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1. Chapter 1. Introduction 
 

 
This thesis deals with the mutual intelligibility of five Germanic languages: 
Danish, Dutch, English, German and Swedish, and the variables that in-
fluence the intelligibility among these languages. In Europe, many languages 
are spoken. Today, the European Union (EU) counts 24 official and more 
than 60 minority languages (European Union 2014). The EU sees protecting 
this linguistic diversity as one of their core values. In a report of the High 
Level Group on Multilingualism (HLGM 2007), the possibilities for im-
proving communication within the EU were considered. One of the 
recommendations the HLGM formulated was to explore the possibilities of 
receptive multilingualism. In line with this, the goal of this thesis is to 
establish the levels of mutual intelligibility between the five largerst Germanic 
languages spoken in the EU and to uncover the linguistic and extra-linguistic 
variables which influence the mutual intelligibility of these languages. Since 
the European Union and the number of languages spoken within the 
European Union are still growing, we think exploring the possibilities of 
receptive multilingualism might contribute to achieving this core value.  
 Investigating the mutual intelligibility among all Germanic languages 
would be beyond the scope of this project. We therefore had to make a 
selection. We decided to choose the five largest Germanic languages within 
the EU, in order to cover a great amount of speakers within this area. We 
decided to only investigate Germanic languages which are spoken in the EU, 
because the intial proposal to investigate the possibilities of receptive 
multilingualism came from an EU initiative: the HLGM. So by investigating 
languages which are spoken within the EU, our results can also be of interest 
for the HLGM.  
 Next to intelligibility, we also measured how much exposure our 
participants have had to each others‟ languages and which attitudes they hold 
toward each others‟ languages (extra-linguistic variables), making the results 
interesting for language policy makers. Our results show how well the speak-
ers of the languages included in the project understand each other and to 
which extent language exposure and attitudes influence mutual intelligibility.  

Our results are also of interest from a linguistic point of view, since this 
thesis will provide an overview of the mutual intelligibility among Danish, 
Dutch, English, German and Swedish and will investigate the linguistic and 
extra-linguistic factors that can predict the mutual intelligibility among these 
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languages. The calculated linguistic distances which are taken into account as 
linguistic factors prediciting intelligibility will provide a picture of how the 
five Germanic languages are related to each other. We tested twenty language 
pairs using the same uniform methodology, making the results commensur 

able for the first time. Moreover, this study is part of a larger project, 
called MICReLa (Mutual Intelligiblity of Related Languages in Europe, 
www.micrela.nl), where next to the Germanic languages also the mutual 
intelligibility of Romance and Slavic languages is tested, including seventy 
language pairs in total (twenty Germanic, twenty Romance and thirty Slavic). 
Furthermore, we will describe in this thesis what language attitudes speakers 
of these languages hold towards, and how much exposure they have had with, 
each other‟s languages. We will try to predict intelligibility from these extra-
linguistic variables and the calculated linguistic distances between the language 
pairs.  

1.1 Mutual intelligibility 

1.1.1 Definition 
 
When two languages are mutually intelligible, speakers of these languages can 
communicate while they use their own language. This way of communicating 
was initially called semi-communication by Haugen (1966). In later research other 
terms were coined like receptive multilingualism (Hockett 1958, Zeevaert 2004, 
Braunmüller 2007, Ten Thije and Zeevaert 2007), plurilingual communication 
(Lüdi 2007), intercompréhension (Grin 2008) and lingua receptiva (Rehbein, Ten 
Thije and Verschik 2012). In this thesis, the term receptive multilingualism will be 
used to indicate the way of communicating where two speakers each use their 
own language. To our knowledge, there is no clear definition for the term 
mutual intelligibility. Can we say that two languages are mutually intelligible 
when speaker A understands speaker B perfectly, but speaker B understands 
nothing of what speaker A is saying? When we look at both speakers 
separately, the intelligibility seems to be one-sided in this case; only speaker A 
understands the other language, speaker B does not. When we look at the 
average intelligibility, however, we could say that the degree of mutual 
intelligibility is 50%: speaker A understands 100% of what speaker B says and 
speaker B understands 0% of what speaker A says. Since mutual indicates the 
interaction between two or multiple speakers (or writers), we use the term 
mutual intelligibility to indicate the degree to which two speakers can 
understand each other when they each speak or write their own language. 
When the message is successfully received, we speak of comprehension (cf. Van 
Heuven 2008, Gooskens, Van Heuven, Van Bezooijen and Pacilly 2010).  
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Mutual intelligibility can be inherent, which means that speakers of differ-
ent languages can understand each other based on the (often genealogic) 
features the languages have in common, or acquired. In the latter case the 
languages in question are not (closely) related and the speakers have to 
acquire some knowledge of the other language before they are able to 
understand each other (Bahtina and Ten Thije 2013). In this thesis we intend 
to be mostly dealing with inherent intelligibility. The five languages in 
question are part of the same language family and are therefore genealogically 
related. Still, we will make an effort to separate inherent from acquired 
intelligibility, for instance in those cases where the languages investigated are 
taught as a foreign language in the school curriculum, such as English and to 
a lesser extent German.  

1.1.2 Research on mutual intelligibility 
 
Academic research on receptive multilingualism and the mutual intelligibility 
of languages dates back to the 1950s. Most of the studies at the time focused 
on the mutual intelligibility of American-Indian languages (e.g. Voegelin and 
Harris 1951, Hickerton, Turner and Hickerton 1952, Pierce 1952, Wolff 
1959). Later investigations were concerned with Indo-European language 
combinations, like Slovak and Czech (Budovičová 1987, Berger 2003), 
(Argentinian) Spanish and (Brazilian) Portuguese (Jensen 1989), and the main-
land Scandinavian languages (Haugen 1966, Maurud 1976a, b). 

Today, mutual intelligibility research mainly revolves around three topics. 
Some researchers investigate the strategies people use while communicating 
through receptive multilingualism (cf. Börestam Uhlmann 1994, Braunmüller 
2002, Zeevaert 2004, Golinski 2007, Beerkens 2010, Doetjes 2010, Bahtina-
Jantsikene 2013). Others create didactic programmes that can help people to 
improve their understanding of a closely related language (cf. Klein and 
Stegmann 2000, Hufeisen and Marx 2014). This thesis does not investigate 
communication strategies nor does it attempt to provide didactic rules that 
can improve intelligibility. The focus of this thesis lies on the third topic, 
namely on measuring the levels of mutual intelligibility among languages and 
uncovering variables that influence mutual intelligibility. 

Previous research on this topic has shown that the Scandinavian languages 
are mutually intelligible to a considerable extent (cf. Haugen 1966, Maurud 
1976a, b, Bø 1978, Börestam Uhlmann 1991, Jörgensen and Kärrlander, 2001, 
Lundin and Zola Christensen 2001, Delsing and Lundin Åkesson 2005). 
However, an asymmetry has been found in spoken intelligibility between 
Danish and Swedish (or Norwegian). It is easier for Danes to understand 
spoken Swedish (or Norwegian) than vice versa (cf. Maurud 1976a, b, Bø 
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1978, Börestam Uhlmann 1991, Jörgensen and Kärrlander, 2001, Lundin and 
Zola Christensen 2001, Delsing and Lundin Åkesson 2005).  

Mutual intelligibility of other Germanic languages is not as richly 
documented as for the Scandinavian languages. Research has been done on 
Dutch varieties (Boets and De Schutter 1977, Van Bezooijen 1994, Van 
Bezooijen and Van den Berg 1999, Impe 2010). Furthermore, Gooskens and 
Van Bezooijen (2006, 2007) investigated the (mutual) intelligibility of 
Afrikaans, Dutch and Frisian and found that speakers of Dutch are better at 
understanding written Afrikaans than written Frisian, but that they are better 
at understanding spoken Frisian than spoken Afrikaans. Swarte and Hilton 
(2013) investigated the mutual intelligibility of North (spoken in the Northern 
part of Germany) and West Frisian (spoken in the Dutch province of 
Fryslân). They discovered that even though these two languages are 
historically related, they are only mutually intelligible to a low degree. Swarte 
and Hilton see the fact that the two languages have developed separately from 
each other and have been under the influence of different standard languages, 
i.e. Dutch and German, as the main reason for this low degree of mutual 
intelligibility. Finally, the mutual intelligibility between Dutch and German has 
been a research topic of interest. The mutual intelligibility between these two 
languages, too, is asymmetric. This is often attributed to the fact that speakers 
of Dutch learn German in school (cf. Ház 2005). However, Gooskens, Van 
Bezooijen and Van Heuven (2015) discovered that this asymmetry also exists 
among younger speakers of Dutch, who have not learned any German at 
school yet. Therefore they conclude that the asymmetry between Dutch and 
German may also (partly) have a linguistic basis.  

There are also a few studies that investigate the mutual intelligiblity across 
the North and West-Germanic languages, like the (mutual) intelligibility of 
Danish and Swedish on the one hand and Dutch on the other hand (Hedquist 
1985, 1991), the intelligibility of English and Danish for Norwegians and 
Swedes (Gooskens 2007a), the intelligibility of Low and High German 
varieties around the Danish-German and Dutch-German border areas 
(Gooskens and Kürschner 2009), the intelligibility of Danish for speakers of 
Dutch and Frisian (Van Bezooijnen, Gooskens and Kürschner 2012) and the 
intelligiblity of Swedish words for Germans (Vanhove 2014).  

Intelligibility research of the past decade often focused on uncovering the 
variables that influence mutual intelligibility. These variables are usually 
divided into two groups: linguistic and extra-linguistic variables. Linguistic 
variables are defined as differences or similarities between languages on 
several linguistic levels. The main linguistic variables that have been shown to 
affect mutual intelligibility in previous research are lexis (Van Bezooijen and 
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Gooskens 2005), phonology (Gooskens 2006, Kürschner, Van Bezooijen and 
Gooskens 2008, Gooskens and Van Bezooijen 2006, 2007, 2013, Gooskens et 
al. 2015) and orthography (Van Bezooijen and Gooskens 2005, Gooskens and 
Van Bezooijen 2006, 2007, Kürschner et al. 2008, Doetjes and Gooskens 
2009, Gooskens and Kürschner 2010, Schüppert 2011, Gooskens and Van 
Bezooijen 2013, Gooskens et al. 2015).1 

Extra-linguistic variables are variables that lie outside the language and are 
dependent on the individual participant. The main extra-linguistic variables 
that have been found to influence mutual intelligibility in former studies are 
language exposure (Bø 1978, Jörgensen and Kärrlander, 2001, Lundin and 
Zola Christensen 2001, Delsing and Lundin Åkesson 2005, Gooskens, 
Kürschner and Van Bezooijen 2011) and attitudes (Kuhlemeier, Van den 
Bergh and Melse 1996, Jörgensen and Kärrlander 2001, Lundin and Zola 
Christensen 2001, Delsing and Lundin Åkesson 2005, Gooskens 2006, Impe 
2010, Schüppert 2011). Chapter 2 will provide a more extensive literature 
review of previous studies that have investigated the mutual intelligibility 
among Germanic languages and the influencing variables. 

1.2 The Germanic language area 
 
The more linguistic features two languages share, the higher their degree of 
mutual intelligibility will be. We will therefore shortly describe the five 
languages included in the project and their most prominent differences and 
similarities in §§ 1.2.1-3 and formulate some preliminary expectations on the 
implications of these differences and similarities for the mutual intelligibility 
of the Germanic languages. 

The languages included in this study are Danish, Dutch, English, German 
and Swedish, as spoken in Europe. These languages all belong to the 
Germanic language family, but can be split up in North and West Germanic 
languages. The variation among the Germanic languages developed mainly 
because of migration of the tribes living in Europe in early history and the 
process of language standardisation in later history (Hendriksen and Van der 
Auwera 1994).  
 

                                                           
1 In this thesis we mainly describe studies on Germanic languages, since these are the focus of 
our studies. Nevertheless, we are aware of studies on the intelligibility of other languages (e.g. 
Tang & van Heuven 2007, 2009, 2015 for Chinese dialects, Yang and Castro 2008 for Bai and 
Zhuang languages). 
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1.2.1 North Germanic languages 
 
Danish and Swedish belong to the North-Germanic (or Scandinavian) 
language branch. They originate from Old Norse, a language that was spoken 
during the Viking Age (800-1050). At the end of the Viking age, Old Norse 
split up into East (spoken in Denmark and Sweden) and West Scandinavian 
(spoken from Norway to Iceland) (Hendriksen and Van der Auwera 1994). 
Danish, however, grew further distinct from the other Scandinavian languages 
during the Middle Ages. Salient differences that exist between Danish and 
Swedish today are the fact that Danish has a glottal stop (stød) where Swedish 
(and Norwegian) has a lexical tone contrast, and that unvoiced plosives were 
changed into voiced plosives after vowels in Danish (Danish hedde vs. Swedish 
heta „be called‟) during the Middle Ages. Also unstressed suffixes were 

changed into a schwa in Danish and not in Swedish (Danish /sgo:lə/ vs. 
Swedish /sku:la/ „school‟) (Braunmüller 1999, Vikør 2002, Zeevaert 2004).  
 The differences between Danish and Swedish are most prominent in 
phonology. According to several studies, Danish and Swedish share over 90 
percent of their lexicons (Bergman 1979, Zeevaert 2004, Gooskens 2007b) 
and apart from small differences in the endings of plurals and nouns, the 
Danish and Swedish morpho-syntactic systems are very similar. Also, their 
orthographic systems are more similar to each other than their surface 
phonologies. We therefore assume that surface-phonological differences will 
form the largest impediment to Danish-Swedish intelligibility. Moreover, we 
expect to find larger differences in spoken than written intelligibility of the 
North Germanic languages.  

1.2.2 West Germanic languages 
 
Dutch, English and German belong to the West Germanic language branch. 
Within this branch, English belongs to the Anglo-Frisian varieties, Dutch 
belongs to the Low German and German to the High German varieties. 
Dutch and German are more closely related to each other than to English. 
Nevertheless, Dutch and German cannot be considered to be as closely 
related as Danish and Swedish. The two languages share a large part of their 
vocabulary (about 80-85 percent, according to our own research, cf. Chapter 
5), but there are a number of differences on other linguistic levels. The largest 
differences between the languages are found in grammar and phonology. 
German underwent the High German Consonant Shift between the third and 
ninth century. The most important characteristics of this shift were that in 
High German /p/, /t/ and /k/ were changed into /ff/pf/, /tz/ and /kx/, 
respectively (e.g. Kortlandt 1996). This shift also distinguishes German from 
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English, which, just as Dutch, did not undergo the High German Consonant 
shift.  

