattle are grazed 
on “white stone” (limestone), but watered on 
“black stone” (serpentinite and diabase). It 
clearly demonstrates that although local peo-

Fig. 4. Conceptual framework and methodological procedure
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ple do not necessarily know how limestone 
is dissolved, but they do know that streams 
flow only on the black rocks. This example 
indicates that functional knowledge is impor-
tant. Another question for visitors and NP em-
ployees was if they see viewpoints and cliffs 
as the values of the landscape. In Figure 5, it 
can be seen that a pretty large number of visi-
tors (76.4% of them) see viewpoints as a value, 
and 43.8 percent see cliffs as a value of this 
landscape. NP employees (82.0%) also marked 
viewpoints as a value and 43.0 percent of them 
also see cliffs as a value. In addition, respond-
ents were asked if they visited viewpoints dur-
ing their staying in Tara NP. 82.3 percent of 
visitors and 100 percent of NP key persons, 
local key persons and experts answered posi-
tively, while one-third of visitors chose Tara 
to visit viewpoints.

As for the geological values, the external ex-
perts confirmed in the interviews that karsts 
were “useful” terrains during wars because 
caves, gorges and canyons were suitable for 
hiding. They also agreed that such terrains 
are harsh for life and that depopulation is an 
inevitable process today. On the contrary, 
there are nature-lovers who promote sustain-
able development and life on the karst. These 
opinions are often related to hiking, which is 
in turn supported by projects such as “Via 
Dinarica” (www.viadinarica.com). 

In the questionnaires, all of the respond-
ents were asked to rate the importance of 
the preservation of the geological values 

(viewpoints, cliffs) on a 5-point Likert-
type rating scale (1 = ‘not important at all’,  
2 = ‘not important’, 3 = ‘neutral’, 4 = ‘impor-
tant’, 5 = ‘most important’). In each group 
of respondents, the geological values were 
rated as ‘most important’ with the highest 
frequency, which means that people in each 
group are aware of the geological values and 
see them as an important task in the Tara NP 
management. In order to illustrate the differ-
ent perceptions of biological and geological 
values, the president of the “Tara“ Mountain 
Club pointed out that although the bear is an 
excellent trademark for Tara NP, it is also a 
problem in certain situations because bears 
sometimes cause damage, while the view-
points “do not ask for anything”. He also 
outlined that the small rock protruding from 
the Drina River with the hut on it, captured 
and made famous as a National Geographic 
photo, is also a geological value.

Welch’s ANOVA was used to compare the 
average results of the observed attitudes in 
specific independent categories of respond-
ents. Statistically significant differences in at-
titudes about the preservation of geological 
values were identified among investigated 
groups, with a small effect size registered. 
Post hoc procedure, using the Games-Howell 
test, revealed differences in the opinions of 
visitors and the local population, with the 
former valuing the priorities of the NP sig-
nificantly higher than the latter (Table 2).

We also examined the influence of socio-
demographic factors on the respondents’ 
opinions. The total sample was subject to 
t-tests and one-way analysis of variance 
(ANOVA) in order to examine the relation-
ship between socio-demographic variables 
(gender, age, education) and the opinion on 
development priorities of NP in the future. 

In the case of gender and age, no statisti-
cally significant differences in attitudes were 
found among members of different groups. 
However, when it comes to the level of edu-
cation, the series of t-tests confirmed that 
those with a higher level of education consid-
er the protection of geological values more 
important compared to the respondents with 

Fig. 5. Viewpoints and cliffs as a value of landscape 
in Tara National Park
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a lower level of education. However, the ob-
tained effect size is small.

Analysing the Plans and Curricula for the 
primary and secondary schools, we found 
that in the primary school, which lasts eight 
years in Serbia (ages 7–15), through the sub-
ject of geography, the pupils learn about karst 
and the relief of the Earth within two topics: 
in “Relief formation by water” (dissolving 
rocks) and “Man and relief” (positive and 
negative influences) during the fifth year. 
Later in the seventh and eighth years, they 
learn about karst areas on the examples of re-
gional and national geography. In secondary 
schools, there are the same topics and pupils 
expand their knowledge on karst landforms. 
In the first year of the gymnasium there is a 
topic on the geomorphological and hydro-
logical characteristics of karst, while in the 
third year, national karst areas are presented. 
In vocational secondary schools, pupils learn 
national geography only in the first year.

