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Introduction

Man’s relationship to nature, its formation, structure, and the variables 
that affect it, are the fundamental research topics in science and environmen-
tal education. Love for nature and connection with it is perceived as one of the 
elementary predictors of interest in the issue of environmental protection and 
pro-environmental behavior (Krepelkova et al., 2020). In order for children to 
develop a positive attitude towards nature, it is necessary for their educators 
to have a similar personal quality. Finding out the relationship of prospective 
teachers to nature and the factors that influence it, is therefore, a completely 
legitimate and important goal of pedagogical research. 

Quantitative approaches to measuring the relationship of man to nature 
most often use one of the proven scales measuring its specific dimension. As 
an example, the Connectedness to Nature Scale can be named. It is a fourteen-
item scale introduced in 2004 by Stephan Mayer and Cynthie McPherson 
Frantz. It is designed to measure an individual’s emotional connection with 
the natural world and is based on the idea that “the more people feel con-
nected to nature, the less they damage it because they would perceive it as 
self-harm” (Mayer & Frantz, 2004). A very interesting tool is the Nature Relat-
edness Scale – NRS (Nisbet et al., 2009; Nisbet et al., 2011), based on the bio-
philia hypothesis (Kalayci, 2020; Wilson, 1984). For each item, the respondent 
expresses the degree of agreement on a standard 5-point Likert scale. The NRS 
is focused on a construct called nature relatedness by its author. “The concept 
of this construct involves appreciating and understanding our connection 
to other living beings on Earth. But it is not only a love of nature or the joy 
of superficial manifestation of nature such as sunsets or snowflakes. It is also 
understanding of the meaning of all its aspects, including those aesthetically 
unpleasant to people” (Nisbet et al., 2009). The same authors have proven in 
three follow-up studies that the nature relatedness construct is a predictor 
of an individual’s personal well-being and mental health (Nisbet et al., 2011). 
They also achieved similar results in experiments examining the impact of 
staying in nature or watching nature documentaries on personal happiness 
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and environmentally responsible behavior (Nisbet et al., 2011; Zelenski et al., 2015). The ability to predict personal 
happiness indicators distinguishes the NRS from scales that are primarily focused on attitudes to environmental 
issues and problems (Zelenski & Nisbet, 2014). Martyn and Brymer (2014) also proved a negaive correlation between 
anxiety and nature relatedness. Unlike the previous two tools which always consist of a number of statements 
which respondents comment on using the Likert scale, the Inclusion of Nature in Self (Schultz, 2002) is a one-item 
tool, the only item of which is a graphical representation of an individual’s connection with nature. Respondents 
choose from a seven-point scale the image that best fits their connection with nature. Each degree of the scale is 
expressed by two different overlapping circles, one of which represents the respondent and the other nature. The 
advantage of such a research tool is its comprehensibility, simplicity, and speed of completion, which predestines 
it for use in various types of research. Of course, a one-item tool also has disadvantages related to, among other 
things, the problematic determination of psychometric features. 

Bauer et al. (2018) distinguishes two human–nature relationship types: traditional nature users and progres-
sive nature friends, which differ in their feelings towards nature (e.g., Orazem & Tomazic, 2018). Whitburn et al. 
(2019) stated pro-environmental behaviors (PEB) were connected with a relationship to nature. They realized a 
quasi-experiment with respondents who had or had not actively participated in a cultivation of trees and differ in 
their greenness level. They tested whether exposure to nature and/or past PEB was associated with respondents’ 
PEB and if some psychological constructs would influence these relationships. Connection to nature was more as-
sociated with engagement in PEB than the use of nature for psychological restoration and environmental attitudes. 
Nyberg et al. (2019) implied that teachers and future teachers had an ecocentric attitude, which possibly indicates a 
positive attitude towards the environment. Mackay and Schmitt (2019) found a strong association between nature 
connection and PEB, suggesting that nature connection is a promising avenue for promoting PEB.

