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Abstract: The Wadden Sea ecosystem is unique in many respects from a biological perspective. This
is one reason why it is protected by national parks in Germany and by its designation as a UNESCO
World Heritage Site. In biology didactics, there are only a few studies that focus on the Wadden
Sea. This work investigates students” word associations with the two stimulus words “national
park” and “UNESCO World Heritage Site”. The survey was conducted among students living
directly at the Wadden Sea and among students from the inland. The analysis of the identified
associations (n = 8345) was carried out within the framework of a quantitative content analysis to
be able to present and discuss the results on a group level. A statistically significant difference was
found between the two groups. Overall, results showed that the students made subject-related
associations as well as a large number of associations to both stimulus words that could be judged as
non-subject-related. In some cases, a connection with the region of residence could be found, but this
was not generally the case. Even students” immediate residential proximity to the Wadden Sea is no
guarantee that they have knowledge of the two considered protection terms.

Keywords: biology education; didactics of biology; education for sustainable development; envi-
ronmental education; word associations; quantitative content analysis; Wadden Sea; national park;
UNESCO World Heritage Site

1. Introduction

The Wadden Sea of northeastern Europe is an important ecosystem. It provides food
for up to 12 million water birds that rest, molt, or winter there [1]. In addition, this mudflat
is the habitat for a total of about 10,000 different species [2] that have managed to adapt
to the difficult living conditions influenced by the tides. The Wadden Sea extends from
the Danish coast to the entire German coast to the Dutch North Sea coast [3]. It is the
longest continuous mudflat area in the entire world. For the protection of this ecosystem, a
trilateral cooperation agreement between the countries involved has existed for several
decades [4]. On the national level, the idea of protecting the Wadden Sea was implemented
just as long ago. In Denmark, areas of the Wadden Sea were declared nature reserves in
1979 [5], while the first areas in the Netherlands were placed under nature protection one
year later [6]. The Wadden Sea in Germany was protected when the corresponding areas
were declared as national parks. There are three areas protected in this way, namely, the
national parks “Schleswig-Holstein Wadden Sea” (founded in 1985 [7]), “Lower Saxony
Wadden Sea” (founded in 1986 [8]), and “Hamburg Wadden Sea” (founded in 1990 [9]).
In addition, the Wadden Sea of the Netherlands and that of Germany were designated
UNESCO World Heritage Sites in 2009 [10] and that of Denmark in 2014 [11].

In biology, there are various studies in different disciplines that have a connection to
the Wadden Sea (e.g., ecology [12], molecular biology [13], ornithology [14]). In contrast,
the Wadden Sea has hardly been considered in biology didactics—as has already been
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shown in [15]. So far, content on the Wadden Sea has been used to assess teachers” knowl-
edge [16,17] and to compare it with students’ knowledge [18], as well as to investigate the
systems competence of student teachers [19]. In the Wadden Sea Learning Lab, the focus
is not on the Wadden Sea as a learning site. Rather, the focus is on the competence- and
practice-oriented training of biology teachers [20-22]. Educational programs have been
designed for the Lower Saxony Wadden Sea National Park [23]. One study focused on an
intervention at an out-of-school learning site at the Wadden Sea with regard to the systems
thinking of secondary school students [24], while other studies evaluated nature centers at
national parks and their educational offerings from a biology didactics perspective [25-27].
So far, there has been no explicit consideration of the Wadden Sea as a place of learning.
This is true for the didactics of other disciplines: in art didactics, there was a subject-specific
thematization [28,29], in geography didactics, a virtual excursion was developed [30,31],
and in physics didactics, various educational offerings for out-of-school learning were
developed in a research-based manner for the content area North Sea [32,33]. Only in the
field of intercultural communication did the Wadden Sea gain significance as a learning
site [34]. However, biology and biology-didactic content are not the focus of attention in
the current study.

This paper is part of a project that assumes an empirical research perspective of
biology didactics at the Wadden Sea, both in in-school and out-of-school settings [35,36].
This study examines the two protection designations of the Wadden Sea, “National Park”
and “UNESCO World Heritage Site”, by collecting students” word associations with these
terms in the context of education for sustainable development and environmental education.
Thus, this study belongs to a scientific investigation that has already considered word
associations in response to other stimulus words (Wadden Sea, mudflat hiking tour, and
tides) from the subject area of the Wadden Sea [15].

1.1. Definitional Basics

To assist in understanding the results presented in the course of the work from a
professional perspective, a clarification of the terms “national park” and “UNESCO World
Heritage Site” is provided below. This is followed by a discussion these two conservation
designations from a social science perspective. Utilizing this two-perspective approach
ensures that the terms are considered within a broader context.