As for morphology, the most prominent difference is that German has a 
more elaborate case system than Dutch. In contrast to Dutch, case is marked 
in nouns, adjectives and determiners in German sentences (cf. Beerkens 
2010).  

The Dutch and German orthographic systems also differ to a certain 
extent. The most important difference is the way long vowels are represented. 
In Dutch this is usually done by geminating a vowel letter (probleem, zoon, 
„problem‟, „son‟). In German often one vowel followed by h or the absence of 
a geminate consonant letter is used to indicate the length of the vowel in 
similar words (Problem, Sohn) (cf. Neijt 2001). Also, written German makes 
more use of the Umlaut than Dutch. In German the Umlaut is used in ä, ö, ü 
and äu, to indicate they are different sounds than a, o, u and au. In Dutch, the 
Umlaut is only used in (German) loan words, or functions as a diaeresis to 
indicate the letter is part of the following syllable (zee vs. zeeën, „sea‟ vs. „seas‟) 
– when the unmarked Dutch letter-to-sound correspondence rules would 
suggest otherwise (Neijt 2001; Van Heuven 2002).  

As mentioned earlier, English is more distant from either German or 
Dutch than German and Dutch are from each other. One of the most salient 
reasons for this is that there has been a great amount of language contact 
between English and other languages throughout history. Under the influence 
of Celtic and especially French, English became more distinct from the other 
Germanic languages. During the Norman Conquest in the 1066, when 
William the Conquerer from Normandy occupied the English throne, French 
became the most important language among the English Upper Class. Under 
the influence of French, a large part of the English vocabulary got relexified, 
especially in fields like law (e.g. justice, court, crime), government (e.g. state, 
sovereign, nation) and military (e.g. arms, prison, danger) (Van Gelderen 2006). 
Influences of French are also found in morphology. Mutliple present day 
English words end for example in –ment, –ous, –able, –al, –ance, –ate, –ize, –ant 
(Van Kemenade 1994).  

As for pronunciation, English underwent the Great Vowel Shift between 
1350 and 1700, in which, among other changes, long vowels were raised (the 

pronunciation of Middle English /na:mə/ was for example changed into 
/ne:m/ „name‟ in Modern English)2, causing English to become even more 
different from the other Germanic languages (Baugh and Cable 2013).  
 Nevertheless, English was also influenced by other Germanic languages, 
the Scandinavian languages in particular. These influences mainly descend 

                                                           
2 This example is drawn from Baugh and Cable (2013: 197).  
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from Old Norse and date back to the Viking Age, when Vikings from 
Scandinavia migrated to Britain. During this period, a number of Old Norse 
words were integrated in English (Baugh and Cable 2013). Old Norse also 
had an influence on English syntax (Emonds and Faarlund forthcoming). 
Some prominent morpho-syntactic features that distinguish English from 
(some) other Germanic languages are that in English the verb group cannot 
be broken up, that there is no difference in word order in the main clause and 
the sub clause, and that there is no gender system in the nouns (Baugh and 
Cable 2013). 
 As for orthography, English differs greatly from the other Germanic 
languages. English was standardised in the 15th century. Since then, no large 
orthographic reforms have taken place. Since the Great Vowel Shift, which 
caused large surface-phonological changes in the English language, ended in 
1700, two centuries after the orthographic standardisation, English ortho-
graphy does not really represent Modern English surface phonology, but 
rather the Middle English sound system (Van Gelderen 2006). Moreover, 
English has been heavily influenced by French, influencing lexis and to a 
lesser extent orthography (Van Gelderen 2006). 

Based on this short description of the West-Germanic languages, we 
assume that lexical differences will form the largest obstacle in English-Dutch 
and English-German intelligibility. Dutch-German intelligibility will mostly be 
hindered by phonological, orthographic and grammatical differences.  

1.2.3 North versus West Germanic languages 
 
Differences on several linguistic levels can be found among the North and 
West Germanic languages. First of all, the lexicons of the languages are, of 
course, somewhat different. We do not know of any studies calculating the 
percentage of words that is shared in the lexicons of the languages, but in our 
study we find that the West Germanic languages share between 50 and 60 
percent of their vocabulary with the North Germanic languages. This is a 
substantial amount, but still less than the number of lexical items Danish and 
Swedish (around 95 percent) and Dutch and German (around 80 percent) 
share (cf. Chapter 5).  
 Torp (2002) lists a few other linguistic differences between the North and 
West Germanic languages. The most important phonological difference is 
that /j/ and /w/ occur frequently at the beginning of Dutch, English and 
German words before rounded vowels, but never at the beginning of Danish 
and Swedish words before rounded vowels (Dutch jaar, English year, German 
Jahr vs. Danish and Swedish år). Also, there is only one verb form for all 
persons in Danish and Swedish, whereas Dutch, English and German con-
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jugations make use of more verb forms. Another difference worth mention-
ing in this context is that in Danish and Swedish the definite article is placed 
after the noun (Danish/Swedish huset vs. Dutch het huis, English the house, 
German das Haus).  
 We expect that all these differences will influence the mutual intelligibility 
between North and West Germanic languages, but that lexical differences will 
have the largest influence.  

1.3 Aims and outline of the thesis 
 
The aim of this thesis is to determine the degree of mutual intelligibility 
between all pairs of languages that can be formed from the set comprising 
Danish, Dutch, English, German and Swedish. Also, we want to uncover the 
linguistic and extra-linguistic variables that affect the mutual intelligibility 
among these five Germanic languages.  
 In order to investigate the mutual intelligibility among the five Germanic 
languages and the predicting variables, five research questions were 
formulated:  

i) What is the degree of mutual intelligibility of written and spoken 
Danish, Dutch, English, German and Swedish? 

ii) What attitudes do speakers of Danish, Dutch, English, German and 
Swedish hold towards each other‟s languages? 

iii) How much exposure have speakers of Danish, Dutch, English, 
German and Swedish had to each other‟s languages? 

iv) What linguistic distances can be established among Danish, Dutch, 
English, German and Swedish? 

v) To what extent do extra-linguistic and linguistic variables predict the 
mutual intelligibility among Danish, Dutch, English, German and 
Swedish?  

Before answering these questions, we start with a literature review in Chapter 
2. In this review the most important studies investigating (mutual) intellig-
ibility are summarised. These concern studies that look into the mutual 
intelligibility of North and West Germanic languages separately, but also 
studies that investigate mutual intelligibility across the North and West Ger-
manic language areas. In this chapter we also provide an overview of the 
extra-linguistic and linguistic variables that have been found to affect intellig-
ibility in the past. 
 Chapter 3 revolves around research question i) What is the degree of mutual 
intelligibility among Danish, Dutch, English, German and Swedish? The chapter starts 
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with a summary of measures that have been used to measure intelligibility in 
earlier research, followed by a motivation and explanation of the choice of the 
methods we use in our study and the procedure of our experiments. 
Thereafter, the intelligibility results are presented.  
 Intelligibility can be measured by (i) opinion testing, in which the parti-
cipants are asked to indicate how well they think they understand a language, 
and (ii) functional testing, in which listeners/readers have to prove that they 
correctly recognise words and/or understand the meaning of a sentence or a 
text (Gooskens 2013). We opted for functional tests because these are usually 
more valid than estimations the participants make themselves (opinion tests). 
The results of opinion and functional tests correlate quite highly, but the 
results of functional tests were found to reflect genealogic relationships 
among languages more precisely and are better predicted by relevant linguistic 
variables (Tang and Van Heuven 2009). Since we aimed at comparing the 
intelligibility results to linguistic distances between languages, we preferred 
functional testing over opinion testing, since functional tests measure 
intelligibility, whereas opinion tests only provide a short-cut.  

We used three different tests in an online experiment to measure intellig-
ibility and comprehension (www.micrela.nl/app). For each test we developed 
a spoken and a written version. Firstly, in order to measure intelligibility on 
the text level, we used a Cloze test, in which participants had to read or listen 
to a text in which 12 words (four adjectives, four nouns, four verbs) had been 
replaced by a gap or beep (see § 3.3.2 for a more detailed explanation of the 
Cloze test). The participants had to drag-and-drop each word to the gap in 
originated form. Secondly, in order to measure intelligibility on the word 
level, we used a word translation task. In this test participants had to translate 
50 isolated spoken or written words from a related language into their own. 
Finally, we also included a so-called picture task in our study. In this test 
participants heard or read a text whereafter they saw four pictures. They had 
to choose the picture which best represented the content of the text they had 
just heard or read. We included the picture task to obtain a global overview of 
which participant groups were able to grasp the basic meaning (the gist) of a 
text in a related language.  
 Chapter 4 focusses on the extra-linguistic variables that are measured in 
our study. The chapter starts with an overview of previous studies that have 
linked language attitudes and exposure to intelligibility. Thereafter, we 
motivate the choice of the questions used in our questionnaire. The chapter 
ends with an overview of the language attitudes speakers of Danish, Dutch, 
English, German and Swedish hold towards each other‟s languages and how 
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much exposure they have had to each other‟s languages, answering research 
questions ii) and iii).  
 Attitudes and exposure can be used to predict intelligibility. Exposure is 
probably the most important predictor of receptive proficiency; it seems 
trivial to us that the more exposure listeners have had to a language, the better 
they will be able to understand that language. This is also confirmed by 
several studies (cf. Bø 1978, Jörgensen and Kärrlander 2001, Lundin and Zola 
Christensen 2001, Delsing and Lundin Åkesson 2005, Gooskens et al. 2011). 
The relationship between attitudes and receptive proficiency is less clear. A 
negative attitude towards a language could compromise intelligibility, but it 
could also be the case that poor intelligibility causes the more negative 
attitude. Some studies find a relationship between attitudes and intelligibility 
(cf. Delsing and Lundin Åkesson 2005) others do not (Gooskens and Van 
Bezooijen 2006, 2007).  
 In intelligibility research, language attitudes are usually measured by asking 
the participants how they feel about the (speakers of the) language they are 
tested in or the country where this language is spoken (cf. Delsing and Lundin 
Åkesson 2005, Gooskens 2006, Gooskens and Van Bezooijen 2006, 2007). 
However, it is also possible to measure attitudes on the basis of sound 
fragments of the languages in question (cf. Lambert, Hodgson, Gardner and 
Fillenbaum 1960). Participants then usually hear a sound fragment of the 
language and are asked to rate the speaker on several personality traits or to 
indicate how beautiful (or ugly) they find the language spoken in the speech 
sample. The difference between these two measures is that judgements 
obtained by directly asking the participants what they think about a language 
without letting them hear a sample of the language might be (partly) based on 
prejudice; maybe a participant has never actually heard the language in 
question or cannot remember what the language really sounds like. When 
measuring attitudes by using sound fragments, the participants have a sample 
to base their judgment on. In our study, we used both methods, in order to be 
able to compare them with each other.  
 The other variable that is discussed in this chapter, language exposure, is 
usually measured in two ways. One way is to ask whether the participants live 
close to a border to an area where another language is spoken (Bø 1978, 
Gooskens et al. 2011). Another possibility is letting the participants indicate 
how much exposure they had to the other language in certain situations 
(Jörgensen and Kärrlander 2001, Lundin and Zola Christensen 2001, Delsing 
and Lundin Åkesson 2005).  
 In Chapter 5, we pay attention to the linguistic distances between all pairs 
of the five languages included in the project. We start with an overview of 
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measures that have been used to calculate linguistic distance in the past and 
then explain which methods we used and why we opted for these measures.  
 Linguistic distances can be used to predict intelligibility. Two languages 
that are linguistically closely related may be expected to be mutually 
intelligible (cf. Van Heuven 2008). However, the way languages are grouped 
together in traditional historical linguistics does not necessarily say anything 
about degree to which languages are mutually intelligible, as Swarte and 
Hilton (2013) found in their study on North and West Frisian, two languages 
that are historically very closely related, but that developed separately under 
the influence of other languages and are therefore only mutually intelligible to 
a low degree nowadays.  

Several studies have found a link between intelligibility and lexical (Van 
Bezooijen and Gooskens 2005), phonological (Gooskens 2006, Gooskens and 
Van Bezooijen 2006, 2007, Kürschner et al. 2008) and orthographic 
(Gooskens and Van Bezooijen 2006, 2007, Doetjes and Gooskens 2009) 
differences between languages. In research (cf. Cutler 1994, Van Heuven 
2008), lexical distance is usually seen as the most important linguistic pre-
dictor of intelligibility: “… word recognition is the key to speech understand-
ing. As long as the listener correctly recognises words, he will be able to piece 
the speaker‟s message together” (Van Heuven 2008: 43).3 Of course, ortho-
graphic and phonological similarities between languages might help to 
recognise a lexical item faster.  

In our research we measured several linguistic distances. We would like to 
mention that these distances do not necessarily need to be symmetric. We are 
aware of the fact that „distances‟ are mathematically always symmetric; the 
distance between city A and city B is just as large as the distance between city 
B and city A. Between languages, however, this does not necessarily have to 
be the case. Comparing the German and English lexicon, for example, there 
might be more German words that are related to English than vice versa, due 
to the many English internationalisms in the other Germanic languages. The 
English word computer, for example, also exists in German. However, Ger-
mans can also use the word Rechner, which is a literal translation of the word 
computer in German. Germans are therefore able to successfully recognise the 
English word computer, while English listeners without knowledge of German 
would not understand the word Rechner. Therefore, the linguistic distances we 
talk about in this study are sometimes asymmetric. 

We measured lexical distance as the number of non-cognates between a 
language pair relative to the total number of word pairs in the two languages 

                                                           
3 Van Heuven notes that the word order has to be more or less the same in the language of 
the listener/reader and the test language in order for this argumentation to be true.  
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that express the same meaning. There exist several definitions of what a 
cognate is. According to the Cambridge Dictionary of Linguistics “languages or 
words derived from a common ancestor are said to be cognate” (Brown and 
Miller 2013: 83). The Glossary of Linguistic Terminology distinguishes between 
cognates and deceptive cognates. “Deceptive cognates result from a shift of 
meaning in one of the languages” (Pei 1966: 42). Since we are interested in 
intelligibility, we count deceptive cognates as non-cognates, because they 
hinder the understanding of the word. We count words that originate from 
the same ancestor and still have the same meaning as cognates (diachronic). 
We also include loanwords that meet these criteria as cognates. In historical 
linguistics, loanwords can therefore not be considered to be cognates, since 
these are words that are borrowed from another language, which still exists is 
not an ancestor language (synchronic). In research on foreign language 
learning however, cognates are defined as words that look similar and are 
therefore easier for a foreign language learner to pick up (Daulton 2003). 
Since we are interested in how similarities between words can help the 
participant understand a language, we choose to also include loanwords as 
cognates. 

