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Abstract

This paper reports on the intelligibility of spokeaw German and Standard German for speakers
of Dutch. Two aspects are considered. First, thative potential for intelligibility of the Low Genan
variety of Bremen and the High German variety ofddim Standard German for speakers of Dutch is
tested. Second, the question is raised whether Gemman is understood more easily by subjects from
the Dutch-German border area than subjects froraratheas of the Netherlands. This is investigated
empirically. The results show that in general Dypelople are better at understanding Standard German
than the Low German variety, but that subjects fith border area are better at understanding Low
German than subjects from other parts of the cgutdarger amount of previous experience with the
German standard variety than with Low German dtaleould explain the first result, while proximity

on the sound level could explain the second result.
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LA INTELIGIBILIDAD DEL ESTANDAR ALEMAN Y DEL BAJOA  LEMAN POR
PARTE DE HABLANTES HOLANDESES
Resumen
Este articulo informa sobre el grado de inteligilaitl del bajo aleman hablado y del estandar

aleman que tienen los hablantes del holandés. Becdmsiderado dos aspectos: en primer lugar, el
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potencial relativo de inteligibilidad de la varieddel bajo aleman de Bremen y de la variedad del al
aleman correspondiente al moderno estandar poe darhablantes del holandés; en segundo lugar, se
cuestiona si los sujetos que habitan en la frortel@andesa-alemana entienden con mas facilidadjel b
aleman que los habitantes de otras areas de IemsP&ajos. Esta cuestion se ha investigado
empiricamente. Los resultados muestran que en a@eloer holandeses entienden mejor el estandar
aleman que el bajo aleman, pero que los hablaetés flontera entienden mejor el bajo aleman que el
resto de hablantes del holandés. El hecho queaewisa mayor experiencia previa de la variedad
correspondiente al aleman estandar que del bajsaalexplicaria el primer resultado mientras que la

proximidad relativa al fonico explicaria el segumdsultado.

Palabras clave

inteligibilidad, aleméan, bajo aleman, holandéstadisia de Levenshtein, contacto de lenguas

1. Introduction

Dutch and German originate from the same branchVett Germanic. In the
Middle Ages these neighbouring languages constitateeommon dialect continuum.
Only when linguistic standardisation came aboutannection with nation building did
the two languages evolve into separate social .uiitdigh German variety spread out
over the German language area and constitutes iwhagarded as Modern Standard
German today. Varieties of Low German are stillkgmoin the Northern German area.
Low German is considered structurally closer todduhan to High German varieties
since the Low German dialects, including the subgrof Low Franconian dialects
from which Standard Dutch originates (cf. Willemy2803), are not characterized by
the High German consonant shift.

The West Germanic dialect continuum has been subgeanany studies in
dialectology, and so has the effect that statedrsrchay have had on this continuum. In
a number of papers it has been shown that thecthaten the two sides of the Dutch-
German border have grown apart due to vertical emyence towards the national
standard languages (cf., e.g., Giesbers 2008; higeret al. 2000; Kremer 1996;
Niebaum 1990). However, most of these studies matdocussed on, or shown data
about, the communicative consequences of this borge cross-border intelligibility
and resulting possibilities of dialect use. Witlspect to intelligibility, Gooskens &

Kirschner (2009) investigated whether speakers avfldy dialects (of Dutch and
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Danish) have an advantage in understanding reldigdcts from the neighbouring
country (cf. also Kirschner & Gooskens, acceptedschen (1985) conducted a study
on dialect use on both sides of the Dutch-Germamldso Other studies of mutual
intelligibility in the West-Germanic dialect continm deal with either German dialects
only (cf. Schmitt 1992) or Dutch varieties only fmet al. 2008; Impe 2010). Schmitt
uses story telling and dialectal translations osB8rt sentences to measure the mutual
intelligibility between Rhine and Moselle Francamidialects. Impe, by contrast, bases
intelligibility results on response latencies irpedments studying the identification of
isolated words.

Not only the dialectal continuum, but also the tieleship between the standard
languages of Dutch and German has been subjeai¢h oontrastive research (cf., e.g.
Van Haeringen 1956; Hining et al. 2006). With respe mutual intelligibility, though,
studies regarding the standard languages are Baseed on experimental studies of
sentence and text understanding, Haz (2005) repgaatsmutual intelligibility between
Standard Dutch and Standard German is possiblecastain extent. The intelligibility
of Standard German among Dutch-speaking individuals found to be higher than
that of Standard Dutch among German individualds Té attributed to the fact that
German is an obligatory school subject in Dutchosdary schools, whereas most
Germans do not learn any Dutch. Haz reports th&ah@vledge of Low German
enhances the intelligibility of Dutch among Gernsaibjects.

Still, we do not know how well Low German is undersl by Dutch individuals,
and there have been no studies aiming to identégigely which factors determine the
degree of intelligibility in the area, i.e. whethguistic factors such as distance on the
lexical and the sound level influence the degreentélligibility or whether non-
linguistic factors such as school education andetttent of language contact could do
so. In the present investigation we tested theegegf intelligibility across the Dutch-
German border and tried to relate the results toesof these factors. We conducted a
study of the intelligibility of Standard German aamd.ow German variety among native
speakers of Dutch.

We decided to base our research on a word ideatidic task, similar to the
studies conducted by Impe et al. (2008) and Im@E R In contrast with Impe’s
studies, in our cross-linguistic study we did nbtain response latencies, but instead

deduced the rate of intelligibility from the numbarwords correctly translated from
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the stimulus. We assume that word recognition hakew function in language

understanding, since “as long as the listener ctiyreecognises words, he will be able
to piece the speaker's message together’” (Van He@@8: 43). Understanding
language, of course, means decoding linguisticssigi only on the word level, but on
several levels and further research is necessarglate our results to other levels of
linguistic organization.

Research on the intelligibility of linguistic vati@n is relevant to linguistic theory,
not only with respect to the classical dialectologyd sociolinguistics of West-
Germanic as presented above, but also with respéice more fundamental question of
how we deal with variation in the input, i.e. whydahow we are able to understand our
language in a high number of different varietiemr Fexample, speakers in the
Netherlands and Germany are often both dialectsdaddard speakers, meaning that
they should have words stored as phonological semtations in both dialectal and
standard versions in their mental lexicon. Themf@n interesting question to ask is
which routes these speakers take to relate woais fither varieties to their mental
knowledge — the standard language, the dialediptir representations.

