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In dialectology, the central relationship under investigation is usually that between
dialect distance and (Euclidean) geographic distance. Nevertheless, other approaches]j
than geographic distance may be better suited to represent the relationship humans
have with space, such as travel times (Gooskens 2004) or rice paddy distances (Stan-
ford 2012), and have been successfully used to explain dialect variation.

In this study, we explain perceptual dialect differences using both geographic dis-
tance and a different type of distance that is commonly used in the field of cognitive
geography. Cognitive geography is based on the assumption that an individual’s
mental representation of their environment has a greater effect on their behaviour
than the actual environment (Montello 2018). A commonly used metric in cognitive
geography is the cognitive distance: the geographic distance between two places
as estimated by an individual (Montello 1991). Although the individual and social
aspects of language are an important component of research in dialectology, the
individual and social aspects of geography have not been widely considered. This
study introduces the use of cognitive distances into dialect research and investi-
gates whether these mental representations of space can serve as an explanatory
variable in dialectology.

Nearly 800 participants from the north of the Netherlands provided cognitive dis-
tances between the place where they grew up and seven other locations in the same
region. They also rated the similarity of dialect recordings from these locations to
the dialect of the location where they grew up. A linear mixed-effects regression
model was built to predict perceptual dialect distance from both cognitive distance
and geographic distance. The resulting model indicates that geographic distance is
more predictive of perceptual dialect distance than cognitive distance. There was
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also a significant interaction between cognitive and geographic distance. Cognitive
distance is more predictive of perceptual dialect distance when geographic distance
is short than when geographic distance is long. Furthermore, an exploratory analy-
sis revealed that gender and proficiency in the participants’ local dialect were pre-
dictive of perceptual dialect distance. Our findings indicate that cognitive distance
can be used to explain dialect variation, especially when the area under investiga-
tion is small, and consequently that the framework of cognitive geography can be
usefully employed in dialectological research.

1 Introduction

In dialectology, space has historically been treated for the most part as a blank
canvas on which linguistic (and sometimes social) information is visualised. This
treatment of space has been criticised as too one-dimensional and dismissive of
findings from different subdisciplines of geography (e.g., Britain 2013), but as of
yet only a small amount of research has been done in which a broader consid-
eration of space in dialectology is taken. Perceptual dialectology to some degree
forms an exception to this, as methods from the field of cultural geography have
been adapted for dialect research by perceptual dialectologists, most notably Pre-
ston (e.g., 1981, 1999). However, while cultural geography concerns itself with
the spatial distribution of culture (Anderson et al. 2003) and in the case of per-
ceptual dialectology, language and language attitudes, the ways in which space
itself can influence attitudes and behaviour are not its main focus. An analysis of
this relationship forms an interesting addition to the analysis of dialect variation.
One field that does concern itself with this particular relationship is cognitive
(as opposed to the aforementioned cultural) geography, which focuses on the
mental representations of space that people have and how these influence their
behaviour. This study introduces the cognitive geographic measure of cognitive
distances into dialect research and investigates whether these mental representa-
tions of space can serve as an explanatory variable in dialectology. Specifically,
we do this by investigating whether including cognitive distance, in addition to
geographic distance, leads to better predictions of perceptual dialect distance in
the Gronings dialect area.

282 Draft of June 26, 2024, 10:35



12 A cognitive geographic approach to dialectology

2 Background

2.1 Traditional notions of space in dialectology

In traditional dialectology, space is usually represented by a map on which lan-
guage variation is presented. The first dialect maps were often representations of
the geographical variation of one word or a single linguistic feature, where differ-
ent variants of that word or the different variants of the feature were written on
the map at their respective locations (Rabanus 2017). Although these maps were
detailed and precise, they were not very insightful as it can be difficult to dis-
cover patterns in the spatial distribution of words. Later dialect maps made use
of points with different shapes or colours to signify the different variants that
were present and provided a more easily accessible overview of the geographic
patterns of language variation. A different type of dialect map uses isoglosses
to signal borders in dialects or languages, usually between different variants of
a feature. Maps consisting of bundles of isoglosses made it easier to distinguish
between areas in which related variants are used (Rabanus 2017). Although space
plays an important role in these visualisation techniques, it is for the most part
treated as a blank canvas and a recipient for linguistic (and sometimes extra-
linguistic) information. Some conclusions about spatial patterns other than geo-
graphic distance can be based on the administrative and geographic features that
are sometimes present on these maps, but not in a systematic manner. This is, of
course, not to say that social, historical and political patterns that are themselves
spatially stratified have not been used to explain (spatial) variation in dialects.
In Germany and the Netherlands, in particular, expansiological dialectology has
been influential in offering alternatives to explaining spatial patterns that are
not purely geographical by including information on communicative patterns
(Goossens 1977).