The content of the Geography textbooks is 
determined by the Curricula. In Geography 
textbooks, considering a relatively large num-
ber of publishers and authors, the karst topic 
is treated at very different detail levels. Thus, 
as for the many other subjects, the role of the 
teacher is crucial (Kovačević-Majkić, J. et al. 
2014; Ćalić, J. et al. 2015). The formal handicap 
of geography teaching is that there is only one 
class per week in the 5th year of primary school. 

We conclude that even if the topic of 
karst is represented in curricula, the visi-
tors’ knowledge on karst is unsatisfactory. 

Since the visitors are mostly from Serbia, 
they studied according to the mentioned 
Plans and Curricula. On the other hand, the 
knowledge of the local population is func-
tional because it is based on both education 
and experience. The solution may be to im-
prove teaching in terms of enhanced prac-
tical learning for those who do not live on 
karst terrains and also more classes to learn 
about karst because the process of learning 
implies iterations. An example of the non-
formal education on karst is the brochure 
published within the initiative International 
Year of Caves and Karst – Serbia (Ćalić, J. 
2021). In the centre of Tara NP at Mitrovac, 
there is one of the most visited resorts for 
school children that is suitable for education 
in the nature. In addition, the NP also organ-
ises the Junior Ranger Camp, where children 
can get to know the life in the NP, which is 
the best way to learn.

Knowledge on protected areas

The local people were asked about the level 
of nature protection of the area they live in. 
We expected a large number of answers to be 
correct, which was justified because almost 
92 percent of respondents answered that 
they knew that it is a NP. Eight percent of re-
spondents gave an incorrect answer, includ-
ing three people with higher education. Since 
the Tara NP was proclaimed in 1981, it was 
not expected that they do not know that fact.

Table 2. Differences in the attitudes on the importance of the preservation of the geological values*

Variables Average 
value Values Significance 

(p)
Effect size

(est. ω2)

Group of 
respondents

Visitors
Local population
NP employees
NP key persons
Local key persons
External experts

4.68
4.34
4.62
4.80
4.44
4.60

F-value
3.68 0.018 0.03

Level of education Primary/secondary
Higher education

4.35
4.62

t-value
-3.18 0.002 0.02

*Importance values on a 5-point Likert-type rating scale. p = probability of occurrence (p < 0.05)
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The local people were asked to comment on 
the advantages and drawbacks related to the 
NP. The numbers of those who see advantag-
es and those who do not see advantages are 
almost equal (47% versus 53%, respectively). 
Of those who see advantages, only 6 percent 
answered this way because they consider the 
protection of nature as an advantage. Such a 
small percentage indicates that there is a low 
level of awareness about the importance of 
nature protection. The majority of the local 
population considers tourism development 
as the main advantage related to the NP, but 
this topic is discussed in a different paper. 
When it comes to drawbacks, almost 2/3 of 
respondents do not see them, and 1/3 mostly 
state different types of restrictions as draw-
backs. One answer in a negative context was 
“everything is protected”. In addition, one-third 
of the local population feels that there has 
been an economic change due to the declara-
tion of the NP, but they mentioned it both 
positively and negatively. Only one answer 
emphasised the fact that the area of forests 
has enlarged since the foundation of the NP.

All respondents except visitors were asked 
whether it is important for them that “the NP 
is part of our national heritage and we can be 
proud of it”. Of the local population 58 percent 
answered “yes”, 32 percent answered “par-
tially” and 10 percent answered “no”. This 
can be partly explained by the fact that there 

is an opinion among some locals that the es-
tablishment and existence of NP Tara do not 
have any essential influence on the life of the 
local population. This is in accordance with 
the previously mentioned fact that 53 percent 
of locals do not see any advantages of the NP. 
The process of depopulation and the decrease 
of agricultural activities and grazing would 
happen even if the NP were not there. Details 
on stakeholders’ attitudes toward Tara NP 
were elaborated by Brankov, J. et al. (2022). 
Of NP employees, 89 percent responded 
positively, 11 percent answered “partially”, 
and none responded negatively. Among the 
interviewees each person spoke positively, 
which can be explained by their higher edu-
cation and subsequently higher awareness on 
the importance of nature protection (Figure 
6). Head of the Sector of Planning, Design, 
Protection, and Arrangement in Tara NP, 
reminded that one of the most successful 
telecommunication companies in Serbia is 
successfully conducting an advertising cam-
paign using the name of the Serbian spruce 
(Picea Omorika) for one of its service packages. 
This example demonstrates that Omorika is 
related to positive attitudes, thus, it is used 
for marketing (within the “business sphere”). 
Another positive example was mentioned by 
the Assistant Director for the General and 
Legal Affairs in Tara NP, who points out that 
on the billboards at the border crossings to 

Fig. 6. The respondents’ answers to the question “Do you think of NP as a part of our national heritage that 
we can be proud of?”
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Serbia is a photograph of the Banjska Stena, 
the most popular viewpoint of Tara NP. This 
example presents a case, when a viewpoint 
image is used to market “itself”, also to sug-
gest a positive country image.

