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Abstract: The goal of the research was to assess whether landscape conceptualization systematically differed
across European languages in the context of the linguistic relativity debate. We examined the generalizability of
previous findings and evaluated the limits of used methodologies, drawing on a large and diverse sample of 14
languages across 5 linguistic families in Eastern Europe (Slavic, Baltic, Uralic, Romance, Hellenic). Participants
were asked to free-list terms associated with three linguistic domains: landscape, animals, and body parts. Mixed
ANOVA, pairwise comparisons, frequency distribution, cognitive salience, and semantic network analyses were
used to test for relationships and to visualize patterns and differences between languages. We confirmed that the
landscape domain was less structured than the domains of animals and body parts. Furthermore, the landscape
domain had weaker semantic connections across languages. However, we did not find any systematic differences
in landscape conceptualizations across languages that could be clearly attributed to linguistic factors. Rather, we
argue that the observed variability is more likely the result of multiple factors — geographical, cultural, and
linguistic. Building on previous research, we propose more nuanced methods in future research that integrate
qualitative, ethnographic insights with quantitative methods, while accounting for extra-linguistic factors.
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1 Introduction

Understanding how people perceive and conceptualize landscapes has become an increasingly important topic
for fundamental and applied research. We are facing the need to design adequate landscape policies in a world
dramatically and rapidly transformed by climate change, migration, urbanization, desertification, deforestation,
glacier melting, and the appearance of extensive solar and wind farms. Various factors shape people’s perception
of landscape, one of them being language. In a groundbreaking study, van Putten et al. (2020) tested the influence
of language on people’s conceptualization of landscape on a sample of seven Germanic and Romance languages
spoken in Western and Northern Europe. The researchers found that conceptualizations of landscape differed
across languages and between language speakers, concluding that local conceptualizations of landscape should
be taken into account when designing national or European landscape policies.

In addition to clear practical applications, these findings can also be placed in the context of the ongoing debate
on linguistic relativity, i.e. the influence of language on cognition (Malt and Majid 2013). This debate has a long and
rich history and is far from finished (Danesi 2021; Levinson 1996; Lucy 2016). Numerous studies have shown that
conceptualizations of the physical environment vary greatly across languages and there is a large cognitive and
linguistic diversity in landscape categorization and spatial grammar (Johnson and Hunn 2010; Levinson 2003;
Levinson and Wilkins 2006; Mark et al. 2011). However, no conclusive evidence has been found either in natural or
experimental research design settings which would prove or disprove the effect of language on spatial perception
(Hansen and O’Meara 2020; Heegard and Liljegren 2018; Urban 2020). Still, there appears to be an emerging
consensus that language may perhaps not determine thought and spatial cognition (“strong relativity hypothesis”)
but it channels thought into certain schemas, promotes specific forms of spatial perception, orientation and
conceptualization, and makes real-life spatial tasks easier to perform (“weak relativity hypothesis”)
(Baier et al. 2023; Haun et al. 2011; Wolff and Holmes 2011).

The purpose of this article is to contribute to the linguistic relativity debate by building on van Putten et al.’s
study. We draw on a sample of 14 languages from 5 language families (Slavic, Baltic, Uralic, Romance, Hellenic)
spoken in the eastern half of Europe from Finland in the north to Greece in the south. After presenting our
findings and comparing them with van Putten et al.’s study, we critically evaluate the limits of our methodology
and suggest its adaptation to better serve comparable research in the future.

2 Methods
2.1 Research sample

We collected usable data from a total of 2,970 speakers of Bulgarian, Croatian, Czech, Estonian, Finnish, Greek,
Hungarian, Latvian, Lithuanian, Polish, Romanian, Slovak, Slovene, and Ukrainian living in the respective
countries. Research participants were contacted via personal and professional networks and social media. The
most important criterion for selection was that the participants had to be native speakers of the given language.
However, we tried to diversify the sample to approximate the structure of the general population in terms of
residence, age, and educational level to account for potential sociodemographic differences in lexical proficiency
and semantic use. While the age structure of our sample was relatively balanced, women and university-educated
respondents were heavily overrepresented compared to the general population. The residential structure of our
sample varied across countries and included respondents living in villages, small towns, and large cities (see
Table 1 for sample composition).
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Table 1: Sample composition.