Space itself as an explanatory variable had not been taken into account in
dialectology until the early 1970s, when different models of the diffusion of lan-
guage change were proposed. These new models of diffusion were a criticism of
the wave model (Bailey 1973), which proposed that new variants moved through
space more or less in a straight line, spreading from one location to the next on
the basis of proximity. The most prominent example of these new models is the
gravity model (Trudgill 1974), which proposed that language change does not
spread through space evenly but that new variants take hold in large population
centres first and then spread to rural areas. In the gravity metaphor that is used,
urban centres exert a certain gravitational pull on new variants, pulling them
towards themselves before they reach rural areas. In this model, social aspects

Draft of June 26, 2024, 10:35 283



Hedwig G. Sekeres, Martijn Wieling & Remco Knooihuizen

of space are granted more importance than in the wave model as it takes into
account other (non-linguistic) phenomena that are stratified across space and
that influence both space itself and human (linguistic) behaviour. Research on
the spread of language change often found conflicting results. One study on Ok-
lahoma dialects found, for example, that change from above followed a different
spatial pattern, spreading from urban to rural, than change from below, which
spread from rural to urban (Bailey 1973, Labov 1965). Here we find that dialec-
tology really starts to engage more with space and spatial patterns, as the inter-
actions between linguistic and spatial phenomena are researched. In the Nether-
lands, a dialectometric study investigating the use of the gravity model in the
Netherlandic Low Saxon language area found patterns of diffusion that were the
opposite of what the gravity model would predict (Nerbonne et al. 2005). How-
ever, that study did not differentiate different types of features, so no interaction
between spatial and linguistic patterns could be found.

Some special attention regarding the interaction between language and space
is merited by the field of perceptual dialectology as it has engaged with methods
from different geographic subdisciplines from an early stage. Whereas traditional
dialectology concerns itself with dialects as described by linguists, the field of
perceptual dialectology investigates the attitudes and beliefs that non-linguists
have about dialects and dialect variation (Preston 1999).

The field of perceptual dialectology came into existence more or less simulta-
neously in Japan and the Netherlands, with accounts differing on the birthplace
of the field (Montgomery & Beal 2011). In the Netherlands, the so-called pijltjes-
methode (or ‘little-arrow method’) was developed. In this approach, participants
were asked to indicate in which locations the dialect was the same or very simi-
lar to their own dialect. This information was visualised on maps with small ar-
rows that indicated which areas were seen as similar by the participants. These
maps were then compared with dialect maps based on known dialect differences
and isoglosses in order to assess whether the participants’ perception of dialects
matched the actual dialect situation. For many areas, this was the case although
interesting differences between production and perception of dialect differences
arose as well (Weijnen 1946). In Japan, dialectologists took a similar approach in
which they asked participants to rate the similarity of their dialect to other di-
alects on a continuum. The results of this task were visualised on a map in which
lines were drawn to signify the different perceptual areas (Sibata 1999). Results
from these studies differed more starkly from the dialect areas that were tradi-
tionally distinguished, and gave rise to the investigation of different components
of language variation in dialectology, such as pitch accent (Montgomery & Beal
2011).

284 Draft of June 26, 2024, 10:35



12 A cognitive geographic approach to dialectology

From the 1980s onwards, the field of perceptual dialectology underwent great
development, when Dennis Preston incorporated mental maps from the field of
cultural geography in dialectology (Montgomery & Beal 2011, Preston 1981). In
cultural geography, mental maps have been used from the 1960s onwards to visu-
alise the mental representations that people have of space (Lynch 1964, Portugali
2018). This is usually done by prompting participants to draw a map of a certain
area as they remember or perceive it, sometimes with a specific goal in mind
such as to draw important landmarks or their commute to work. Mental maps
provide insight into the places people find important and how they believe these
places relate to each other (Gould & White 1974). Preston adapted the mental
maps to dialectological research and created the so-called draw-a-map task. In
the draw-a-map task as developed by Preston, participants are asked to indicate
on a map where they would locate certain speech patterns, and sometimes also
which types of people they associate with these patterns. With the introduction
of this task, space started to play an integral role in perceptual dialectology as
the visualisation of linguistic information is not only done by researchers after
the linguistic data has been collected, but the participants themselves are also
required to think about dialects in space. In this way, linguistic data are gen-
erated in a manner that is inherently more spatially oriented. However, as the
draw-a-map task was borrowed from the field of cultural geography rather than
cognitive geography, the mental representations of space itself are not used as
an explanatory variable in this type of research. As with the maps made in tra-
ditional dialectology, space is rather a blank canvas on which linguistic and - in
this case — social data are visualised, and not a factor that is to be taken into con-
sideration on its own. One notable addition to the analysis of these maps is the
use of the cultural prominence of locations by Montgomery (2012). He found that
areas that were drawn by participants on their dialect maps had almost without
exception undergone an increase in cultural prominence based on the number of
mentions in two newspapers per head of population. Although the participants
themselves in this case did not give indications of the cultural prominence of
regions, this approach does acknowledge that properties of a region can affect
people’s dialect perception.

Next to the draw-a-map task, Preston developed and adapted several other
techniques for perceptual dialectological research. One such technique is asking
participants to rate the difference between a given dialect and the dialect spoken
at the place where the participant grew up. This measure, also called the percep-
tual dialect distance, is also employed in our study. Other methods introduced
by Preston are the collection of non-linguists’ ratings of the correctness and/or
pleasantness of dialects, asking participants to identify a dialect and to link it to
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a geographic location, and conducting interviews to gather qualitative data on
non-linguists’ attitudes and beliefs, for example by asking them about the pre-
vious tasks or to talk about characteristics of the speakers of certain variants
(Preston 1999).