Orthographic and phonological distances were measured by means of the 
Levenshtein procedure. In this procedure, orthographic or phonological 
transcriptions are aligned and the number of string edit operations that need 
to be performed in order to map one transcription onto the other is counted 
(cf. Chapter 5 for a more detailed explanation). In our study, we divided the 
number of operations by the number of alignments, in order to normalise for 
word length.  
 We included syntactic distance as a new variable in our study. There are 
studies that have looked at the effect of syntax on intelligibility before (cf. 
Hilton, Gooskens and Schüppert 2013), but to our knowledge there are no 
studies that link systematically calculated syntactic distances to intelligibility 
scores. Since we were (one of) the first to do this, we decided to include three 
different measures in order to see which one predicts intelligibility the best. 
We included i) the movement measure, which looks at the number of words 
that are moved when comparing a sentence in language A with a sentence in 
language B, ii) the indel measure, which counts the number of words that are 
inserted or deleted when converting a sentence in language A to a sentence in 
language B and iii) the trigram measure, which compares how often certain 
trigrams (sequences of three lexical categories) occur in sentences in language 
A as opposed to the (most literal but correct) translation of the sentences in 
language B.  
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 Chapter 6 focusses on research question v) To what extent are extra-linguistic 
and linguistic variables predictors of the mutual intelligibility among Danish, Dutch, 
English, German and Swedish? This chapter describes the results of regression 
analyses we performed with some intelligibility score as the criterion variable 
and the extra-linguistic and linguistic variables as described in Chapter 4 and 5 
as predictors. We performed regression analyses for the spoken and written 
Cloze tests and the spoken and written word translation tasks. We left out the 
picture task, because this test was only included to get a global impression of 
the degree of mutual intelligibility between the languages.  
 The regression analyses were performed at the participant level, taking the 
scores of each individual participant into account. Some of the earlier studies 
on this topic have analysed on the level of language combinations, which 
means they averaged the scores of all participants who were tested in a certain 
language combination (cf. Gooskens 2006). We choose not to do this, 
because some variables we measured depend on the individual, for instance 
how much exposure someone had to a certain language or which attitude a 
person holds towards another language. Also, the intelligibility scores differ 
across individuals. Running the regression analyses based on aggregate scores 
could therefore lead to misinterpreting the results (Rose 1973).  
 In Chapter 7 the parts of our investigation discussed in the previous 
chapters are brought together. The results are summarised and discussed and 
compared with the outcomes of earlier studies. Also, the relevance of our 
results for intelligibility research in general will be defined and suggestions for 
future research will be made.  
 



 

2. Chapter 2. Literature review 
 
 
Previous research on the levels of mutual intelligibility between the Germanic 
languages can roughly be divided into two groups: Investigations on the 
mutual intelligibility of North Germanic, or more precisely, the three 
mainland Scandinavian languages, Danish, Norwegian and Swedish on the 
one hand, and investigations on the mutual intelligibility of West Germanic 
languages on the other. Also, there is a small amount of research on the 
mutual intelligibility across North and West Germanic languages. The 
sections below provide a review of the most prominent investigations carried 
out in the Germanic language area. § 2.1 deals with intelligibility research in 
the Scandinavian language area, which is investigated most extensively and is 
therefore best documented. § 2.2 revolves around studies on the mutual 
intelligibility of West Germanic languages. § 2.3 includes research that has 
investigated the mutual intelligibility across the North and West Germanic 
languages. Finally, § 2.4 provides a summary in which the three areas of 
research are compared with each other.  

2.1 Research on the mutual intelligibility of North Germanic languages 
 
Since receptive multilingualism is a common way of communicating in 
Scandinavia which is supported by the Scandinavian governments (cf. Nordic 
Language Convention 1987), relatively much research on the mutual intellig-
ibility among the mainland Scandinavian languages has been carried out. 
Schüppert (2011) provides a useful overview of these investigations. Part of 
the literature review provided in this section is based on Schüppert‟s (2011) 
overview. 

Haugen (1953, 1966) was the first to investigate how well Scandinavians 
are able to understand each other‟s languages. He asked Danes, Norwegians 
and Swedes to report on the intelligibility of their neighbouring languages. 
Haugen (1966) sent questionnaires to participants who were randomly se-
lected from the telephone directories in Denmark, Norway and Sweden. No 
restrictions were set with respect to age, education or other background vari-
ables, but the groups of participants which responded in the three countries 
were more or less equally distributed in terms of age, gender, marital status, 
and socio-economic status (Haugen 1966: 284). The questionnaire contained 
several questions with regard to cross-language intelligibility, such as how well 
the participants could understand their Scandinavian neighbours when they 
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met them for the first time, how well they understood the neighbouring 
languages at the time of the investigation and how well they thought their 
Scandinavian neighbours could understand them. The answers to the 
question about the reported understanding of the Scandinavian languages are 
summarised in Table 2.1. The results showed that Norwegians claimed to 
understand most of their neighbouring languages. Seventy percent of the 
Norwegian participants answered “yes” to the question whether they could 
understand Danish at the time Haugen‟s investigation took place and 72 
percent of the Norwegian participants reported to be able to understand 
Swedish without any problems. Out of the Danish participants 61 percent 
claimed to be able to understand Norwegian and 40 percent reported to 
understand Swedish. The Swedes understood the least of their neighbouring 
languages; 44 percent indicated they understood Danish and 50 percent in-
dicated that they understood Swedish (Haugen 1966: 289).  
 

Table 2.1: Reported intelligibility according to Haugen (1966: 289). The numbers are percent-
ages of participants who claimed they could understand the stimulus language.  
 

Listeners (down) 
Speakers (across) 

Danish Norwegian Swedish Mean 

Danish  61 40 51 
Norwegian 70  72 71 
Swedish 44 50  47 
Mean 57 56 56  

 

Since Haugen‟s results were based on self-reports, which are of course 
subjective estimations, he recommended to investigate the mutual 
intelligibility of the Scandinavian languages in an experimental setting in 
future research. Maurud (1976a, b) was the first to follow these recommenda-
tions. He let Danish, Norwegian and Swedish soldiers read and listen to a text 
where they had to translate a number of key words in the text into their own 
language. Afterwards, they also had to answer questions about the contents of 
the text.  
 Maurud (1976b) only reported median results. These are summarised in 
Table 2.2. The results showed that Danes and Norwegians understood each 
other to same extent, both in written and spoken language. Danes and Swedes 
understood each other equally well in written language, but Danes were able 
to understand more spoken Swedish than vice versa. Finally, Norwegians and 
Swedes understood each other to the same extent in written language, but 
Norwegians were better in understanding spoken Swedish than the other way 
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around. Surprisingly, and in contrast to the findings of later research, the 
asymmetry Maurud (1976b) found between spoken Swedish and spoken 
Norwegian is larger than the asymmetry he found between spoken Swedish 
and Danish. Based on these data it seems that Swedes not only have a 
disadvantage in spoken communication with Danes, but also with 
Norwegians.  

A weakness of Maurud‟s (1976b) study is that differences in the amount 
of exposure to the test language were not balanced. The Danish participants 
came from Copenhagen and the Swedish participants came from Stockholm. 
Copenhagen is much closer to the Swedish border than Stockholm is to the 
Danish border, which probably influenced the results.  
 

Table 2.2: Median intelligibility scores (%) according to Maurud (1976b). 
  

Native language 

(down) 

Test language (across) 

Danish Norwegian Swedish 

Written Spoken Written Spoken Written Spoken 

Danish   80 62 62 39 
Norwegian 84 66   80 79 
Swedish 62 21 78 44   

 

In contrast to Maurud (1976b), Bø (1978) did take exposure to the stimulus 
language into account as a variable which influences the intelligibility among 
the three mainland Scandinavian languages. He let secondary school pupils 
read and listen to a text of which they had to translate certain key words. In 
the analysis of the results, it turned out that participants who lived in a border 
region had fewer problems decoding the neighbouring language than partici-
pants who lived outside a border region. Bø‟s (1978) results confirmed the a-
symmetry found by Maurud (1976b) between spoken Danish and Norwegian 
on the one hand and Swedish on the other. The results of Bø‟s investigation 
are summarised in Table 2.3.  

After Bø‟s (1978) investigation there was not much research on the 
mutual intelligibility of the Scandinavian languages. For a while in the 1990s 
the research continued when Börestam Uhlmann (1991) collected self-reports 
on the mutual intelligibility of Danish, Norwegian and Swedish. Just as 
Haugen (1953, 1966), she asked her participants to estimate how intelligible 
the neighbouring languages were to them, to which the participants could 
answer “very well” “fairly well” and “very badly”. She did this with members 
of several Nordic language meetings. Her findings are summarised in Table 
2.4. The self-reports elicited by Börestam Uhlmann (1991) confirmed the 
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asymmetry between Danish and Swedish found by Maurud (1976b), while 
Haugen (1966) did not find an asymmetry.  
 

Table 2.3: Intelligibility results according to Bø (1978). The numbers are percentages of 
keywords correctly translated. 
 

Native language 

(down) 

Test language (across) 

Danish Norwegian Swedish 

Written Spoken Written Spoken Written Spoken 

Danish   48 63 44 49 
Norwegian 75 62   76 80 
Swedish 41 32 56 74   

 

Comparing Haugen‟s (1966) and Börestam Uhlmann‟s results (1991) 
Scandinavians seem to think they have become better at understanding their 
neighbouring languages. While Haugen (1966) reported that between 40 and 
72 percent of his participants claimed to understand their neighbouring 
languages, Börestam Uhlmann (1991) reported that between 48 and 98 
percent of her participants claimed to understand their neighbouring 
languages very well. Several reasons could explain this difference. Firstly, 
there is a time difference of about thirty years between the two investigations. 
Since the Scandinavian governments have always promoted the use of 
receptive multilingualism, Börestam Uhlmann‟s participants from the 1990s 
might have been more familiar with this way of communicating than 
Haugen‟s participants were in the 1960s. Secondly, the participant groups 
were different. Haugen (1966) just selected random participants from 
telephone directories, while Börestam Uhlmann (1991) visited Nordic 
meetings, where the participants were used to inter-Scandinavian 
communication.  
 
Table 2.4: Reported intelligibility according to Börestam Uhlmann (1991: 35ff.). The numbers 
are percentages of participants who claimed they could understand the stimulus language. 
 

Listeners 
(down) 

Speakers (across) 

Danish Norwegian Swedish 

Danish  92 80 
Norwegian 80  98 
Swedish 48 91  
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In 2001, a project on the mutual intelligibility between Danish and Swedish 
secondary school students in the Öresunds region got published in two parts. 
The first part (Lundin and Zola Christensen 2001) was about written 
language, the second part (Jörgensen and Kärrlander 2001) was about spoken 
language. The results of both reports were based on one investigation, in 
which the participants had to listen to a news item and answer a number of 
open questions to that item (listening comprehension) and in which they had 
to read a newspaper text and translate a number of key words in that text 
(reading comprehension). Also, language exposure and attitudes were 
measured in the investigation.                                                                                                                                                                                                                        
 The findings showed an asymmetry between Danish and Swedish in 
spoken as well as in written language. Danish participants understood 79 per-
cent of the written Swedish texts, while the Swedish participants understood 
70 percent of the written Danish texts (Lundin and Zola Christensen 2001: 
64). Furthermore, the Danish participants understood 59 percent of the 
spoken Swedish text whereas the Swedish participants understood only 21 
percent of the written Danish texts (Jörgensen and Kärrlander 2001: 58). 
These results are shown in Table 2.5.  
 

Table 2.5: Intelligibility results according to Lundin and Zola Christensen (2001) and 
Jörgensen and Kärrlander (2001). The numbers are percentages. 
 

Native language (down) 

Test language (across) 

Danish Swedish 

Written Spoken Written Spoken 

Danish   79 59 
Swedish 70 21   

 

With regard to attitudes, the results of both parts of the investigation pointed 
out that the Danish participants held a more positive attitude towards 
Swedish than vice versa. This could explain the asymmetry found between 
Danish and Swedish. Furthermore, the participants who claimed to have had 
a lot of exposure to the other language also had a better receptive proficiency 
in that language. It is important to note, however, that the researchers did not 
report any correlation coefficients. In contrast to Bø (1978), who found that 
people living close to the border have fewer problems understanding the 
neighbouring language, living in- or outside a border region only played a 
marginal role. This could be due to the fact that Lundin and Zola Christensen 
(2001) and Jörgensen and Kärrlander (2001) used another type of questioning. 
Bø (1978) divided his participants into a group that lived close to the border 
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to the other country and a group that lived further away from that border. 
Lundin and Zola Christensen (2001) and Jörgensen and Kärrlander, however, 
asked their participants directly how much exposure they had to the other 
language in certain situations. 

Another interesting result was that participants who spoke a language 
other than Danish or Swedish at home, performed worse in both parts than 
the participants who spoke only Danish or Swedish at home. This could 
indicate that native speakers of a language have a greater benefit in receptive 
multilingualism than speakers who acquired the language at a later age. 
Unfortunately, no significance levels were given in both reports, so no clear 
conclusions can be drawn about the influence of attitudes, exposure and 
home language on intelligibility.  

A few years later, Delsing and Lundin Åkesson (2005) investigated the 
mutual intelligibility of spoken and written Danish, Norwegian and Swedish. 
They had secondary school students from Denmark, Norway and Sweden 
and their parents watch a video fragment, listen to a news item and read a 
newspaper article, to which they had to answer a number of open questions 
and translate key words in the text. In line with previous findings, their 
results, which are summarised in Table 2.6, replicated the earlier asymmetry 
between spoken Danish and spoken Swedish. Contrary to most previous 
research, they also found an asymmetry between written Danish and written 
Swedish. Delsing and Lundin Åkesson (2005) see differences in exposure to 
the language and language attitudes as the primary explanatory variables for 
these asymmetries. However, they do not report any correlation coefficients 
for these relationships, so it is not possible to say anything about the strength 
of the relationships.  

 
 
Table 2.6: Intelligibility results according to Delsing and Lundin Åkesson (2005). The 
numbers are percentages of correctly answered questions or translated key words. 
 