Our study will be concerned with the theoreticaduiss discussed above by
presenting the results of intelligibility tests atieeir relation to conditioning factors
(social and linguistic). We address the followiege&arch questions:

1. Which language variety is more intelligible to spea of Dutch, a Low
German variety or the High German variety of Mod8tandard German?
2. Are Dutch speakers from the Dutch-German bordera doetter at
understanding Low German than Dutch speakers frimar @arts of the

Netherlands?

As far as the first research question is concenveal plausible hypotheses predict
different results: a) Many Dutch speakers learm&iad German at secondary school
and may be confronted with this variety in the raedtor this reason they can be
expected to understand this High German varietiebétan Low German varieties. b)
Dutch is phonologically closer to Low German vaest and this may result in a better

understanding of a Low German variety than of tighHerman standard variety.
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With respect to the second research question, \wectxpeople from the border
regions to be more able to understand Low German people from the rest of the
Netherlands. Most speakers of Dutch speak (a ratijoar socially marked variety of)
the standard language. Variation in the standarduage is mostly phonetic in nature
and does not manifest itself on a large scale. Kewehe local dialects spoken in the
Dutch-German border area are much more deviant feach other. They entail
phonological as well as phonetic differences. Thisp hold a strong social position,
and people who live in the border area are geryefathiliar with their local dialect.
The border dialects in the Netherlands are typohldly closer to the dialects in the
neighbouring parts of Germany than the Dutch stahl#¥aguage is, so that accordingly
linguistic distances are smaller (see e.g. Giesl2®@8: 165f.). This could make
intelligibility of the variety spoken on the oth&ide of the border easier for people from
the area. Furthermore, Dutch speakers from theebambion are more likely to meet
speakers of Low German and hear this variety theople from other parts of the
country.

In order to test the hypotheses formulated aboeecanducted intelligibility tests
and compared the intelligibility scores with di#et linguistic distance measures. We
tested the intelligibility of isolated words fromLaw German variety and the German
standard variety among Dutch high school pupilglligibility was assessed by means
of a test on the Internet. The subjects trans|&@&4 Standard German or 369 Low
German nouns (i.e., from the Bremen variety) intatdd’ In order to find out the
extent to which intelligibility is related to linggtic distance, we correlated the
intelligibility scores with measures of linguistiistance on the lexical and the sound
level between the Low German variety and Standadn@n on the one hand and the
variety of the test subjects (Standard Dutch andi@ectal Dutch) on the other hand.

Lexical distance was measured by counting the numbeognates. Distances on
the sound level were obtained using the Levenslaigiorithm (Nerbonne & Heeringa,
2010). With this algorithm, the distance betweere tlranscriptions of two
pronunciations is calculated as the number of djpgr® needed to transform one
transcription into the other. There are three tygfesperations: insertions, deletions and
substitutions of sound segments. The Levenshtstamte selects the least costly set of

! The number of Low German nouns was lower than Mo&andard German words due to a technical
problem with the recordings.
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operations that transform one pronunciation intotlaer (cf. Section 3.1.2). We also
looked at the intelligibility results for cognatésistorically related words) and non-
cognates (historically non-related words) sepayat8ince non-cognates should be
unintelligible if not learned through previous egpee, linguistic distance can play no
role in the intelligibility of this subgroup. Diffences in intelligibility of non-cognates
between the Low German variety and Standard Gerfresearch question 1) or in
border listeners and non-border listeners (reseguobstion 2) must therefore be
attributed to language contact or instruction.

In Section 2, we shortly present some of the mbstracteristic phonological
parallels and divergences between the varieties.iftelligibility data were collected in
an internet-based experiment presenting isolateddsvan varieties of Germanic
languages to pupils from secondary schools. Ini@e@ we describe the specific
settings of the experimental set up to give an andw the first research question.
Section 4 is concerned with the settings of theeerpent set up to answer the second
research question. In this setting, the intelligyjpiof Low German was tested in two
listener groups, one group of high school pupitsrirthe border area and one group
from other parts of the Netherlands. In Section & aévaw conclusions from our

findings.

2. Phonological differences between Standard Dutclstandard German, the North

Saxon dialects of the Netherlands, and Low German

We deal with four related varieties in this articléne standard varieties of Dutch
and German, the so-called North Saxon variety foumdthe North-East of the
Netherlands, and the dialectal variety of Bremean, North-Western Germany. All the
varieties in this article are historically relatad part of the West Germanic dialect
continuum. The Low German and the North Saxon tiaseare especially close, since
they belong to the same, Low Saxon continuum dfedia which crosses the Dutch-
German border (cf. Niebaum 1990).

Unfortunately, we will not be able to present a poehensive overview of all
parallels and divergences among the varieties umdesideration. We will limit

ourselves to describing two major sound changdbiistrate what the main divergences
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between High German varieties (to which the Gerstandard variety belongs) and the
other varieties are, and what makes Standard Odiftdrent from the two Low Saxon
varieties.

The so-called High German consonant shift consstuthe main difference
between High German varieties on the one hand khothar (West) Germanic varieties
on the other hand. Old High German is the firsiatgrshowing this shift, while, e.g.,
Old Low Franconian (i.e., Old Dutch) and Old Saxoe., the early medieval form of
Low German) did not reflect this consonantal shifithout going into details, in the
High German consonant shift voiceless stops wereetl into either fricatives or
affricates depending on their position, and voisggps were turned into voiceless ones.
Since the results are reflected in the High Gerstandard variety, we can show some
examples from our data contrasted with the nortisgifvarieties in Table 1. Note that
the Standard German variety did undergo the shifhost parts, but not completely, in
contrast with the southernmost dialects of GernTable 1 shows only cases where
Standard German reflects the shift consistently.

