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Abstract
The paper deals with an individual’s nature relatedness and a selected signifi-
cant variable which may have an effect on it; especially it researches the studied 
high school relation to nature relatedness in primary school teacher trainees. 
It is research in quantitative design, using a questionnaire to collect data. The 
questionnaire was based on the Nature Relatedness Scale. Results show a signif-
icant effect of the type of high school finished on students’ nature relatedness. 
The highest scores in the construct analysed were obtained in nature and sci-
ence-oriented branches, the lowest by graduates of social sciences and general 
grammar schools. Such results confirm the significance of education in natural 
science in forming a positive attitude to nature and disprove the cliché ideas of 
polytechnics producing environmentally insensitive graduates.
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Introduction

Traditionally, the aims of environmental education are defined by a number or 
variables (UNESCO, 1977), lately often described as a complex construct called 
environmental literacy (Roth, 1992; Hungerford et al., 1994). If we accept the 
multidimensional approach to environmental literacy according to the North 
American Association for Environmental Education (Hollweg et al., 2011), the 
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most frequent aim of researchers would probably be its affective dimension, called 
disposition; within its frame the research is mostly aimed at environmental atti-
tude (Dunlap & Van Liere, 1978; Dunlap, 2008), the focus of control, self-assurance 
of one’s own influence (Peyton & Miller, 1980; Hines et al., 1987) together with 
environmental sensitivity (Chawla, 1998).

Environmental sensitivity may, in its broader sense, be identified with an indi-
vidual’s attitude to nature. It represents a topic of significance and is in the center 
of growing professional interest (Restall & Condrad, 2015). Knowing the relation 
of a child, student or adult course attendee to nature along with the ability to meas-
ure it may serve as an interesting source of environmental education evaluation 
(Liefländer et al., 2013). The ways to measure one’s nature relatedness through 
quantitative approaches are based on using original research tools consisting 
mostly of scales focused on particular constructs of an individual’s nature and 
nature environment relatedness.

One of the early tools aimed at an individual’s nature relatedness is the uni-
dimensional Inclusion of Nature in Self Scale (Schultz, 2002). Another one is 
a 14-item tool called Connectedness to Nature Scale (Mayer & Frantz, 2004), 
measuring the respondent’s affiliation to the natural world and their emotional 
link to it.

The Nature Relatedness Scale – NRS (Nisbet et al., 2009; Nisbet, 2011) has been 
its author’s cherished tool, being a 21-item scale based on the biophilia hypothesis 
(Wilson, 1984; Kellert & Wilson, 1993). The respondent expresses their level of 
consent with every item on a standard five-point Likert scale. NRS is aimed at 
a construct called nature relatedness by its author: “The concept of nature related-
ness encompasses one’s appreciation for and understanding of our interconnect-
edness with all other living things on the Earth… It is not simply a love of nature 
or enjoyment of only the superficially pleasing facets of nature, such as sunsets and 
snowflakes. It is also an understanding of the importance of all aspects of nature, 
even those that are not aesthetically appealing to humans“ (Nisbet et al., 2009, p. 
718). This concept covers the affective, cognitive as well as physical dimension of 
an individual’s relation to nature. The metacognitive dimension (Říčan, 2016) is 
not covered. The authors differentiated three factors (Nisbet et al., 2009).

In their further studies, the same authors proved that the nature relatedness 
construct is a predictor of a person’s ease and sanity (Nisbet et al., 2011). Similar 
results were found in experiments analysing the influence of nature sojourn or 
watching nature documentaries on a person’s sense of happiness and environmen-
tally responsible behavior (Nisbet & Zelenski, 2011; Zelenski et al., 2015). Also, 
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a meta-analysis involving NRS together with CNS and INS (Capaldi et al., 2014) 
proved a certain bondage of one’s attitude to nature within a wider frame.

In 2013, Nisbet & Zelenski (2013) offered an abridged and modified version of 
a tool called NR-6. As seen in the name, it only consists of six items selected from 
NR sub-scores self and NR experience. NR-6 strongly positively correlates with the 
original tool (r = 0. 91) and the authors recommend it as an optional alternative 
(Nisbet & Zelenski, 2013).

Research Problem
The primary school teacher can have a significant effect on forming environ-

mental attitudes in a student or their base in terms of the student’s attitude to 
nature, where such attitudes are formed. That is also why we need to investigate 
important milestones influencing the teacher’s characteristics, where without any 
doubt the high school education belong.