1.1.1. The Term “National Park”

The original idea of preserving special natural landscapes for future generations
emerged as early as the beginning of the 19th century. In 1810, the British poet William
Wordsworth demanded that the Lake District region be declared a kind of “national prop-
erty” [37]. The world’s first national park was Yellowstone National Park in the United
States and was established in 1872 [38]. The World Conservation Union (IUCN) has estab-
lished an internationally recognized categorization of protected areas and differentiates
fundamentally between seven categories. According to this overview, national parks are
classified in category II, which is defined as follows [39]:

“Category Il protected areas are large natural or near natural areas set aside to protect
large-scale ecological processes, along with the complement of species and ecosystems char-
acteristic of the area, which also provide a foundation for environmentally and culturally
compatible spiritual, scientific, educational, recreational and visitor opportunities.”

Therefore, in a national park, among other aspects, there should be the possibility for
tourists to visit the park to a certain extent. One consequence of this is the scientifically
proven occurrence of animals becoming accustomed to humans and less shy. This change
is called the “national park effect” [40].

The first national park in Germany, the Bavarian Forest National Park, was established
in 1970 [41]. As can be seen from the introduction, there are three different national parks
for the protection of the Wadden Sea throughout Germany. The “Law on the National
Park ‘Lower Saxony Wadden Sea’” discusses the basic aims of this national park from a
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legal frame of reference. In addition to discussing how the general protection purpose
should be realized, the law also addresses the concept of zoning, prohibitions of activities
that have a negative impact, such as construction or trespassing, as well as organizational
responsibilities [42]. The zoning concept regulates, among other things, which areas of
the national park may and may not be entered by people. In general, the Lower Saxony
Wadden Sea National Park pursues ten objectives. The first five relate to the preservation
of this unique ecosystem from different perspectives. Additional central objectives include
the restoration of disturbed areas, scientific research, the nature-compatible experience of
the national park, and associated high-quality educational and public relations work [43].

From a professional point of view, the term “national park” can therefore be associated
with the protection or preservation of nature and as having an impact on human behavior
in nature.

1.1.2. The Term "UNESCO World Heritage Site”

In 1978, the World Heritage Committee nominated the first twelve World Heritage
Sites, eight of which were cultural and four of which were natural [44]. Fundamentally,
there is a differentiation between the “World Heritage Sites” and the “Natural World
Heritage Sites”. As a result of their inscription on the World Heritage List, the respective
sites may receive support in various forms. These include, for example, support for certain
scientific investigations, the provision and/or training of skilled workers, the supply of
equipment, or the granting of (interest-free) loans [45].

For inclusion on the World Heritage List, there are different acceptance criteria for
both World Cultural Heritage Sites and Natural World Heritage Sites. With regard to the
prerequisites for recognition as a Natural World Heritage Site, a differentiation is made
between four basic criteria, which follow those for World Heritage Sites (i.—vi.). In summary,
the criteria relate to a superior natural phenomenon to be represented (vii.), geological
importance (viii.), representation of important ecological and biological processes (ix.), and
relevance to the conservation of biological diversity on Earth (x.) [46]. The Wadden Sea
was designated a World Heritage Site since it met the three criteria, viii.-x. [10,11], thereby
receiving special international recognition. Being listed on the World Heritage List is not
automatically accompanied by an increased legal protection status [47], as this must be
implemented at the state level in each case. In Germany, with reference to the Wadden Sea,
this is accomplished by the three national parks with their associated legal regulations, as
discussed earlier. The World Heritage status can be withdrawn from the respective site due
to multiple threats (such as poaching, deforestation, tourism, urbanization, wars, or natural
disasters), but prior to this, the site is listed on the World Heritage in Danger List [45].

From a professional perspective, the term “UNESCO World Heritage Site” has a
variety of associations that have already been made in the context of the term “national
park”. Ultimately, the objectives of this international protection status are comparable to
those of a national park but are considered on a higher level and are less concrete due to
the lack of legal implementation in the respective countries.

1.2. Social Scientific Consideration of the Conservation Designations

The two conservation designations presented relate primarily to the protection of
nature from a biological or ecological perspective. In addition, ways of thinking and
patterns of action in terms of sustainability are of special relevance. It makes sense to refer
to the sociological dimension of sustainability since this is linked to the ecological one and
therefore acquires a special significance [48].

In sociology, there are different historical approaches for grasping the relationship
between nature and sociology or the importance of nature in sociology. A detailed account
can be found in [49], in which the author states that since the 1970s, nature has prompted a
reorientation of the entire field of sociology as well as associated subject areas due to eco-
logical crises and the challenges they pose, after having been largely ignored previously. As
a result of these developments, sociologist Ulrich Beck illustrates the relationship between
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nature and society as follows: “At the end of the 20th century, it is true that nature is society,
society is (also) ‘nature’. Whoever still speaks of nature as non-society today is talking in
the categories of another century, which no longer grasp our reality” [50]. These explana-
tions suggest that the natural environment is almost completely influenced by humans
and is therefore no longer untouched [51]. As early as 1986, the socio-cyberneticist Niklas
Luhmann also addressed the importance of ecological communication in modern society
for ecologically relevant problem areas [52]. At present, environmental sociology plays a
central role for the whole field, although there are still different definitional views [53].