An important factor that is closely connected to nature relatedness and environmental attitudes in general are 
attitudes and relationship with animals. The positive effect of pet ownership on environmental attitudes (conserva-
tion of nature) was indicated in the studies of Shuttlewood et al. (2016); White et al. (2018). The effect of popular 
and unpopular animals was examined in some studies (Fancovicova & Prokop, 2017; Kubiatko, 2012; Martens 
et al., 2019; Orazem & Tomazic, 2018; Prokop & Fancovicova, 2013; Prokop & Kubiatko, 2008, 2014; Prokop et al., 
2016; Schlegel et al., 2015; Tomazic et al., 2020; Zhbanova et al., 2020) with the result that if respondents’ attitudes 
towards animals are positive, regardless of their popularity, their pro-environmental attitudes also increase along 
with a significant current effect of knowledge. 

Above are mentioned research studies, which were focused on the similar problematic as is examined in this 
paper. The number of studies is low, and authors tried to mention all, which were found in databases like Web of 
Science or Scopus. 

Research Problem  

The literature review revealed that the research tool which assessed participants’ perception of nature covered 
different age groups, from primary school students till adult population. However, the findings are discutable. The 
university students should have clear perception of nature, so this is the reason, why this sample was selected. 
The second reason is, that the comparison of popular and unpopular species of animal and their influence on 
perception of nature is rare, so the findings from this study could raise the knowledge about this topic. Also, it 
could lead to the understanding of interaction between man and nature, and what is crucial for the creation of 
positive perception of nature.

Research Focus

Nevertheless, relatively little is known about how an individual’s relationship to nature affects one’s perception 
of specific popular and unpopular animals. The aim of this research was, therefore, to determine the relationship 
to nature among prospective teachers and to determine in this context an influence of variables such as gender, 
age, pet ownership, cultivation of plants, and perception of popular (bee) and unpopular (wolf ) animals.

In summary, this research was designed to answer the following questions:
1. 	 What are the relationship of future teachers to nature?
2. 	 How the variables such as gender, age, pet ownership, cultivation of plants, and perception of popular 

(bee) and unpopular (wolf ) animals influence relationship to nature?
	

https://doi.org/10.33225/jbse/21.20.252

ON WOLVES AND BEES: FACTORS INFLUENCING THE NATURE RELATEDNESS OF THE PRE-
SERVICE TEACHERS

(pp. 252-260)



254

Journal of Baltic Science Education, Vol. 20, No. 2, 2021

ISSN 1648–3898     /Print/

ISSN 2538–7138 /Online/

Research Methodology 

General Background

The research design was a quantitative survey, due to generalizing of the findings, and also to explain the 
examination of the findings. For the relationship toward nature of future teachers was used “Nature Relatedness 
Scale”. The research was conducted during spring semester of the academic year 2019/2020 from the 5 universities.

 
Participants

The total number of respondents was 549. These were all students, which were willing to fill survey, from the 
asked respondents of the study program. The sample was selected using non-probabilistic convenience sampling. 
Data analysis focused on interpreting future primary education teachers’ responses considering their perception of 
the studying phenomenon. The filling of survey was voluntary, it was not honored and after some time (approxi-
mately 2 weeks), when no more filled surveys were received, the reception of surveys was stopped. The distribution 
of the respondents according to selected demographic variables is presented in Table 1. The respondents were 
students from 5 universities in the Czech Republic. The average age of the respondents was 26.01 (SD = 8.06).

Table 1 
The Distribution of Respondents according to Basic Demographic Variables

Variable Groups N %

Gender
Men 61 11.11

Women 488 88.89

Pet ownership
Yes 417 75.96

No 132 24.04

Plant cultivation
Yes 391 71.22

No 158 28.78

The ethic committee of the Jan Evangelista Purkyne University, Faculty of Education gave the permission to 
make a research and expressed that the research tool is suitable for university students. The permission is under 
reference number 4/2020/08.