Country N Age (mean) Age (range) % Women % With a university education % Villagers
Bulgaria 130 43 19-84 66 85 8
Croatia 243 40 13-72 73 78 20
Czechia 160 34 17-72 73 67 29
Estonia 247 49 19-83 87 84 18
Finland 319 46 14-80 88 82 19
Greece 115 41 12-67 83 77 7
Hungary 209 30 12-76 76 43 20
Latvia 504 41 12-72 90 84 22
Lithuania 123 40 11-73 85 72 6
Poland 175 34 17-80 67 63 22
Romania 151 31 17-75 84 58 28
Slovakia 134 33 16-68 75 65 32
Slovenia 226 45 15-81 73 91 47
Ukraine 234 34 13-71 86 78 15

2.2 Data collection

Participants were asked to fill out an online form modelled after van Putten et al.’s study (van Putten et al. 2020) to
allow for comparison. The collection of responses took place between March 10 and April 4 2023. The need for
informed consent was waived by the ethics committee of the Institute of Ethnology of the Czech Academy of
Sciences because the questionnaire was fully anonymous, no personal or sensitive information which would
make it possible to identify specific participants was collected, and the questions themselves did not present any
potential emotional or psychological harm to participants. The research complied with all the relevant national
regulations, institutional policies and in accordance with the tenets of the Helsinki Declaration, and was approved
by the authors’ institutional review board or equivalent committee.

The form consisted of four sections. In the first section, participants were asked to free list words which they
associated with three linguistic domains —landscape, body parts, and animals (see Table 2 for translation of these
domain names into the research languages). The participants were given 3 min to list as many terms as possible
for each domain. In the second section, the participants were asked, using a five-point scale, to rate how difficult it
was to list terms in each of the three domains. In the third section, we asked how many hours per week the
participant spent engaging in outdoor activities (none/1-2 h/3-5h/6-8 h/9 and more) and how often the partici-
pant visited various landscape objects (high mountains, low mountains, forest, countryside, river, lake, coast,
desert, volcano, island, city park) choosing from predefined options (every day/at least once a week/at least once a
month/at least once a year/at least once every 5 years/have been at least once/never visited). For the same list of
landscape objects the participants were then asked to indicate which of them they had visited in the past six
months. In the last section, we asked about the sociodemographic profile of the participant — age, gender (male/
female/other), residence (village, small town, big city) and highest level of educational attainment (elementary/
secondary/university). This section served as a reference to compare our sample to the general population but
also to test for potential differences between sociodemographic groups irrespective of their language.

The form was created in English and then it was translated into individual languages by the members of the
research team. This process was an extremely challenging task because some landscape categories including the
landscape domain itself proved very difficult to translate in a way that would ensure identical understanding not
only within each country but across the entire sample. For example, krgjina, the immediate Slovak equivalent of
the English term landscape, also means country (e.g. Slovakia). To avoid confusion, the term krajinnd scenéria
(landscape scenery) was used instead. In Croatian, three different terms for landscape — krajolik/krajobraz/
pejzaZ — are used synonymously. Two different terms had to be used in Ukrainian - kpaesud/aandwagm — and
Bulgarian - saanowagmy/neiizasic to account for semantic differences hetween them. In Romanian, the word peisaj
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Table 2: Translation of domain terms.

Language Landscape Body parts Animals
Bulgarian naHawwagT/nensax 4acTy Ha TSNoTo XUBOTHU
Croatian krajolik/krajobraz/pejzaz dio tijela Zivotinja
Czech krajina Casti téla zvifata
Estonian maastik kehaosa loom
Finnish maisema ruumiinosat eldimet
Greek Tortio pépN TOU CLWHATOG {wa
Hungarian t4j testrészek allatok
Latvian ainava kermena dala dzivnieks
Lithuanian krastovaizdis kano dalys gyvanai
Polish krajobraz czesci ciata zwierzeta
Romanian un loc natural/o forma de relief partile corpului animale
Slovak krajinné scenéria Casti tela zvieratd
Slovenian pokrajina del telesa Zival
Ukrainian KpaeBma/naHawadt YacTWHK Tina TBapuHU

which is cognate with the Spanish paisaje and French paysage was not used because of the polysemy of the word
which would have led to an ambiguous understanding of the questions about landscape. Instead, un loc natural/o
forma de relief was chosen to avoid misinterpretation. Finally, it should be noted that three Slavic languages
(Bulgarian, Croatian, and Ukrainian) use terms for landscape derived from Romance (pejzaZ, neiizaxc) and
Germanic (nandwagm) languages, making the root words’ etymology opaque and semantically irrelevant. The
terminological situation was thus somewhat more complicated than in van Putten et al.’s study, hinting, at the
same time, at the significance of language in shaping the landscape perceptual domain. Analogical challenges
were encountered with terms for individual landscape objects (see Discussion).

Before data collection began, the form was tested on a small sample of 10-20 respondents in each country to
ensure the correct interpretation of individual questions and to eliminate any remaining ambiguities. After data
collection ended, the free-listed responses were standardized. Spelling errors and typos were corrected and upper
and lower cases, singular and plural forms, spelling variants, and definite and indefinite articles were unified to
make the following statistical analysis possible.