Furthermore, there is a broad scientific discourse in sociology about what we humans
conceive of as nature in the first place. From a sociological point of view, nature is regarded
as a social construct [54]. Our conceptions of nature are therefore culturally determined
to a certain degree [55]. Thus, “nature” did not even exist before the invention of this
word; the phenomena that are attributed to nature already existed, of course, but people
were not aware of them [56]. Another starting point for a concretization of the conceptual
consideration can be offered by a definitional differentiation. A distinction has to be made
between the understanding of the social construction of nature and its impact on the
construction of our concepts of nature and the construction of nature in the physical and
material sense [57].

This relationship between nature and society, presented on a meta-level, can be linked
to the previous professional descriptions of the national park and the UNESCO World
Heritage Site. For example, global sociology offers many points of connection for research
in this area because the growing importance of the World Heritage movement is rooted
in fundamental processes of globalization [58]. In the case of cultural World Heritage
sites, for example, the process required for nomination could be judged as a particular
form of social determination of what is valuable [59]. A positive correlation between the
designation as a World Heritage Site and the number of tourists at these sites was found
with a higher correlation for natural World Heritage Sites (such as the Wadden Sea) than for
cultural World Heritage Sites [60]. The places where the World Heritage Sites are located
also become more important for international tourism [61]. Therefore, this protective
designation has a special relevance, which must be considered from mixed perspectives.
For example, the system for designating World Heritage sites is hardly compatible with
the ideas of indigenous communities [62], and there is a risk of marginalizing individual
groups [63]. However, it is possible that the nomination of a World Heritage Site and the
resulting positive impact on economic structures can strengthen social harmony [64].

In terms of the benefits of designation conferral for strengthening sustainability, the
conclusion is mixed. Although management plans are intended to mitigate the impacts
of tourism and preserve the significance of the sites [65], from an ecological point of
view, there are negative impacts that must be mentioned in addition to the social aspects
cited. These include the empirically established connection between human activities and
forest dieback at UNESCO World Natural Heritage sites [66]. Another form of threat does
not come directly from humans but has its origins in the elementary effects of climate
change [67]. In the following discussion, Luhmann’s considerations about the importance
of ecological communication and its relevance to ecological challenges in modern society
will be addressed.

2. Methods

For the survey, a word association method was selected for the two terms “national
park” and “UNESCO World Heritage Site”. With this approach, the qualitative demand
for openness can be considered, while at the same time the quantitative aspect of a big
sample size can be guaranteed. In the following, after a short general description of word
association methods, the concrete evaluation methodology that was applied in this study
is presented and its selection is justified. This is based on the explanations in [15].
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2.1. Word Association Method

Initial theoretical references to word association procedures can be found as early as in
the writings of Aristotle [68]. Corresponding methodological approaches have been used
in science for many decades. They are mainly used in psychology, but they are also present
in the field of biology didactics [69]. Among other uses, they are recommended as a method
for recording learners’ cognitive structures [70]. In a practical school context, they can be
used either for evaluation [71] or for planning lessons [72]. In addition, there are studies
that have investigated the word associations of teachers [73] and student teachers [74-78].
In biology education, out-of-school learning has been empirically investigated with the use
of word association procedures [79,80]. Other studies have been directed toward eliciting
word associations with thematically diverse concepts (e.g., [81-84]).

In general, word association methods are used to determine study participants’ asso-
ciations with a specific stimulus word. From the literature, there are four basic procedures
that should be mentioned with regard to the concrete implementation of word association
methods. These will be discussed briefly according to Woodworth and Schlosberg [85].
They distinguish two poles, one between continuous and discrete associations as well as
another between controlled and free associations. A combination of these poles results in a
total of four methodological procedures. In the case of continuous-free associations, any
number of associations can be named and there are no restrictions placed on them. In the
continuous-controlled association, for example, there are no restrictions on the content of
the association. In the case of a single-controlled association method, there is an additional
limitation that only a single association word may be named. The single-continuous asso-
ciation takes this single-word limitation into account, but there are no restrictions on the
word to be associated.

For the present study, the continuous-free word association method was chosen. With
this method, it is possible to guarantee a maximum degree of openness in many respects
due to the absence of quantitative or other restrictions. Thus, any number of associations
can be named, which are also not restricted on any content level. However, the literature
indicates that the selection of the stimulus word is automatically accompanied by an
indirect content restriction for the associations. For this reason, the methodology used can
also be described as “quasi-free” [86].