Instrument and Procedures

In addition to the above-mentioned demographic variables, the research tool also included 5 items related 
to the perceived vulnerability of respondents, and 37 items focused on the perception of wolves and bees as ex-
amples of unpopular and popular animals. The items were divided into knowledge items, items related to fear, and 
protection of animals. Each item was evaluated by the respondents on a 5-point Likert scale (strongly disagree - … 
- strongly agree). The research tool was validated by its original creators who allowed its use in this research. The 
original version has not been published yet (Fancovicova & Dobrotkova, 2021). Based on the original, the items 
were divided into three dimensions (knowledge, protection, and fear). As authors quoted, the content validity 
was ensured by four experts on biology and environmental education. The effort of teachers was focused on the 
understanding of items due to cause ambiguity. Their comments were incorporated in the survey. However, before 
our distribution of surveys, the experts on methodology (n = 2) were asked to provide feedback toward whole 
survey. Their comments were regarding small stylistic revisions.

To determine the relation of future teachers of primary education to nature, the Nature Relatedness Scale was 
used (Kroufek & Chytry, 2015; Nisbet et al., 2009). There are 21 items evaluated by the respondents on a 5-point 
Likert scale (strongly disagree -…- strongly agree).

After recoding the scaled items, these were recoded into numerical form and subsequently the reliability 
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of individual questionnaires and also their dimensions were determined. The NRS questionnaire achieved a high 
reliability (α = .85), scale concerning wolves α = .54, bees α = .57, and resistance scale α = .72. The reliability value 
for individual dimensions ranged α = .59 – .84.

Data Analysis
	
	 Correlations between several independent predictors and a dependent variable (NRS scale) were calculated 

with multiple regression analysis. Forward stepwise method was used to select the most parsimonious model. Data 
were first tested for normality with the Kolmogorov-Smirnov test. The NRS scale as a dependent variable did not 
show a normal distribution. Therefore, non-parametric statistical methods (Spearman’s correlation coefficient and 
Mann-Whitney test) were used in further testing.

Research Results 

Firstly, partial correlations were performed to examine relationships between variables. The most of these 
correlations are moderate and significant, and it is possible to show consistent patterns (table 2). Based on the 
coefficient values, it is possible to trace certain groups of relationships. The first is the relationship between knowl-
edge and overall attitude to both groups of animals. There was a moderately positive correlation between the two 
variables. Another group consists of variables fear of bees and fear of wolves and the relationship of these variables 
to conservation behavior (protection of bees, wolves, nature). It is also possible to observe a significant negative 
relationship between knowledge and fear. 

The relationship to nature is correlated moderately positively with conservation tendencies and, conversely, 
negatively with fear of both model organisms. Lower correlations were found in attitudes towards them.

Table 2 
Correlation Coefficient Values between Variables

Disgust Attitude 
bees

Attitude 
wolves

Knowledge 
bees Fear bees Protection 

bees
Knowledge 

wolves
Fear 

wolves
Protection 

wolves 

NRS sum -.09 .10 .22 .30 -.40 .50 .36 -.37 .38

Disgust .26 .15 .10 .24 .00 .10 .10 .05

Attitude bees .38 .72 .39 .29 .32 -.02 .33

Attitude wolves .45 -.11 .34 .78 .07 .59

Knowledge bees -.23 .40 .50 -.24 .46

Fear bees -.46 -.26 .37 -.24

Protection bees .39 -.26 .43

Knowledge wolves -.44 0.52

Fear wolves -.43

Significant relationships are highlighted in bold (p < .05)

Multiple regression (forward stepwise method) with the NRS scale as a dependent variable and with indepen-
dent predictors listed in Table 3 resulted in a significant model that explained 31 % of the variance of the results 
(R2 = .31, F(8, 54) = 29.69, p < .001; SEM: 9.91). All the variables have a significant effect except gender. Age had a 
positive effect on the nature relatedness. Older respondents have a more positive relationship to nature.
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Table 3 
Multiple Regression (Forward Stepwise Method) on Nature Relatedness

Β β ± SE B B ± SE t(543) p

Intercept 1547.59 459.31 3.37 < .001

Disgust -.09 .04 -.24 .11 -2.20 < .05

Attitude bees .17 .05 .30 .08 3.62 < .001

Attitude wolves .27 .05 .44 .07 6.01 < .001

Gender -.06 .04 -2.35 1.39 -1.69 .09

Age .15 .04 .22 .05 4.08 < .001

Pet ownership -.09 .04 -2.63 1.01 -2.61 < .01

Plant cultivation .23 .04 5.99 .97 6.17 < .001

The additional analysis (Mann-Whitney test) also showed a significant effect of plant cultivation and pet 
ownership (Z = 6.87; p < .001 and Z = 3.41; p < .001). If respondents cultivated plants (figure 1) or owned a pet, 
they had more positive attitudes to nature.