Visitors were asked if it is important to 
them that Tara is a NP. We used three-point 
response format (1 = ‘not at all’, 2 = ‘slightly’, 
3 = ‘yes, very important’). Among the re-
spondents, 43 percent answered that is im-
portant for them that Tara is a NP, 39 percent 
were neutral, and 18 percent responded that 
for them, the protected status of the area is 
not important at all. Nonetheless, a relatively 
small number of positive answers does not 
necessarily mean that the protection of the 
landscape is not important for the respond-
ent, but it may also mean that it is not crucial 
when it comes to motivations for travel. On 
the other hand, the interviewees, although 
mostly consider tourism as a desirable branch 
of the economy that needs to be developed, 
also mentioned that a large number of visi-
tors leads to increased waste and greater pol-
lution, higher water consumption, and so on.

Considering nature protection, there is a 
further conflict when it comes to building fa-
cilities. Many respondents are aware of the 
problem of illegal construction. The neces-

sity of cooperation in the field of nature pro-
tection is confirmed by the example of Tara 
NP. For example, waste disposal is an issue 
that several institutions are dealing with (the 
municipality, the NP, and the Drina-Lim hy-
dropower plant). Interviewees from the hy-
dropower plant stated that their institution 
takes out the garbage two times a week in the 
tourist season and once a week out of season 
from certain settlements (Mitrovac, Zaovine, 
and Perućac). That is 50–60 m3 of garbage 
per tour. They also give money for floating 
waste removal (plastic bottles, other plastic 
waste, stumps, and branches) from the Drina 
reservoirs. They constructed a chain system, 
which removes 8–10 x 103 m3 of waste per 
year. The waste is transported to a landfill, 
whereas the stumps and branches are used 
for pellet production. The hydropower plant 
also performs anti-erosion works (there are 
gabion dams that retain erosion material). 

As for schools, PAs are included in the 
curricula within several subjects in primary 
and secondary schools. An overview of the 
subject and related topics, which is taught in 
the upper years of primary school and in sec-
ondary school, is presented in Table 3. Besides 
the content presented in Table 3, in the lower 
years of primary school within the subjects 

Table 3. Content related to PAs in Plans and Curricula of primary and secondary schools*

Subjects Topics

Primary 
school

Geography

Biogeography (vulnerability and protection of the species)
Natural and cultural heritage
Economy (the concept of sustainable development)
National geography (examples from Serbia)

Biology
Life in the ecosystem (the protection of species and environ-
ment, endangered species, sustainable development, rare and 
endangered species in Serbia)

Nature keepers “Let’s help them to survive” (endangered species)
“I save the nature” (natural resources, protected natural values)

Let’s save our planet Biodiversity and geodiversity (nature protection and PAs)

Secondary 
school

Biology Ecological and environmental aspect appears in many topics

Geography
Biosphere (biodiversity protection)
Geoheritage (geoheritage protection, spatial aspect – PAs in 
Serbia)

Education for sustainable 
development Laws and standards on sustainable development 

*After Regulations on the Plans and Curricula in the reference list.
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World around us and Nature and society, chil-
dren are also able to develop knowledge and 
awareness on environmental protection and 
human-nature relations.

It can be seen that there are horizontal con-
nections between the subjects. Vertical con-
nections are temporal and imply the connec-
tion within one subject and through all years.

The contents of the textbooks related to 
PAs follow the Curricula, but differences 
depend on the publisher and the authors. It 
is concluded that relative to the topic of karst, 
the topic of PAs is more represented.

We can conclude that although the issue 
of PAs is present in Curricula and school 
textbooks, the survey results show that the 
local population has only a partially affirma-
tive attitude towards the Tara NP. Of all the 
respondent groups, local residents have 
the most negative and the least number of 
positive answers to the question related to 
“Tara NP as part of our national heritage”. 
However, it is difficult to conclude how 
much the local people care about nature 
protection. That is a sensitive issue, and 
certainly, the problems and conflicts that 
exist between the local population and the 
NP should be approached carefully because 

they are also widespread in other types of 
PAs in Serbia (Jojić Glavonjić, T. et al. 2021). 
Improving attitudes towards nature protec-
tion is a process that involves the cooperation 
of all stakeholders in the area.