Consonant] Standard German Standard Dutch North| Low German Meaning

change Saxon

Ipl > Il Schif [fif] schp [sxip] [sxip] Schpp[fip] ‘ship’

Tol> 10T b ol [ofa] paal [pal] [pod] | Pahl [po] pale’

> Isl FuR [fu:s] voe [vut] [vawt] | Foot [fowt] foot’

W>1sl | Zzugang[tsugay] | toegandtuyan] | [tAUGA] | 1ogangitowgagk] | 2°°8SS

Ikl >IxI | Deich [daj¢] dijk [dejk] [dik] Diek [di:K] ‘dike’

dl > it/ Diendag dingdag [dinsdax]| Deenslag ‘tuesday’
[dizngtak] [dinsdax] [dejnsdax]

Table 1. The High German consonant shift separafitesndard German from Standard Dutch, North

Saxon and Low German varieties.

Furthermore, Standard German and Standard Dutclre sleharacteristics
separating them from the Low German and North Saseoreties. For example, long
close vowels were diphthongised in the standardetw@s, while monophthongs

remained in Low German and North Saxon. Examplegeasvided in Table 2.
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Standard German Standard DufcNorth Saxon| Low Germah Meaning
Deich [daic] dijk [dejk] [dizk] Diek [dizk] | ‘dike’
Haut [haut] huid [heejt] [huzt] Huut [huzt] | ‘skin’

Table 2. The High German and Dutch diphthongisatimtesses separating the standard languages from

the North Saxon and Low German dialects.

Finally, Standard Dutch differs from all the otharieties under consideration in
one characteristic respect: Secondary diphthongse iermed from oldal-/ol-

combinations in Standard Dutch, where all the otlaaieties keep a combination of

vowel and liquid, cf. Standard Dutciout [zawt] ‘salt’ vs. Standard GermaBalz
[zalts], North Saxon{a:lt], and Low Germanzplt].

The examples of characteristic sound changes deratmthat the Dutch varieties
of North Saxon are still very close to Low Germame® and cluster in a dialect
continuum crossing the Dutch-German border. Infaort®iavho are acquainted with
North Saxon could thus have an advantage when ptitegrto understand Low German
compared to people who do not know a border varigyreover, none of the Dutch
varieties considered went through the developmdmtiwseparated High German from
all the other West Germanic varieties. Based omdaquivalences alone, we could
thus expect that Low German varieties are bettelerstood by Dutch speakers than
High German varieties (such as Standard German).

3. Intelligibility of Standard German and Low German

3.1. Method

3.1.1. Intelligibility experiment

To test word intelligibility, an Internet-based eximent was conductedn this

experiment, Dutch subjects were confronted with 3Bandard German or the

2 The experiment, which also included other Germéaamigjuage pairs, may be found on the Internet at
http://www.let.rug.nl/Irs. It is possible to paipate in the test with a guest account (login: gerit,
password: guest). We thank Johan van der Geesprfmgramming the experimental interface and
databases.
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equivalent 369 Low German isolated singular nogesg (iote 1). A data set with such a
large number of words enables a detailed analydiseokind of problems that listeners
meet when listening to words in a closely relaglage. The nouns were randomly
selected from a list of 2575 highly frequent Dutebrds and translated into Standard
German and the Low German variety spoken in Brerfiém.assume that this random
selection of words is representative for the twogleage varieties as far as their
linguistic properties are concerned. For exampd8p bf the Low German words have
Dutch non-cognates, while the number of non-cognhtgween Standard German and
Dutch is a bit higher (23%). To check whether th&scentage is representative for
Standard German in general, we compared the pagendf non-cognates in our
selection of nouns to the percentage found amoae@3@00 lemmas with the highest
frequencies in the Celex database (Baayen et 8b)19he percentage was almost the
same, 21%. We are not able to check the percefag®w German since no database
is available with comparable Dutch and Low Germamds. In a pre-test, we ensured
that all the nouns were known to subjects fromtds group, i.e. high school pupils
aged 15-18 years.

The test words were read aloud by a male nativakgpeof Standard German
(from Wernigerode in the district of Harz, Saxongalt) and a male native speaker of
the Low German variety of Bremen (in North-Westé&ermany) and recorded in
professional sound studids.

144 Dutch high school pupils participated in thstehing experiment. 20 of these
listened to Standard German and 124 listened to Gasman. The first part of the
experiment consisted of a number of questions att@usubjects’ background. Part of
the information is summarised in Table 3. We seg tihe mean age of the two groups
of subjects is almost the same (16.5 versus 1B@jh groups have balanced groups of
boys and girls. The subjects came from places\al the Netherlands, including the
border area. The subjects tested in Standard Gehmadnhad 3.4 years of formal
instruction in Standard German at school on aveeagkthe subjects who listened to
Low German 3.7 years on average. In addition, npogtils are likely to have had
informal contact with the German language througdits/to Germany or through the

media. It is possible to watch German televisiorthe whole of the Dutch language

¥ We thank Jorg Tiedemann and Reinhard H. Goltztramslating the test words into High and Low
German respectively and for recording the test wdod the experiment.
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area and Dutch television mostly shows German iwt@v programs without dubbing.
Such programs are usually in Standard German.

We do not have any information about the degreexgisure that the students
might have had to Low German varieties. Still, st likely that pupils from the
(northern) border region with Germany have had mmyatact with Low German
varieties than those from other parts of the Nédhels. 16 (i.e. 80%) of the subjects
confronted with Standard German and 97 (i.e. 78.8%he subjects confronted with
Low German originated from the border region. Bibbse sub-groups were well-mixed
with respect to their age, gender, length of Germatnuction, and their places of origin
inside or outside the border region, respectively.

Test variety of subjects

Standard German Low German
Number 20 124
Gender F: 10, M: 10 F: 64, M: 60
Age 15-18 (mean 16.5) 15-18 (mean 16.3)
Years German 3.4 3.7

Table 3. Number of subjects, gender (F=female, Mejnage, and mean number of years of German

lessons at school per group of Dutch listeners.