2.2. Analysis Methodology

Just as there is a variety of possible word association methods that can be selected,
there are also many possible evaluation methods. In general, all associations were con-
sidered in the evaluation of the data in this study, and no pre-selection was made, so that
associations that were unrelated to the content or to the subject were also included in the
evaluation. It is essential that these unrelated associations be considered to reduce any
bias in the recording of the word associations. Schaefer [87] emphasizes that non-subject
associations are not uncommon.

A common analysis method is the measurement of the frequency of the “primary
response”, namely, the most frequently mentioned associations with a stimulus word [88].
In the present study, the primary response receives extensive consideration, and other asso-
ciations are also included in the evaluation. A quantitative content analysis was conducted
for quantification. For this purpose, a category system was inductively developed from
the data material [89]. However, the aim for the category formation was by no means
to develop a superordinate system, as was done in comparable studies [90]. Rather, the
formation of the categories was oriented towards a level that grasps the associations as
literally as possible, so that a very close-meshed system was created. The categories that
emerged can not only be described as summarizing the associations, but they are also
generally a literal representation of them.

Theoretically, it would have been possible alternatively to look at the data not at the
level of the group but to evaluate them at an individual level and, for example, to create
chains of associations [81]. Due to the size of the sample and considering the general
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objectives, this analysis method was judged to be neither practicable nor purposeful for
the present study, which is why this procedure was not employed.

3. Research Questions

The two central research questions can be formulated from the content-related and
methodological explanations presented above.

Research Question 1 (RQ1). What word associations do students have with the term “national park”?

Research Question 2 (RQ?2). What word associations do students have with the term “UNESCO
World Heritage Site”?

An extension of these two questions becomes possible with the realization of the
research design: students from North Rhine-Westphalia (inland sample) and students living
directly at the Wadden Sea (coast sample) were surveyed. In relation to the immediate
proximity to the UNESCO World Heritage Site and the National Park, the following
research question is therefore also a focus of the investigation:

Research Question 3 (RQ3). To what extent do the associations of the students from the two
regions differ?

4. Results

In the following, the results of the quantitative content analysis are illustrated with an
increase in tabular overviews (rankings). The survey was conducted among 1675 students
living at the Wadden Sea and among 1444 students from North Rhine-Westphalia. Thus,
in the illustrations, a differentiation is made between the coast sample (50.57% male,
average age: 13.40 years) and the inland sample (50.48% male, average age: 13.59 years).
The students who were surveyed attended different school types representing different
academic levels. The survey was conducted not only among university-track high school
students (“Gymnasium”) but also among students from other school types. In order to
ensure comparability between the two groups, the study was designed and conducted
to ensure a similar distribution of students from the respective school types. In total, the
students made 8345 associations in response to the two stimulus words “national park” and
“UNESCO World Heritage Site”, which were analyzed in the quantitative content analysis.

A key measure for ensuring objectivity is interrater reliability. For this purpose,
Cohen’s kappa is presented as a useful measure in the didactics of natural sciences [91]. For
implementations, 10% of the data were coded independently by two individuals. The set
of data was selected with reference to methodological literature [92] and in line with other
biology didactic studies [93]. The determined k-value was 0.971. According to Altman [94],
this value is excellent.

To compare the students of both samples, a x?-test was performed. This was suitable
because the data under consideration were nominally scaled. The x>-test involves a
comparison of the obtained data with those from an expected distribution [95]. This
statistical procedure was implemented for both stimulus words. Since the expected cell
frequency was less than five in some cases, a Monte Carlo simulation was performed for
each. As can be seen from the results section, the differences between both groups with
respect to both stimulus words are statistically significant. To describe this effect more
precisely, Cramér’s V was calculated in each case [96].

Paying particular attention to the third research question, two rankings are presented
for each stimulus word. These represent the categories formed from the associations of
the two samples in a separate presentation form. In addition, the absolute numbers of the
associations mentioned as well as the associations per student can be seen in the headings
of the tables.

Tables 1 and 2 illustrate the most frequently mentioned associations with the stimulus
word “national park”. The x?-test determined that the difference between the two groups
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was statistically significant (x2(135) = 720.112, p < 0.001). Cramér’s V was 0.376, so it was a
moderately strong effect [97].

Table 1. Stimulus word: national park; sample: coast; associations 1 = 2614; associations/individual: 1.56.

Item Association n %
1 Nature conservation 415 15.88
2 Animals 311 11.90
3 Amusement park 196 7.50
4 City park 137 5.24
5 Nature 104 3.98
6 Wadden Sea 97 3.71
7 Place with special rules for people 96 3.67
8 Tree/forest 95 3.63
9 Joy/pleasure 70 2.68
9 Birds 70 2.68
11 Plants 64 2.45
12 Term is unknown 58 2.22
13 For humans 53 2.03
14 Generally positive description 46 1.76
15 Information possibility /knowledge transfer 43 1.64

Table 2. Stimulus word: national park; sample: inland; associations 1 = 2745; associations/individual: 1.90.