The importance of knowledge and education

It is an issue we examined through questions 
on the source of knowledge and information 
about the NP, and through the opinion of re-
spondents on the importance of educational 
trails, viewpoints, as well as research activi-
ties and education in general.

The tourist group was asked where they got 
information about Tara NP. Out of them, 47 
percent answered “in school”, i.e. through for-
mal education, and 20 percent “from books”. The 
rest stated that TV/radio, internet, and personal 
contacts were their main source of information 
(Figure 7, a). In order to assess the importance 
of formal education for PAs, we asked the local 
population whether their children got to know 
the NP through school programs. 52 percent 
gave a positive answer, 36 percent a negative 
answer, and 12 percent left this question with-
out an answer (Figure 7, b). This example also 

Fig. 7. Sources of information about Tara NP for visitors (a), and answers by the local population to the ques-
tion “If there are children in the family: Do they »meet« the NP by school programs?” (b)
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shows that to the topic of nature protection is 
less significant for the local population.

Considering the opinion about the im-
portance of educational trails, 58 percent of 
visitors rated them as “very important” and 
40 percent as “slightly important”. In another 
question related to satisfaction with tour-
ist information, about 70 percent stated 
they were “satisfied” or “perfectly satisfied”. 
Furthermore, the majority of visitors would 
support the development of new education-
al trails (88%) and viewpoints (82%). These 
opinions match with the aims of the NP au-
thorities, who, with the “Tara” Mountain 
Club arranged and marked 290 km of walk-
ing trails in the recent years (President of 
the “Tara“ Mountain Club and Head of 
the NP Sector of Presentation and Tourism 
Information in Tara NP). Keeping in mind 
the above-mentioned difficulties of life on 
karst and depopulation, the maintenance of 
these trails is a more serious challenge than 
their creation. This is confirmed by the exam-
ple of the path leading towards the Lađevac 
spring from the Rača Monastery that is en-
dangered by a landslide, as reported by the 
Prior of the Rača Monastery and the Head of 
the NP Sector of Presentation and Tourism 
Information in Tara NP.

A high percent of affirmative attitudes to-
wards education trails and visitor information 
indicate that there is a good basis for improv-
ing knowledge on karst and nature protection. 
As most of the respondents are adults who 
are no longer involved in school education, 
the solution for increasing knowledge is in 
non-formal and informal education. In fact, 
the educational activities offered by Tara NP 
are comprehensive. Education trails and ex-
hibitions in visitor centres are the dominant 
informative and interpretation tools (tech-
niques) in a sense set by Puczkó, L. and Rátz, 
T. (2000). As Tara NP was previously oriented 
to biodiversity protection, the content of edu-
cational trails and exhibitions mainly present 
biology-related information, but there are also 
parts with geo contents. Writing about geo-
tourism as a new aspect of tourism on Tara 
Mountain, Banjac, N. and Rundić, Lj. (2006) 
pointed out that geotouristic paths are one of 
the directions in which geotourism can be de-
veloped. They also proposed a first potential 
geotouristic path. In Telbisz, T. et al. (2021), 
new thematic educational paths for Tara NP 
are also suggested (Photo 1). 

The PE NP specifies the set of goals and 
leads the protection and development pro-
gram of the NP through various activities 

Photo 1. Examples of the visitors’ information: info-board along an education path (left), visitor`s centre in 
Bajina Bašta (right). (Photos taken by the authors.)
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defined by the Law on NP (Law on National 
Parks, 2015, 2018), such as the implemen-
tation of protection zones, management of 
forests, hunting and fishing, the controlling 
of the construction works (by permits), moni-
toring of flora and fauna, the promotion of 
the NP and its resources. One set of activities 
refers to the interaction with the local popu-
lation, education and conducting scientific 
research and participation in international 
projects. In this regard, all of the respond-
ents were asked to rate the importance of 
scientific research and education (Figure 8). 
We used a five-point Likert-type rating scale 
from 1 = ‘not important at all’, to 5 = ‘most 
important’. In each group of respondents, 
education was rated as “most important (5)” 
with the highest frequency, but considering 
the scientific research, the exception was the 
group of the local population where the an-
swer “important (4)” predominated (last row 
in Figure 8 – local people L-Sci). 