Native 
language 
(down) 

Test language (across) 

Danish Norwegian Swedish 

Written Spoken Written Spoken Written Spoken 

Danish   73 35 63 27 
Norwegian 77 41   73 69 
Swedish 56 20 55 56   

 

Gooskens (2006) reanalysed the spoken part of the data of the Delsing and 
Lundin Åkesson (2005) investigation and did not find any significant 



CHAPTER 2: LITERATURE REVIEW 

 
 

21 

correlation between language exposure and the intelligibility results. This is 
due to the fact that Delsing and Lundin Åkesson (2005) calculated 
correlations on the participant level, while Gooskens (2006) correlated on the 
language level, even though there were only six language combinations. While 
correlating on the language level, one takes the mean of a participant group 
into account instead of the scores of each individual participant, which 
reduces the variety in the data. Gooskens found a significant, but moderate 
correlation between language attitudes and intelligibility scores (r = .56, p = 
.02). Gooskens (2006) also investigated the influence of phonetic and lexical 
distances between the languages on mutual intelligibility. She found no 
significant correlation between lexical distances and intelligibility, but a high, 
significant correlation between phonetic distances and intelligibility (r = .82, p 
< .0001). Gooskens therefore argues that phonetic distances are a better 
predictor of the mutual intelligibility among the three mainland Scandinavian 
languages than the language attitudes the speakers hold towards each other‟s 
languages. The absence of a correlation between lexical distance and 
intelligibility is most likely due to the fact that the Scandinavian languages are 
lexically very closely related, meaning that there is too little lexical variation to 
find a correlation.  
 After Gooskens‟ (2006) publication, several studies into the linguistic 
variables that influence mutual intelligibility followed. Moberg, Gooskens, 
Nerbonne and Vaillette (2007) investigated the influence of regularities in 
sound differences between two languages on intelligibility using a conditional 
entropy measurement (see below). As Gooskens‟ (2006) results showed, 
linguistic distances play an important role for intelligibility. However, the 
measures Gooskens (2006) used cannot explain the asymmetry found be-
tween Danish and Swedish, since the distance between two languages is 
symmetrical by definition (see above). With this technique it is impossible to 
model asymmetry. Therefore, Moberg et al. (2007) decided to establish 
conditional entropy between the languages. Conditional entropy expresses the 
frequency of sound correspondences between languages and provides an 
indication of how regular they are. This measure reflects the “difficulty of 
mapping one sound system to another” (Moberg et al. 2007: 53). This does 
not necessarily need to be the same in both directions, so therefore it is 
possible to measure asymmetric distances with entropy measurements. The 
results of Moberg et al. (2007) showed asymmetric entropies between Danish 
and Swedish. It is easier (there is more redundancy) to go from the Swedish 
to the Danish sound system than the other way around. In other words, it is 
harder for Swedes to match the Danish sound system to their own than it is 
for Danes to match the Swedish to the Danish sound system. Unfortunately, 
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Moberg et al. (2007) did not correlate their results with intelligibility data, but 
assume that the results of their conditional entropy measures could be an 
explanation for the asymmetric intelligibility found between Danish and 
Swedish in earlier research. 

Gooskens, Heeringa and Beijering (2008) looked into the role of lexical 
and phonetic distances for the intelligibility of 17 Scandinavian language 
varieties. They tested Danish secondary school students between the ages of 
15 and 20 in a test where they had to translate sentences spoken in each of 
the 17 varieties into Danish. The results revealed that both lexical (r = .64, p 
< .01) and phonetic (r = .86, p < .01) distances (based on cognates only) 
correlate significantly with intelligibility results. While running a regression 
analysis, however, only the phonetic distances were included in the model. 
Gooskens et al. (2008) concluded from this that phonetic distances are a 
more important predictor of Scandinavian intelligibility than lexical distances, 
confirming findings by Gooskens (2006). The fact that lexical distance plays 
no role is plobably due to the small lexical variance among the three mainland 
Scandinavian languages. They are lexically so closely related that there is not 
enough variation to find significant correlations between lexical distance and 
inter-Scandinavian intelligibility.  
 Kürschner et al. (2008) studied the intelligibility of spoken Swedish words 
for Danish secondary school pupils in a word translation task and compared 
the results with linguistic distances between the languages. They found that 
several linguistic variables played a role in intelligibility. Firstly, intelligibility 
correlated with phonetic distances, confirming findings by Gooskens (2006). 
However this correlation was lower than found earlier. Kürschner et al. 
(2008) found a negative correlation of –.27 (p < .001), while Gooskens (2006) 
found a much higher and positive correlation (r = .82, p < .0001). They see 
the fact that Gooskens (2006) correlated the intelligibility scores with aggre-
gated linguistic distances while Kürschner et al. (2008) correlated the intellig-
ibility scores with distances per single word pair, as the most important 
explaining variable for this difference between the correlation coefficients.  
 Furthermore, Kürschner et al. (2008) found that word length (r = . 21, p < 
.001) played a role for intelligibility. Longer words were easier to recognise for 
the participants than shorter words. Also, neighbourhood density (i.e. the 
number of different words that are spelled or pronounced in an almost 
identical way as the target word) (r = −.13, p < .001) and number of syllables 
(r = −.17, p < .001) correlated with the intelligibility results. Compare for 

example Danish mængde [mɛŋ‟də] (two syllables) vs. Swedish mängd [mɛŋd] 
(one syllable) „quantity‟. However, these three variables are strongly inter-
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correlated. Shorter words have, for example, more neighbours than longer 
words.  

Finally, Kürschner et al. (2008) found that knowledge of orthography also 
played a role in spoken word intelligibility, which was further investigated by 
Doetjes and Gooskens (2009), who studied the role of orthography in the 
intelligibility of spoken Swedish words for Danish listeners. They had Danish 
secondary school students perform a spoken word translation task. They 
calculated distances that expressed the help the listener could have from their 
orthography while listening to a spoken word. They illustrate this with the 
example Danish pande vs. Swedish panna „pan‟. In Danish a short a is 
pronounced as either [a] or [æ] depending on the phonological context. In 
Swedish, short a is always pronounced as [a]. So when Danes hear an [a]-
sound in a Swedish word, they recognise this as one of the two possibilities to 
pronounce the written a. But when Swedes hear an [æ]-sound in a Danish 
word, they will not recognise this as a possibility to pronounce a written a, 
because this is not a possible way to pronounce that letter in Swedish. Doetjes 
and Gooskens‟ (2009) results showed that this phonetic distance with help of 
orthography is smaller for Danes than for Swedes. Also, the orthographic 
distances they calculated between Danish and Swedish turned out to be 
smaller for the Danish listeners than for the Swedish listeners. This indicates 
that Danes may indeed make more use of their knowledge of orthography 
while decoding speaking Swedish words than vice versa.  

It is important to note here that some variables can and indeed must 
interact with each other. Kürschner et al. (2008) for example explain that 
word length and neighbourhood density are two interrelated variables. The 
shorter a word, the greater the number of neighbours.  
 Gooskens and Kürschner (2010) studied the influence of the glottal stop 
(stød) and word accent on Danish-Swedish word recognition. They tested 
Danish and Swedish secondary school students in a spoken word translation 
task. The results showed the same asymmetry in intelligibility as in previous 
research; it was easier for the Danish participants to translate Swedish words 
than it was for the Swedish participants to translate Danish words. Gooskens 
and Kürschner (2010), however, did not find a significant influence of glottal 
stop and word accent. The glottal stop is a linguistic phenomenon that only 
exists in Danish and not in Swedish. The difference in word accent is a word-
prosodic characterisric that only exists in Swedish (and Norwegian), which 
has two word accents, and not in Danish, which has no word accent. It would 
appear, therefore, that Danes and Swedes are not bothered by such phonetic 
details in each other‟s languages because they do not know these details from 
their own language. Gooskens and Kürschner (2010) did find that shorter 
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words were more difficult to understand than longer words, just like 
Kürschner et al. (2008) found.  
 Since previous research showed that Danish is harder to understand for 
Swedes than Swedish is for Danes, Gooskens et al. (2010) tested whether 
Danish is an intrinsically more difficult language to understand than Swedish. 
They presented Danish and Swedish sound fragments with different levels of 
noise to Danish and Swedish university students. Their results showed that 
the Danes could understand their own language as well as the Swedes could, 
indicating that Danish is not an intrinsically more difficult language to 
understand than Swedish. Gooskens et al. (2010) also let their participants 
listen to the fragments in the other language. The results showed the same 
asymmetry as earlier found; Danes were (20 percentage points) better at 
understanding Swedish than vice versa. Since the experiment was done with 
adult Danes and Swedes who were carefully matched for familiarity with the 
neighboring language, Gooskens et al. attributed the advantage of Danes to 
their orthography.  
 Schüppert (2011) studied the mutual intelligibility of spoken Danish and 
Swedish in her doctoral thesis. She discovered that Danish and Swedish 
children understood each other‟s languages to the same extent. This suggests 
that the asymmetry found in earlier research is is absent in young children 
(also published as: Schüppert and Gooskens 2012). Furthermore Schüppert 
(2011) investigated the link between attitudes and intelligibility in a picture 
recognition experiment with Danish and Swedish pre-schoolers and Danish 
and Swedish 17- to 20-year-olds. In this investigation she found that attitudes 
change with age (older Swedish developing an increasingly negative attitude 
towards Danes), but no significant correlation between attitudes and 
intelligibility was found (also published as: Schüppert and Gooskens 2011). In 
a third experiment, Schüppert (2011) studied the link between intelligibility 
and attitudes (using the matched guise technique – i.e. one individual who 
spoke both languages without an accent) with Danish and Swedish school 
children between 7 and 16 years of age. Intelligibility was again measured in a 
picture recognition task. In this investigation Schüppert (2011) found a weak 
but significant correlation between these two variables and argued that more 
research is needed to understand the nature of the causality between attitudes 
and intelligibility. Is it the case that a more positive attitude yield better 
intelligibility or does better intelligibility lead to a more positive attitude (also 
published as Schüppert, Hilton and Gooskens 2015)?  

Schüppert (2011) also found in her dissertation that listeners can use their 
knowledge of the orthography of their own language while listening to 
another language, just as Kürschner et al. (2008) and Doetjes and Gooskens 
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(2009) did. This forms an important explanation for the asymmetry that is 
typically found between spoken Danish and Swedish (see above). Indeed, 
spoken Swedish is more similar to the Danish orthography than spoken 
Danish is to the Swedish orthography. Danish listeners may thus make more 
use of their knowledge of orthography than Swedish listeners have when 
confronted with the neighbouring language in spoken form. Finally, 
Schüppert (2011) investigated speech rate and reduction processes in Danish, 
Norwegian and Swedish. Her results bore out that, in terms of phonetic 
speech rate (i.e. measured in syllables or phonemes per second), the three 
languages were spoken equally quickly. But because Danish words are shorter 
than their counterparts in Norwegian and Swedish, in Danish more words are 
pronounced per second. Schüppert (2011) suggests that this might be one of 
the variables explaining the asymmetry found between Danish and Swedish 
(also published as: Hilton, Schüppert and Gooskens 2011).  

Based on Schüppert‟s (2011) findings, Schüppert, Hilton, Gooskens and 
Van Heuven (in preparation) studied the link between speech rate and 
reduction on the one hand and intelligibility on the other hand in a further 
investigation. In their investigation, Norwegian and Swedish participants 
between 15 and 20 years of age had to translate Danish nonsense sentences 
into their own language. Schüppert et al. (in preparation) used so-called 
semantically unpredictable sentences (SUS) to make sure than participants 
had to recognise every single word. Listeners can use context only to a limited 
extent because semantically the sentence makes no sense, only the syntax is 
correct. Therefore SUS sentences are believed to measure intelligibility more 
precisely (Benoît et al. 1989, Van Bezooijen and van Heuven 1997).  

The SUS-sentences used were divided into four conditions: i) sentences 
with a slow speech rate and clear pronunciation, ii) sentences with a high 
speech rate and unclear pronunciation, iii) sentences with a slow speech rate 
and unclear pronunciation and iv) sentences with a high speech rate and clear 
pronunciation. The results showed that speech rate and reduction both 
influenced intelligibility, but that the speech rate played the largest role. So it 
seems to be more important for Norwegian and Swedish listeners whether a 
speaker of Danish speaks slowly or not than whether a speaker of Danish 
speaks clearly or not. 
 Hilton et al. (2013) were the first to investigate the influence of morpho-
syntactic distances on interscandinavian intelligibility. They let Danish 21- to 
36-year-olds with a university education hear Norwegian sentences that 
represented different morpho-syntactic structures. In Norwegian it is often 
possible to use two types of word order, while in Danish only one word order 
would be correct. Hilton et al. (2013) presented only the type of each 
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structure that was correct in Norwegian and incorrect in Danish to their 
participants in an online sentence verification task. Participants judged 
whether the content of the sentence they heard was „plausible‟ or „implausible‟ 
and their reaction times were measured. As for morpho-syntax, the results of 
the investigation pointed out that word order played a more important role 
than morphological differences. Nevertheless, phonological distances had the 
largest influences on the results. 
 Van Ommen, Hendriks, Gilbers, Van Heuven and Gooskens (2013) 
studied whether the asymmetry found in Danish-Swedish intelligibility can be 
explained by diachronic lenition. Over time, the consonants /b, d, g/ were 
weakened in prevocalic and intervocalic position in Danish but not in 
Swedish. This difference hypothetically makes it harder for Swedes to 
understand Danish than vice versa. This was tested by letting Danish and 
Swedish 16- to 20-year-olds hear a number of words in the other language, 
each time giving them two options they could choose from to translate the 
word. The two translations were very similar, e.g. lapper vs. labber „patches‟ Vs 
„paws‟. Participants had to pick one of the options and indicated how 
confident they were their choice was correct. The results showed no 
asymmetry between Danish and Swedish: Danish and Swedish participants 
performed equally well.  
 Finally, Gooskens and Van Bezooijen (2013) looked into the asymmetry 
found between Danish and Swedish in more detail. They made an error 
analysis based on the results of a spoken word translation task carried out 
among Danish and Swedish secondary school pupils. The results showed it 
was difficult for Swedes to correctly perceive Danish plosives. Especially, the 
weakened forms of /d/ and /g/ in Danish caused problems for the Swedish 
participants. Finally, Danish /a/, /i/, /o/ and /u/ were difficult vowels for 
the Swedish listeners. For the Danish listeners, it was difficult to correctly 

recognise Swedish words that contained an [ɧ], because this sound is not part 
of the Danish phonology, and words which ended in /–ion/ (Gooskens and 
Van Bezooijen 2013: 79f.). Just as in earlier research, Gooskens and Van 
Bezooijen (2013) found that orthography and neighbourhood density play a 
role for intelligibility.    