Item Association n %
1 Nature conservation 399 14.54
2 Animals 331 12.06
3 City park 299 10.89
4 Amusement park 238 8.67
5 Tree/forest 173 6.30
6 Nature 172 6.27
7 Z00 112 4.08
8 Reference to the USA 97 3.53
9 Plants 82 2.99
10 National 81 2.95
11 Place with special rules for people 62 2.26
12 For people 59 2.15
13 International 50 1.82
14 Meadow /grass 46 1.68
15 Term is unknown 45 1.64

Tables 3 and 4 illustrate the most frequently mentioned associations with the stimulus word
“UNESCO World Heritage Site”. A statistically significant difference between the two groups
considered was also found with regard to this stimulus word (x*(138) = 450.783, p < 0.001). The

effect size according to Cramér’s V was 0.389 and therefore equally moderate [97].

Table 3. Stimulus word: UNESCO World Heritage Site; sample: coast; associations n = 1478;

associations/individual: 0.70.

Item Association n %
1 Nature conservation 308 20.84
2 Term is unknown 215 14.55
3 Wadden Sea 148 10.01
4 Unique/special 100 6.77
5 Nature 80 5.41
6 Organization 41 2.77
7 Animals 39 2.64
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Table 3. Cont.

Item Association n %
8 Heritage 32 2.17
9 General positive description 31 2.10
10 Concerning the world 30 2.03
11 Tree/forest 25 1.69
12 Relevance 23 1.56
12 Place with special rules for people 23 1.56
14 Historical dimension 22 1.49
15 Plants 18 1.22

Table 4. Stimulus word: UNESCO World Heritage Site; sample: inland; associations n = 1508;
associations/individual: 1.04.

Item Association n %
1 Nature conservation 346 22.94
2 Term is unknown 218 14.46
3 Relation to other World Heritage Site 137 9.08
4 Unique/special 101 6.70
5 Nature 91 6.03
6 Organization 69 4.58
7 Relevance 49 3.25
8 Wadden Sea 47 3.12
9 Science 46 3.05
10 Concerning the world 44 292
11 Heritage 43 2.85
12 Place with special rules for people 39 2.59
13 Historical dimension 27 1.79
14 Animals 24 1.59
15 National park 17 113

5. Discussion

The results presented are discussed below with regard to the two stimulus words
under various aspects. This includes both a general discussion of the associations and
the categories formed from them (RQ 1 and 2) as well as a comparison of the results from
the two samples (RQ 3). After the naming of a certain category, the percentage of the
associations along with the total number of associations with the respective stimulus word
in the corresponding sample is given immediately in brackets. The first indication refers
to the coast sample, the second to the inland sample. If there is only one indication, the
corresponding category is only present in one ranking. The naming of the categories is
done in quotation marks in order to emphasize them and also to relate the literal dimension
to the associations.

5.1. Stimulus Word “National Park”

The results for the stimulus word “national park” are discussed not only within the
context of comparing the two samples with each other but also within a meaningful context
with existing findings from other studies. However, these studies do not have a direct
biology didactics background but are mainly oriented towards the field of tourism research
or geography. Association experiments related to the term national park were mostly
conducted through surveys of visitors to a national park or only made a distinction between
local and non-local persons. Association methods are used in these disciplines to investigate
the acceptance of nature reserves or national parks [98-100]. Although children were often
surveyed in these studies, they generally made up a low proportion of the respective
samples or were not considered separately. The results of the present study cannot be
directly compared with those from other studies. In addition, so far, no word association
study on the term “national park” has been conducted with reference to the Wadden Sea
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National Park. Since other national parks have received partial consideration in the surveys,
any related associations are influenced by these other parks. Nonetheless, in some areas,
the results may provide insight into the general meaning of certain associations with the
term “national park” and will be taken up in appropriate places within the discussion.

Both the students of the coastal sample and the inland sample associate the stim-
ulus word “national park” with words belonging to the category “nature conservation”
(15.88%/14.54%). This indicates that a large number of students associate a central objective
with a national park, regardless of their residential proximity to it. A study on the Eifel Na-
tional Park showed that tourists see nature conservation as the primary goal of a national
park [101]. In second place, the category “animals” (11.90%/12.06%), was also be found in
both rankings. This indicates that such associations are of great importance in both samples.
In studies on the Swiss National Park [102] and the Bavarian Forest National Park [103],
this content field was also shown to be relevant in relation to visitors” conceptions.