Research Focus
The aim of the research was to find the answers to the following questions, with 

the use of the NRS scale and its abridged version:
1. Where is the potential of using the NRS scale and its abridged version NR-6 

with primary school teacher trainees?
2. In what way is primary school teacher trainees’ nature relatedness influ-

enced by their previously attended high school?

Research Methodology

Research General Background
The research design is quantitative, with the use of collecting data through 

a questionnaire. The data was obtained from students at Czech universities. The 
students’ participation was voluntary. The data collected was anonymous and was 
only used for the purposes of the research and is in no relation to the results of the 
students’ studies. For the above-mentioned reasons, we do not disclose the names 
of the institutions involved in data collection.

Research Sample
The sample of respondents consisted of 917 primary school teacher trainees 

from selected universities in the Czech Republic. With regard to the characteristics 
of the research, a balanced sample is not offered in terms of gender (52 male and 
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865 female respondents). The selection of the students covered all forms of their 
five-year study. The sample size is adequate for the research (Bartlett et al., 2001).

Instrument and Procedures
The research tool chosen was a  questionnaire consisting of items focusing 

on the respondents’ demographic background (their age, gender), high school 
attended prior to university studies and also items from the Nature Relatedness 
Scale (Nisbet et al., 2009), in its translation into Czech by Franěk (2012). The 
scale covers 21 items, answers to each item are noted on a Likert-type scale in the 
following terms: strongly disagree - partly disagree – neither agree nor disagree 
– partly agree – strongly agree. Within the frame of the above-mentioned scale, 
they separately followed the items of an abridged version NR-6 (Nisbet & Zelenski, 
2013). The sum of individual items was used to evaluate individual scales. The 
questionnaire was in its material form distributed to the respondents during 2015; 
the respondents took about 20 minutes to fill their forms in.

Data Analysis
The data were analysed using Statistica 12 software (Statsoft, 2015). To find 

the reliability of the scales (NRS and NR-6), we used standard methods used in 
pedagogical research. With tools using a five-point Likert scale for respondents’ 
entries, Cronbach’s α coefficient is used to measure internal consistency of the tool.

Normality data testing was realized at a 5% level of significance with the use of 
the Shapiro-Wilk normality test, where it was tested against the null hypothesis 
that the evaluated data has normal distribution. To compare more groups, the 
non-parametric Kruskal-Wallis ANOVA was used, followed by posthoc analysis 
(Siegel & Castellan, 1988). One-percent level of significance was used.

Research Results

The following values of Cronbach’s α coefficient were found in the case of the 
mentioned scales: NRS α = 0.88, NR-6 α = 0.85. The reliability may be considered 
excellent in both cases. The content validity was guaranteed through generally 
accepted scales repeatedly used with success in influential research (Nisbet et al., 
2009; Nisbet et al., 2011; Craig et al., 2016). Predictive validity was illustrated by 
our research results. According to the Shapiro-Wilk normality test results, the 
null hypothesis with the normal distribution of data is to be rejected within NRS 
(W = 0.97; p < 0.001) as well as within NR-6 (W = 0.97; p < 0.000) and only 
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nonparametric methods of statistical analysis are to be counted on in further 
research. The whole calculation will be performed by the Robinson and Levin 
(1997) two-step model. As a guideline for assessing the significance of the results, 
statistically unimagined by the range of the analyzed set, the effect size coefficients 
will be used (Cohen, 1988; Morse 1999; Sheskin, 2007; Thomas & Nelson, 2001). 
These coefficients eliminate the influence of positive dependence on statistical 
significance on the set size (Rosenthal, Rosnow, & Rubin, 2000).

Kruskal-Wallis ANOVA analysis and eta2(η2)
As seen in the NRS (H = 128.95; p < 0.001) and NR-6 (H = 142.32; p < 0.001), 

statistical significance of the variable “high school” is to be found and the null 
hypothesis at the one-percent level of significance is to be rejected. Substantive sig-
nificance is calculated in this case, using the η² coefficient, which is an example of the 
effect size coefficient associated with Kruskal-Wallis ANOVA. The observed values 
η2 = 0.136 for NRS and η2 = 0.151 for NR-6 indicate a mean effect in the NRS scale 
(η²ϵ<0,06 – 0,14>) and a large effect for NR6 (η²>0,14). It is, therefore, necessary to 
gain a closer insight into the issue. The results of posthoc analysis shown in Table 1.