2.2 Research on the mutual intelligibility of West Germanic languages 
 

Intelligibility research carried out in the West Germanic language area initially 
mainly addressed the (mutual) intelligibility of dialects (Boets and De Schutter 
1977, Van Bezooijen 1994, Van Bezooijen and Van den Berg 1999). Impe 
(2010) investigated the intelligibility of a number of standard and regionally 
coloured varieties of Dutch in Belgium and the Netherlands. She tested 
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speakers of Dutch from four regions in Belgium and four regions in the 
Netherlands in a lexical decision task. The participants were all 15- to 20-year-
old secondary school pupils that followed a pre-university education. One of 
Impe‟s (2010) main findings was that speakers of Netherlandic Dutch had 
more problems in understanding Belgian Dutch varieties than vice versa. 
Also, Impe found a significant, but very weak correlation between attitudes 
and intelligibility results (r = .11, p < .001) (Impe 2010: 96).  
 In other research the mutual intelligibility of standard languages got more 
attention. Gooskens and Van Bezooijen assessed the mutual intelligibility of 
written Afrikaans, Dutch and Frisian in a number of studies (Van Bezooijen 
and Gooskens 2005, Gooskens and Van Bezooijen 2006, 2007). To measure 
the intelligibility of writen materials secondary school pupils performed a 
Cloze test. The participants read a text in which they had to fill gaps with 
words that were removed from the text (Van Bezooijen and Gooskens 2005). 
In order to test spoken intelligibility, the participants had to answer open 
questions to a text they had to listen to. The results of the investigation are 
summarised in Table 2.7. It is important to note here that different methods 
were used for the written and spoken part of the investigation, so it is not 
possible to validly establish a main effect of modality. Also, not all language 
combinations were tested, therefore the table is incomplete.  
 
 
Table 2.7: Intelligibility results according to Van Bezooijen and Gooskens (2005) and 
Gooskens and Van Bezooijen (2006, 2007). The numbers are percentages. 
 

Native 
language 
(down) 

Test language (across) 

Afrikaans Dutch Frisian 

Written Spoken Written Written Spoken 

Afrikaans   14.3 6.7  
Dutch 66.4 59.4  31.9 63.9 

 

It was shown that speakers of Dutch are better at understanding written 
Afrikaans than written Frisian, but that they are better at understanding 
spoken Frisian than spoken Afrikaans. The results indicated that this 
difference can be explained by lexical and orthographic distances between the 
languages and not by the language attitudes the participants held towards the 
languages (Van Bezooijen and Gooskens 2005). Moreover, Van Bezooijen 
and Gooskens found that the mutual intelligibility of written Afrikaans and 
written Dutch is asymmetric. Speakers of Dutch had fewer difficulties in 
reading a text in Afrikaans than vice versa. Again, lexical and orthographic 
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distances between the languages seem to be explanatory variables for this 
finding (Gooskens and Van Bezooijen 2006).  

Finally, Gooskens and Van Bezooijen showed that speakers of Dutch are 
better at understanding written Frisian than are speakers of Afrikaans. This is 
probably due to the larger linguistic distances between Afrikaans and Frisian 
than between Dutch and Frisian (Gooskens and Van Bezooijen 2007). 
Swarte and Hilton (2013) investigated the mutual intelligibility between North 
and West Frisian, two languages that are genetically very closely related, but 
which have developed separately from each other for many centuries. They 
tested North and West Frisian adults who had to perform in a spoken and 
written picture task, in which they had to choose a picture from a set of four 
pictures that visualised the gist of the text they just heard or read best. 
Participants also did a Cloze test, in which they had to fill gaps in a text, and 
word translation task, in which they had to translate words from the test 
language into their own language. North and West Frisians completed about 
38 percent of the tests in each other‟s languages correctly. This might indicate 
that a historical relationship between two languages alone is not a good 
predictor of intelligibility, but that the time span the languages developed 
separately from each other also has to be taken into account. In the Swarte 
and Hilton investigation, of course, only one language pair was tested, so 
more research is needed to confirm this hypothesis.  

Bergsma, Swarte and Gooskens (2014) tested whether it is possible to 
teach Dutch-speaking primary school children to understand Frisian better by 
providing them with a short intervention in which they learned the most 
important phonological correspondences between Dutch and Frisian. They 
used a spoken children‟s story with multiple choice questions and a word 
translation task in order to measure how well the Dutch participants could 
understand Frisian before and after the intervention. The results showed that 
the participants were already quite good at understanding Frisian before they 
got the intervention. They answered 41 percent of the multiple choice 
question about the text correctly and translated 61 percent of the Frisian 
words correctly into Dutch. Bergsma et al. (2014) did not find any 
improvements in intelligibility in the post-tests. However, they did find that 
the attitudes towards Frisian were significantly more positive after the 
intervention. Also, they found that it was easier for the participants to 
translate long words in the word translation task than short words. This is in 
line with findings of Kürschner et al. (2008) and Gooskens and Kürschner 
(2010) in their research on Scandinavian languages and is predicted from the 
general finding that long words are lexically more redundant, i.e. have sparse 
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neighbourhoods and are therefore easy to recognise (e.g. Van Heuven 2008: 
51 and references therein).  
 Ház (2005) investigated the mutual intelligibility of spoken and written 
Dutch and German. She tested Dutch and German participants who were 
between 18 and 30 years old and had a university education. The participants 
had to listen to and read texts in the neighbouring language after which they 
had to answer a number of multiple choice questions. Also, they had to 
indicate how much they thought they understood of texts they just heard in 
percentages. The results are summarised in Table 2.8. The Dutch participants 
were better at understanding German than vice versa. This asymmetry can 
readily be explained by the fact that German is taught as a foreign language at 
Dutch secondary schools, while Dutch is not taught at German secondary 
schools (Ház 2005: 225). Surprisingly, the two participants groups understood 
each other‟s written language almost equally well. Moreover, it was shown 
that both participant groups understood the other language better than they 
themselves estimated.  
  
Table 2.8: Intelligibility results according to Ház (2005). The numbers represent the 
percentages of the text the participants expect to understand (self-reports) and really 
understood (test results). 
 

Native 
language 
(down) 

Test language (across) 

Dutch German 

self-reports test results self-reports test results 

written spoken written spoken written spoken written spoken 

Dutch     73 70 88 87 
German 41 56 84 73     

 

Ház (2005) also measured language attitudes among her participants. She 
asked them i) what they thought about people who spoke the other language 
and to rate their attitude on a five-point-scale ranging from “very sym-
pathetic” to “very unsympathetic”, ii) whether they would like to work or 
study in the neighbouring country on a five-point-scale ranging from 
“absolutely” to “never in my life”, iii) whether they liked the other language 
on a five-point-scale ranging from “yes, really” to “no, not at all”, and iv) 
whether they would like to learn the other language on a five-point-scale 
ranging from “absolutely” to “never in my life”. Ház also asked her 
participants whether they would use English or receptive multilingualism 
when communicating with a speaker of the other language. The results 
showed that Germans were more positive towards Dutch than vice versa. 
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Both participant groups indicated that they would rather use English in such a 
situation. Unfortunately, Ház did not correlate the attitude and intelligibility 
scores. 

Kuhlemeier et al. (1996) studied the relationship between attitudes and the 
learning achievements of Dutch secondary school students in the first year of 
a German course. Even though the primary goal of this study was to measure 
the effect of attitudes on language learning, this study is also interesting for 
intelligibility research. The students were tested at the beginning of the school 
year, when they had not learned any German, and at the end of the school 
year, when they had received one school year of instruction in German, in 
order to investigate whether students with a more positive attitude towards 
German achieved better learning results than those with a more negative 
attitude towards German. The measurement at the beginning of the school 
year is especially interesting for intelligibility research, since the participants 
had not learned any German at that point.  

Kuhlemeier et al. (1996) used a reading comprehension test and a word 
translation test both at the beginning and the end of the school year. At the 
end of the school year, the participants also got a writing test, a grammar test, 
a spelling test, a vocabulary knowledge test and a listening test. The attitudes 
towards German were assessed at the beginning and end of the school year 
using four Likert scales: i) enjoyment of German as a school subject, ii) the 
willingness to spend time learning German, iii) the attitude towards German 
and German speakers and iv) the usefulness of knowing German.  

At the beginning of school year, when the students had not learned any 
German, the participants with a more positive attitude towards German were 
better at understanding German words. However, this positive attitude did 
not correlate with better learning results at the end of the school year 
(Kuhlemeier et al. 1996: 502).  
  Gooskens et al. (2011) investigated whether Dutch participants were 
better at translating spoken Standard German words or at understanding 
spoken Low German words. They tested secondary school children in a 
spoken word translation task. They found that in general, Standard German 
words (60 percent) were more intelligible to Dutch people than Low German 
(56 percent) words. However, participants from the Dutch-German border 
area, where dialects are spoken that are very similar to Low German, were 
better at understanding Low German words (57 percent) than participants 
from the rest of the country (51 percent).  

Swarte, Schüppert and Gooskens (accepted) investigated the use of 
foreign language knowledge in cognate recognition. They tested Dutch 
university students with high and low levels of knowledge of German as a 
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foreign language in a written and spoken Danish cognate guessing task. Half 
of the stimulus words they used had only cognates in Dutch, the other half 
only had cognates in German. Their results showed that Dutch participants 
with a higher level of German were indeed better able to recognise Danish 
cognates. Kürschner (2013) also studied the influence of foreign language 
knowledge on the recognition of Dutch words by Germans. He tested 
German secondary school pupils who had to translate spoken Dutch words 
spoken in isolation. The results showed that the participants used a great 
amount of English while translating the Dutch words, by using English 
cognates.  

Finally, Gooskens et al. (2015) looked into the intelligibility between 
Dutch and German at a more detailed level. In the Netherlands, children start 
learning German at school at the age of 13 or 14. This is usually seen as an 
explanation for the fact that German is better understood by (educated) 
Dutch people than Dutch is by German people (cf. Ház 2005). Gooskens et 
al. (2015) wanted to exclude this variable so they tested Dutch and German 
children between 9 and 12 years old in a spoken word translation task. The 
Dutch children were still better at recognising German words (50 percent) 
than vice versa (42 percent). Gooskens et al. (2015) analysed the word pairs in 
more detail and found that several linguistic variables play a role for the 
reported asymmetry. Firstly, they see competing lexical items as an explaining 
variable. These are, for example, cases where a false friend is more closely 
related to the stimulus word than the target translation. For instance, the 

Dutch word dag [dɑx] should be translated into German Tag [ta:k] („day‟). But 
the false friend in German: Dach [dax] („roof‟) is phonetically closer related to 
the Dutch stimulus word (Gooskens et al. 2015: 19). Secondly, Gooskens et 
al. (2015) see different interpretations of similar sounds as a variable that plays 
a role for the asymmetry found between Dutch and German. Also, they see 
false friends and neighbourhood density as variables explaining the 
asymmetry between Dutch and German.  

2.3 Mutual intelligibility research across the North and West Germanic 
language areas 
 

Only few studies have investigated mutual intelligibility across the North and 
West Germanic areas. Hedquist (1985) investigated Scandinavian-Dutch 
intelligibility in a series of studies. He tested Dutch university students in a 
written and spoken test in Danish and Swedish, where the participants were 
instructed to translate a (written or spoken) text word for word. If this was 
too difficult, the participants could also give a summary of the text in their 
own words. The results showed that the participants translated on average 68 
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percent of the Swedish and 63 percent of the Danish written texts correctly. 
The scores for the spoken tests were slightly different. The Dutch participants 
translated 72 percent of the Swedish and 59 percent of the Danish texts 
correctly. So, interestingly, spoken Swedish appeared to be easier to 
understand for the Dutch participants than written Swedish, while the 
participants performed better on the written Danish test than on the spoken 
Danish tests. Note, however, that Hedquist did not perform any statistical 
tests, so it is impossible to say if these differences are statistically significant.  
 Hedquist also tested whether it was possible to improve the intelligibility 
of Danish and Swedish for speakers of Dutch. He did this by giving the 
participants a course of ten hours (five lessons of two hours in one week) 
where they could learn Danish or Swedish. In this course the participants got 
introduced to the most basic pronunciation rules in Danish or Swedish 
(depending on which course the participant took), the most regular 
similarities between Danish or Swedish and Dutch words, the most basic 
grammatical rules in Danish or Swedish and a list of the 1.000 most frequent 
words in Danish or Swedish (Hedquist 1985, 1991). The participants who 
followed the course got the same written and spoken text tests as the 
participants who did not follow the course. Both the participant group that 
did not follow a course and the group that did follow the course consisted of 
university students with a comparable background.  

The results bore out that the participants who took a course in Swedish 
translated on average 96 percent of the written Swedish texts correctly. This is 
about 32 points better than the participants who did not take the Swedish 
course. Participants who took the course on Danish translated on average 98 
percent of the Danish texts correctly. This is about 35 points more than the 
participants who did not take the Danish course (Hedquist 1985).  

As for spoken language, the participants who took the course in Swedish 
translated 90 percent of the texts correctly, while participants who did not 
take the course translated 72 percent correctly. Participants confronted with 
Danish translated 59 percent of the Danish texts correctly without taking a 
course and 72 percent when having taken a course. What is striking is that 
participants who did not take a course in Swedish translate the same number 
of words of a Swedish text as participants who took the test in Danish do 
after having taken a course. The difference between Danish and Swedish is 
only found for spoken language and not for written language. This again 
confirms that spoken Danish is harder to understand than written Danish, 
also for people outside Scandinavia (Hedquist 1985).  

To conclude, Hedquist and Strangert (1989) also investigated how well 
Swedes could understand written and spoken Dutch. They used a word 
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translation task for this, so it is impossible to compare the results with 
Hedquist‟s earlier studies about the intelligibility of Swedish for Dutch 
listeners. They found that 61 percent of the written Dutch words were easy to 
understand for the Swedish participants against 35 percent of the spoken 
words.  

Later studies focussed on other North and West Germanic language pairs. 
Gooskens (2007a) tested what young Norwegians and Swedes understand 
best: English or Danish. She did this by letting Norwegian and Swedish 
secondary school pupils who were in their final year of a pre-university 
education translate Danish and English keywords in a sentence. The results 
showed that Norwegians were better at understanding written Danish than 
written English but better at understanding spoken English than spoken 
Danish. Swedes, in contradistinction to this, were better at understanding 
English than Danish, both in written and spoken form. The most important 
reason for this is, of course, that English is taught as a foreign language at 
Scandinavian schools. Nevertheless, it is striking that Norwegians are better at 
understanding written Danish. This is probably due to the fact that written 
Danish and written Norwegian are very similar.  
 Gooskens and Kürschner (2009) investigated the intelligibility of spoken 
Low German for Danish and Dutch listeners by means of a word translation 
task. Their participants were secondary school children between 16 and 19 
years of age. According to their results Dutch people who live in the German 
border understand spoken Low German words better than Dutch people 
who live outside the German border region. For the Danes no such 
difference could be observed; Danish people understood spoken Low 
German words equally well, whether living inside or outside the German 
border region. Moreover, Dutch listeners understand spoken Low German 
words better than Danes do. According to Gooskens and Kürschner (2009) 
this is due to the fact that the dialects in the Dutch German border area are 
more closely related to the Low German dialects.  
 Van Bezooijen et al. (2012) assessed the intelligibility of spoken Danish 
for speakers of Dutch and speakers of Frisian. They investigated this to test 
folk linguistic claims in the Netherlands (especially in the Frisian-speaking 
area) suggesting that Danish sounds like Frisian and that Danish should 
therefore be more intelligible to (bilingual) Frisian-Dutch listeners than to 
monolingual Dutch listeners.4 Van Bezooijen et al. (2012) let secondary 
school pupils translate spoken Danish words into Dutch. Also, they cal-

                                                           
4 In the Netherlands, Frisian is the second national language after Dutch. Frisian is only 
spoken in the province of Fryslân in the north-western part of the Netherlands. Nearly all 
people who speak Frisian are bilingual in Dutch.  
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culated lexical and phonetic distances between the stimulus materials in the 
two languages. Their results pointed out that Frisian is not more closely 
related to Danish than Dutch is. Moreover, the Frisian participants were not 
better at understanding the Danish words than the Dutch speaking parti-
cipants were.  