Research in perceptual dialectology actively engages with space in the sense
that participants in a draw-a-map task or an interview are asked to think about
language spatially. However, the variables used to explain why participants hold
certain attitudes or give certain judgments are typically social, not spatial. Treat-
ing space itself as an explanatory variable that encompasses more than merely
geographic distance is still relatively rare. This omission has been criticised in
the field of dialectology in general: “Space has largely been treated as an empty
stage on which sociolinguistic processes are enacted. It has been unexamined,
untheorised and its role in shaping and being shaped by variation and change
untested” (Britain 2013: 471). There are developments in this regard, with several
authors pointing out the importance of perceptual space in language variation
(e.g. Britain 2011, Preston 2010), but to our knowledge this has not yet resulted
in studies in which perceptual space is quantified and included as a variable.

2.2 Alternative notions of space in dialectology

One of the most frequently used alternatives for geographic (as-the-crow-flies)
distance in dialectology is travel distance, expressed as the number of kilometres
one would need to travel to get from location A to location B. The advantage of
using travel distance over geographical distance is that it provides researchers
with more insight into possible contact situations. Using travel distance as a
way to incorporate this geographic information in dialectology was done, for
example, by van Gemert (2002), and later adapted in the form of travel times by
Gooskens (2004). Gooskens found that dialect distances in Norway correlated
more strongly with historical travel times than with simple Euclidean distances,
which was explained by the amount of contact that dialects historically had, due
to the amount of time that travel would take (Gooskens 2004). The use of both
travel distances and travel times in dialectological research has further success-
fully been demonstrated in a study on Japanese dialects (Jeszenszky et al. 2019),
in which an increase in travel distance and travel time correlated positively with
an increase in dialect distance. Although neither travel distance nor travel time
outperformed geographic distance in this study (partly because of the difficulty
to include travel over water), travel times are still a promising approach to incor-
porate both space itself and the experience of space in dialectological research.
Travel times in particular are suitable for this goal, as they relate to the way a
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journey is experienced: travelling 20 kilometers by car is experienced differently
than travelling the same distance by foot.

Next to travel distances and travel times, there are still other alternative no-
tions of space used in dialectology that are more reflective of contact situations
than geographic distance. In his study on the small clan-based Sui society in
southwest China, Stanford (2012) used the least cost distance between rice pad-
dies instead of Euclidian or travel distances. He postulated that this distance
measure forms a better reflection of mobility among the Sui people because it
represents a more stable and historical social pattern than roads. The rice paddy
distance explained dialect variation marginally but not significantly better than
simple geographic distance (Stanford 2012). Although the results of this study
are not conclusive regarding the effects of using a different distance measure
than geographic or travel distance, the study poses an interesting view on using
a distance measure that more accurately reflects mobility patterns of a particular
society. In recent years, more importance has been placed on the consideration of
personal mobility in dialect research, although this interest does not necessarily
translate into different types of distance measures. Britain (2013), for example,
has argued for a more thorough investigation of mobility practices in border
regions in order to understand why certain spatial patterns emerge in language
use that are not easily explained by geography itself. Furthermore, a forthcoming
publication by Jeszenszky et al. (2022) proposes a personal mobility index for use
in dialectological research. These developments offer a promising perspective in
the future treatment of space in dialectology.

2.3 Cognitive geography

In treating space for the most part as a combination of degrees of longitude
and latitude, dialectological research does not take into account that people do
not simply exist in space. They are also influenced by their spatial environment,
and vice versa. One field that recognises this bi-directional relationship between
people and their environment is cognitive geography. Like cultural geography,
which has previously been employed in perceptual dialectological studies, cogni-
tive geography is a subdiscipline of human geography, which concerns itself pri-
marily with the relationship between humans and their environment. Although
there is considerable overlap between cultural geography and cognitive geogra-
phy, there are also important differences between these disciplines. Cultural ge-
ography mainly focuses on the spatial distribution of culture, identity and power
dynamics (Anderson et al. 2003). Although researchers recognise that humans
are influenced by their environment and vice versa, the cognitive processes that
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play a role in this influence are not the main object of study in the field. One
of the most important characteristics of cognitive geography, on the other hand,
is that it maintains that people’s behaviour is influenced by their mental repre-
sentations of their environment more than by the reality of their environment.
This means that a person’s perception of the distance between two places, for
example, has more influence on their willingness to travel between these places
than the actual distance. If they falsely believe the distance to be long, this men-
tal representation of distance is more important than the fact that the distance
is short. This relationship between mental representations of the environment
and behaviour is the central object of study in cognitive geography (Montello
2009, 2018). Other important characteristics of cognitive geography are (1) that
the analysis is often disaggregate and focusses on the individual, (2) that the indi-
vidual and the environment affect each other, and (3) that cognitive geographic
research is inter- and multidisciplinary (Montello 2018).