Like in the case of geological values, 
Welch’s ANOVA was used to compare the 
average results of the observed attitudes on 
the importance of scientific research (Table 4) 
and education (Table 5) among specific inde-
pendent categories of respondents. In both 
cases, statistically significant differences be-

tween the examined groups were confirmed, 
with a small effect size for the education vari-
able and medium effect size for the scientific 
research variable. The post hoc procedure 
confirmed that the opinions of visitors and 
the local population differ significantly on 
the importance of scientific research and 
that the visitors attribute higher priority to 
scientific research than local residents (see 
Table 4). When it comes to the importance of 
education, it was found that local key per-
sons value this priority much higher than the 
members of the local population (see Table 5).

Regarding the influence of socio-demo-
graphic factors on the opinions of the re-
spondents, neither gender nor age proved 
to be a predictor of the opinions in any of 
these two analysed priorities. In contrast, the 
level of education proved to be a significant 
predictor of attitudes on the importance of 
scientific research, with the series of t-tests 
confirming that those with a higher level of 
education gave higher marks to this priority 
compared to the respondents with a lower 
level of education. The calculated effect size 
is small (see Table 4). No statistical signifi-
cance was found between the level of educa-
tion of the respondents and the opinion on 
the importance of education as a priority.

Fig. 8. Evaluation of the importance of scientific research (Sci) and education (Edu) as a NP task by local people 
(L), visitors (V), NP employees (NP e), local key persons (L kp), NP key persons (NP kp), and external experts 

(E). 1 = not important at all, 5 = most important.
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Figure 9 shows a comparison of the an-
swers of all respondents related to all pri-
orities. It is obvious that scientific research 
and education are also rated as high priori-
ties (with dominant grades 5 and 4), but in 

comparison to other values of the NP (such 
as the preservation of the biological, cultural 
and landscape values), scientific research and 
education are lower-rated.

Table 5. Differences in attitudes on the importance of education*

Variables Average 
value F-value Significance 

(p)
Effect size 

(est. ω2)

Group of respondents

Visitors
Local population
NP employees
NP key persons
Local key persons
External experts

4.26
4.13
4.54
4.60
4.78
4.20

3.44 0.022 0.03

*Importance values on a 5-point Likert-type rating scale. p = probability of occurrence (p < 0.05)

Table 4. Differences in the attitudes on the importance of the scientific research*

Variables Average 
value Values Significance 

(p)
Effect size 

(est. ω2)

Group of respondents

Visitors
Local population
NP employees
NP key persons
Local key persons
External experts

4.22
3.62
4.27
4.40
4.33
4.40

F-value
6.28 0.001 0.06

Level of education Primary/secondary
Higher education

3.78
4.07

t-value
-2.68 0.008 0.02

*Importance values on a 5-point Likert-type rating scale. p = probability of occurrence (p < 0.05)

Fig. 9. Evaluation of Tara NP priorities as rated by all respondents. TOUR = tourism, EDU = education, SCI = scientific 
research, LAND = landscape preservation, CUL = cultural heritage preservation, GEO = geoheritage preservation, 

BIO = biological preservation. 1 = not important at all, 5 = most important.
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Conclusions

All the presented results and facts prove that 
although the knowledge on karst and PAs is 
unsatisfactory at present, and the awareness 
on the importance of the karst and PAs needs 
to be improved, the belief in the importance 
of knowledge is strong enough that the pro-
cess presented in Figure 1 has a potential to 
move on. It is claimed that education has a 
key role in this process.

The results on the issues related to knowledge 
on karst show that visitors have some knowl-
edge on recognising karst landforms, and they 
estimate their natural values, but it is more dif-
ficult for them to give exact definitions or to in-
terpret the karst processes. The local residents 
have a certain practical knowledge, as they live 
on karst terrain. As for schools, the karst topic 
is presented in the Plans and Curricula, as well 
as in the textbooks, but in order to improve 
the level of karst knowledge, it is necessary to 
learn iteratively and in the field.