Kürschner (2014) investigated whether speakers of German were better 
at understanding Dutch or Swedish cognates. For the test, only cognates that 
were shared in German, Dutch and Swedish (for example German Stück, 
Dutch stuk and Swedish stycke) were used. The results show that the Dutch 
cognates were better recognised by the German speaking participants than 
the Swedish cognates.  
 Finally, Vanhove (2014) tested how well Swiss German participants of 
different ages are able to translate Swedish cognates into their own language. 
On average, the participants translated 41 percent of the written words and 37 
percent of the spoken words correctly. His results show that cognate 
recognition skills increase strongly with age among children and adolescents. 
In fact, these skills keep growing until someone is around 50 years old. At 
that age a difference in recognising written and spoken cognates becomes 
clearly visible, due to the fact that “the visual mode of presentation enables 
cognate guessers to draw on their crystallised (knowledge-based) resources to 
a greater extent than the aural mode. In the aural mode, cognitive flexibility 
(in the form of fluid intelligence) takes on greater importance” (Vanhove 
2014: 182). Vanhove‟s work is also a contribution to psycho-linguistic 
research which is concerned with cognate-guessing skills in receptive 
multilingualism (earlier investigated by Berthele 2011 and Möller 2011).  

2.4 Summary  
 
To sum up, the investigations discussed in this chapter lead to a number of 
important insights. First of all, we can conclude that the mainland 
Scandinavian languages are all mutually intelligible to a considerable extent. 
The intelligibility of written language is usually higher than the intelligibility of 
spoken language. Moreover, Norwegians seem to be in the best position, 
since they understand their neighbouring languages the best. The intelligibility 
of Danish for Swedes is the most difficult. Most studies show an asymmetric 
intelligibility between spoken Danish and Swedish. It is more difficult for 
Swedes to understand spoken Danish than it is for Danes to understand 
spoken Swedish.  
 As for the West Germanic languages, we can conclude that Dutch and 
German are mutually intelligible to a substantial amount. Speakers of Dutch 
are better at understanding German than vice versa. This asymmetry is usually 
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explained by the fact that German is a foreign language which is taught at 
Dutch schools. However, Gooskens et al. (2015) found that the asymmetry 
also exists among primary school children, who have not learned any German 
at school yet. They therefore conclude that other (mainly linguistic) variables 
must also be at play here.  

Furthermore, several variables that play a role for mutual intelligibility 
have been uncovered in the studies described in this chapter. Table 2.9 
provides an overview of these variables. As we can see, more variables have 
been related to the mutual intelligibility of the Scandinavian language. This is 
due to the fact that interscandinavian intelligibility has been investigated more 
extensively and is therefore better documented than the mutual intelligibility 
of West Germanic languages.  
 A great number of variables play a role in the mutual intelligibility of 
Danish, Norwegian and Swedish. Language exposure, language attitudes and 
whether participants speak the language of the country at home or not are the 
extra-linguistic variables that are found to influence intelligibility. Further-
more, a large number of linguistic variables seem to affect intelligibility, viz. 
phonetic distances, orthographic distances, word length, neighbourhood 
density, knowledge of orthography, predictability of sound differences (as 
established by conditional entropy), morpho-syntactic distances and speech 
rate and reduction. Lexical distance is not a linguistic variable that has been 
found to influence inter-Scandinavian intelligibility. As explained before, the 
explanation for this lies in the fact that the Scandinavian languages are 
lexically very closely related, leaving too little variantion for a correlation 
between lexical distance and intelligibility to be found.  

Attitudes and exposure were found to be extra-linguistic variables that 
affect the mutual intelligibility of the West Germanic languages as well. As for 
linguistic variables, orthographic distances, morphology, phonetic distances, 
neighbourhood density and word length seem to affect the mutual 
intelligibility of the West Germanic languages. Foreign language knowledge 
also seems to be an extra-linguistic variable influencing intelligibility. 
Interestingly, lexical distance seems to influence the intelligibility of West 
Germanic languages, in contrast to what has been found in research on 
interscandinavian intelligibility.  
 This can be explained by the fact that lexically speaking, the West 
Germanic languages are less closely related than the Scandinavian languages 
(cf. Heeringa, Golubovic, Gooskens, Schüppert, Swarte and Voigt 2013), i.e. 
there is more lexical variety in the West-Germanic languages. Therefore it is 
easier to find an effect of lexical distances of intelligibility for the West 
Germanic languages. 
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Table 2.9a: Summary of variables found to affect mutual intelligibility within the North and 
West Germanic language areas and studies that have uncovered these variables (listed by 
variable, then by language area, then by year, then by author). 
 

Type  Variable North Germanic languages West Germanic 
languages 

Extra-
linguistic  

Language exposure  Bø (1978) Gooskens et al. (2011) 

 Lundin and Zola 
Christensen (2001) 

 

  Jörgensen and Kärrlander 
(2001) 

 

  Delsing and Lundin 
Åkesson (2005) 

 

 Attitudes Lundin and Zola 
Christensen (2001) 

Impe (2010) 

  Jörgensen and Kärrlander 
(2001) 

Kuhlemeier et al. 
(1996) 

  Delsing and Lundin 
Åkesson (2005) 

 

  Gooskens (2006)  

  Schüppert (2011)  

 Home language Lundin and Zola 
Christensen (2001) 

 

 Jörgensen and Kärrlander 
(2001) 

 

 Foreign language 
knowledge 

 Swarte et al. 
(accepted) 

  Kürschner (2013) 

Linguistic  Lexical distances  Van Bezooijen and 
Gooskens (2005) 

 Phonological 
distances 

Gooskens (2006) Gooskens and Van 
Bezooijen (2006, 
2007) 

 Kürschner et al. (2008)  

 Gooskens and Van 
Bezooijen (2013) 

Gooskens et al. 
(accepted) 

 Orthographic 
distances 

Doetjes and Gooskens 
(2009) 

Van Bezooijen and 
Gooskens (2005) 

  Gooskens and Van 
Bezooijen (2006, 
2007) 

 Word length Kürschner et al. (2008) Bergsma et al. (2014) 

 Gooskens and Kürschner 
(2010) 
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Table 2.9b: Summary of variables found to affect mutual intelligibility within the North and 
West Germanic language areas and studies that have uncovered these variables (listed by 
variable, then by language area, then by year, then by author). 
 

Type  Variable North Germanic languages West Germanic 
languages 

Linguistic  Neigbourhood 
density 

Kürschner et al. (2008) Gooskens et al. 
(accepted) 

  Gooskens and Kürschner 
(2010) 

 

  Gooskens and Van 
Bezooijen (2013) 

 

 Use of orthography 
in spoken 
intelligibility 

Kürschner et al. (2008)  

  Doetjes and Gooskens 
(2009) 

 

  Gooskens and Kürschner 
(2010) 

 

  Schüppert (2011)  

  Gooskens and Van 
Bezooijen (2013) 

 

 Regularity of sound 
differences (condi-
tional entropy) 

Moberg et al. (2007)  

 Morpho-syntax Hilton et al. (2013)  

 Speech rate and 
reduction 

Schüppert et al. (in 
preparation) 

 

 

 



 

 

 



 

 

Chapter 3. Intelligibility tests 

 
3.1 Introduction  
 
In this chapter, the intelligibility results obtained in our experiments will be 
described and the question to what degree the Germanic languages are 
mutually intelligible will be answered. We tested twenty language 
combinations using the same methodology, making it possible to compare the 
results of the different language combinations to each other. Based on earlier 
research the following hypotheses can be formulated. Firstly, we expect that 
languages from the same language branch have a higher mutual intelligibility 
than languages across language branches. So we expect Danes and Swedes to 
have a higher receptive proficiency in each others‟ languages than in Dutch, 
English and German, since Danish and Swedish both belong to the North 
Germanic language branch. Since Dutch, English and German belong to the 
West Germanic language branch, we expect speakers of these three languages 
to have a higher receptive proficiency in each others‟ languages than in 
Danish and Swedish.  
 Secondly, we expect to find a difference between acquired and inherited 
intelligibility. Since English and German are foreign languages taught in 
school in the Germanic language area, we assume that these two languages 
will be best intelligible to speakers of Danish, Dutch and Swedish. Since 
German is also taught as a foreign language in English schools, we expect that 
German will be the most intelligible language for our English participants. 
 Finally, we expect to find an asymmetry between spoken Danish and 
spoken Swedish. Since in previous studies Danes have been reported to have 
less difficulty understanding Swedish than Swedes have understanding Danish 
(cf. Maurud 1976b, Bø 1978, Börestam Uhlmann 1991, Jörgensen and 
Kärrlander 2001, Lundin and Zola Christensen 2001, Delsing and Lundin 
Åkesson 2005, Gooskens et al. 2010), we expect to find the same results in 
our data.  
 In § 3.2, methods used in previous studies to measure comprehension and 
intelligibility are summarised. § 3.3 explains which methods we used in our 
own research. In § 3.4 the results of the intelligibility tests are presented. In § 
3.5, the results of the different tests we used are compared to each other. 
Finally, in § 3.6, the results are summarised and discussed.  
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3.2 Previous research  
 
Before we present the results of our own study, this section will summarise 
methods used to measure intelligibility and comprehensibility in previous 
studies. We will mostly focus on research on Germanic languages, since these 
are the languages included in our project.  
 
Opinion testing vs. functional testing 
Gooskens (2013) provides an overview of methods which can be used to 
measure intelligibility. In line with others (cf. Van Heuven and Van Bezooijen 
1995) she divides these methods into two categories: i) opinion testing, in 
which the level of intelligibility is assessed through self-reports of the subjects 
and ii) functional testing, in which the level of intelligibility is determined on 
the basis of actual word recognition or text comprehension tests. Tang and 
Van Heuven (2007) measured the mutual intelligibility of 15 Chinese dialects 
in opinion and functional tests and compared the results. They got correlation 
coefficients of around r = .80. This suggests that opinion and functional tests 
provide comparable results. The difference is that functional test measure 
actual intelligibility, whereas opinion test provice a short-cut based on self-
estimations of the participants.  
 Examples of opinion testing are the studies by Haugen (1953, 1966) and 
Börestam Uhlmann (1991), who asked Danes, Norwegians and Swedes how 
well they thought they would understand their neighbouring languages and 
how well they thought their neighbours could understand them.  
 However, as Gooskens (2013) points out, the problem with opinion 
testing is that it is a subjective way of measuring intelligibility. Participants can 
easily over- or underestimate their ability to understand a speaker of another 
language. Therefore, many researchers opt for a way of functional testing to 
measure the intelligibility of languages. Generally, functional tests are 
preferred, because they provide a more reliable picture. Opinion tests are 
usually only used when there is not much time to conduct the research. 
Functional testing can be done on several levels. The sections below will 
further explain these levels. 
 
Measuring intelligibility on the text level 
One possibility to measure intelligibility on the text level is to use texts which 
the participants have to read or listen to and thereafter have participants 
answer content questions about the text (Kuhlemeier et al. 1996, Jörgensen 
and Kärrlander 2001, Lundin and Zola Christensen 2001, Delsing and Lundin 
Åkesson 2005, Van Bezooijen and Gooskens 2005, Ház 2005, Bergsma et al. 
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2014). These can be multiple choice or open questions. Other researchers had 
participants translate the entire text (cf. Gooskens et al. 2008) or key words in 
the text (Maurud 1976b, Bø 1978, Jörgensen and Kärrlander 2001, Lundin 
and Zola Christensen 2001, Delsing and Lundin Åkesson 2005, Gooskens 
2007b). In tests like these, mostly comprehension is tested. Participants have 
to understand the entire text in order to complete the test.  
 Another possibility is to use a Cloze test.5 In the Cloze test, single words 
are removed from the text at more or less regular intervals and replaced by a 
gap (or „blank‟). The participants have to fill the gaps in the text either by 
selecting candidates that are presented above the text or with words they have 
to come up with themselves. This test has been used to measure intelligibility 
in former research (cf. Gooskens and Van Bezooijen 2006, 2007, Swarte and 
Hilton 2013).  

Barnett (1986) tested what types of knowledge participants use in order to 
solve a Cloze test. She tested her participants in a Cloze test with 50 items. 
Her conclusion was that in half of the cases, the participants used the syntax 
of the text in order to fill in the gap, in the other half they used the semantics 
of the text.  
 A test which has been increasingly used over the past decades is the RTT 
retelling method. The original RTT (Recorded Text Test) method was 
developed by Casad (1987). In this method participants hear a text on which 
they have to answer a question. In later research a modified version of the 
RTT method was developed, called the RTT retelling method. In this version, 
participants hear a text and they have to retell exhaustively but in their own 
words what the text is about. The main advantage of this variant of the RTT 
method is that the comprehension of the entire text (chunk) is tested instead 
of one specific part, which is often the case when answering questions about 
a text. However, a large disadvantage is that the results of the RTT retelling 
method are hard to score. Both the source text and the retold version are 
divided into propositions by an expert, who then determines what percentage 
of the source propositions survives in the retelling. It is obviously difficult to 
determine what a retelling answer should contain and which information is 
the most important (e.g. Kluge 2007).  

                                                           
5 The Cloze test was developed by Taylor (1953) and its original purpose was to measure how 
readable fiction texts were. Later, the Cloze test was also regularly used in order to measure 
second language proficiency (Oller 1973, Johnson and Kin-Lin 1981). The Cloze test has 
been proven to be a consistent measure of reading comprehensibility as compared to 
standardized reading comprehension tests (cf. Bormuth 1969, Oller 1973). The test has also 
been used to measure oral comprehension in second language learning (Potter 1968, Craker 
1971). 
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Swarte and Hilton (2013) applied a picture task on the text level. In their 
test participants had to read and listen to texts where after they had to choose 
a picture that best represented the text out of a set of four pictures. This is a 
test that is also often applied on the word level (see below). 