Figure 1 
The Difference in the Nature Relatedness according to Plant Cultivation
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Multiple regression (forward stepwise method) was used to test which dimension (knowledge, protection and 
fear of wolves and bees) uniquely influences nature relatedness. The multiple regression model was significant and 
explained 42 % of the total variance of results (R2 = .42, F(6, 542) = 65.44, p < .001; SEM: 9.03). Four of the six vari-
ables entering in the model were significant: knowledge about both animals had insignificant influence (Table 4).
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Table 4 
Multiple Regression (Forward Stepwise Method) on Nature Relatedness with Dimension of Attitudes to Wolves and Bees as 
Independent Variables

Β β ± SE B B ± SE t(543) p

Intercept 45.77 4.58 9.99 < .001

Bees knowledge .04 .05 .10 .11 .88 .38

Bees fear -.12 .04 -.33 .10 -3.12 < .001

Bees protection .37 .05 1.76 .23 7.80 < .001

Wolves knowledge .05 .04 .11 .10 1.15 .25

Wolves fear -.14 .04 -.39 .11 -3.48 < .001

Wolves protection .15 .05 .45 .15 2.95 < .001

Discussion

The presented study aimed to determine the influence of selected demographic variables such as gender, 
age, plant cultivation, and pet ownership on the nature relatedness of future teachers. In addition, the influence 
of perceived vulnerability (disgust) to attitudes towards nature was investigated. The last variable was the influ-
ence of popular and unpopular (controversial) animals on the above-mentioned variable. Studies where popular 
and unpopular animals are considered as variables are not very common (e.g., Kubiatko, 2012; Prokop & Kubiatko, 
2008, 2014). The influence of perceived vulnerability on environmental attitudes was investigated, for example, by 
Brody et al. (2008); Keshavarz and Karami (2016); Prokop and Kubiatko (2014); Shafiei and Maleksaeidi (2020). In 
this research, the perceived vulnerability proves to be a significant predictor but in a negative sense, it means that 
respondents who have a higher level of perceived self-vulnerability have a lower measured value of the relation-
ship to nature. This finding is in contradiction with other published results which show that the increased level of 
self-vulnerability leads to a better relationship to nature (Prokop & Kubiatko, 2014; Schaller, 2006). Although this 
relationship was weakly negative, it was significant, which means that among university students the effect of 
higher perceived vulnerability does not influence their attitudes to nature and its protection.  Perhaps there is an 
indirect influence of the urban way of life. It is also possible to think about the effect of teaching which takes place 
to a greater extent indoors while outdoor teaching can also take place in other subjects such as in science. This 
has already been suggested, for instance, by Oztekin et al. (2017) or Woolley and Fishbach (2015). Demographic 
variables were in line with expected assumptions. Gender was not proven to be a significant factor which is in 
agreement with other authors (e.g., Hayes, 2001; Hurst et al., 2013) who reported an insignificant influence of 
gender on the relationship to nature. This finding, on the other hand, is in contrast with a similar research survey 
published by Prokop and Kubiatko (2014) as well as other authors (see current state). Their studies showed that 
women have a more positive attitude towards nature than men because women invest more in their own health 
to protect their offspring. An insignificant difference in this research can be linked to the fact that women in most 
cases were still single and childless so they may not have a more positive attitude towards nature at the level to 
identify a significant difference.

Other variables, such as plant cultivation or pet ownership influence the relationship to nature significantly. 
The growers and pet owners have more positive nature relatedness than respondents that are not interested in 
plant cultivation or pet ownership. This positive effect was also found in previous research by such authors as 
Shuttlewood et al. (2016) or White et al. (2018). Some authors also found an insignificant effect of these variables 
on broader environmental attitudes (Prokop & Kubiatko, 2014; Prokop & Tunnicliffe, 2010). In our case, it is possible 
to talk about an expected trend because the involvement of people probably leads to a more positive perception 
of nature.  
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Age is identified as a significant predictor of the relationship to nature. The older respondents have more 
positive their perception of nature, which is in agreement with other research surveys, for example, by Casalo and 
Excario (2018). In our case, this phenomenon is also caused by the fact that not only full-time students but also 
distance students were included in the research sample. With age, changing values lead to a greater appreciation 
of nature as an indisputable and necessary quality of life among older people.  