In third place and fourth place, the two rankings included the categories “amuse-
ment park” (7.50%/8.67%) and “city park” (5.24%/10.89%). Both were constructed from
associations that, from a subject-related perspective, do not immediately suggest the term
national park. In particular, the associations from the category “amusement park” usually
do not have a direct subject-related connection to the national park. This is because the
park is associated with an amusement park, with its various attractions, such as rides or
snack stands. This result was completely independent of the students’ place of residence.
The occurrence of associations, which can be assigned to a corresponding category, could
be connected with a literal derivation. Nevertheless, the frequent mentioning of these
associations—especially by students living directly at the Wadden Sea National Park—is
astonishing, if not even alarming. The same picture emerged for the category “city park”.
Due to the general objectives and the associated regulations for people, a national park can
even be seen as the opposite of a city park, which is primarily aimed at providing recre-
ational opportunities for people. A national park also offers this in some areas considering
the zoning concept, but untouched nature is the central focus. All the more remarkable at
this point is the frequent naming of related associations which occurred with significant
frequency in both samples. This impression is supported by the category “for people”
(2.03%/2.15%), which was also found in both rankings. In light of the above explanations,
this category in particular describes an opposite view of the national park. Here, too,
having a place of residence at the Wadden Sea had no influence on the associations. This
was followed by the category “zoo” (4.08%), which was only relevant in the inland sample.
In this context, the relevance of the category “term is unknown” (2.22%/1.64%) can be
discussed in addition to the misconception of content. The fact that more than every
hundredth association from the coast sample students illustrates unfamiliarity with the
term is especially surprising due to the associated place of residence and the immediate
proximity to the Wadden Sea.

However, the students in both samples also named numerous associations that have a
clear connection to the national park. These include, among others, those that were assigned
to the category “nature” (3.98%/6.27%). A study on the Bavarian Forest proved the impor-
tance of these associations [104]. Those from the categories “tree/forest” (3.63% /6.30%)
and “plants” (2.45%/2.99%) can be considered to belong the “nature” category as well. It
is not surprising that the students of the coast sample directly referred to the “Wadden
Sea” (3.71%). This was not the case for the students of the inland sample, although the data
were collected before a content-related reference to the Wadden Sea. Thus, the surveyed
students living in inland areas did not seem to be directly aware that the Wadden Sea in
Germany is protected by three national parks.

The category “place with special rules for people” (3.67%/2.26%), which again can be
taken from both rankings, is also striking. Associations from this category illustrate the
restrictions on human actions in the national park that are necessary to achieve the goals and
can be confirmed from a content-related perspective. Allin all, a very heterogeneous picture
seems to emerge, which can be substantiated with both professional and nonprofessional
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associations. The fact that the category “joy/pleasure” (2.68%) was only found in the
ranking of the coast sample could be an indication of the students’ experiences at the
national park. This would again be supported by the local proximity to the Wadden Sea.
The category “general positive description” (1.76%), which was also only in the ranking
of the coast sample, supports this conclusion. However, in a study on the Eifel National
Park, children were shown to have a general positive evaluation of the National Park [105].
Since the importance of the category “information possibility /knowledge transfer” (1.65%)
was also only found in the ranking of the coast sample, corresponding associations could
refer to the students” own learning processes that were already carried out in the mud flats.
In contrast, the categories “national” (2.95%) and “internationality” (1.82%) were found
in the ranking of the inland sample. These associations can again be traced with a literal
derivation from the stimulus word “national park” and thus are not related to content.
In contrast, the category “reference to the USA” (3.53%) can be technically understood in
reference to the historical development of national parks.

A particular diversity of associations emerges from the presentations. Even if the
multitude of non-subject-related or technically incorrect associations may be surprising
at first glance, additional literature relativizes this impression. For example, Grofs [26]
investigated educational institutions at the Lower Saxony Wadden Sea National Park
and interviewed visitors of different age groups about their perceptions of the national
park after visiting the exhibitions. From the 109 interviews, it could be seen that even
after people visited the facilities, hardly any scientific concepts about the national park
prevailed. Furthermore, the present study was able to confirm the finding from Grofi’s
study that there is a connotation of the term national park with a (city) park and often a
connection is made with “the national level” /“of a nation”. In this context, Grofs mentions
the commonalities of the ideas in different age groups as well as the connotation being
independent of educational qualifications.

5.2. Stimulus Word “UNESCO World Heritage Site”

As with the term “national park”, there are also various methodological and content-
related approximations for the designation “UNESCO World Heritage Site”, especially in
tourism research. There are studies available that have considered both World Natural
and World Cultural Heritage sites in conceptual terms. Ultimately, these studies primarily
examined the attitudes of (potential) visitors to various World Heritage sites in order to
draw conclusions about tourist attractions or explanations for tourist behavior. Likewise,
the impact of designating a site with the term “World Heritage” is often discussed in the
literature. Among other methods, word association methods have been used (for a review
of selected results, see [106]). From a biology didactics perspective, the findings of these
studies are largely irrelevant to the questions addressed in this paper. Moreover, they
mostly relate to Cultural World Heritage Sites. Once again, higher-level references are
illustrated only at selected points in the discussions, but they can in no way be considered
another standard for comparison.