 
Measuring intelligibility on the word level  
Intelligibility on the word level is usually measured by using a word translation 
task, where participants have to translate written or spoken isolated words (cf. 
Kuhlemeier et al. 1996, Kürschner et al. 2008, Doetjes and Gooskens 2009, 
Gooskens and Kürschner 2009, Gooskens and Kürschner 2010, Gooskens et 
al. 2011, Van Bezooijen et al. 2012, Gooskens et al. 2012, Kürschner 2013, 
Van Ommen et al. 2013, Gooskens and Van Bezooijen 2013, Swarte and 
Hilton 2013, Bergsma et al. 2014, Gooskens et al. 2015, Swarte et al. 
accepted). An advantage of using a word translation task is that the intelligibil-
ity results can easily be compared with a number of linguistic variables that 
influence intelligibility. Several studies correlate linguistic distances such as 
phonetic, orthographic and lexical distances with intelligibility scores obtained 
by a word translation task. Kürschner et al. (2008), for example, find a 
correlation between phonetic distances and the intelligibility of Swedish 
words by Danes. Also, several studies have found that longer words are easier 
to recognise than shorter words by using the word translation task 
(Kürschner et al. 2008, Bergsma et al. 2014). Other studies use dictation tasks, 
where participants have to write down what they hear in order to investigate 
the effect of linguistic variables on intelligibility (Grosjean 1980, Scharpff and 
Van Heuven 1988). 
 A test that is also developed to measure word intelligibility is the word-
picture matching task. Schüppert and Gooskens (2011) used a picture task in 
which the participants heard a word and then had to choose a picture which 
represented the stimulus word out of a set of four pictures. This word-picture 
matching test is often used to measure word intelligibility with young children 
who are not able to write yet (e.g.. Schiller 1998, Schiller, Fikkert and Levelt 
2004).  
 There are also tests that measure word intelligibility in other ways than 
translation tasks. In a semantic categorisation task, for example, participants 
see or hear a word and have to indicate to which semantic category the word 
belongs (cf. Tang and Van Heuven 2009). Impe (2010), who investigated the 
(mutual) intelligibility of regional varieties of Dutch in the Netherlands and 
Flanders, had her participants perform a lexical decision task. In this task, 
participants see or hear a string of letters or sounds and have to indicate 
whether the string exist as a word in the given variety.   
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Measuring intelligibility on the sound level 
Previous research on the mutual intelligibility of Germanic languages has tried 
to relate intelligibility to phonological distances between languages (cf. 
Gooskens 2006, Kürschner et al. 2008). In speech recognition research, there 
also exist methods to measure the recognition of speech on the level of 
sounds.  
 Grosjean (1980) developed the so-called gating task, which enables the 
researcher to see at which point a word is recognised. This is usually not at 
the beginning, but already after the first or a few initial sounds of a word. In a 
gating task, participants hear parts of a word which increase in length each 
time. The participants have to select the right word from a number of options 
as soon as they recognise the word. In this way it is possible to investigate 
how much of a word people need to hear before they can identify it.  
 Phoneme detection tasks also measure speech recognition at the sound 
level. In this task participants have to detect certain sounds (cf. Van Heuven 
2014). However, as Van Heuven (2008: 42f.) already indicates, phoneme 
detection can only be useful for intelligibility research when the words which 
contain the target phoneme are recognised by the participant, since the 
recognition of sounds alone does not reveal how successful the 
communication between two speakers with different but related languages 
will be.  
 
Measuring intelligibility of two very closely related languages  
In some cases, two languages are so closely related that the techniques listed 
above are not fine-grained (sensitive) enough. There are several ways to cope 
with this problem. Schüppert and Gooskens (2011), for example, tested the 
mutual intelligibility between Danish and Swedish, two languages that are very 
closely related. They measured reaction times – the time the participants 
needed to select the right picture. These reaction times provided insight in the 
very subtle differences of Danish-Swedish intelligibility.  
 Another possibility is to use eye-tracking. Dahan, Magnuson and 
Tanenhaus (2001), for example presented four pictures to their participants. 
Three of those pictures represented words that were phonetically very close 
to each other and one picture represented a word that sounded completely 
different. The participants‟ task was to select the correct picture as quickly as 
possible after hearing the word. Measuring the movements of the 
participants‟ eyes provides detailed information on how quick the right 
picture is selected in cases like this. One can for example see if the 
participants look at the right picture immediately or if the initial sound of the 
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target word confuses them and make them look at another picture with a 
phonetic closeness to the target word first.  
   
  
Table 3.1: Overview of methods used to measure intelligibility in previous studies in the 
Germanic language area. 
 

Type of testing Type of test Investigations 

Opinion testing Self-reports Haugen 1953, Haugen 1966, 
Börestam Uhlmann 1991 

Functional testing Text with content questions Kuhlemeier et al. 1996, Lundin and 
Zola Christensen 2001, Jörgensen 
and Kärrlander 2001, Delsing and 
Lundin Åkesson 2005, Van 
Bezooijen and Gooskens 2005, 
Ház 2005, Bergsma et al. 2014 

Translate entire text Gooskens et al. 2008 

Translate key words in text Maurud 1976b, Bø 1978, Lundin 
and Zola Christensen 2001, 
Jörgensen and Kärrlander 2001, 
Gooskens 2007b 

Cloze test Gooskens and Van Bezooijen 
2006, 2007, Swarte and Hilton 
2013 

Word translation task Kuhlemeier et al. 1996, Kürschner 
et al. 2008, Doetjes and Gooskens 
2009, Gooskens and Kürschner 
2009, Gooskens and Kürschner 
2010, Gooskens et al. 2011, Van 
Bezooijen et al. 2012, Gooskens et 
al. 2012, Kürschner 2013, Van 
Ommen et al. 2013, Gooskens and 
Van Bezooijen 2013, Swarte and 
Hilton 2013, Bergsma et al. 2014, 
Gooskens et al. Accepted, Swarte 
et al. accepted 

Picture task Schüppert and Gooskens 2011, 
Swarte and Hilton 2013 

Semantic categorisation task Tang and Van Heuven 2009 

Lexical decision task Impe 2010 

Translating words with noise Gooskens et al. 2010 

Translating SUS/nonsense 
sentences 

Wang 2007, Schüppert et al. in 
preparation 

Verification/decision task Hilton et al. 2013 
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There are more ways to test two languages that are very closely related in a 
task that is not too easy. Gooskens et al. (2010) wanted to test whether 
Danish is an intrinsically more difficult language to understand than Swedish. 
They had Danish and Swedish participants hear words in their own language 
which they had to write down. They added decreasing levels of noise to the 
words and investigated at which signal-to-noise ratio the words became 
intelligible to the participants. They found that this was at the same level for 
both languages, so they concluded that Danish is not an intrinsically more 
difficult language to understand than Swedish (in spite of persistent claims 
and anecdotal evidence to the contrary). 

Another way is to use SUS (semantically unpredictable sentences), i.e. 
nonsense sentences that are grammatically correct but semantically incorrect 
(Benoît, Grice and Hazan 1996, Gooskens et al. 2010, Wang 2007, Schüppert 
et al. in preparation). These techniques stem from speech technology in which 
they are used to measure the quality of speech computers and other 
audiological devices (cf. Van Bezooijen and Van Heuven 1997, Van Heuven 
2008).  
 Finally, a method to make intelligibility tasks more difficult is to use a 
decision or sentence verification task (cf. Van Heuven and Van Bezooijen 
1995, Van Bezooijen and Van Heuven 1997). In this task participants have to 
indicate whether a certain sentence is grammatical. In a variant of this test on 
the word level the participants have to indicate whether a word exists in the 
target language. This was for example done by Hilton et al. (2013), who 
investigated the influence of Norwegian morpho-syntax and phonology on 
the intelligibility of Norwegian for Danes. Their participants had to listen to 
sentences with varying morpho-syntactic and phonetic structures and had to 
indicate whether the sentences sound „plausible‟ or „implausible‟ to them. 
Table 3.1 provides an overview of the experimental techniques that have been 
used to measure intelligibility in previous research, most of which took place 
in the Germanic language area.  
 
Observation and performance tasks 
In her summary of methods used to measure intelligibility, Gooskens (2013) 
also mentions observation and performance tasks, which are usually aiming at 
describing actual communicative situations where receptive multilingualism is 
used, not at experimentally investigating the degree of mutual intelligibility 
between two languages. Functional tests are usually quantitative studies with 
measurable factors, whereas observation and performance tasks take a 
qualitative look at the data and see what the participants actually do when 
using receptive multilingualism.  
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With observations the researcher simply observes communicative 
situations and analyses how well the speakers understand each other. The 
observations can take place in real situations, like in the investigation by 
Zeevaert (2004) who visited meetings where receptive multilingualism was 
used, or in experimental settings.  

An example of observations in experimental settings is the study of 
Bahtina-Jantsikene (2013), where Estonian and Russian participants had to 
perform for example a map task while they each had to speak their own 
language. In a map task pairs of participants both get a map where different 
positions are marked. They have to find each others‟ position by giving each 
other instructions. A map task is only one of several possible tests which can 
be used in experimental observations. Van Mulken and Hendriks (2014), for 
example, used a problem solving task in which Dutch and German 
participants had to spot up to ten differences between two nearly identical 
pictures in a chat session.  

Experimental observations are similar to performance tasks, where 
participants hear a speaker describing an action that has to be performed in a 
certain language or variety and they have to follow the (implicit) instructions 
by the speaker (cf. Van Heuven, Kruyt and De Vries 1981, Terken and 
Nooteboom 1987).  

A disadvantage of observations and performance tasks is that they are 
hard to analyse. In a performance task participants can use different 
strategies. That makes it difficult to score the different actions that are taken. 
Analysing an observation can also be a lot of work for the researcher, since 
the observed conversations have to be transcribed first.  

3.3 Intelligibility and comprehension tests used in the present study 
 
Because of the disadvantages of opinion testing that were mentioned in § 3.2, 
we decided to only use functional tests in our experiment. As Tang and Van 
Heuven (2007) explained, the intelligibility scores obtained by opinion testing 
on the one hand and functional testing on the other hand correlate highly. 
Since functional tests better reflect linguistic relationships among languages 
(cf. §1.3), we chose to use functional test in our experiment. 

In order for two languages to be mutually intelligible, the most important 
thing is that the interactants of the languages in question can comprehend 
each other. Therefore, we opted for a picture task (cf. §3.3.1), since this task 
measures global comprehension. We used a Cloze test and a word translation 
task (cf. §§ 3.3.2 and 3.3.3) to measure mutual intelligibility at a more detailed 
level and to test to what extent comprehensibility is dependent on subskills 
like recognising words and word classes. For each test a spoken and a written 
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form was developed, so in total there were six tests in the project. These tests 
will be further explained in this section. Note that all tests were off-line. No 
information on ease or speed of processing was collected. 

3.3.1 Picture task 
 
In order to measure global text comprehension, a text-to-picture matching 
task was developed. In this task participants had to read or listen to a text in a 
related language. Thereafter, they had to choose one out of four pictures 
which they thought best described the text they just read or listened to. Four 
texts were used for the picture task, which were selected from a set of 
exercises used to prepare students for the Preliminary English Test (PET: 
http://www.cambridgeenglish.org/exams/preliminary/) at the University of 
Cambridge. The texts all had a B2/B1 level as formulated by the Common 
European Framework of Reference for Languages (http://www.coe.int/t/ 
dg4/linguistic/source/framework_en.pdf).6 We chose this level, because this 
is the level that secondary school students usually achieve when they learn a 
foreign language. The topics of the texts were i) child athletes, ii) catching a 
cold, iii) driving in winter and iv) riding a bike. The texts each contained 16 or 
17 sentences and were between 189 and 245 words in length. The texts can be 
found in Appendix A. 

The four English texts were translated into Danish, Dutch, German and 
Swedish by three native speakers of each target language. The first translator 
translated the text, the other two corrected the first translation when 
necessary. All translators were between 20 and 40 years old, had a university 
education and had knowledge of English.  

Spoken versions of the texts were recorded by four female native speakers 
of each language, who were between 20 and 40 years old. It was decided to 
use female voices only in order to rule out a possible effect of gender of the 
speaker. Since there were more female foreign students than male, we decided 
to record females instead of males. From each speaker one text was used, so 
the intelligibility results could be averaged over four voices in the analyses.  
 The participants who took the written or spoken picture task only read or 
listened to one of the texts in only one of the related languages. After reading 
or listening to the text, the participants saw a screen with four pictures and 
they had to choose the picture that they thought best described the text they 

                                                           
6 At the B1/B2-level the learner is able to independently use the language. The learner can 
understand texts that are related to work, school and free time and is able to produce simple 
texts relating to these contexts.  

http://www.coe.int/t/
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just read or heard. The position on the screen in which each picture was 
presented was randomised from trial to trial.  

The participants had thirty seconds to choose a picture. Each set of 
pictures was based on two concepts that were present in the text. These 
concepts were certain features which were discussed in the text. One picture 
contained both concepts, two pictures contained only one concept and one 
picture did not contain any of the concepts included in the text. Figure 3.1 
shows an example of the set of pictures that belonged to the text “Child 
Athletes”, which revolves around children doing sports. The upper left picture, 
showing a child that is doing sports, is the entirely correct picture. The upper 
right picture is one of the half-correct pictures, showing a child (correct 
referent) who is reading (wrong action). The lower left picture is the other 
half-correct picture showing an adult (wrong referent) who is doing sports 
(right action). The lower right picture, showing an adult who is reading, is 
entirely wrong.  

 
Figure 3.1: Set of pictures belonging to the text “Child Athletes” used in the picture task. 
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3.3.2 Cloze test 
 
In order to measure intelligibility on the text level a Cloze test was developed. 
We chose to measure intelligibility in a Cloze test because this test has proven 
to be a reliable method to measure text comprehension (Bormuth 1969) and 
has been used in previous studies on mutual intelligibility (Van Bezooijen and 
Gooskens 2005, Gooskens and van Bezooijen 2006, 2007).  