The subjects listened to the test words througlhl Ipb@nes and were requested to
type the Dutch translation into a text field withan seconds. Prizes were offered to the
highest-scoring participants to encourage thenotoptete the tasks to the best of their
ability. The experiment would have been too ardubad subjects had been given all
test words. Therefore, each subject heard onlyvaord block consisting of about one
quarter of the 384 Standard German or 369 Low Germards. The choice of the
words and the order of presentation were randomsedhat possible fatigue effects
were neutralized. Since the word blocks were autioalyy assigned to the subjects in
random order, some word blocks were presented tce raobjects than others. The
lowest number of subjects that heard a word bloak @/and the highest number 38. To
ensure stability of the results, we excluded ttseilte from word blocks with only three
participants in word level analyses so that a mummof four participants listened to
each word. Since we look at the mean percentagesr@ct translations per subject and
not per word, the different numbers of subjectswerd block cause no problems for

the interpretation of the statistical analysis.
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The results were automatically categorized as raghtvrong through a pattern
match with expected answers. The answers that wategorized as wrong were
subsequently checked manually. Responses thattdéviilmm the expected responses
due to a mere spelling error were counted as doidentifications. Spelling errors were
objectively defined as instances where only onterlétad been spelled wrongly without
resulting in another existing word. So, for examfile mistake inkultuur (correct
cultuur ‘culture’) is considered a spelling mistake anerétiore counted as correct (only
one wrong letter without resulting in another exigtword), while ook (correctoog
‘eye’) was not counted as correct because theisgetesults in an existing word
meaning ‘also’. Some words have more than one plessanslation. For example, the
Low German word_adenwas sometimes translated into Duteimkel and sometimes
into boetiek both meaning ‘shop’. Both translations were cedrds correct. In the case
of homonyms, both possible translations were aeceps correct. For example, Low
German Gversettencan be translated correctly into Dutetertalen ‘translate’ or
vertaling ‘translation’.

After this procedure, we had obtained a score of p@ord not identified) or one
(word identified) per word for each subject. We nthealculated the percentage of
correct translations per word. This percentage twasntelligibility score per word. We
finally calculated the percentage of correct tratghs per subject, obtaining the

intelligibility score per subject.

3.1.2. Linguistic distance measurements

The intelligibility results were analysed in comdiilon with two kinds of
linguistic distances: distances on the lexical lerel distances on the sound level. The

methods and the results of the measurements aemnpeel in this section.

Lexical distances

We express the lexical distance between two vaseds the percentage of non-
cognates between the varieties. The larger the aumab non-cognate relationships
between two languages, the larger the lexical wnigta We used etymological

dictionaries (van Veen & van der Sijs 1997; Kludg#2) to determine whether word
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pairs were cognates or not. Examples of such cegrate Modern Standard German
Weg —Dutch weg ‘road’ and Low GermarStimm —Dutch stem ‘voice’. In our
material, most of the test words (295 = 76.8% fardgrn Standard German and 302 =
81.8% for Bremen Low German) are cognates, i.e/ #re historically related to their
Dutch equivalents. There are 89 (23.2%) Standamn&e non-cognates, for example
Standard Germarusbildung —Dutch opleiding ‘education’, and 67 (18.2%) Low
German non-cognates, for example Low GerrBank — Dutch schors‘bark’. This
means that the Dutch subjects listening to the IG®vyman variety may have a small
lexical advantage compared to the subjects listetorStandard German, since they are
less often confronted with a non-cognate.

Levenshtein distances

Distances on the sound level were expressed by sm#abevenshtein distances.
As explained in the introduction, the Levenshtdgoathm is a measure of string edit
distance based on the smallest number of operatiecsssary to map a given string to
another string. Applied in linguistics, a string sfunds (phonetic symbols) from one
variety can be mapped to the corresponding stnngniother variety (cf. Nerbonne &
Heeringa, 2010). Insertions, deletions, and suligiits are possible operations. The

example in Table 4 shows the calculation of thengtedit distance between Dutch

maandand Standard Germavionat ‘month’, pronounced asrja:nt] in Dutch and as

[mornat] in Standard German.

Alignment 1 2 3 4 5
Standard German o: n a t
Dutch m a: n t
Operations substitution deletion
Cost 0 1 0 1 0

Table 4. Calculation of Levenshtein distance.

First, the two strings are aligned, with identisaunds being matched with each
other (e.g.1n] and [m]). Subsequently, the minimum number of operatioesessary to

transform the one string into the other is cal@daEach operation is assigned a cost of

one point. In our example three sounds are iddraicd therefore they do not add any
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costs. In contrast, operations are necessary ferfitst vowel, which has to be

substituted, and for the second vowel, which haketa@eleted in order to change the
Standard German pronunciation into the Dutch proraion. Since operations have to
be performed at two slots, the Levenshtein distam@ To relate the distance to word
length, we divide by the number of alignments, han the example. The normalised
distance is 2/5 = 0.4, i.e. 40 per cent in our elanl00% is the maximum Levenshtein
distance and 0% is the minimum distance. The dissare calculated with any kind of

operation having the same cost, i.e. even if wepaymtwo vowels of the same quality
but different quantity liked] and f:], a substitution with a cost of one point is made

and the distance is accordingly increased.

Pronunciation dictionaries provided the represéat of Modern Standard
German test words, and the Low German test word® wanscribed by a native
speaker of German (the second author). The Dutaivagnts were transcribed by a
native speaker of Dutch (the third author). Levésish distances were calculated
automatically for all pairs of cognates in botht tesiguages. 28 Standard German and

34 Low German words had the minimum distance oft0%utch, for example Dutch
blad — Low GermarBlatt ‘leaf’, which are both pronounced asldt]. Four Standard
German and four Low German cognate words had thenmouan distance of 100 per
cent to Dutch, for example Dutdog[o:x] — Standard GermaAuge[awgo] ‘eye’. In

Levenshtein terms these cognate word pairs belkvadn-cognate pairs.

The results of the measurements reveal that the Gewnan cognates are more
similar to Dutch than the Standard German cognates(39.4% versus 42.3%). We
tested whether this difference was significantlffedent. Since the results were not
normally distributed, we applied a Wilcoxon Sigriednks test. The results show that
the difference is significanp(< .05,df = 267, Z = —2.464).

3.2. Results

In Table 5 the results of the word intelligibilitgsts are presenté&dVe will first

discuss the overall results and next we will fooasthe intelligibility of the cognates

* Since the number of subjects differed stronglyveen the two groups, we conducted an analysisavith
subgroup of the subjects listening to Low Germarthis analysis, both groups consisted of 20 sthjec
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and the non-cognates since this can give an impress the role that linguistic
distance and experience with the language plalyanritelligibility.