Table 1. Posthoc analysis for the NRS scale

Educa-
tional Economic Grammar 

School
Social 

Services
Polytech-

nics
Natural 
Science

Educational p = 0.523 p = 0.017* p <0.001** p = 0.037* p <0.001*
Economic p = 0.523 p <0.001** p <0.001** p = 0.435 p = 0.085
Grammar School p = 0.017* p <0.001** p <0.001** p <0.001** p <0.001**
Social Services p <0.001** p <0.001** p <0.001** p <0.001** p <0.001**
Polytechnics p = 0.037* p = 0.435 p <0.001** p <0.001** p = 0.673
Natural Science p <0.001** p = 0.085 p <0.001** p <0.001** p = 0.673

Note: Values in bold are statistically significant: *the level of significance p = 0.05, **the level of 
significance p = 0.01

The table shows that the greatest differences occur between social and other 
types of high schools, where there were statistically significant differences in all 
the cases. It is of interest to notice grammar school, where there was a difference 
found with other types of schools, excluding educational schools.

Individual differences are presented in Table 2, compiled on the basis of descrip-
tive analysis and also Graph 1. With regard to the nonparametric character of the 
data, the median values are determinants for the detection of the difference.
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Table 2. Descriptive analysis results with NRS

Educational Economic Grammar 
School

Social Ser-
vices

Polytech-
nics

Natural 
Science

Ø 75.03 77.43 71.24 53.86 80.25 83.41
Me 79.00 81.00 73.00 54.00 85.00 84.00
Mod 83.00 83.00 81.00 55.00 86.00 79.00
SD 13.88 14.30 14.60 7.31 13.15 8.83

Table 2 shows that social service schools are significantly different from other 
types of schools. The students of such schools belong to the group with the lowest 
median, meaning their nature relatedness is remarkably lower than that of the 
students of other types of schools.

Grammar schools in their median are also differentiated from other school 
types, only not as much as in the case of social service schools. It is rather surpris-
ing that at the one-percent level of significance no differences between educational 
schools and polytechnics (Me 85) were found, unlike the difference between 
educational and natural science schools (Me 84), it was statistically significant. 
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Figure 1. Boxplot NRS
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The above-mentioned subtleties in results are best explained through a quartile 
graph showing the difference between educational schools and polytechnics lying 
in the vertical shift, where the difference in upper and lower quartile is not of 
much difference as in educational and natural science schools.

As in the case of an entire scale of NRS along with NR-6, the null hypothesis was 
rejected at the one-percent level of significance. The results of follow-up posthoc 
analysis are shown in Table 3.

Table 3. Posthoc analysis for the NR-6 scale

Educa-
tional Economic Grammar 

School
Social 

Services
Polytech-

nics
Natural 
Science

Educational p = 0.273 p = 0.063 p <0.001** p = 0.011* p <0.001**
Economic p = 0.273 p <0.001** p <0.001** p = 0.561 p = 0.006
Grammar School p = 0.063 p <0.001** p <0.001** p <0.001** p <0.001**
Social Services p <0.001** p <0.001** p <0.001** p <0.001** p <0.001**
Polytechnics p = 0.011* p = 0.561 p <0.001** p <0.001** p = 0,588
Natural science p <0.001** p = 0.006 p <0.001** p <0.001** p = 0,588

Note: Values in bold are statistically significant: *the level of significance p = 0.05, **the level of 
significance p = 0.01

Particular differences are presented in Table 4, set according to descriptive 
analysis and Figure 2. With the help of the abridged NR-6 scale, it was concluded 
that the results are almost the same as in the case of the entire NRS scale, which 
proves, above other things, the possibility to use NR-6 to find results of nature 
relatedness in the respondents.

Table 4. Descriptive analysis results for NR-6

Educational Economic Grammar 
school

Social Ser-
vice Polytechnics Natural 

Science
Ø 19.79 21.22 18.32 11.41 22.23 23.92
Me 21.00 21.00 19.00 12.00 23.00 24.00
Mod 20.00 21.00 20.00 12.00 27.00 23.00
SD 5.41 4.62 5.93 3.72 5.14 4.04

The concurrence in the results of both scales used is perfectly clear in Figure 2, 
where a vertical shift occurs more often with NR-6 due to a lower number of items, 
and the in-between-quartile range is concurrent in more of the groups observed.