As it is impossible to directly access a person’s cognition, cognitive geogra-
phers make use of several techniques to access cognition indirectly. One way of
doing this is through so-called cognitive distances. Cognitive distances are the
geographic distances between two places as estimated by an individual. In the
field of cognitive geography, a distinction is made between cognitive and percep-
tual distances. Perceptual distances can only be estimated when the individual
can see the places they have to estimate the distance to, such as a door within
the same room or a tree that is visible some distance away. Cognitive distances,
on the other hand, are used in situations in which the place that the individual
has to estimate the distance towards is obscured from view (Montello 1991), for
example when estimating the distance to a building the participant is familiar
with but that is not currently visible or the distance between two cities. It is
important to note this distinction, as the distance estimates in our study are per-
ceptual when dialectology is concerned (participants were able to listen to audio
recordings), but cognitive when geography is concerned (participants were not
able to see the locations). Cognitive distances can be used to quantify whether an
individual overestimates or underestimates actual geographical distance. Over-
or underestimation of geographic distance is dependent on many factors which
are partly environmental, partly individual, and partly a mixture of the two (O1
& Shu 2006). The most important of the individual factors is familiarity, with an
increase in familiarity causing a decrease in cognitive distance (Montello 1991).
For example, a study in which participants at different levels of familiarity with
Sydney were tasked with providing distance estimates for locations within Syd-
ney found that distance is generally overestimated, but that this overestimation
is reduced by familiarity to a location (Day 1976). Related but slightly different
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is the notion that travel times are most predictive of cognitive distance, and that
cognitive distance is mostly estimated on the basis of (perceived) travel times
(MacEachren 1980). Other factors such as age, gender (Lawton 2018) and individ-
ual differences in spatial cognition also play a role (Jenkins & Walmsley 1992). Tt
is important to note that, although there are studies and theories on the underly-
ing factors that influence or stand at the basis of cognitive distance, there is no
real way of understanding what happens cognitively when someone makes an
estimate of distance as any of the aforementioned (or other) factors could play a
role.

Although there is no research known to the authors in which the mental rep-
resentations of space in the individual are used to explain linguistic phenom-
ena, research in the opposite direction, i.e., using methods and frameworks from
linguistics for explaining cognitive geographic phenomena, does exist. Typical
examples would be the use of discourse analytic methods to assess wayfinding
strategies and route descriptions (e.g., Holscher et al. 2011) or the improvement
of navigational software by using more human language (e.g., Baltaretu et al.
2015). In these cases, language is not the object of research, but techniques from
linguistics are used to access cognition which is then translated into conclusions
about spatial cognition (see Tenbrink 2020).

2.4 The dialect landscape of Groningen and northern Drenthe

The area under investigation, i.e., the province of Groningen and the northern
part of the province of Drenthe, is located in the Low Saxon language area in
the Netherlands. Low Saxon forms a dialect continuum that stretches from the
East of the Netherlands into Germany and a small part of Denmark (Gooskens
& Kiirschner 2009). In the Netherlands, Low Saxon is a minority language that
is recognised under part two of the European Charter for Regional or Minority
Languages (ECRML 1998). According to the most recent survey study, Low Saxon
is spoken by roughly 75% of the population in the Low Saxon areas in the Nether-
lands (i.e., the provinces of Groningen, Drenthe and Overijssel, the municipalities
of Weststellingwerf and Ooststellingwerf in the province of Fryslan, and the ar-
eas of Achterhoek and Veluwe in the province of Gelderland; Bloemhoff 2005).
The results from this study are, however, dated (the survey was conducted in
2003) and have been challenged as overestimations (Versloot 2020, Goeman &
Jongenburger 2009). See Figure 1 for the area of the Netherlands in which Low
Saxon is spoken.

Whereas most dialects spoken in the Netherlands as well as Standard Dutch
are descendants of Old Low Franconian (De Schutter 1994), the Low Saxon di-
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Figure 1: Map of the Low Saxon language area in the Netherlands (from
Buurke et al. (2022), adapted from Bloemhoff et al. (2020))

alects descend from Old Saxon (Bloemhoff et al. 2008). This historical difference
is still refelected in the way the dialects cluster nowadays, with Low Franco-
nian and Low Saxon forming distinct clusters (Nerbonne et al. 1996) and with
Low Saxon displaying a relatively large distance towards Standard Dutch (Wiel-
ing et al. 2011). Speakers of Low Saxon in the Netherlands generally also speak
(Standard) Dutch, as it is necessary to participate in all aspects of society such
as education and interaction with more formal organisations. This has also con-
tributed to the stark age-grading in speakers, with a relatively small number of
young people speaking Low Saxon dialects (Bloemhoff 2008).