Words N words Intelligibility N words Intelligibility Sign.
Standard  Standard Low Low German (df = 142)
German German German
Cognates 295 71.4% 302 65.5% p<.01(U=774.0)
Non-cogn. 89 26.6% 67 10.3% p<.001 (U=242.0)
Total 384 60.2% 369 55.7% p<.05 (U =2889.0)

Table 5. The results of the Standard German and Genman intelligibility tests, for cognates, non-
cognates and totals as well as the results of anNéhitney-Test. Subjects were native Dutch speakers

The rightmost column shows the result of compatiegintelligibility scores (percentages).

3.2.1. Overall intelligibility

The results in Table 5 show that the subjectsriisteto the Standard German
words were able to translate more words correatigan 60.2%) than the subjects
listening to the Low German variety (mean 55.7%)e Tesults of a Mann-Whitney
Test show that the distributions differ signifidgnip < .05). Note that when applied in
the subset as explained in footnote 4, the tess da¢ report significantly different
distributions.

We correlated the binary variable coding the cogfmain-cognate distinction with
the intelligibility scores per word in both groupBhe correlation between the Dutch-
Low German lexical distance and the intelligibiliof the Low German variety is
significant ¢ = -.55,p < .001) and so is the correlation between the ID&t@andard
German lexical distance and the intelligibility 8fandard Germamn & -.49,p < .001).
The correlations between the Levenshtein distaacesthe intelligibility results are
also significant for both test languages=(—.52,p < .001 for Standard German and
—.61,p <.001 for Low German). This shows that lexicatdnces and distances on the
sound level play a role in the intelligibility. Wheill have a closer look at this in Section
3.2.2.

The subgroup resembled the group of subjects imgeto Standard German with respect to mean and
range of age and the number of years of Germaseda®therwise it was randomly sampled. In this
analysis the result was for cognates Standard Gerhal vs. Low German 65.6 € .05, U = 124.0), for
non-cognates 26.6 vs. 9@ < .001, U = 36.0), and total 60.2 vs. 56.1 (ngh8icant, U = 150.0).
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3.2.2. Cognates

When looking at the cognates separately, we sesaime trend as for the overall
results: the Dutch subjects translate more Stan@amnan than Low German words
correctly (71.4% versus 65.6%). This differenceignificant at the one percent level.
Again this points to prior experience with the tiestguage as a more important factor
than linguistic distances. However, this does neamthat linguistic distances do not
play a role. The difference may have been everetafghe subjects listening to Low
German had not had an advantage at the sound level.

In Section 3.1.2 we already saw that there is aifstgnt inverse correlation
between Levenshtein distance and intelligibilith érder to confirm that smaller
Levenshtein distances do indeed lead to a higheseptage of correctly translated
words, we split up the results into three groupglhyapg the following procedure. We
first subtracted the Levenshtein distances to Loern@n from the distances to
Standard German per word. 92 words turned out te lrasmaller distance to Low
German than to Standard German (group 1, see egarmplTable 6). For 86 words it
was the other way round, in this group the distanceow German was larger than to
Standard German (group 2, see examples in TablEimally, 101 words showed no

difference in distance (group 3, see Table 8).

Dutch Low German Standard German meaning
[storm] [steeem] [ftuem] 'storm’
[as] [af] [afo] ‘ashes’
[vlax] [flax] [flago] ‘flag’

Table 6. Examples of Dutch words that have a smakésenshtein distance to Low German than to

Standard German (group 1).

Dutch Low German Standard German meaning
[ha:van] [ho:bm] [ha:fn] ‘harbor’
[blut] [blowt] [blu:t] ‘blood’

[za:]] [zo:]] [za:] ‘saloon’

Table 7. Examples of Dutch words that have a smhli@enshtein distance to Standard German than to

Low German (group 2).
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Dutch Low German Standard German meaning
[blok] [blok] [blok] ‘block’
[kynst] [kunst] [kunst] ‘art’

[plats] [plats] [plats] ‘place’

Table 8. Examples of Dutch words that have the shewenshtein distance to Standard German and to

Low German (group 3).

If distance on the sound level does indeed playleg the subjects can be expected
to have an advantage when listening to the Low @armords with a smaller distance
to Dutch than the Standard German words and thsty @n be expected to have an
advantage on the sound level when listening toStedard German words that are
more similar to Dutch than the Low German wordsweeer, it is an additional
advantage for this latter selection of words the subjects have experience with
Standard German. For the words with the same Léveins distance to Low and
Standard German there is no advantage on the $eweldor either of the two varieties,
and only an advantage of experience for the Stan@arman words. The advantages
for the three selections of words are summarizedTable 9 together with the

intelligibility results.

Group 1: Group 2: Group 3:
Levenshtein Low German < Standard German < Standard German =
distance Standard German Low German Low German

Test variety Low Standard Low Standard Low Standard

German German German German German German
Similarity on  + - — + — -
sound level
Experience  — + - + - +
% correct 71.7 68.7 51.2 74.4 *** 71.0 71.7

Table 9. Advantages due to sound similarity anddmperience and intelligibility results for three
subgroups of words, 1 (Dutch words with a smallewvenshtein distance to Low German than to
Standard German), 2 (Dutch words with a smallerelbsfitein distance to Standard German than to Low
German), and 3 (Dutch words with the same distanc&tandard German and Low German). ***
indicates that the result for the test languagggsificantly higher than for the other test langeat the
.001 level.

Table 9 shows that Low German words that have dlentistance to Dutch than
their Standard German equivalents (group 1) aresigiificantly better understood
(Low German 71.7% correct translations versus 6&at%tandard Germamp,> .05, Z

50

©Universitat de Barcelona



Dialectologia.Special issue, 11(2011), 35-63.
ISSN: 2013-2247

= —-.599, Wilcoxon Signed Ranks Test). Apparentlye tadvantage of the greater
similarity with Low German is counterbalanced bye thdvantage of the greater
experience with Standard German.