Significant influence is shown in attitudes towards popular and unpopular animals. Both types prove to be 
important predictors. Both attitudes towards wolves and bees positively influence the relationship to nature. This 
relationship was denied in several older research surveys (Prokop et al., 2008; Prokop et al., 2009) but in others 
(e.g., Prokop & Kubiatko, 2014), it was published with a similar finding as in this study. The results of this study 
are related to the general assumption that people with a positive attitude towards animals have a more positive 
attitude towards nature compared to those who state their attitude towards animals is neutral or negative. In a 
more detailed analysis, where the individual dimensions of attitudes towards animals such as knowledge, fear, and 
protection were analyzed, a negative relationship was found with the dimension related to the fear of wolves as 
well as of bees. Some people have a tendency to perceive any animals, both potential predators as well as animals 
that provide benefits to humans, as possibly dangerous and harmful to humans in certain areas. Such people are 
afraid of the behavior of these animals in the wild which they consider threatening. This leads to the feeling that 
animals are more harmful than useful to them and behavior with negative effects on the natural environment.

Conclusions and Implications

The above-mentioned results reflect the current problems with perception of the natural environment and 
its protection. It is possible to find a large number of environmental and eco-beneficial activities that should help 
environmental issues. However, as can be seen not only from the presented data but also from other research 
surveys, the concept of nature conservation is not one of the key emotional processes of human activity. Not 
even the selected predictors, such as, for example, perceived vulnerability, were detected as a positive predictor. 
The question is whether the current education system can influence the relationship of the population to nature. 
University students, not only of non-natural sciences, have contradictory reactions to nature conservation. Pet own-
ership and plant cultivation appear to be effective strategies for increasing nature relatedness. It would therefore 
be appropriate to include them in the training of pre-service teachers who would implement these strategies in 
their future profession. 

Based on this, it is necessary to conduct further research with focus on a number of factors that may influ-
ence environmental attitudes and, based on their results, suggest possible solutions that will be directed to cur-
riculum creators to revise the educational system. Other suggestion of further research could be focused on the 
respondents because this is one of the first types of this kind of study. So, there is a possibility to realize research 
among pupils of primary and lower secondary schools. And also, there is a possibility to make research among 
kindergarten children, but by the different research technique, probably the best ones are interview connected 
with child’s painting. Other approach is to make longitudinal research due to change of relationship toward nature 
among respondents. Nature conservation as such is a key element in maintaining future biodiversity at a level that 
would be at least close to the current state.  

Acknowledgements

The authors would like to acknowledge the financial support of the Ministry of Education, Youth and Sports. 
The research was supported by the grant from the Fund of Educational Policy no. MSMT-33028/2020-1. This paper 
was partly supported by the Grant Agency of the J. E.Purkyne University in Usti nad Labem, grant SGS “Attitudes 
of Czech teachers to outdoor education” no. UJEP-SGS-2020-43-004-1.

                       
References 

Bauer, N., Vasile, M., & Mondini, M. (2018). Attitudes towards nature, wilderness, and protected areas: A way to sustainable 
stewardship in the South-Western Carpathians. Journal of Environmental Planning and Management, 61(5-6), 857-877. 
https://doi.org/10.1080/09640568.2017.1382337 

Brody, S. D., Zahran, S., Vedlitz, A., & Grover, H. (2008). Examining the relationship between physical vulnerability 
and public perceptions of global climate change in the United States. Environment and Behavior, 40(1), 72-95. 
https://doi.org/10.1177/0013916506298800 

https://doi.org/10.33225/jbse/21.20.252

ON WOLVES AND BEES: FACTORS INFLUENCING THE NATURE RELATEDNESS OF THE PRE-
SERVICE TEACHERS
(pp. 252-260)