The Low Saxon dialect spoken in most of the area under investigation is Gron-
ings. This label includes the dialects spoken in the northern part of Drenthe, as
they are more closely related to dialects spoken in Groningen than the dialects
spoken in the rest of Drenthe (Bloemhoff et al. 2020). Gronings is different from
other dialects in the Netherlandic Low Saxon language area because of its Frisian
substrate (Reker 2008) (which is as of now most visible in diminutive formation
with /k/ rather than /t/ after vowels, labials, /s/ and /r/ but without umlaut, as
opposed to dialects in Drenthe and Twente, respectively (van Bree 2017)) and
because it did not (or only to a lesser degree) undergo Westphalian breaking, a
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sound change involving diphthongisation that resulted in a variety of pronun-
ciations in the Westphalian dialects (BloemhofI et al. 2020). Some of the most
characteristic features of Gronings — although not present in all varieties — are
the use of the diphthongs /ar/ and /ou/ (for example, in the words /laif/ ‘sweet’
(of a person) and /bouk/ ‘book’) where other Low Saxon variants have monoph-
thongs such as /i/ or /e:/ (/1if/ or /le:f/) and /u/ or /o:/ (/buk/ or /bo:k/) respectively
(Reker 2008).

2.5 Research question and hypothesis

This study investigates whether the framework and methods of cognitive geogra-
phy can be usefully employed in dialectological research. Concretely, this is done
by answering the question of whether including cognitive distance, in addition
to geographic distance, leads to better predictions of perceptual dialect distance
in the Gronings dialect area. Based on the cognitive geographic theory that men-
tal representations of space are more influential in determining behaviour than
space itself, we hypothesise that cognitive distances will add to geographic dis-
tance in predicting perceptual dialect distance. More specifically, we expect that
an increase in cognitive distance leads to an increase in perceptual dialect dis-
tance (regardless of geographic distance), as cognitive distances can also repre-
sent the mental distance that a person feels towards a place which in turn might
be tied to the distance they feel towards a dialect. Thus, the study sheds more
light on the individual experience of space and how this is connected to the ex-
perience of language, drawing a parallel between perceptual dialectology and
cognitive geography.

3 Method

3.1 Participants

A total of 1,034 participants from the provinces of Drenthe and Groningen partic-
ipated in the study through an online survey. Participants who did not provide
perceptual dialect distance estimates were removed, as well as participants who
either indicated in the control question that they were not able to hear the di-
alect recordings sufficiently to provide the estimates or who did not answer the
control question at all. This resulted in 789 remaining participants. Most of the
participants were self-reported dialect speakers, with 96.2% of the participants
indicating that they were able to speak their local dialect to at least some degree,
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and 62.2% of the participants indicating that they were able to effortlessly partic-
ipate in any kind of conversation in their dialect. All but one of the participants
indicated that they could understand their local dialect to at least some degree,
and 74.4% indicated that they were able to effortlessly understand anything in
the dialect, even when spoken at a fast pace. The age of the participants ranged
from 12 to 95, with a mean age of 49 and a standard deviation of 16. A total of
55.1% of the participants identified as women, 43.9% as men and 1% preferred not
to disclose their gender identity or identified as a non-binary gender.

3.2 Materials

The survey was implemented in Qualtrics (Qualtrics 2005) and consisted of three
sections: demographic questions (as discussed under the previous section, in
addition to the location in which the participants grew up), cognitive distance
estimates, and perceptual dialect distance estimates. The assessment of dialect
proficiency (speaking skill and listening skill was done through self-assessment:
participants were asked to rate how well they were able to speak and under-
stand their local dialect on a seven-point Likert scale. For the cognitive distance
questions, participants were asked to estimate the distance from the place in
which they grew up to seven places in Drenthe and Groningen (namely, Eelde,
Finsterwolde, Grijpskerk, Onstwedde, Slochteren, Uithuizen, and Zevenhuizen).
The speaker locations as well as the locations in which participants grew up can
be found in Figure 2. These seven locations were selected because dialect record-
ings with identical speech from dialect speakers from these locations were al-
ready available from an earlier study on dialect change in the continental part of
the Dutch language area (Heeringa & Hinskens 2014). The recordings we used
were the first five sentences of a text read aloud by one male speaker over 60 years
of age per location, resulting in recordings of between 13 and 25 seconds. These
texts were created by two to four of these speakers per location who wrote a con-
sensus translation of a Dutch text, accompanied by movie stills. Because of the
nature of the task, the recordings contained substantial lexical and stylistic varia-
tion. For each location, a recording was available of an older male and a younger
female speaker. We chose to use the recordings from the older male speakers
as these were further removed from the Dutch standard language (Ilceringa &
Hinskens 2014) and we therefore expected them to contain more readily identi-
fiable dialect features. For the perceptual dialect distance estimates, participants
were asked to listen to the associated dialect recordings (without knowing that
these recordings came from the seven places mentioned earlier) and indicate to
what degree they were similar to the dialect that was spoken in the place in
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which they grew up on a seven-point Likert scale, ranging from 1 (not alike at
all) to 7 (very alike). Participants were presented with each recording once, but
could replay them as often as necessary and had unlimited time to provide their
estimate of similarity. The order of the recordings was the same for every par-
ticipant, namely alphabetically arranged by speaker location. The survey was
conducted in Dutch.

3.3 Procedure

The survey was shared on the online platform of Centrum Groninger Taal &
Cultuur, a dialect organisation for Gronings, through social media and through
the researchers’ own networks. The topic of the study was not fully disclosed
to participants. Instead they were informed that the study investigated dialects
and regional languages in Drenthe and Groningen and that they would be asked
to answer questions about locations in this area and listen to recordings. No
compensation was provided for participating in the study. Ethical approval for
this study was obtained from the Research Ethics Committee of the Faculty of
Arts at the University of Groningen (CETO, reference number 81837041).