3 Results
3.1 Listing difficulty

Overall, participants considered listing terms in the landscape domain as the most difficult task. Mixed ANOVA
was used to test for differences between domains, languages and their combinations. The mean score of difficulty
(with 1as easiest and 5 as most difficult) was M = 2.0 for landscape as compared to M = 1.8 for body parts and M =1.7
for animals. Although these differences were relatively small, the effect of domain proved to be statistically
significant overall, F(1.94, 5,725.32) = 60.875, p < 0.001, as well as in contrasts (landscape x animals p < 0.001,
landscape x body parts p < 0.001 and body parts x animals p < 0.001).

However, the differences in perceived listing difficulty were not consistent across all languages. Participants
considered listing landscape terms as the most difficult in 11 languages, whereas the speakers of Croatian, Latvian
and Polish classified listing these terms as equally or less difficult than listing terms in the other two domains.
More importantly, pairwise comparisons showed that the reported difficulty of listing terms in the landscape
domain was significantly higher than in the body parts domain only in Czech (p = 0.010), Estonian (p = 0.032),
Lithuanian (p = 0.035), Slovak (p < 0.001) and Slovene (p < 0.001) and higher than in the animals domain only in
Estonian (p < 0.001), Finnish (p < 0.001), Hungarian (p < 0.001), Lithuanian (p = 0.018), Romanian (p = 0.041), Slovak
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(p < 0.001) and Slovene (p < 0.001). A detailed analysis thus showed a more complex picture than the summary
statistic.

The effect of language was also significant, F(13, 2,956) = 11.094, p < 0.001, and so was the combined effect of
language and domain, F(25.18, 5,725.32) = 6.336, p < 0.001. However, since we had no specific predictions on
differences in perceived difficulty between languages, we do not comment on this any further.

3.2 Number of terms listed

Participantslisted, on average, 7.9 terms for landscape, 8.4 terms for body parts and 10 terms for animals. Mixed
ANOVA was used to analyze the observed variation. The effect of the domain for the number oflisted terms was
statistically significant, F(1.88, 5,560.44) = 170.302, p < 0.001. The participants listed on average the smallest
number of terms for the landscape domain in all languages with one exception — in Ukrainian, the average
number of responses was lower for body parts than for landscape (see Figure 1). The effect of language was also
statistically significant, F(13, 2,956) = 80.347, p < 0.001, as was the combined effect of domain and language
(ANOVA, F(24.45, 5,560.44) = 10.470, p < 0.001). As with listing difficulty, we had no specific predictions on
differences between languages in the number of listed terms, so we do not comment on it further.

Pairwise comparisons did not show consistent results. In seven languages, the landscape terms were
significantly less numerous than the terms for animals (Bulgarian p = 0.022, Estonian p < 0.001, Finnish p < 0.001,
Hungarian p = 0.003, Lithuanian p = 0.045, Romanian p < 0.001, and Slovak p = 0.042). The difference between the
number of terms listed for body parts and animals was significant in five cases (Bulgarian p = 0.039, Estonian
p < 0.001, Finnish p < 0.001, Hungarian p = 0.033, Romanian p = 0.010). The difference between the number of
landscape terms and terms for body parts was not statistically significant in any language.

3.3 Frequency distributions

Terms in each domain were listed with different frequencies. Some were unique, others appeared in most
responses and many occurred in characteristic pairs, triads or even more complex associations (see Section 3.5 on
semantic networks). The analysis of the frequency of individual terms and the co-occurrence of their pairs

domain B exemplars_1_landscape Bl exemplars 2_animals B exemplars_3_body_parts

exemplars
=
8

N
3

SK

language

Figure 1: Number of terms listed for landscape, animals and body parts.
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(i.e. terms listed adjacently) showed a relatively consistent picture as demonstrated in Figures 2 and 3. Only a few
terms across all domains and languages were shared by most participants and their number drops rapidly from
left to right as terms with lower frequency and unique terms begin to dominate. Except for Romanian, landscape
terms shared among participants occurred with the least frequency compared to terms associated with the body
parts and animals domains. This trend was even more pronounced for the frequency of co-occurrence pairs, in
this case including Romanian. In other words, there was the least consensus among participants on what
constitutes the landscape domain. However, the tails of landscape curves were not longer than the tails of body
parts and animals curves, indicating a high incidence of low frequency and unique terms across the three
domains. Also, the landscape curves were not consistently steeper or less steep than the curves for the other two
domains — this property varied by language.

3.4 Cognitive salience

A cognitive salience score was calculated for each standardized term listed in the three domains. This measure is
used to analyze data generated in free-listing exercises. It reflects the extent to which a free-listed term is shared
(its frequency) and what priority it is given (position in the list). The formula used to calculate cognitive salience
scores was S = F/(NR) where F is frequency, N the number of participants, and R the mean rank (Sutrop 2001; van
Putten et al. 2020).