Looking at the words that have a smaller distamc&tandard German than to
Low German (group 2) we see a large differenceha intelligibility scores of Low
German (51.2% correct) and Standard German (74.4ffeat). The difference is
significant at the .001 level (Z = —4.380, Wilcox&@mgned Ranks Test). This large
difference must be due to the fact that both expee and linguistic distance favour the
intelligibility of Standard German while experienoaly plays a minor role for the
comprehension of Low German. It is furthermore cedble that there is a large
difference between the intelligibility scores ofle@&erman in group 1 and 2 (71.7% vs.
58.4%), while this difference is small for Stand@&drman (68.7% vs. 75.6%). This
points to an important role of similarity on theusd level for the intelligibility of Low
German and a smaller role for the intelligibility®tandard German.

Finally, when there is no difference in the Levedash distance to the two test
languages, there is also no significant differeincimtelligibility rates (71.0% for Low
German and 71.7% for Standard Germam,.05, Z = —.209, Wilcoxon Signed Ranks
Test). This is remarkable. Because of prior expeseone would expect Standard
German to be easier to understand. On the othet, litanould well be that the Low
German and Standard German words in this groupeasesimilar to each other so that
the knowledge of Standard German automaticallydetadan understanding of Low

German.

3.2.3. Non-cognates

Finally we look at the intelligibility of the nonegnates. We see a large difference
in intelligibility: 26.6% for Standard German and.3% for Low German. The
distributions differ significantly at the .001 ldv@ann Whitney-Test). For both
varieties the Levenshtein distances are maximathisrsubset of words, differences on
the sound level can therefore not play a role plaring the results. Thus, on the basis
of the intelligibility of non-cognates we conclutteat experience does play an important
role in explaining the difference in intelligibyjitof High and Low German. Non-

cognates can only be understood through previopesexe. Some of the Low German
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non-cognates were probably correctly translateduse they are similar to or identical
with the corresponding Standard German non-cogreatdshad therefore been learnt

during formal education.

4. Intelligibility of Low German

Results presented in the previous section showsihedkers of Dutch have fewer
problems understanding Standard German than Lown&emords. This must be due
to previous exposure to Standard German througdohssat school and through the
media. In the Netherlands, television programs Imctv a foreign language is spoken
are almost never dubbed and are instead subtifleéd. means that Dutch people are
regularly confronted with foreign speech on an #wgi basis. They are often
confronted with Standard (i.e., High) German, botvL.German programs are rare in the
Dutch television. We hypothesized that a smallegdistic distance to Low German
may give Low German a head start, but previous sxoto Standard German will
counterbalance this effect.

In the following sections we will have a closer Koat the intelligibility of Low
German in the Netherlands. We compare the intbllity scores of Dutch subjects
from the north-eastern regions close to the bonddlr Germany to the performance of
subjects from non-bordering regions. Traditionathg dialects close to the border in
the North-East of the Netherlands (the so-calledrtiNoSaxon dialects) were
linguistically transitional between Low German atiee dialects of Dutch that are
spoken more to the west (cf. Hinskens 1993). Jsstha Low German varieties in
North-Western Germany (i.e., also in Bremen), tbelong to the group of the Low
Saxon dialects. Although nation building and stadidation has had a large impact on
these varieties (cf. de Vriend et al. 2008; Giesl2808; Kremer 1990, 1996; Niebaum
1990), they are still closer to Low German thanriba-Saxon language varieties of the
Netherlands to which Standard Dutch belongs (ckeRel996), cf. Section 2. We
therefore expected subjects from the border arethénNorth-Eastern part of the
Netherlands to be better at understanding Low Gemwiards than subjects from non-

bordering regions.
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4.1. Method

4.1.1. Intelligibility experiment

The Low German test was identical to the testweest described in Section 3.1.1.,
l.e. 369 highly frequent Low German nouns were gmé=d to Dutch high school pupils
by means of an Internet experiment. In total 124fjestis were tested. Since we wanted
to compare the intelligibility among subjects ligiclose to the German border to the
intelligibility of subjects living in other partsfahe country, the subjects were divided
into two groups, referred to as the ‘border growmsid the ‘non-border group’
respectively. To determine if the subjects livingse to the border could have an
advantage from their knowledge of the North-Easieutch dialects, we asked them if
they knew the local dialect. 65 of the 97 subjdoten the border region answered
positively to this question. We excluded the renmayr82 subjects from further analysis.
There were now 65 subjects in the border group2anith the non-border group, adding
up to 92 subjects. The 65 subjects from the bayd=up all came from the provinces of
Groningen and Drenthe in the Northern part of therISaxon area. The dialects spoken
in the places where the speakers come from areopartcoherent dialect group. They
all belong to the dialect group that Hoppenbrouw&rsloppenbrouwers (2001: 65)
refer to as the ‘Low Saxon central group’. The @Mjscts in the non-border group came
from the provinces of Zeeland (city of Hulst) andveland (city of Almere), which are
not adjacent to the German border. Information albe subjects is summarized in
Table 10. We see that the border subjects aretlsliglder than the non-border subjects
(t = -1.918,df = 90,p = .058) and that they have had German at schaoc fonger
period ( = -2.889df = 90,p < .01). In the border group more male than fersalgects
participated (37 males versus 28 females) andamém-border group this was the other

way round (17 females and 10 males).
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Subjects
Border Non-border
Number 65 27
Gender F 28, M 37 F17, M10
Age 15-19 (mean 16.5) 15-19 (mean 16.1)
Years German 4.1 3.3

Table 10: Number of subjects, gender (F=female, ldkein age, number of years of German lessons at

school per group of listeners.

4.1.2. Linguistic distance measurements

In Section 3.1.2, we explained how we measureditigeistic distances between
Standard Dutch and Low German. In order to be &bleompare the linguistic basis
that the border group had for understanding the IG®vman words to the linguistic
basis of the non-border group, we also needed tasume the distance between the
respective Dutch dialects and Low German. To this we had a speaker of the Dutch
North Saxon variety translate the Low German wards his variety and read them
aloud. The border group of subjects came from wffe places in the border area. In
order to achieve transcriptions that would repref@whole area, we made recordings
of a speaker who is born and raised in Uithuizeshraow lives in Bedum. These places
are in the middle of the area where the subjectsecfom?® On the basis of the

recordings, phonetic transcriptions were made @g@anan linguist (the second author).