259

Journal of Baltic Science Education, Vol. 20, No. 2, 2021

ISSN 1648–3898     /Print/

ISSN 2538–7138 /Online/

Casalo, L. V., & Escario, J. J. (2018). Heterogeneity in the association between environmental attitudes and pro-environmental behavior: 
A multilevel regression approach. Journal of Cleaner Production, 175, 155-163. https://doi.org/10.1016/j.jclepro.2017.11.237 

Fancovicova, J., & Dobrotkova, K. (2021). The understanding level of selected ecological relationships. Unpublished manuscript
Fancovicova, J., & Prokop, P. (2017). Effects of hands-on activities on conservation, disgust, and knowledge of woodlice. Eurasia 

Journal of Mathematics, Science and Technology Education, 14(3), 721-729. https://doi.org/10.12973/ejmste/80817 
Hayes, B. C. (2001). Gender, scientific knowledge, and attitudes toward the environment: A cross-national analysis. Political 

Research Quarterly, 54(3), 657-671. https://doi.org/10.2307/449275 
Hurst, M., Dittmar, H., Bond, R., & Kasser, T. (2013). The relationship between materialistic values and environmental attitudes and 

behaviors: A meta-analysis. Journal of Environmental Psychology, 36, 257-269. https://doi.org/10.1016/j.jenvp.2013.09.003 
Kalayci, S. (2020). Cognitive perceptions of pre-service science teacher for environmental pollution. Journal of Baltic Science 

Education, 19(3), 415-428. https://doi.org/10.33225/jbse/20.19.415 
Keshavarz, M., & Karami, E. (2016). Farmers’ pro-environmental behavior under drought: Application of protection motivation 

theory. Journal of Arid Environments, 127, 128-136. https://doi.org/10.1016/j.jaridenv.2015.11.010 
Kroufek, R., & Chytry, V. (2015). The nature relatedness of undergraduate students in the Czech Republic. In L. Gomez Chova, A. 

Lopez Martinez, & I. Candel Torres (Eds.), ICERI 2015 proceedings (7479-7483). Seville: IATED
Krepelkova, S., Krajhanzl, J., & Kroufek, R. (2020). The influence of interaction with nature in childhood on future pro-environmental 

behavior. Journal of Baltic Science Education, 19(4), 536-550. https://doi.org/10.33225/jbse/20.19.536 
Kubiatko, M. (2012). Lower secondary school pupils’ knowledge and attitudes toward butterflies and mosquitoes. International 

Journal of Biology Education, 3(1a), 1-11. https://doi.org/10.20876/IJOBED.23923 
Mackay, C. M., & Schmitt, M. T. (2019). Do people who feel connected to nature do more to protect it? A meta-analysis. Journal 

of Environmental Psychology, 65, 1013-1023. https://doi.org/10.1016/j.jenvp.2019.101323 
Martens, P., Hansart, C., & Su, B. (2019). Attitudes of young adults toward animals – the case of high school students in Belgium 

and the Netherlands. Animals, 9(3), 88-99. https://doi.org/10.3390/ani9030088 
Martyn, P., & Brymer, E. (2014). The relationship between nature relatedness and anxiety. Journal of Health Psychology, 21(7), 

1436-1445. https://doi.org/10.1177/1359105314555169 
Mayer, F. S., & Frantz, C. M. (2004). The connectedness to nature scale: A measure of individuals’ feeling in community with nature. 

Journal of Environmental Psychology, 24(4), 503-515. https://doi.org/10.1016/j.jenvp.2004.10.001 
Nisbet, E. K., Zelenski, J. M., & Murphy, S. A. (2009). The Nature relatedness scale. Linking individuals’ connection with nature to 

environmental concern and behavior. Environment and Behavior, 41(5), 715-740.  https://doi.org/10.1177/0013916508318748    
Nisbet, E. K., Zelenski, J. M., & Murphy, S. A. (2011). Happiness is in our nature: Exploring nature relatedness as a contributor to 

subjective well-being. Journal of Happiness Studies, 12(2), 303-322. https://doi.org/10.1007/s10902-010-9197-7 
Nyberg, E., Castéra, J., Mc Ewen, B., Gericke, N., & Clement, P. (2019). Teachers’ and student teachers’ attitudes towards nature 

and the environment – a comparative study between Sweden and France. Scandinavian Journal of Educational Research, 
64(1), 1-15. https://doi.org/10.1080/00313831.2019.1649717 