Tables 3-5 show the five most salient terms for each domain and language, including their translation into
English. The visualized results demonstrate several important facts. First, in each domain, there are terms which
are shared by speakers of all or almost all languages. These are mountain and forest in the landscape domain
shared by the speakers of twelve languages, head, hand/arm and foot/leg in the body parts domain shared by
speakers of all languages, and cat and dog in the animals domain also shared by speakers of all languages. Second,
of the three domains, the body parts domain had the lowest number of unique terms (14) while the landscape
domain had the highest (17). In other words, there is a higher variability in landscape domain associations than in
associations in the other two domains. The variety of landscape terms reflects both the typical character of the
local landscape (i.e. sea in the sea bordering countries) as well as the semantic association of the landscape
domain with the visual appreciation and depiction of landscape in some countries (e.g. view, painting, scenery,
Purvitis). Finally, when comparing the first two most cognitively salient terms in each domain, the body parts
terms are 3—6 times more salient and terms for animals 2-3 times more salient than landscape terms. However, in
the last two positions, landscape terms are equally or more salient than terms in the other two domains. There is
therefore much disagreement on what constitutes the three domains not only between languages but also
between speakers of the same language.

3.5 Semantic networks

To understand how the individual domains were structured internally, we analyzed and visualized complex
semantic networks in each domain (van Putten et al. 2020; Wartmann et al. 2015). First, we created a co-occurrence
matrix for each language and domain, containing counts of pairs of terms listed adjacently. This matrix was fed
into Gephi (Bastian et al. 2009), a software which we used to build undirected graphs where pairs such as
hill - forest and forest — hill had equal relevance for the visualized connectivity of the network. Terms were shown
as nodes and co-occurrences between them as lines. Louvain community detection (Blondel et al. 2008) imple-
mented into Gephi was used to identify related sets of terms based on their co-occurrence.

In most languages and domains, modularity values were greater than zero, meaning term clustering was not
random. This was, however, not true for Croatian, Lithuanian, Polish and Ukrainian in the animal and landscape
domains and for Croatian, Lithuanian and Ukrainian in the body parts domain where the modularity value was
zero, i.e. there was no observable clustering. Clusters were subsequently differentiated by colors. These were
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Figure 2: Frequency distribution of terms for landscape, animals and body parts. The x-axis corresponds to a term arranged in descending
order of frequency, from most to least frequent. The y-axis indicates the frequency as a proportion of the total number of participants.
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Figure 3: Frequency distribution of co-occurrence pairs for terms listed for landscape, animals and body parts domains. The x-axis shows
the 100 most frequent co-occurrence pairs, arranged in descending order of frequency. The y-axis reflects their frequency as a percentage of
the total participant count.
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Table 3: Five most cognitively salient terms in the landscape domain by language.

Language Term Translation Salience Language Term Translation Salience
Bulgarian nnaHnHa mountain 0.08 Latvian glezna painting 0.10
npupoga nature 0.08 plava meadow 0.09
KapTuHa painting 0.06 daba nature 0.09
ropa forest 0.05 mezs forest 0.06
rnegka view 0.05 Purvitis Purvitis® 0.05
Croatian priroda nature 0.13 Lithuanian miskas forest 0.17
Suma forest 0.06 kalnas mountain 0.13
planina mountain 0.05 upé river 0.10
slika painting 0.05 eZeras lake 0.08
livada meadow 0.05 medis tree 0.07
Czech les forest 0.12 Polish géra mountain 0.15
louka meadow 0.09 widok view 0.10
pfiroda nature 0.08 las forest 0.07
strom tree 0.08 morze sea 0.06
hora mountain 0.08 obraz painting 0.04
Estonian magi mountain/hill 0.13 Romanian munte mountain 0.46
mets forest 0.09 deal hill 0.23
puu tree 0.06 campie plain 0.16
org valley 0.06 mare sea 0.07
pold field 0.05 padure forest 0.06
Finnish jarvi lake 0.10 Slovak hora mountain 0.11
metsa forest 0.09 les forest 0.08
meri sea 0.07 Itka meadow 0.07
pelto field 0.05 kopec hill 0.06
kaunis beautiful 0.04 strom tree 0.06
Greek 6dhaooa sea 0.12 Slovene narava nature 0.07
Bouvd mountain 0.1 gozd forest 0.05
@uon nature 0.07 gora mountain 0.05
6éa view 0.06 travnik meadow 0.05
OHopYog beautiful 0.05 hrib hill 0.04
Hungarian szép beautiful 0.08 Ukrainian ropa mountain 0.1
hegy mountain 0.07 npupoaa nature 0.07
fa tree 0.06 none field 0.06
erdd forest 0.04 nerizax scenery 0.05
természet nature 0.03 Mope sea 0.04

Vilhelms Purvitis was a famous Latvian landscape painter and educator (1872-1945).

assigned randomly, not by semantic proximity, and their function is simply to differentiate clusters from each
other within the particular language and domain, not to compare the clusters across languages.