In the respective rankings of the categories for the term “national park” and the
stimulus word “UNESCO World Heritage Site”, there was some overlap with regard to the
associations present in both. For the two stimulus words, the associations most frequently
named by the students of both samples were those that can be assigned to the category
“nature conservation” (20.84%/22.91%). These associations are understandable from a
technical point of view, as they illustrate the relevance or the general objective of this award.
In second place in both rankings was the category “term is unknown” (14.55%/14.46%).
Therefore, it can be assumed that the term “UNESCO World Heritage Site” is clearly more
unknown than that of “National Park”. It can be considered surprising that so many
students who live directly at the UNESCO World Heritage Site Wadden Sea describe this
term with their associations as unknown. Students’ local proximity to a World Heritage
Site does not directly indicate that the students are knowledgeable about this term. This
general result was further confirmed by looking at the number of associations per student:
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1.72 for the stimulus word “national park” and an average of only 0.96 associations for
“UNESCO World Heritage Site”.

The category “Wadden Sea” (10.01%/3.12%) was in third place in the ranking, which
resulted from the formation of categories from the coast sample students’ associations.
Similar to what was stated before, this stimulus word also had a special reference to the
Wadden Sea, which is located in the immediate vicinity. In contrast to the term “national
park”, the surveyed students from the inland also mentioned associations with the term,
“Wadden Sea”, and this can be explained by the consideration of the general data collection
on the context of the Wadden Sea. In the ranking of this sample, the category “reference
to other World Heritage Site” (9.08%) took the third place. This category mainly included
associations that refer to the Zollverein colliery (coal mine) and also to a World Heritage
Site from the immediate vicinity of the surveyed students. Therefore, clear parallels
can be drawn with the category “Wadden Sea”, which is comparably important in the
coast sample.

The students from both samples mentioned associations of the category “unique/special”
(6.77%/6.70%) comparably often. This characterization of World Heritage Sites is reason-
able from a technical viewpoint and is also in line with other study results which refer
particularly to World Heritage Sites [106,107]. Following this, there was the category “rel-
evance” (1.56%/3.25%). The associations from this illustrate the necessity of preserving
World Heritage sites.

With the category “nature” (5.41%/6.03%), a reference to the Wadden Sea was evident
as well as a literal derivation from the stimulus word. The latter also applies to the
categories “heritage” (2.17%/2.85%) and “concerning the world” (2.03%/2.92%). The
categories were found in both rankings. With the focus on the subject-related understanding
of these associations, the category “animals” (2.64%/1.59%) should also be mentioned
which also occurred in both rankings. In contrast, associations pertaining to the categories
“tree/forest” (1.69%) and “plants” (1.22%) were only mentioned to a considerable extent
by the students from the coast sample. A starting point for an explanation, at least for the
associations of the second category, could be the occurrence of plants in the Wadden Sea or
in the adjacent salt marshes.

Word associations which are attributed to the term “UNESCO World Heritage Site” in
the course of definitional development that can be included under the category “organiza-
tion” (2.77%/4.58%) had a non-negligible importance in both samples. From a technical
point of view, the reference here is to UNESCO as an organization rather than to a specific
World Heritage Site. As in the other studies consulted [107], which refer particularly to
cultural World Heritage sites instead of natural ones, the associations from the category
“historical dimension” (1.49%/1.79%) were also relevant in this study. Due to the reference
to a natural World Heritage Site, this result could be an indication of a lack of differentiation
between natural World Heritage Sites and cultural World Heritage Sites.

Clear references to the Wadden Sea can be inferred indirectly via the associations from
the category “national park” (1.13%), which were mainly expressed by the students of the
inland sample. In this area, the two stimulus words could be seen to overlap in terms of
their associations. This is logical due to the generally comparable objectives. A further
indication of this is the category “place with special rules for people” (1.56%/2.59%),
which was again found in both rankings. Associations that characterize this category
also appeared in considerable numbers for the other stimulus word, as already discussed.
Therefore, this comparison of the two protection designations made with the corresponding
associations can be illustrated. From a technical point of view, it should be noted that the
designation as a UNESCO World Heritage Site does not entail any legal consequences.
Through the laws in force in the national park, legal consequences can be established, but
this has in no way a direct relation to the UNESCO World Natural Heritage.

The category “general positive description” (2.10%) was found exclusively in the
ranking of the coast sample. This result confirms the assumption already made with regard
to the stimulus word “national park” that personal experiences with the Wadden Sea play
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a special role in the associations. Associations that can be assigned to the category “science”
(3.05%), on the other hand, only occurred in the ranking from the inland sample. From a
technical point of view, statements in this category make sense, especially with reference to
funding possibilities for World Heritage Sites.