3.4 Analysis

A linear mixed-effects regression model was fitted to the data, using the Ime4
package (Bates et al. 2015) in R (R Core Team 2020). Three variables that possibly
could account for random variation in the data were included in the model. Sub-
ject was included as a random-effect factor as the participants in this study were
sampled from a larger possible set of participants. Subject location largely over-
lapped with subject, but was included as a separate random-effect factor as the
set of locations from which a subset was taken for this study was not the same
as the population from which the participants were selected. Finally, speaker
location was included as a random-effect factor because the dialect recordings
were selected from a potentially larger set of locations.! As the effect that cog-
nitive distance had on the estimation of dialect distance differed per subject, a
by-subject random slope for cognitive distance was added. Similarly, the effect of
geographic distance on the estimate of dialect distance differed per speaker loca-
tion, so a by-speaker location random slope for geographic distance was added.
The numeric variables (cognitive distance, geographic distance and birth year)

"Note that including speaker location as a random effect is done here because the nature of this
study is methodological. If the goal of the study was to investigate differences between the
dialects of these locations, they would be included as a fixed effect.
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Fi%ure 2: Map of Groningen and Drenthe with the speaker locations
(blue diamonds) and the participant locations (pink circles, with darker
colours indicating a larger number of participants)
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were centered and scaled (i.e., z-transformed) to provide a better model fit and
facilitate interpretation as the coefficients then reflect the relative size of the ef-
fects. Model comparison (using likelihood ratio tests) was used to identify which
fixed and random effects it was necessary to include.

4 Results

4.1 Hypothesis testing

The model we used to test our hypothesis consisted of the fixed effects cognitive
distance and geographic distance.? As indicated before, we took the structural
variability of our data into account by including a random intercept for subject,
subject location and speaker location, a by-subject random slope for cognitive
distance and a by-speaker location random slope for geographic distance. All of
these random effects were necessary, as they improved the model according to
the likelihood ratio tests. This model thus tested the hypothesis that cognitive
distance can partly (i.e., in addition to geographical distance) predict perceptual
dialect distance. The fixed effect coefficients for this model can be found in Ta-
ble 1, and the random effects structure can be found in Table 2. Following Ner-
bonne (2010), we investigated whether the logarithm of the geographic distance
was a better predictor of perceptual dialect distances than assuming a linear re-
lationship, but this did not appear to be the case. The residuals of the final model
followed a normal distribution, and autocorrelation and heteroskedasticity fell
within normal bounds. A trimmed version of the model in which outliers (i.e.,
residuals that were more than 2.5 standard deviations away from the mean) were
removed showed that the results were robust, i.e., not caused by outliers.

The hypothesis-testing model indicates that the predictor with the strongest
effect on perceptual dialect distance (as estimated by the participants listening
to dialect recordings) is geographic distance, as it has the highest estimate out
of both z-transformed predictors. Larger geographical distances between places
are associated with larger perceptual dialect distances. The effect of cognitive dis-
tance is less strong, but goes in the same direction: the further away participants
believe a place is, the larger the perceptual dialect distance.

?We also ran two versions of this model containing only cognitive distance and only geographic
distance in order to test whether it was really the combination of the two factors that was
effective and not just one of them. These models did not outperform the regular hypothesis
model.
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Table 1: Fixed effect coefficients of a minimal model for predicting per-
ceptual dialect distance

Estimate  Std. Error t p

Intercept 3.58283 0.28158 12.724  8.04x 1076 ***
Geographic distance  0.52906  0.07392 7.157 0.0149 B~
Cognitive distance 0.09792 0.04016 2438 5.85x 107> ***

Table 2: Random effect structure of a minimal model for predicting
perceptual dialect distance

Random-effect factor Intercept/Slopes Variance Std. Dev. Corr.

Subject Intercept 0.56921 0.7545
Cognitive distance 0.06672 0.2583  0.38

Sbj. location Intercept 0.17954 0.4237

Spk. location Intercept 0.53213 0.7295
Geographic distance ~ 0.02684 0.1638  0.90

Residual 1.73765 1.3182

4.2 Exploratory analysis

For the exploratory model, predictors were added step by step and were only
included in consecutive models if they significantly improved the model, which
was evaluated using model comparison. The set of potential predictors that were
considered were cognitive distance, geographic distance, participant listening
skill, participant speaking skill, participant gender, participant birth year, interac-
tions between cognitive distance and geographic distance, between cognitive dis-
tance and listening skill, between cognitive distance and speaking skill, between
cognitive distance and gender, between gender and listening skill, between gen-
der and speaking skill as well as the random effects described above. Main ef-
fects and interactions were added to the model in this order, based on how likely
they were estimated to have an effect following previous literature. In the final
model, predictors with low t-values (i.e., lower than 2) were re-evaluated and
removed from the model if model comparison indicated that including each of
these predictors did not significantly improve the model compared to a model
without that predictor. The fixed effect coeflicients for this model can be found
in Table 3, and the random effects structure can be found in Table 4. In the final
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model, the residuals followed a normal distribution and both autocorrelation and
heteroskedasticity fell within normal bounds. A trimmed version of the model in
which outliers that were more than 2.5 standard deviations away from the mean
were removed was run as well in order to assess whether the model was carried
by outliers, which was not the case.