The size of nodes reflects the frequency of occurrence and the width of edges (lines connecting nodes) reflects
the frequency of co-occurrence, in hoth cases weighted by the calculated weighted degree (i.e. the total number of
co-occurrences associated with each node). The network was then organized using the Fruchterman Reingold
force-directed layout algorithm. To make the visualizations easier to interpret and to bring out the core concepts
and connections in each domain, we removed all nodes with a weighted degree of less than 23.4 % of participants,
following the work of van Putten et al. (2020) for easier comparison. It should be emphasized that this is a purely
arbitrary threshold and alternative threshold levels may be more appropriate for different data. The visualized
semantic networks are shown in Figures 4-6.
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Table 4: Five most cognitively salient terms in the body parts domain by language.
Language Term Translation Salience Language Term Translation Salience
Bulgarian pbka hand/arm 0.37 Latvian roka hand/arm 0.51
Kpak foot/leg 0.25 kaja leg 0.27
rnaea head 0.23 galva head 0.15
KparHuK limb 0.09 véders stomach 0.04
Topc torso 0.05 rumpis torso 0.02
Croatian ruka hand/arm 0.49 Lithuanian ranka hand/arm 0.42
noga foot/leg 0.24 koja leg 0.33
glava head 0.19 galva head 0.29
oko eye 0.03 pirstas finger 0.04
trup torso 0.02 nosis nose 0.03
Czech ruka hand/arm 0.31 Polish reka hand/arm 0.33
hlava head 0.25 noga foot/leg 0.26
noha foot/leg 0.23 gtowa head 0.20
trup torso 0.06 brzuch stomach 0.04
oko eye 0.06 oko eye 0.03
Estonian kasi hand/arm 0.38 Romanian cap head 0.31
pea head 0.37 mana hand/arm 0.25
jalg foot/leg 0.31 picior foot/leg 0.17
kael neck 0.07 ochi eye 0.06
koht stomach 0.06 membru limb 0.06
Finnish kasi hand/arm 0.40 Slovak ruka hand/arm 0.28
jalka foot/leg 0.31 hlava head 0.28
paa head 0.27 noha foot/leg 0.19
varvas toe 0.04 oko eye 0.04
sormi finger 0.04 telo torso 0.04
Greek XépL hand/arm 0.30 Slovene roka hand/arm 0.46
oL foot/leg 0.25 noga foot/leg 0.27
KEPAAL head 0.21 glava head 0.25
patt eye 0.05 telo body 0.04
putn nose 0.04 prst finger 0.03
Hungarian lab foot/leg 0.19 Ukrainian pyka hand/arm 0.43
fej head 0.18 Hora foot/leg 0.25
kéz hand/arm 0.14 ronoBa head 0.20
kar arm 0.13 Tyny6 torso 0.03
nyak neck 0.05 0KO eye 0.02

To be able to compare networks between domains and languages, two measures were calculated: the average
weighted degree and modularity. The first expresses the connectivity of a network, reflecting both the connec-
tions as well as their strength. The second measures the clustering in the network (the higher the value, the
greater the clustering). Using a one-way ANOVA, we found a significant effect of the domain on average
weighted degree, F(2, 39) = 15.176, p < 0.001. Pairwise comparisons with Bonferroni corrections showed sig-
nificant differences between the domains of landscape and body parts (p < 0.001) and animals and body parts
(p = 0.005). The difference in average weighted degree between the domains of landscape and animals was not
statistically significant. Landscape showed the lowest mean value of average weighted degree (M =5.82,SD =1.1)
followed by animals (M = 6.36, SD = 2.9) and body parts (M = 9.88, SD = 1.57). This measure indicates that terms in
the landscape domain have fewer and weaker connections compared to the other two domains. We found no
statistically significant effect of domain on modularity. The pairwise comparisons were not significant either.
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Table 5: Five most cognitively salient terms in the animals domain by language.