238 Roman Kroufek, Vlastimil Chytrý, Miriam Uhrinová

Figure 2. Boxplot NR-6

Discussion

The first research question was of descriptive nature: “What are the options 
of NRS and abridged NR-6 version scales in primary school teacher trainees?” 
The reliability of both scales was verified, and it was found of adequate height in 
both cases. Similar reliability results with university students were obtained in the 
studies carried out by Franěk (2012) and Kroufek & Chytrý (2015). The latter then 
attracted attention to the low reliability of the abridged NR-6 scale. The results 
obtained on both scales are practically identical (cf., Tables 1 and 2), which in 
concordance with Nisbet & Zelenski (2013) and Craig et al. (2016), who encourage 
the possible usage of NR-6 instead of its more sophisticated original NRS scale. 
Options for using the subtle scale in research are opening for cases where there is 
no need for a large number of items in the research tool (e.g., Bragg et al., 2013; 
Windhorst & Williams, 2015). This research complements the idea of the usability 
of both scales in related cultures and therefore these scales can be used for further 
research in the Central European context.

The second research question was as follows: In what way is primary school 
teacher trainees’ nature relatedness influenced by their previously attended high 
school? This was the first time the question about the connection of previously 
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attended high school and nature relatedness was investigated. A number of statisti-
cal as well as substantive significant differences were observed among the types of 
high schools through statistical analysis. The highest values, meaning the highest 
level of nature relatedness, were obtained by the students previously attending natu-
ral-science-oriented high schools, which, above other aspects, prove the prognostic 
validity of both scales used. The higher results obtained by the students previously 
attending polytechnics are of interest. Such results encourage the idea of polytech-
nic and environmental thinking, or polytechnic and environmental literacy are 
in no way contradictory (Janovec et al., 2016), but on the contrary, a large range 
of “technically oriented” people are very sensitive and their attitude to nature is 
rather friendly. Similarly, business and educational vocational schools may be con-
sidered in the same league. Grammar school graduates receive the most extensive 
secondary education among the student participants and that is why their results 
are surprising. On the contrary, the low results obtained by the respondents who 
had finished social-service-oriented schools were to be expected, in terms of the 
structure of the nature relatedness construct. The graduates of the above-mentioned 
vocational schools are probably more affiliated with people and society.

Since nature relatedness is a significant part of the affective dimension of environ-
mental literacy (Hollweg et al., 2011), the findings shown in the paper may help pre-
dict suitable educators who could then become in charge of executing environmental 
education at schools. Adequately environmentally literate and therefore motivated 
and zealous teachers are the guarantee of successful execution of environmental edu-
cation (Robottom et al., 2000; Cheng & So, 2015). It has been repeatedly proven that 
nature relatedness or some of its aspects positively affect happiness and well-being 
as well as mental and physical health of people, while helping to overcome anxiety 
and depression (Nisbet, Zelenski & Murphy, 2011; Zelenski & Nisbet, 2014; Dean, 
Shanahan, Bush, Gaston, Lin, Barber, Franco & Fuller, 2018). This research draws 
attention to the fact that while natural, technical and vocational school graduates 
have a high degree of nature relatedness, higher school graduates, who are more 
focused on working with society, have statistically lower values. In their future work 
for society, they are significantly exposed to depression, anxiety and burnout. It is, 
therefore, appropriate to look for ways to include nature relatedness and, in general, 
the pleasure of nature, in socially oriented secondary schools.

Limits of the research
No doubt, there are limits to the research presented; among them there is, espe-

cially, the use of an available sample of respondents, which should also be large 
enough. The results may be slightly adjusted by outlier values. With such a large 
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set, the outlier values usually get identified. Since such deviations were not caused 
by ill measuring or incorrect analysis, they are left within the set we used.

Future research
The type of high school attended is not the only potential factor influencing 

nature relatedness in future primary school teachers, even though it has been 
considered a significant factor. Future research could try and identify other factors 
supposedly affecting the relatedness. For example, major life experiences, leisure 
activities, one’s parents’ education and profession, the length of regular contact 
with nature, etc.

Conclusions

The results of the research have proven that the type of high school attended 
does influence the nature relatedness of primary school teacher trainees. The 
respondents in natural-science branches reached significantly higher values in 
measuring the complex construct of nature relatedness than the graduates from 
educational, social service and grammar schools. Similarly high values were 
obtained by the polytechnics graduates. The type of high school attended may then 
not only influence an individual’s nature relatedness, but also others who are later 
in touch with the graduate. In the case of the primary school teachers, the high 
school they graduated from affects the way environmental education is executed 
in their future workplace.
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