Lexical distances

The lexical distances to Low German are very sinfoa Standard Dutch and the
Dutch border dialect. Of the 369 Low German testdsp302 (81.8%) were Standard
Dutch cognates and 300 (81.3%) were border diateghates. Examples are Low

German poli’tsajl — Dutch border dialect and Standard Dutpb’[itsi] ‘police’ and
Low German hont] — Dutch border dialecthp:nt] — Standard Dutchhpnt] ‘dog’.
There were 67 (18.2%) Standard Dutch and 69 (18b&rger dialect non-cognates, for
example Low Germardgen] — Dutch border dialectjxjo] — Standard Dutchnhejfs]

‘girl’.

® We thank Siemon Reker for translating and recardhie test words.
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Levenshtein distances

The results of the distance measurements on thedslewel show that the Low
German cognates are only slightly closer to thel®odialect (39.2%) than to Standard
Dutch (40.6%). This difference is not significamt £ .121, Z = —-1.552df = 286,
Wilcoxon Signed Ranks TestHowever, it should be kept in mind that the border
group is bilingual and is able to use sound infdromafrom both the border dialect and
Standard Dutch. Therefore we calculated a new Ls€ivwein distance, selecting the
smallest distance to Low German per word pair.y=pime of the border dialect words
had a smaller distance to Low German than themdétad Dutch equivalent and for 38
words the situation was reverse, the Standard Dwutolds having a smaller distance to
Low German than the border dialect equivalents. Bff words the distance was the
same for both varieties. The new Levenshtein digtatalculated on the basis of the
smallest distance to the border dialect per word was 35.4, and the distribution
differs significantly from that of the distancestween the border dialect and Low
German (39.2%p < .001, Z = -6.514, Wilcoxon Signed Ranks Tesb)it3s likely that
the border group subjects have an advantage osdied level above the Standard

Dutch group when confronted with Low German.

4.2. Results

In Table 11 the results of the word intelligibilitgsts are showhLike in the
previous section we will first discuss the overaults, and next we will focus on the
intelligibility of the cognates and the non-cogrsaseparately.

The correlation between the lexical distance betwkew German and the
Dutch border dialect and the intelligibility scoretthe border group was higher (
= .54,p < .01) than the correlation between the lexicatatice between Low German

® A few cognates had to be left out of the analpsisause the transcriptions were missing in thebdata
Therefore the df is smaller than the number of ebem—1.

" The test groups differed strongly with respecth| number of years of German instruction. To emsur
that this difference alone was not the reasonHerdifferent degrees of intelligibility, we alsorztucted

a second analysis with two subgroups in which thgests in both groups had learnt 3.7 years of Garm
(border group: n = 50, mean age 16.3; non-bordeumgrn = 21, mean age 16.5). For cognates, the
intelligibility results were border group 66.6 wsn-border group 62.7(< .05, U = 354.0). For non-
cognates border group 9.7 vs. non-border grougra¥ significant, U = 512.0), and total border gyou
57.0 vs. non-border group 52§6< .05, U = 344.5).
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and Standard Dutch and the intelligibility of thenAborder groupr(= -.50,p < .01).
However, the correlation is even higher when thelligibility scores of the border
group are correlated with the lexical distance leetwLow German and Standard Dutch
(r = =55, p < .01). This might suggest that the boigroup relates the Low German
words to Standard Dutch words in the first placée Tdifference between the
correlations is insignificant £ 12.79,p > .05).

The correlation between the Levenshtein distarm® the subjects’ own variety
(border dialect or Standard Dutch) to Low Germad artelligibility is significant at
the .01 level for both groups £ —.47 for the border group and= —.59 for the non-
border group). For the border group the correlabenomes larger when intelligibility
Is correlated with the distance between Low Gerarath Standard Dutch rather than the
distance between Low German and their own dialest{.60). The difference between
these correlations is non-significabnt= —5.1p > .05). Also when correlating with the
new distances calculated on the basis of the sstallistance to Low German (see
above), the correlation is higher£ —52), but the difference to the correlation vk
border dialect only is not significant € 3.14,p > .05). The correlation coefficients
might thus again suggest that the border group Sexlard Dutch when understanding
Low German, and even that the route via StandarndiDis preferred, but there is no
proof for this since the correlations do not diféegnificantly.

Words N Intelligibility Intelligibility Sign.
words  border group non-border group (df=90)
Cognates 302 67.0 61.9 p<.01(U=507.0)
Non-cogn. 67 11.6 8.1 p=.07 (U=671.0)
Total 369 57.1 51.9 p<.01(U=515.5)

Table 11. The results of the Low German intellilifipitest for the border group and the non-border

group, for cognates, non-cognates and totals dsawéhe results of a Mann-Whitney-Test.

4.2.1. Overall intelligibility

The border group understands Low German signifigameétter (57.9% correct
answers) than the non-border group (51.9% corrddt)s result can be due to a
linguistic advantage or more experience in the gro@ the border subjects. In the
following two sections we will try to get an impsésn of the role that these two factors

play in the intelligibility of Low German in the wvgroups of subjects.
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4.2.2. Cognates

When only looking at the intelligibility of the cogtes, we find that the border
group translates significantly more words corre¢@y.0%) than the non-border group
(61.9%). As explained in Section 4.1.2, the faet tho significant differences are found
among the linguistic distances to Low German dagisnmean that linguistic distances
are not part of the explanation for the differencentelligibility. It is possible that the
border group has a linguistic advantage becaugectireget help from both their dialect
and Standard Dutch. On the other hand the boraempgs also likely to have had more
contact with Low German than the non-border grade. will now have a look at two
subgroups of cognates, namely 49 word pairs whewershtein distances between the
border dialect and Low German are smaller than éetwStandard Dutch and Low
German (group 1, see examples in Table 12) andwi@d pairs where Levenshtein
distances between Standard Dutch and Low Germarsragdler than between the

border dialect and Low German or where they arethessame (group 2, see Tables 13

and 14).

Low German Dutch border dialect Standard Dutch nmean
[knej] [knej] [kni] ‘knee’
[bu:tnlant] [butonlant] [beejtnlant] ‘abroad’

[vim] [vim] [vejn] ‘wine’

Tab 12: Examples of Low German words that have allemLevenshtein distance to the border dialect
than to Standard Dutch.