Language Term Translation Salience Language Term Translation Salience
Bulgarian Kyde dog 0.14 Latvian suns dog 0.27
KOTKa cat 0.10 kakis cat 0.21
npvpoaa nature 0.05 lacis bear 0.03
VB wild 0.05 vilks wolf 0.03
JoMalleH domestic 0.04 lapsa fox 0.03
Croatian pas dog 0.29 Lithuanian suo dog 0.31
macka cat 0.15 kate cat 0.28
kuéni ljubimac pet 0.06 naminiai domestic 0.06
divlja wild 0.03 vilkas wolf 0.05
lav lion 0.02 arklys horse 0.04
Czech pes dog 0.21 Polish pies dog 0.28
kocka cat 0.16 kot cat 0.20
domaci domestic 0.07 Z00 Z00 0.04
krva cow 0.05 kon horse 0.03
divoka wild 0.04 dzikie wild 0.02
Estonian koer dog 0.24 Romanian caine dog 0.20
kass cat 0.22 pisica cat 0.18
lehm cow 0.07 salbatic wild 0.07
karu bear 0.05 domestic domestic 0.07
hunt wolf 0.04 cal horse 0.06
Finnish kissa cat 0.26 Slovak pes dog 0.26
koira dog 0.25 macka cat 0.18
hevonen horse 0.07 kon horse 0.05
lehma cow 0.05 doméci pet 0.04
lintu bird 0.03 Z00 Z00 0.03
Greek oKUAOG dog 0.20 Slovene pes dog 0.27
ydta cat 0.16 macek cat 0.21
ayptog wild 0.03 krava cow 0.03
Alovtdpt lion 0.03 konj horse 0.03
ahoyo horse 0.03 divja wild 0.02
Hungarian kutya dog 0.16 Ukrainian KiT cat 0.24
macska cat 0.13 cobaka dog 0.21
haziallat domestic 0.03 KopoBa cow 0.03
madar bird 0.03 apyr friend 0.03
16 horse 0.03 KiHb horse 0.03

Average modularity was lowest for landscape (M = 0.13, SD = 0.11) followed by animals (M = 0.21, SD = 0.17) and
body parts (M =0.22, SD = 0.14). Compared to the other two domains, landscape terms had a lower propensity for
clustering.

3.6 Individual differences in landscape experience

We followed van Putten et al. also to see if the length of participants’ outdoor activities and the frequency of
personal experience with various landscape objects correlated with the number of terms free-listed in partici-
pants’ responses. Calculating Spearman’s rho correlation coefficient, we found a weak positive correlation
between the amount of time spent in outdoor activities and the number of listed terms, r5(2,970) = 0.11, p < 0.001.
There was no statistically significant correlation between the number of listed objects and landscape objects
visited at least once a month, r(2,970) = 0.01, p = 0.550, or landscape objects ever visited, rs(2,970) = —0.01, p = 0.795.
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4 Discussion

In general, the participants of our research showed similar linguistic characteristics as were reported in van
Putten et al.’s study (2020). The landscape domain seems to be less well-defined than the animals and body parts
domains. Subjectively, the participants considered listing terms in the landscape domain as more difficult than
listing terms in the other two domains. This was reflected in the fact that they listed fewer landscape terms, these
terms were listed with the lowest frequency and they had the smallest proportion of shared co-occurrence pairs.
Furthermore, there was a broader variety of the most cognitively salient terms in the landscape domain than in
the other two domains. All of this suggests that the landscape domain may be more weakly structured than the
other two domains at both the inter-language as well as the intra-language level.

We also have to concur that the internal structuring of the landscape domain varied across languages as
demonstrated by the cognitive salience and semantic networks analyses. For example, mountain appears to
represent landscape across European languages, just as van Putten et al. found in their study. However, we were
not able to identify any patterns characteristic of language families similar to those suggested by van Putten et al.
Sea, for example, played a prominent role in (some) sea-hordering countries, but it was ostentatiously absent in
Croatian, Slovene and Estonian. In the first two cases, this is probably the result of the residential composition of
the research sample (predominance of Zagreb and Ljubljana residents), reflecting the local experience of land-
scape. We would expect to find more references to the sea if this research were done on the coast. This would
indicate the importance of environmental factors in landscape conceptualization as suggested by Hansen and
O’Meara (2020). Furthermore, in the Slovene national imagination, mountains, rather than the sea, occupy a more
prominent role, so cultural factors may be at play as well. On the other hand, in Estonia, the low frequency of
references to the sea (and sea-related landscape features) in free-listed responses may be the direct result of the
question formulation. The word maastik was used as a translation for landscape. Estonian, however, has a
separate word for seascape (merevaade), associated with a partially different cognitive and linguistic domain. Asa
consequence, the question formulation may have limited the range of responses we were able to collect. This
would, by contrast, indicate the importance of language in landscape conceptualization.