6. Conclusions

In the present study, students’ word associations to the two terms “national park” and
“UNESCO World Heritage Site” were determined, and the relevance of subject-related as
well as non-subject-related associations could be shown. Some starting points for further
research projects could include clarifying the numerous non-subject-related associations
(especially to the stimulus word “national park”) as well as identifying further associations.

In addition, projects that focus on the sociological dimension of sustainability are
also useful and could be linked to the theoretical explanations given in Section 1.2. For
example, it would be possible in a subsequent study to consider the sociological meaning
of sustainability in relation to the two conservation designations for the specific case of
the Wadden Sea ecosystem. For this purpose, interviews could be conducted to record the
students’ ideas in detail and refer back to the results of this study. In light of the sociological
discourse regarding the definition of nature as a social construct, further research could
be conducted with other stakeholders. A survey of staff members from different areas
of the national park could provide insight into any commonly held conception of the
relationship between nature and society with reference to Beck’s theoretical anchors. Within
the framework of the present project, the employees from the educational institutions on the
Wadden Sea seem particularly suited for exploring this relationship from their particular
perspective. It would also be possible, among other things, to study the compromises
between social, economic, and ecological areas of interest regarding the Wadden Sea in
terms of their pedagogical presentation to the various student groups.

Furthermore, teachers and also learners could be asked about concrete threats to
the Wadden Sea and how to deal with them, in reference to Luhmann’s description of
challenges for modern society regarding ecological problems. The Wadden Sea is exposed
to many different threats. For example, oil is extracted in the national park [108], and the
effects of climate change—often in combination with overfishing—also have far-reaching
impacts on the species composition in the ecosystem [109]. From the interdisciplinary
perspective of sustainability, the consequences of mass tourism also resulting from the
designation as a national park and UNESCO World Heritage Site are of particular interest.
In this area, in addition to positive effects, for example with regard to educational work,
there are also projects that contradict a national park-friendly tourism development [110].
In corresponding studies, references to the Wadden Sea as a UNESCO World Heritage
Site and as a national park could again be made. For example, studies could examine the
various stakeholders as they are confronted with the empirically determined mixed conse-
quences of the protection designations. Existing studies have used different methodological
approaches to investigate the acceptance of the Lower Saxony Wadden Sea National Park
among the local population [111].

From a biology didactic perspective, the Wadden Sea is not only a place of learning and
a subject of lessons for students but also offers adults the opportunity of (informal) learning.
Therefore, it is in the interest of tourist research to conduct studies with adults and families.
Again, a consideration of the two protection designations is especially important as it can
be linked to the studies presented in the theoretical part of this paper. The presented results
do not refer specifically to the Wadden Sea but instead generally reflect overall trends
in relation to UNESCO World Heritage Sites and national parks. It seems reasonable to
empirically investigate the effects of the designation of the Wadden Sea as a National Park
and, due to the number of available studies in the literature, specifically as a UNESCO
World Heritage Site. Similar studies have already been conducted on the socio-economic
monitoring of the Schleswig-Holstein Wadden Sea National Park. Among other things,
the awareness of the Wadden Sea’s designation as a UNESCO World Heritage Site was
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investigated. This distinction was found to be largely unknown, even among the local
population [112].

For more specific details regarding how the in-depth studies with a biological focus
could be conceived and conducted, see [15]. Likewise, it is possible to repeat the survey
with a different sample and explore whether local proximity to another national park has a
different influence than reported in this study.

In summary, the results obtained in this study provided additional in-depth insight
into the learner perspective on the Wadden Sea in relation to the two stimulus words.
Nonetheless, there are still no biology didactic studies focusing on the Wadden Sea as a
learning site. In addition to the conceptual cues discussed for studies with a particular
sociological focus, studies with a focus on constructs particularly relevant to biology
education can also be implemented. The results obtained provide support for the design
and general understanding of such studies. For example, it is possible to take the positive
descriptions and enjoyment/pleasure related to the National Park highlighted in the
relevant categories in this study as a reason to look at the experience of nature at the
Wadden Sea. It is also possible to investigate the influence of activities at the Wadden
Sea on the students’ interest or motivation. In the same way, taking the associations with
the categories animals and plants into account would not only allow experience-oriented
research to be done but would also make it possible to determine the students’ specific
knowledge of species. The category information transfer/knowledge transfer attributes
such a task to the National Park—also in specific reference to the Wadden Sea National Park.

Therefore, in summary, there are numerous starting points for further biology didactics
research on the unique ecosystem of the Wadden Sea. The results of the present study
provide an important basis for the conception of these future studies, which could focus on
education for sustainable development.
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