Considering the results related to knowledge 
on PAs we can conclude that the local people 
have ambivalent opinions about the impor-
tance of the NP status and experience both the 
advantages and drawbacks of the NP. Only a 
small per cent of them see the protection of na-
ture as an advantage brought by the NP, which 
indicates that there is a low level of awareness 
about the significance of nature protection. 
One-third of the local people reported different 
types of restrictions as drawbacks. Considering 
the NP as a part of the national heritage, the 
results indicate that this attitude depends on 
the level of education of the respondents and 
that those who are highly educated have in-
creased awareness on the importance of na-
ture protection. All interviewees agreed that 
the protection of nature is important and that 
mutual cooperation of stakeholders is neces-
sary. The topic of PAs is more represented in 
the Curricula and school textbooks than the 
topic of karst. The fact that the local popula-
tion has only a partially affirmative attitude 
towards the Tara NP is not satisfactory. The 
problems and conflicts that exist between the 
local people and the NP should be approached 

carefully with gradually improving the atti-
tudes and finding the common goals.

The awareness on the importance of 
knowledge and education is reflected in the 
results related to the respondents’ opinion 
on the importance of educational trails and 
other visitor information. The results showed 
that about half of the local population re-
membered that they had learnt about PAs in 
school textbooks, and half of the visitors had 
got information about Tara NP during for-
mal education. It means that there is a good 
basis to improve knowledge about karst and 
PAs through formal, but also other forms of 
education such as non-formal and informal 
education. Although scientific research and 
education are rated as priorities, these got 
lower scores in comparison to other values 
of the NP (the preservation of the biological, 
cultural, landscapes, and geological values).

This research confirmed that the process of 
acquiring of knowledge on karst and PAs is 
alive despite all the existing barriers. Thanks 
to the potentials of natural resources (in this 
case, protected karst areas) and people who 
live there or go for visits, there are reasons to 
believe that the development of knowledge 
will contribute to the general development 
of the area. 

Acknowledgements: The paper is a result of the project 
funded by the Research, Development and Innovation 
Office Hungary (NKFIH) K124497 and supported by 
the Ministry of Education, Science, and Technological 
Development, the Republic of Serbia. We thank 
all respondents who participated in the survey, as 
well as the Tara NP authorities (management) and 
Nikola Tomić for logistical support. Also we thank 
the reviewers for helping us to improve the paper.

REFERENCES

Banjac, N. and Rundić, Lj. 2006. Geotourism – new 
aspect of tourism at Tara Mt. In Proceedings of the 
Conference “Touristic Valorisation of Tara Mountain”. 
Eds.: Jović, V. and Misailović, I., Belgrade, 
Geographical Institute “Jovan Cvijić” SASA, 379–390.

Bennett, N.J., Roth, R., Klain, S., Chan, K., Christie, P. 
et al. 2017. Conservation social science: Understanding 
and integrating human dimensions to improve con-
servation. Biological Conservation 205. 93–108.



Kovačević-Majkić, J. et al. Hungarian Geographical Bulletin 71 (2022) (2) 163–179.178

Brankov, J., Micić, J., Ćalić, J., Kovačević-Majkić, J., 
Milanović, R. and Telbisz, T. 2022. Stakeholders’ 
attitudes toward protected areas: The case of Tara 
National Park (Serbia). Land 11. (4): 468. Available 
at https://doi.org/10.3390/land11040468

Ćalić, J., Kovačević-Majkić, J., Panić, M., Milošević, 
M.V. and Miljanović, D. 2015. Non-systematic inclu-
sion of DRR concepts and practices in the compulsory 
education network, prior to formal inclusion into school 
curricula – Case study of Serbia. Input Paper Prepared 
for the Global Assessment Report on Disaster Risk 
Reduction 2015. UNISDR. Belgrade, Geographical 
Institute “Jovan Cvijić” of the Serbian Academy of 
Sciences and Arts.

Ćalić, J. (ed.) 2021. International Year of Caves and Karst. 
Belgrade, Serbian Society of Geomorphologists. 
(in Serbian)

Ciglič, R., Hrvatin, M., Komac, B. and Perko, D. 2012. 
Karst as a criterion for defining areas less suitable 
for agriculture. Acta Geographica Slovenica 52. (1): 
61–82. Doi: 10.3986/AGS52103

Cocean, P. 2001. Environment threats in Romanian 
karst. In Proceedings of the 13th International Congress 
of Speleology. Brasilia, UIS, 613–617.

Cohen, J.W. 1988. Statistical Power Analysis for the 
Behavioural Sciences. Hillsdale, New York, Lawrence 
Erlbaum Associates.

Cvijić, J. 1925. Karst i čovek (Karst and man). Glasnik 
Geografskog društva / Bulletin of the Geographical 
Society 11. 1 –11.