More apparent was the clustering by semantic proximity. For example, water-related terms often formed
distinct clusters (Czech, Estonian, Finnish, Hungarian, Slovak) as did characteristic, rhythmically changing fea-
tures of the local cultural landscape such as field, meadow and forest (Czech, Estonian, Finnish, Slovak) or
geomorphologically related terms such as mountain, hill and valley (Czech, Estonian, Hungarian, Slovak, Slovene).
Another very interesting result is the aesthetic and visual understanding of landscape as evidenced by terms such
as beautiful, view, scenery, painting and Purvitis. One cannot but recall the seminal work of Denis Cosgrove in
which he defined landscape as a historically conditioned way of seeing (re-)produced by hegemonic power
relations that has to be learned (i.e. landscape as a visual ideology) rather than as an external physical envi-
ronment naturally existing independent of perception (Cosgrove 1998). This would also explain why terms such as
mountain and forest seem to symbolize landscape in nearly all languages and even in countries which are very flat
such as Lithuania and Estonia (or the Netherlands in van Putten et al.’s data) or countries with proportionately
little forest cover such as Hungary. To a significant extent, Europeans have learned to perceive the landscape in
similar ways despite their linguistic differences. Rather than as a piece of strong evidence for linguistic relativity,
we, therefore, see these results as a reflection of the diversity of local landscapes, the ideological dimension of
landscape portrayal and aesthetics, and the internal semantic organization of the landscape domain. Landscape
perception seems to be the result of complex factors of which language is but one. A holistic approach is therefore
needed (Antrop and van Eetvelde 2017).

Furthermore, a detailed analysis of our results shows a somewhat more complicated picture than was
reported by van Putten et al. Differences in difficulty, number of listed terms and co-occurrence pairs, degree of
cognitive salience and other trends were not identified in all languages equally. Even where they were observed,
in many cases they were not statistically significant. This may be due to methodological limits (see below) but it
may also be an indication of a lack of fundamental differences between languages or the influence of extra-
linguistic factors for landscape conceptualization. For example, despite identical methodology, we did not
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observe any preference for celestial or water-related phenomena in Romanian which van Putten et al. identified
in their sample of Romance languages and which would set Romanian apart from the other languages and
language families in our sample. This may be the result of the linguistic and/or cultural influence of surrounding
Slavic and Hungarian nations but it may also be a potential test for the validity of van Putten et al.’s claim for
language family-level differences in landscape conceptualization. By contrast, mountain and sea co-occurred in
the same association frequently (Bulgarian, Greek, Polish, Romanian, Ukrainian) across language families and the
only language with a clear association of mountain with celestial phenomena was Slovak. Further research is,
therefore, clearly needed.

To do this, we need to engage in a critical discussion about appropriate methodology, identify the limits of
applied methods, and suggest alternative courses of research. Comparing our results with van Putten et al.’s, it is
apparent that although we had a larger sample overall and for each language, our participants listed, on average,
three times fewer responses. The total number of provided terms differed between languages with speakers of
Hungarian and Czech giving the highest average number of landscape terms (18 and 16) and speakers of Croatian
and Latvian offering the least (4 and 5). In addition, in some languages (namely Croatian, Latvian, Slovene and
Ukrainian), the proportion of one-word answers was relatively high (18-35 %) but even discounting one-word
answers, the average number of listed terms in most languages was still low and only four languages exceeded 10
(Czech, Estonian, Finnish and Hungarian). This may have had a negative effect on the statistical significance of
calculations of frequency of occurrence and co-occurrence pairs, the estimation of cognitive salience and the
construction of semantic networks even though our results were generally aligned with van Putten et al.

We do not have a clear explanation for this problem because instructions for respondents in all languages
were identical. The form was distributed on-line, the respondents filled it out independently, and the researchers
could not influence respondents by any additional instructions. We speculate that the low number of responses in
some languages may have been due to the more frequent use of mobile phones rather than computers for
answering the form. Small screens, small keyboards, and the “scrolling mentality” of phone use may have led to
less patience with the form and a lower willingness to use the three-minute limit in its entirety. We recommend
that future researchers pay extra attention to encouraging participants to list as many responses as possible
within the given time. Taking growing mobile phone use for on-line surveys as a given, one possible solution to the
problem of low response rate could be to implement audio input into the form, so respondents can simply dictate
free lists instead of typing them.

While this may have been a problem that we introduced into the research, we believe other aspects of the
research should be re-evaluated for future uses as well. First, as noted above and as commented on by van Putten
et al. for their study, the creation of forms in different languages presents a double challenge. All participants
across languages must receive identical prompts which is a common problem in international social science
research. This research, however, brought an additional challenge arising from its research object: language.
There is a high risk of tautology in this process. The choice of terms is hence a highly delicate matter significantly
influencing participants’ responses. By constructing a form about landscape, we run the risk of constructing the
landscape we want to learn about.