Orazem, V., & Tomazic, I. (2018). The vocational upper secondary school students’ knowledge and their attitudes toward wolves. 
Journal of Baltic Science Education, 17(6), 918-934. https://doi.org/10.33225/jbse/18.17.918 

Oztekin, C., Teksöz, G., Pamuk, S., Sahin, E., & Kilic, D. S. (2017). Gender perspective on the factors predicting 
recycling behavior: Implications from the theory of planned behavior. Waste Management, 62, 290-302. 
https://doi.org/10.1016/j.wasman.2016.12.036 

Prokop, P., & Fancovicova, J. (2013). Does colour matter? The influence of animal warning coloration on human emotions and 
willingness to protect them. Animal Conservation, 16(4), 458-466. https://doi.org/10.1111/acv.12014 

Prokop, P., & Kubiatko, M. (2008). Bad wolf kills lovable rabbits: children’s attitudes toward predator and prey. Electronic Journal 
of Science Education, 12(1), 55-70. 

Prokop, P., & Kubiatko, M. (2014). Perceived vulnerability to disease predicts environmental attitudes. Eurasia Journal of Mathematics, 
Science and Technology Education, 10(1), 3-11. https://doi.org/10.12973/eurasia.2014.1017a 

Prokop, P., Kubiatko, M., & Fancovicova, J. (2008). Slovakian pupils’ knowledge of and attitudes toward birds. Anthrozoös, 21(3), 
221-235. https://doi.org/10.2752/175303708X332035 

Prokop, P., Medina-Jerez, W., Coleman, J., Fancovicova, J., Ozel, M., & Fedor, P. (2016). Tolerance of frogs among high school 
students: Influences of disgust and culture. Eurasia Journal of Mathematics, Science and Technology Education, 12(6), 1499-
1505. https://doi.org/10.12973/eurasia.2016.1241a

Prokop, P., Ozel, M., & Usak, M. (2009). Cross-cultural comparison of student attitudes toward snakes. Society and Animals, 17(3), 
224-240.  https://doi.org/10.1163/156853009X445398 

Prokop, P., & Tunnicliffe, S. D. (2010). Effects of having pets at home on children’s attitudes toward popular and unpopular animals. 
Anthrozoös, 23(1), 21-35. https://doi.org/10.2752/175303710X12627079939107 

Schaller, M. (2006). Parasites, behavioral defenses, and the social psychological mechanisms through which cultures are evoked. 
Psychological Inquiry, 17(2), 96-101.

Schlegel, J., Breuer, G., & Rupf, R. (2015). Local insects as flagship species to promote nature conservation? A 
survey among primary school children on their attitudes toward invertebrates. Anthrozoös, 28(2), 229-245. 
https://doi.org/10.1080/08927936.2015.11435399 

Schultz, P. W. (2002). Inclusion with nature: The psychology of human-nature relations. In Schmuck, P., & Schultz, W. P. (Eds.), 
Psychology of sustainable development (62-78). Norwell: Kluwer Academic.

Shafiei, A., & Maleksaeidi, H. (2020). Pro-environmental behavior of university students: Application of protection motivation 
theory. Global Ecology and Conservation, 22, Article e00908. https://doi.org/10.1016/j.gecco.2020.e00908 

https://doi.org/10.33225/jbse/21.20.252

ON WOLVES AND BEES: FACTORS INFLUENCING THE NATURE RELATEDNESS OF THE PRE-
SERVICE TEACHERS

(pp. 252-260)



260

Journal of Baltic Science Education, Vol. 20, No. 2, 2021

ISSN 1648–3898     /Print/

ISSN 2538–7138 /Online/

Shuttlewood, C. Z., Greenwell, P. J., & Montrose, V. T. (2016). Pet ownership, attitude toward pets, and support for wildlife 
management strategies. Human Dimensions of Wildlife, 21(2), 180-188. https://doi.org/10.1080/10871209.2016.1116029 