Day, M. 2010. Human interaction with Caribbean 
karst landscapes: Past, present and future. Acta 
Carsologica 39. (1): 137–146. Available at https://doi.
org/10.3986/ac.v39i1.119

De Waele, J. 2009. Evaluating disturbance on 
Mediterranean karst areas: The example of Sardinia 
(Italy). Environmental Geology 58. 239–255. Doi: 
10.1007/s00254-008-1600-x

Eagles, P.F.J. and McCool, S.F. (eds.) 2002. Tourism 
in National Parks and Protected Areas: Planning and 
Management. Wallingford UK, CAB International.

Gössling, S. 2002. Human–environmental rela-
tions with tourism. Annals of Tourism Research 29. 
539–556.

Habič, P. 1993. Kras and karst in Slovenia. Naše Jame 
/ Our Caves 35. (1): 5–13.

Han, Z. and Song, W. 2019. Spatiotemporal varia-
tions in cropland abandonment in the Guizhoue–
Guangxi karst mountain area, China. Journal of 
Cleaner Production 238. 177888.

Han, Z. and Song, W. 2020. Abandoned cropland: 
Patterns and determinants within the Guangxi 
karst mountainous area, China. Applied Geography 
122. 102245.

Marion, J.L. and Reid, S.E. 2007. Minimising visitor 
impacts top protected areas: The efficacy of low im-
pact education programmes. Journal of Sustainable 
Tourism 15. (1): 5–27. Doi: 10.2167/jost593.0

Jojić Glavonjić, T., Kokotović Kanazir, V. and 
Ljakoska, M. 2021. Local population analysis in the 
function of the protected area sustainable develop-
ment. Journal of the Geographical Institute “Jovan 
Cvijić“ SASA 71. (3): 265–281.

Komac, B., Ciglič, R., Erhartič, B., Gašperič, P., 
Kozina, J. et al. 2010. Risk Education and Natural 
Hazards. CapHaz-Net WP6 Report. Ljubljana, 
Anton-Melik Geographical Institute of the Scientific 
Research Centre of the Slovenian Academy of 
Sciences and Arts. 

Kovačević-Majkić, J., Milošević, M.V., Panić, M., 
Miljanović, D. and Ćalić, J. 2014. Risk education 
in Serbia; Ljubljana, Slovenia. Acta Geographica 
Slovenica 54. (1): 163–178. Doi: 10.3986/AGS54305

Law on National Parks, 2015, 2018. “Official Gazette” 
of the RS No. 84/2015, 95/2018.

Lukić-Tanović, M., Golijanin, J. and Šušnjar, S. 
2019. Impact of population on the karst of East 
Sarajevo (Bosnia and Herzegovina). Journal of the 
Geographical Institute “Jovan Cvijić“ SASA 69. (2): 
95–107.

Mihailović, D., Milošević, S., Blackwell, B.A.B., 
Mercier, N., Mentzer, S.M. et al. 2022. Neanderthal 
settlement of the Central Balkans during MIS 5: 
Evidence from Pešturina Cave, Serbia. Quaternary 
International 610. 1–19. Available at https://doi.
org/10.1016/j.quaint.2021.09.003

Pallant, J. 2010. SPSS Survival Manual: A Step by Step 
Guide to Data Analysis Using SPSS. Berkshire UK, 
McGraw-Hill Education.

Population Census 2011. Belgrade, Statistical Office 
of the Republic of Serbia. 

Puczkó, L. and Rátz, T. 2000. Az attrakciótól az élményig 
– A látogatómenedzsment módszerei (From attraction 
to experience – Methods of visitor management). 
Geomédia Szakkönyvek, Budapest, Akadémiai 
Kiadó.

Regulation on the Plan and the Curricula for the 5th 
and the 6th grade of primary education: Official 
Gazette – Educational Gazette 15/2018-77, 18/2018-1, 
3/2019-83, 3/2020-3, 6/2020-94, 17/2021-1.

Regulation on the Curriculum for the 7th grade of 
primary education: Official Gazette – Educational 
Gazette 5/2019-61, 1/2020-60, 6/2020-99, 8/2020-597, 
5/2021-4, 17/2021-42.

Regulation on the Curriculum for the 8th grade of 
primary education: Official Gazette – Educational 
Gazette 11/2019-61, 2/2020-6, 6/2020-118, 5/2021-8, 
17/2021-58.

Regulation on the Plan and the Curriculum for the gym-
nasium: Official Gazette – Educational Gazette 4/2020-
1, 12/2020-1, 15/2020-1, 1/2021-1, 3/2021-1, 7/2021-1.