Low German Dutch border dialect Standard Dutch nmean
[bet] [be:t] [bet] ‘bed’
[bibliote:k] [biboltajk] [bibliotek] ‘library’

Table 13. Examples of Low German words that hasmaller Levenshtein distance to Standard Dutch

than to the border dialect.

Low German Dutch border dialect Standard Dutch nmean
[bilt] [be:lt] [be:lt] ‘picture’
[model] [model] [model] ‘model’

Table 14. Examples of Low German words that haeestiime Levenshtein distance to Standard Dutch

and to the border dialect.
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In Table 15 we summarize the advantages of proyiait the sound level and
experience for the two subgroups of cognates alsasdhe intelligibility results for the
two groups of subjects. In the group 1 words, tloedér group subjects have an
advantage on the sound level as well as an adwaiftagn the fact that they probably
have had more contact with Low German and we thezeéxpect a higher percentage
of correct answers for the border group. This deed the case. The border group
translated 48.4% of the words correctly and the-mamdler group only 36.8%. The
distributions differ significantly at the .01 level = —3.334, Wilcoxon Signed Ranks
Test).

In group 2, both groups are likely to have the saheantage on the sound level,
since they both know Standard Dutch. The bordeugioas an additional advantage
from experience. The border group translated 7206%he words correctly, and the
non-border group translated only 68.6% of the waisectly. Since the difference in
the percentages of correct translations in thedvoaips of subjects is significam €
.01, Z = -2.736, Wilcoxon Signed Ranks Test), it & concluded that contact does
play a role in the intelligibility of the borderaup. Furthermore, we can see that both
subject groups perform better when Standard Dutotdsvare equally similar or more
similar to Low German (group 2 words) than when bloeder dialect words are more
similar (group 1 words)) < .001,df = 214 in both cases (border group U = 2367.0 and
non-border group U = 2170.5, Mann-Whitney test)isTgoints to both groups having a
larger advantage of sound proximity to Standardcbulhan to the border dialect. Also
for the border group, the route via Standard Dse#ms to be the most favoured one.

Based on these results we conclude that contags plaole while advantage on
the sound level is probably more important for liigibility. Unfortunately a subgroup
of words where contact plays no role does not eXists makes it difficult to draw
stronger conclusions about the role of similarity the sound level compared to

experience.
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Levenshtein Word group 1: Word group 2:
distance border < non-border border> non-border
Test group border non-border border non-border
Similarity on + - - -
the sound
level
Experience + - + -
% correct 48.4 ** 36.8 72.5** 68.6

Table 15. Advantages due to sound similarity anéiquerience and intelligibility results for the two
subgroups of words, 1 (Low German words with a fnadlevenshtein distance to border dialect than to
Standard Dutch) and 2 (Low German words with a Enélevenshtein distance to Standard Dutch than
to border dialect or same distance). ** indicatest the result for the test group is significaritlgher
than for the other test group at the .01 level.

4.2.3. Non-cognates

When it comes to understanding non-cognates, daistaon the sound level can
play no role. Non-cognates are in principle uniigdlle unless the subjects know them
from previous experience with the language. If iloeder group subjects are able to
translate more non-cognates correctly than the bmwder group subjects, it can be
concluded that subjects living at the Dutch sidéhef border indeed come into contact
with the German dialects spoken at the other sidéh® border. From Table 11 it
becomes clear that the border group translatedhtlignore non-cognates correctly
(11.6%) than the non-border group (8.1%). Howetles, difference is not significant at

the .05 level. This corroborates that previous gepee does not seem to play a role.

5. Conclusions

We presented two experiments dealing with questafnsow well varieties of
German are understood by Dutch listeners. The treguintelligibility scores were
interpreted against the background of a divisiontha lexicon (cognates vs. non-
cognates) and Levenshtein distances measuringhdesteon the sound level between
words from different varieties. In this way, we weble to draw conclusions about the

influence of previous exposure (i.e., language acthtto the stimulus varieties, and the
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influence of proximity on the sound level (basedLewenshtein distances) between the
varieties of the speakers and the stimulus vasietie

The Dutch language is more closely related to Lasvn@an than to High German
(linguistically speaking). We therefore compared thtelligibility of a Low German
variety (from Bremen) and a High German varietye (Berman standard variety). The
results of this first experiment show that spealdrButch understand more Standard
German than Low German words. This must be ateidbtd the more intensive contact
with the High German standard variety, which Duspeakers experience through
German classes at school and through exposureadkespStandard German in the
media.

In the second group of experiments we tested whetine knowledge of a
structurally close border dialect had an influeaneunderstanding Low German words,
by comparing a group of border subjects to a gmfupon-border subjects. The results
show that Dutch speakers from the Dutch-Germandroagea understand more Low
German words than Dutch speakers from other path@fNetherlands. In this case
contact seems to play a less important role andiffierence in intelligibility should
probably be attributed to the Levenshtein distartodsow German, which are smaller
for the border dialect than for Standard Dutch. deer, the results also suggest that
even though listeners from the border area havadaantage on the sound level from
their local dialect when listening to Low Germatar®@lard Dutch plays a dominant role
for this group as well in the decoding of Low Gemweords.

The results from both sets of investigations alevent to sociolinguistic theory
as well as theories of the cognitive processeslwedoin understanding closely related
language varieties. From a sociolinguistic poinviefv, the first experiment shows that
the higher exposure with the neighbouring stand&mduage in school instruction and
the media is more important to the intelligibilioy§ German than the higher proximity
on the sound level which the Dutch subjects hawatds neighbouring Low German
dialects. Therefore, although the standard varaftyGerman belongs to the High
German group, and Dutch is much more closely rélate Low German, Standard
German is better understood than the Low Germaetyaested.

The findings of the second group of experiments taddur understanding of the
language processing of bidialectal listeners amavdihat listeners have an advantage of

knowing more than one variety of a language whemfroated with a third closely
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related variety. They seem to be able to activabeenphonological representations in
their mental lexicon and search for the most simgeonunciation when trying to

identify a word with a deviant pronunciation. Thesults also suggest that the route
taken to compare a foreign sound string to stringde mental lexicon probably goes
through the Dutch standard variety first, and theg of the dialectal representations is
secondary. This impression stimulates further mebedased on experiments with a
more specific design identifying the “mental rotitéasken to deal with input from

closely related varieties.
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