Tomazic, I., Hummel, E., Schrenk, M., Rupnik, T., & Randler, C. (2020). Cognitive and affective outcomes of teaching about poisonous 
and venomous animals. Journal of Biological Education, 54(1), 63-76. https://doi.org/10.1080/00219266.2018.1546757 

Whitburn, J., Linklater, W. L., & Milfont, T. L. (2019). Exposure to urban nature and tree planting are related to pro-environmental 
behavior via connection to nature, the use of nature for psychological restoration, and environmental attitudes. Environment 
and Behavior, 51(7), 787-810. https://doi.org/10.1177/0013916517751009 

White, R. L., Eberstein, K., & Scott, D. M. (2018). Birds in the playground: Evaluating the effectiveness of an urban environmental 
education project in enhancing school children’s awareness, knowledge and attitudes towards local wildlife. PloS One, 
13(3), Article e0193993. https://doi.org/10.1371/journal.pone.0193993 

Wilson, E. O. (1984). Biophilia: The human bond with other species. Cambridge: Harvard University Press
Woolley, K., & Fishbach, A. (2015). The experience matters more than you think: People value intrinsic incentives more inside 

than outside an activity. Journal of Personality and Social Psychology, 109(6), 968-982. https://doi.org/10.1037/pspa0000035 
Zelenski, J. M., Dopko, R. L., & Capaldi, C. A. (2015). Cooperation is in our nature: Nature exposure may promote 

cooperative and environmentally sustainable behavior . Journal of Environmental Psychology, 42,  24-31. 
https://doi.org/10.1016/j.jenvp.2015.01.005 

Zelenski, J. M., & Nisbet, E. K. (2014). Happiness and feeling connected: The distinct role of nature relatedness. Environment and 
Behavior, 46(1), 3-23. https://doi.org/10.1177/0013916512451901 

Zhbanova, K. S., Leffler, J. L., & Rule, A. C. (2020). Attitude analysis of child-constructed scenes depicting human interactions with 
unpopular nonhuman animals. Society & Animals, 1(aop), 1-24. https://doi.org/10.1163/15685306-BJA10003 

Received: December 21, 2020 Accepted: March 06, 2021

Cite as: Kubiatko, M., Nepras, K., Strejckova, T., & Kroufek, R. (2021). On wolves and bees: Which factors influence the nature 
relatedness of the pre-service teachers. Journal of Baltic Science Education, 20(2), 252-260. https://doi.org/10.33225/jbse/21.20.252 

Milan Kubiatko
(Corresponding author)

PhD, Assistant Professor, Department of Biology, Faculty of Science, J. E. 
Purkyne University, Pasteurova 15, 400 96 Usti nad Labem, Czech Republic. 
E-mail: mkubiatko@gmail.com 
Website: http://www.kubiatko.eu 
ORCID:  https://orcid.org/0000-0002-4343-9609 

Karel Nepras PhD Student, Department of Preschool & Primary Education, Faculty of 
Education, J. E. Purkyne University, Pasteurova 1, 400 96 Usti nad Labem, 
Czech Republic.  
E-mail: CarliNepras@seznam.cz 

Tereza Strejckova PhD Student, Department of Preschool & Primary Education, Faculty of 
Education, J. E. Purkyne University, Pasteurova 1, 400 96 Usti nad Labem, 
Czech Republic.   
E-mail: TerezaStrejckova@email.cz 

Roman Kroufek PhD, Assistant Professor, Department of Preschool & Primary Education, 
Faculty of Education, J. E. Purkyne University, Pasteurova 1, 400 96 Usti nad 
Labem, Czech Republic. 
E-mail: kroufek@gmail.com
Website: https://www.pf.ujep.cz/cs/kontakt/roman-kroufek
ORCID: https://orcid.org/0000-0003-4188-8715 

https://doi.org/10.33225/jbse/21.20.252

ON WOLVES AND BEES: FACTORS INFLUENCING THE NATURE RELATEDNESS OF THE PRE-
SERVICE TEACHERS
(pp. 252-260)