Sandbrook, C., Adams, W.M., Büscher, B. and Vira, B. 
2013. Social research and biodiversity conservation. 
Conservation Biology 27. 1487–1490.

Telbisz, T., Bottlik, Zs., Mari, L. and Petrvalská, A. 
2015. Exploring relationships between karst terrains 

https://doi.org/10.3390/land11040468
http://www.preventionweb.net/english/hyogo/gar/2015/en/bgdocs/inputs/Calic et al., 2013. Non-systematic inclusion of DRR concepts and practices in the compulsory education network.pdf
http://www.preventionweb.net/english/hyogo/gar/2015/en/bgdocs/inputs/Calic et al., 2013. Non-systematic inclusion of DRR concepts and practices in the compulsory education network.pdf
http://www.preventionweb.net/english/hyogo/gar/2015/en/bgdocs/inputs/Calic et al., 2013. Non-systematic inclusion of DRR concepts and practices in the compulsory education network.pdf
https://doi.org/10.3986/ac.v39i1.119
https://doi.org/10.3986/ac.v39i1.119
https://doi.org/10.2167/jost593.0
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.455.6872&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.455.6872&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.455.6872&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.455.6872&rep=rep1&type=pdf
https://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.455.6872&rep=rep1&type=pdf
https://doi.org/10.1016/j.quaint.2021.09.003
https://doi.org/10.1016/j.quaint.2021.09.003


179Kovačević-Majkić, J. et al. Hungarian Geographical Bulletin 71 (2022) (2) 163–179.

and social features by the example of Gömör-Torna 
Karst (Hungary-Slovakia). Acta Carsologica 44. (1): 
121–137.

Telbisz, T., Stergiou, C.L., Mindszenty, A. and 
Chatzipetros, A. 2019. Karst features and related 
social processes in the region of the Vikos Gorge and 
Tymphi Mountain (Northern Pindos National Park, 
Greece). Acta Carsologica 48. (1): 29–42. Available at 
https://doi.org/10.3986/ac.v48i1.6806

Telbisz, T., Brankov, J. and Ćalić, J. 2020. Topographic 
and lithologic controls behind mountain depopula-
tion in Zlatibor District (Western Serbia). Journal 
of Mountain Science 17. (2): 271–288. Available at 
https://doi.org/10.1007/ s11629-019-5861-5

Telbisz, T., Ćalić, J., Kovačević‑Majkić, J., Milanović, 
R., Brankov, J. and Micić, J. 2021. Karst geoheritage 
of Tara National Park (Serbia) and its geotouristic 
potential. Geoheritage 13. 88. Available at https://doi.
org/10.1007/s12371-021-00612-5

Tuyet, D. 2001. Characteristics of karst ecosystems of 
Vietnam and their vulnerability to human impact. 
Acta Geologica Sinica – English Edition 75. (3): 325–329.

Vaishar, A., Zapletalová, J., Dvořák, P., Stefanova, 
D. and Tcherkezova, E. 2018. Recent population 
development in sensitive karst areas: Case studies 
Moravian Karst (Czech Republic) and Devetaki 
Plateau (Republic of Bulgaria). Problems of Geography 
3–4. 88–111.

Wang, L.C., Lee, D.W., Zuo, P., Zhou, Y.K. and Xu, 
Y.P. 2004. Karst environment and eco-poverty in 
South-western China: A case study of Guizhou 
Province. Chinese Geographical Science 14. (1): 21–27.

Wisner, B. 2006. Let Our Children Teach Us!: A Review 
of the Role of Education and Knowledge in Disaster 
Risk Reduction. Bonn, UN Office for Disaster Risk 
Reduction.

https://doi.org/10.3986/ac.v48i1.6806
https://doi.org/10.1007/s12371-021-00612-5
https://doi.org/10.1007/s12371-021-00612-5
https://geoproblems.eu/en/new-volume-2/#6
https://geoproblems.eu/en/new-volume-2/#6
https://geoproblems.eu/en/new-volume-2/#6
https://geoproblems.eu/en/new-volume-2/#6
https://geoproblems.eu/en/new-volume-2/#6
https://www.preventionweb.net/files/609_10030.pdf
https://www.preventionweb.net/files/609_10030.pdf
https://www.preventionweb.net/files/609_10030.pdf


Kovačević-Majkić, J. et al. Hungarian Geographical Bulletin 71 (2022) (2) 163–179.180