Table 3: Fixed effect coefficients of an exploratory model for predicting
perceptual dialect distance

Estimate Std. Error t-value  p-value

Intercept 5.13280 0.37622  13.643  2.25e-11 ***
Cognitive distance 0.10632 0.03998 2.660 0.007907 **
Geographic distance 0.49770 0.07559 6.584 0.000123 ***
Listening skill -0.17891 0.06446  -2.775 0.005647 **
Speaking skill -0.14201 0.03716  -3.822 0.000144 ***
Gender (female vs. male) -0.18418 0.06643  -2.772 0.005705 **
Cognitive distance -0.06082 0.02158  -2.818 0.005036 **

Geographic distance

Table 4: Random effect structure of an exploratory model for predicting
perceptual dialect distance

Random-effect factor Intercept/Slope  Variance Std. Dev. Corr.
Subject Intercept  0.52090 0.7217
Cognitive distance  0.05919 0.2433  0.48
Sbj. location Intercept ~ 0.12852 0.3585
Spk. location Intercept  0.54786 0.7402
Geographic distance ~ 0.02820 0.1679  0.94
Residual 1.74861 1.3224

For the main effects, we now find an interaction between geographic distance
and cognitive distance. The effect of cognitive distance is positive, but it is strong-
est when geographic distance is short, i.e., when the speaker location and the
participant location are closer together. Figure 3 visualizes this pattern.

In addition, gender contributes to the model, with female participants provid-
ing lower perceptual dialect distances. Furthermore, an increase in speaking skill
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and listening skill (as gauged through self-assessment by the participants) corre-
sponds to a decrease in perceived dialect distances.

= short geo. dist. = = average geo. dist. - - - long geo. dist.

4.5

4.0

3.5

3.0

2.5

perceptual dialect distance

-2 -1 0 1 2

cognitive distance

Figure 3: The interaction between cognitive distance and geo%raphic
distance in an exploratory model for predicting perceptual dialect dis-
tance. The crosses indicate the partial residuals.

5 Discussion

5.1 General

The research question of this study was whether cognitive distances could be
used, in addition to geographic distance, to explain perceptual dialect distances.
In our analysis, we first built a model to test our basic hypothesis and consec-
utively built an exploratory model to investigate other factors that might con-
tribute to predicting perceptual dialect distances. The hypothesis-testing model
revealed that cognitive distance does contribute to predicting perceptual dialect
distance, as an increase in cognitive distance was related to an increase in per-
ceptual dialect distance. Our initial hypothesis was thus confirmed. However, the
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effect of geographic distance was more predictive of differences in perceptual di-
alect distance than cognitive distance was. In contrast to earlier research assess-
ing the relationship between geographic and dialect distances in large datasets
(Heeringa et al. 2002), the logarithm of geographic distance did not provide a
better fitting model than simple linear geographic distance did. This may have
been caused by the relatively small geographic area that was under investigation
(Heeringa et al. 2007).

Our exploratory analysis revealed an interaction between cognitive and geo-
graphic distance, in which the predictive value of cognitive distances was greater
for smaller geographic distances. As people are better at predicting distances to-
wards locations they are familiar with (Day 1976, Montello 1991), it is not sur-
prising that cognitive distance is more predictive for locations that participants
are closer to geographically. Geographic distance, however, does not necessarily
have a direct relation to familiarity, so it could be beneficial for future studies to
separately measure the degree of familiarity between participants and the loca-
tions. The relationship between cognitive and geographic distance indicates that
the use of cognitive distance in dialect research might be especially useful for
studying small geographical areas. In this case, the provinces of Groningen and
Drenthe, which span a combined 5,640 km?, already represent a relatively large
geographical area for a study on cognitive distances.

Three additional predictors for perceptual dialect distance were significant in
the exploratory model. First, both an increase in speaking skill and listening skill
were connected to a lower perceptual dialect distance. An effect of dialect profi-
ciency could unfold in two ways. Either more familiarity with the dialect could
lead to lower perceptual distances in general, or more familiarity could lead to
a better ability to distinguish the different dialects which in turn leads to higher
perceptual distances. In this case, it appears that higher proficiency in each skill
leads to lower perceived dialect distances. This could be caused by the composi-
tion of our sample which was relatively biased toward highly proficient users of
dialect: 62.2% of participants indicated that they were able to effortlessly partic-
ipate in any kind of conversation in their dialect and 74.4% indicated that they
were able to effortlessly understand anything in the dialect, even when spoken
at a fast pace. It could be possible that familiarity with the dialect leads to lower
perceptual distances up to a certain degree and that only people who are very fa-
miliar with the dialects can use this familiarity to better distinguish among them.
A more balanced study design with more people who are not proficient or have
only limited proficiency in their local dialect could provide more insight in this
finding.
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Second, women in general provided lower perceptual dialect distances than
men. This result might seem unexpected, as men, or more specifically non-mobile]]
older, rural males or NORMs, are usually seen as more proficient dialect speakers
(Chambers & Trudgill 1980), and familiarity might lower the perceptual ratings.
Welch two sample t-tests revealed that the men in the sample did indeed report
significantly higher speaking and listening skills than the women. However, no
significant interaction between gender and either listening skill or speaking skill
was found in the exploratory model, making this explanation unlikely. Studies
on the effect of listener gender (rather than speaker gender) on dialect classifica-
tion are sparse, but one study on regional variants in Turkey found found that
men distinguished more different dialect areas than women did (Demirci 2002).
However, as the author mentions, this could also be an effect that is specific to
a context in which women have less access to education and social institutions.
Future research would have to determine whether robust differences in listener
gender exist in estimating perceptual dialect distances.