As we pointed out above, it was not only difficult to translate the landscape domain itself but also the
individual landscape terms appearing in the form. Greek, for example, does not have a single word for coast. The
differentiation of mountains (higher than 1,000 m) and hills (lower than 1,000 m) by van Putten et al. was a self-
fulfilling prophecy not corresponding to the differentiation of mountains, hills and other convex landscape
features in individual languages or the mountain-hiking experience of their speakers. By contrast, Estonian only
has one word (mdgi) for both mountains and hills. Czech has a word for lake but there are almost no lakes in
Czechia because the term is used only for naturally formed water bodies, unlike ponds and dams which are
plentiful, intimately known and forming entire emblematic cultural landscapes (but which were not offered in
the form although participants listed them twice as frequently as lakes). In other words, the form contained terms
often irrelevant for many participants because of their lack in the local landscape (such as volcano and desert) or
their lack in the local language (e.g. the case of mountains and hills in Estonian). On the other hand, potentially
more salient terms which could be more productively correlated with the free-listed responses to see if physical
experience with landscape objects correlated with landscape conceptualization were missing. This could explain
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the absence of a relevant correlation between landscape experience and free-listed responses in both our and van
Putten et al.’s data.

Analogically, it was very complicated to translate participants’ responses back into English without losing the
subtle nuances of meaning (or mixing up meanings in the case of polysemic terms). Words would rarely have one-
to-one translations. The nominal equivalence of terms may not correspond with the rich meaning(s) they have in
everyday use. Standardization which is necessary for statistical analyses may erase such differences and create a
false picture of the semantic organization of the linguistic domain. For example, the unification of singular and
plural forms may have obfuscated differences in landscape perception in terms of scale and understanding. In
each language, some words appeared predominantly in the plural while others appeared in the singular. Is it
relevant? Finally, spelling differences may betray differences in landscape understanding in languages with a
high degree of dialectal variations.

One potential solution to the risk of tautology is to use a two-step process. First, ask one sample of participants
to free-list terms associated with a certain domain, create a list of the most salient landscape objects for each
language, and then ask a second group of participants to free-list responses and choose objects from the list
created with the first group to see if experience with specific landscape features corresponds to listed terms. Of
course, this is only possible for those languages that have a term for landscape and differentiate the landscape
domain from other domains. If this is not the case, such as in Tzeltal (Brown 2008), the process has to begin with
the participants’ delimitation of the domain for which we want to generate lists of terms.

Still, this may not be sufficient to avoid ambiguity and polysemy. From lists of terms alone we have no way of
knowing if participants understand the terms identically even within a single language, let alone across many
languages. It may be that their images of landscape may be similar even though they use different terms to
describe them (and vice versa). The correct procedure would then be to incorporate yet another step into the
research process in which participants would be asked to describe, draw or photograph instances of listed terms.
This would add quality to the data and with sufficient numbers a statistical analysis of such descriptions, drawings
and photographs could also be carried out. We therefore support the call for the use of micro-ethnographies to
understand better the localized conceptualizations of landscape (Downey and Gillett 2023).

5 Conclusions

The landscape domain seems to be more loosely structured than the animals and body parts domains. Language
speakers find the landscape domain more difficult to define and there is less consensus among them on what
constitutes it. We also found some variability in landscape conceptualizations across languages but this vari-
ability does not seem to be systematic. At this moment, we are unable to conclude that speakers of different
languages conceptualize landscape differently on a fundamental level. Multiple factors influencing landscape
perception appear to be at play and landscape conceptualizations seem to differ individually, geographically,
linguistically, as well as culturally. We must therefore strongly support van Putten et al.’s call to incorporate local
understandings of the landscape into regional, national, and European landscape policies. Research such as van
Putten et al.’s and ours helps to break the path for such an understanding.

In relation to the linguistic relativity debate, a more complex methodology has to be designed to test for the
effect of language on landscape perception. Recent research suggests that speakers of different languages may
differ in landscape perception in their sensory, motor, and emotional associations of individual landscape
categories (Striedl et al. 2024). However, isolating the precise influence of linguistic and extra-linguistic factors
and incorporating local qualitative understandings of landscape terms remains a challenge.

While a unified methodology provides valuable insights by highlighting both similarities and differences
across languages and language families, our overall contribution to the linguistic relativity hypothesis may not be
as substantial as initially anticipated due to apparent cultural commonalities. The languages we examined all
originate from cultures that Majid and Levinson (2010) called WEIRD (Western, Educated, Industrialized, Rich,
and Democratic). This shared cultural and socioeconomic background may increase the likelihood of similarities
in conceptualizations, outweighing potential linguistic differences. Expanding the comparative analysis to
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include non-European languages, cultures and geographies such as Native North America (e.g. Basso 1996; O’Neill
2008), Aboriginal Australia (e.g. Koch and Hercus 2009) or Africa (e.g. Krohmer 2010) is therefore a must for future
research.
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