5.2 Limitations

As the recordings used in this study came from a pre-existing dataset, the choice
of locations was rather limited. In the area under investigation, only seven loca-
tions were available out of which five were very small, having fewer than 3,000
inhabitants. Therefore, not all participants may have been familiar with every lo-
cation they were asked to provide a distance estimate for. Although the random
intercept for speaker location partly compensates for this, it would be better for
future studies to only incorporate locations that are likely to be known to all or
most of the participants, for example by conducting a pre-test. Furthermore, an
assessment of cultural prominence (Montgomery 2012) could provide additional
information on how these locations might be represented in the minds of partic-
ipants.

Additionally, some participants indicated in the survey that they found it diffi-
cult to specify a single place where they grew up, for example because they spent
their youth in several locations, or because a large part of their social life took
place in a different location than where they lived. Other aspects of mobility that
could influence dialect perception or the estimates of cognitive distance are loca-
tions where participants did not grow up but where they lived for a significant
part of their adult life, locations where they worked, the location(s) where their
parents grew up or locations they were otherwise familiar with. These relations
to other locations were not captured by the survey used in this study, but could
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provide interesting additional insight for future studies. Gathering more informa-
tion on mobility patterns and the familiarity that participants have with different
locations (see Jeszenszky et al. 2022) could improve both our understanding of
the cognitive distance estimates that participants provided and the perceptual
dialect distances they reported.

5.3 Broader implications and future research

Within the field of dialectology, space is usually treated as a relatively static vari-
able, rather than as an environment in which people move around and which
they experience. We have attempted to incorporate this experience of space in
dialectology, in the same way that the experience of language has been incor-
porated in the field through perceptual dialectology. Earlier endeavours to in-
corporate techniques from (cultural) geography in dialectological research and
perceptual dialectology in particular have greatly improved our understanding
of the relationship between language, space and culture. The use of cognitive
geographic techniques expands the toolbox of dialectologists by offering new
explanations for the perception of language variation in a manner that is cogni-
tively informed.

In our study, cognitive distance estimates served as the quantification of the
experience of space. These distances contributed to the prediction of perceptual
dialect distance, especially when geographic distance was short. The effect of
cognitive distance on perceptual dialect distance in our model displayed a large
amount of variation per subject, as cognitive distance is a highly individual mea-
sure. Nonetheless, it seems that the aggregate analysis that was used was suitable
for our study, as individual and demographic differences between participants
could be taken into account. Although there was a clear effect of cognitive dis-
tance, it does appear that this type of analysis is especially useful when smaller
areas are considered than was done in this study. However, the area under in-
vestigation cannot be too small either as there would still need to be a sufficient
amount of linguistic diversity in the geographic sense. Perhaps a collection of
villages on the border of two language areas or neighbourhoods within a large
city would be suitable places for a similar study, as they allow for a relatively
high amount of language variation within a geographically small area. In these
cases, and especially for a study in an urban environment, the linguistic variants
under investigation could also be socially stratified (in addition to their spatial
stratification) in order to further assess to what degree the cognitive distances
are different from pure geographic distances. Furthermore, an analysis that is
more focused on individual linguistic and geographic behaviour could provide
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more insight into the exact relation between the experience of space and the
experience of language.

The results of this study show that the framework and methods of cognitive
geography can be usefully employed in the field of (especially perceptual) dialec-
tology. Although the aggregate nature of our study makes it difficult to assess
what the relationship between language and space in the mind entails exactly,
we have provided a first glimpse into the possible use of cognitive geography in
the field of dialectology. As the current study is methodological in nature, the
dialect areas under investigation served as a test case. In future research, this
approach can now be used to conduct studies in which the dialects themselves
take a more central focus.

6 Conclusion

In this study, we have attempted to answer the question of whether the frame-
work and methods from the field of cognitive geography could be usefully em-
ployed in dialectological research. This was done through a study that investi-
gated the effect of cognitive distances on perceptual dialect distances in Gronin-
gen and Drenthe. The results of this study indicate that it is indeed the case that
the framework and methods from cognitive geography can be used in dialecto-
logical research. This opens up new directions of research in which the human
experience of space is used to explain linguistic phenomena.
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