In the Cloze test participants read or listened to a text where twelve words 
were replaced by gaps or beeps, respectively. It was the participants‟ task to 
place the right word into the right gap. For the written and spoken Cloze tests 
the same four texts as in the picture task were used (cf. Appendix A). From 
each text four adjectives, four nouns and four verbs were removed. The 
participants could use the context and their knowledge of linguistic entities to 
place the word into the correct gap.  
 In the written Cloze test the words that were removed from the text were 
presented above the text in the related language. Usually, the words that 
should be put in a Cloze test are offered in the test language (cf. Gooskens 
and Van Bezooijen 2006) or participants have to come up with words 
themselves (O‟Toole and King 2010). This was different in our study. If the 
participants moved their cursor over a word, a translation of the word in their 
native language was shown. This was done because the purpose of the Cloze 
test was not to investigate whether the participants knew the words they 
could use to fill the gaps in the Cloze test in the other language, but whether 
they understood the context where the word should be placed. If the 
participants had not understood the words that were offered above the text 
because they were only offered in the other language, this could cause them 
to put the wrong word into the gap, even if they understood the fragment the 
word should be placed in. The gaps all had a uniform length, so the 
participants could not use the length of the word to guess which word should 
be in which gap.7  

The participants could place a word into a gap by clicking on it and 
dragging it to the gap. Once they used a word, the word above the text turned 
grey. The participants were told that each word could be used only once, but 
if the participants thought they had made a mistake, they could move a word 
they already used to another gap. Figure 3.2 shows a screen shot of the user 
interface employed in the presentation of the written Cloze test.  

                                                           
7 This length was based on the length of the longest word in any of the languages. The length 
of the beep was measured in pixels, so it depended on the screen of the participant how long 
the gap exactly was.  
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Figure 3.2: Screen shot of a German written Cloze test from the MICReLa-application. 

 

In the spoken version of the Cloze test each text was divided into twelve 
sound fragments. In each fragment one word was replaced by a beep. This 
beep was 1 second long, with thirty milliseconds of silence right before and 
after the beep. The participants heard each fragment twice. After hearing the 
fragment, the participants saw a screen with the twelve words that had been 
deleted from the text and they had 30 seconds to click on the word they 
thought fitted in the place of the beep in the fragment they just heard. Once 
the participants used a word it turned grey. Participants were told that each 
word should be used once, but if the participants thought they had made a 
mistake they could re-use a word that already turned grey. 

3.3.3 Word translation task 
 
For the purpose of assessing intelligibility on the word level (without the use 
of context), a single word translation task was used. This has been done in 
many previous studies on (mutual) intelligibility (e.g. Kuhlemeier et al. 1996, 
Kürschner et al. 2008, Doetjes and Gooskens 2009, Gooskens and Kürschner 
2009, Gooskens and Kürschner 2010, Gooskens et al. 2011, Van Bezooijen et 
al. 2012, Gooskens et al. 2012, Kürschner 2013, Van Ommen et al. 2013, 
Gooskens and Van Bezooijen 2013, Swarte and Hilton 2013, Bergsma et al. 
2014, Gooskens et al. 2015, Swarte et al. accepted).  
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We opted for a word translation task, because this test measures directly 
whether someone can correctly decode a word in another language and that 
was exactly what we were interested in. With other tests like for example a 
semantic categorisation or lexical decision task this would not have been 
possible. A semantic categorisation task is broader in nature than the word 
translation task, i.e. being able to place the word in the right semantic 
category still does not explicitly measure whether a person can understand the 
meaning of the word, which the word translation task does. A lexical decision 
task would not have been a suitable method either. Asking participants to 
decide whether a word exists in a test language or not still does not say 
whether the participants understand what the meaning of the word is.  
 In the word translation task we used, participants read or heard fifty 
words in a related language which they had to translate into their native 
language. As stimulus words the 100 most frequent nouns from the British 
National Corpus (http://www.natcorp.ox.ac.uk/) were selected and 
translated into Danish, Dutch, German and Swedish by three native speakers. 
The first native speaker translated the words, the other two verified them and 
replaced words when they thought another translation was more appropriate. 
The word list of the third translator was used in the experiment. The 
translators were the same as the translators of the picture and the word 
translation tasks. The English words were presented to the translators in a 
sentence in order to make sure the words were translated according to the 
same concept in each of the languages. The word hand was for example 
offered in the sentence “My hand has five fingers” in order to make sure the 
translators translated the word into hand, meaning a body part, and not into 
hand, meaning „help‟ as in a sentence like: “Could you give me a hand?”. The 
stimulus lists in each language and the sentences in which the words were 
presented to the translator (note that the participants only saw the isolated 
words) can be found in Appendix B.  
 The spoken versions of the words were recorded by the same four female 
native speakers of each language who recorded the texts for the spoken 
picture task and the spoken Cloze test. In the experiment 25 different words 
were used from each speaker. This means that each participant heard all four 
voices, so the results could be averaged over four voices in the analyses.  

In most studies, all participants get confronted with the same set of words 
(e.g. Doetjes and Gooskens 2009, Bergsma et al. 2014). In our study, 
however, the participants who took the word translation task got a random 
set of fifty words out of the 100 stimulus words in one of the related 
languages. This was done in order to prevent the task from getting too 
exhausting for the participants. Gooskens and Kürschner (2010), who used 
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384 words in their experiment, also let each of their participants listen to only 
a fourth of the words they used, to prevent participants from dropping out of 
the experiment.  

Just as the participants who took the Cloze test or the picture task, the 
participants who took the word translation task only did this in one mode. 
Either they translated fifty spoken words or they translated fifty written 
words. In the written word translation task the participants saw the word and 
had ten seconds to translate it into their native language. In the spoken word 
translation task they heard the word twice and thereafter had 10 seconds to 
translate it. 

3.3.4 Procedure and participant selection 
 
Procedure 
The intelligibility, attitude and exposure data were gathered with an online 
application (www.micrela.nl/app). Participants were mainly recruited through 
Facebook, online newspapers and university mailing lists. Participants were 
tested online. No restrictions concerning age, level of education or other 
criteria were set beforehand and participant groups were matched afterwards. 

Figure 3.3 provides a schematic overview of the procedure of the 
experiment. Participants first selected their native language and then filled out 
a list with background questions concerning age, sex, level of education, the 
country they grew up in and the country where they spent most of their lives 
(including region and how many years they spent there). Also, the first 
language contact question (whether the participants lived 50 km or less from a 
border with a country where another language was spoken) was included in 
this part of the questionnaire, as well as a question about which languages 
they spoke at home, how many years they had learned English and how well 
they thought they could understand each of the other Germanic languages. 
With this last question participants also had the possibility to select the option 
“this is my native language”, in order to indicate that they had another native 
language next to the selected native language at the beginning of the 
application. Thereafter the participants got the two attitude pre-tests and the 
second language contact question where they had to indicate how much 
contact they had had with the other language on six scales (cf. § 4.2.2). 
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Figure 3.3: Schematic overview of the procedure of the experiment.  

 
After the background questionnaire, the participants got a test in a related 
language. This could be a picture task, a Cloze test or a word translation task, 
each of these either in spoken or written form. Both the type of test and the 
language the participants got the test in were randomly assigned to the 
participant.  
 

Participant selection 
In total, 18,108 participants from the Germanic language area took part in the 
experiment. We divided the participants into groups according to their native 
language (Danish, Dutch, English, German or Swedish – five possible 
languages), the related language they were confronted with (Danish, Dutch, 
English, German or Swedish, but not as a native language – four possible 
languages) and the test they took (written or spoken picture task, written or 
spoken Cloze test, written or spoken word translation task – six possible 
tests), which comes down to 120 participant groups. How many participants 
took each test can be found in the results section (§ 3.4). 

In order to keep the participant groups as comparable as possible, we 
made a careful selection of participants for analysis. We only selected 
participants with a university education, who had grown up in the countries 
included in the project (Denmark, Germany, the Netherlands, Sweden or the 
United Kingdom) and had lived there most of their lives, who indicated that 
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they only had one native language and that this native language was the only 
language spoken at their homes and who had not learned the related language 
they were confronted with in the experiment – with the exception of English 
and German. Of course, English is taught as a foreign language at school and 
used as a lingua franca in the countries included in the project. Therefore, 
participants who indicated they had learned English were not excluded from 
the analyses. German is usually taught for a maximum of seven years in 
school in the countries included in the project, so therefore only participants 
who indicated that they had learned German for more than seven years were 
excluded for further analysis. Table 3.2 shows how many years on average the 
participants who were included in the analyses had learned German and 
English, broken down by native language. We only have information on the 
number of years the participants learned English or German if they got 
confronted with one of these two languages in the intelligibility test. So the 
numbers in the table are only based on the participants who took an 
intelligibility test in English or German. The cells in the second column for 
the English participants and in the third column for the German participants 
are empty, because they speak English and German, respectively, as a native 
language and therefore did not get tested in these languages.  
  
Table 3.2: Number of years the participants learned English or German broken down by native 
language.  
 

Native 

language  

Years learning target language 

English German 

N Mean SD N Mean SD 

Danish 144 10.23 4.21 163 3.93 1.99 
Dutch 214 08.03 3.63 178 3.86 1.46 
English    126 1.92 2.24 
German 201 09.33 2.94    
Swedish 090 09.62 3.22 092 1.88 2.39 

 

Many participants (84 percent) were excluded from the analyses because of 
the strict criteria that were applied. After the selection procedure, 2,976 
participants remained who were suitable for the analyses. In the final 
selection, each of the 120 participant groups contained between 13 and 42 
participants. The average number of participants a test group contained was 
25. Thirty-nine percent of the participants were male and 61 percent were 
female. All selected participants were between 18 and 33 years old. The mean 
age was 23.63 years (sd = 2.83). 
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3.4 Analyses and results 

3.4.1 Picture task 

3.4.1.1 Scoring the data 
 
In the analysis of the spoken and written picture task, only the picture that 
contains both concepts of the text is counted as correct, the other pictures are 
counted as incorrect. We did this because almost no participants chose a half-
correct picture, so the numbers were too small to take into account in the 
analysis we used. We analysed three things. First we ran a Chi Square analysis 
between all related languages a participant group could take the test in to see 
whether the participant group performed significantly better on the picture 
task in one related language than in the other. Secondly, we ran a Chi Square 
analysis per participant group where we compared the scores of the spoken 
and written picture tasks for each related language in order to investigate 
whether we could find an influence of test mode (written or spoken) on the 
picture task results. Finally, we tested in a Chi Square analysis whether we 
could find asymmetries between language pairs, i.e. whether participant group 
A scored better on the picture task in participant group B‟s language or vice 
versa.  

3.4.1.2 Results of the picture task 
 
Danish participants 
Table 3.3 shows how many Danish participants chose a correct or incorrect 
picture in the spoken and written picture task, ordered by the related language 
they took the test in. We see that the Danish participants score best on the 
English spoken picture task, followed by the Swedish, German and Dutch 
spoken picture task. As for the written picture task, they score best on the 
Swedish test, followed by the German, English and Dutch test.  
 Table 3.4 shows whether the differences between the scores of the Danish 
participants on the written or spoken picture tasks in the different related 
languages are significant. For example, to determine whether the Danish 
subjects performed better on English than they did on Dutch in the spoken 
picture task, we perform a Chi-Square analysis on the relevant 2X2 sub-table 
in Table 3.3 (the upper left two rows and two columns in this case). This 
application of Chi-Square yields the value χ²(1) = 5.44, included in Table 3.4, 
row 1, column “Spoken”. Mutatis mutandis we obtain the other values in Table 
3.4 in the same way.  
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Table 3.3: Number of Danish participants that chose a correct or incorrect picture in the 
spoken or written picture task in one of the related languages.  
 

Related 

language 

Spoken picture task Written picture task 

N incorrect N correct Total N incorrect  N correct Total 

Dutch 9 16 25 14 17 31 

English 1 17 18 04 20 24 

German 6 26 32 02 29 31 

Swedish 2 29 31 01 23 24 

 

 
Table 3.4: Outcomes of a Chi Square analysis testing the significance of the difference in 
scores on the spoken or written picture task between each related language. 
  

Related languages 
Outcome Chi Square analysis 

Spoken  Written 

Dutch English χ²(1) = 5.44* χ²(1) =   4.99* 

Dutch German χ²(1) = 2.15 χ²(1) = 12.13** 

Dutch Swedish χ²(1) = 7.66** χ²(1) = 11.46** 

English German χ²(1) = 1.67 χ²(1) =   1.45 

English Swedish χ²(1) =  .02 χ²(1) =   2.01 

German Swedish χ²(1) = 2.15 χ²(1) =    .14 

* p < .05, ** p < .01 

 

Since we motivated our expectation that the Danish speaker would compre-
hend English better than other non-Scandinavian languages above (see § 3.1), 
we note here that this is true when we compare the scores English vs. Dutch, 
but not in the score English vs. German. Similarly, we expected participants 
to understand Swedish better than German and Dutch, which was not 
understood badly. Finally we also compared the Danish comprehension of 
Dutch vs. German and of English vs. Swedish, without strong expectations. 
Since we perform four such tests, we interpret the results using the Bon-
ferroni correction, regarding only p-values below 0.05/4 ≈ 0.0125 as 
statistically significant. The better comprehension of German vs. that of 
Dutch survived even the strict Bonferroni level of significance, so we con-
clude that the Danish participants find German much more comprehensible 
than Dutch, and this jibes well with their comprehending German better than 
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we had expected as compared to English and Swedish (where we failed to 
find the predicted differences).  

Table 3.5 shows a comparison between the scores of the Danish 
participants on the spoken and written picture task in each language. To 
obtain the first (Dutch( scores we analysed the 2×2 table consisting of the 
Dutch scores (correct and incorrect) on the written vs. the spoken tests, and 
similary for the others. We do not find any significant differences here, so we 
can conclude that there is no influence of the mode the participants took the 
picture task in: it was not significantly easier for the Danish participants to 
complete the picture task in written or spoken mode.  
 
 
Table 3.5: Outcomes of a Chi Square analysis testing the significance of the difference in the 
scores of the Danish participants on the spoken vs. the written picture tasks in each of the 
related languages.  
 

Related language Outcome Chi Square analysis 

Dutch χ²(1) = .48 

English χ²(1) = 1.21 

German χ²(1) = 2.15 

Swedish χ²(1) = .14 

 

Dutch participants 
Table 3.6 shows how many Dutch participants chose a correct or incorrect 
picture in the spoken and written picture task in one of the related languages. 
The Dutch participants score best on the German spoken picture task, 
followed by the English, Swedish and Danish spoken picture task. The Dutch 
participants who took the written picture task score best on the English test, 
followed by the German, Danish and Swedish test.  
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Table 3.6: Number of Dutch participants that chose a correct or incorrect picture in the 
spoken or written picture task in one of the related languages.  
 

Related 

language 

Spoken picture task Written picture task 

N 

incorrect 

N 

correct 
Total 

N 

incorrect  

N 

correct 
Total 

Danish 16 25 41 10 18 28 

English 2 26 28 1 34 35 

German 0 22 22 3 33 36 

Swedish 9 15 24 11 18 29 

 

Table 3.7 shows the outcome of a Chi Square analysis testing whether the 
differences between the scores of the Dutch participants on the spoken or 
written picture tasks in the different related languages are significant. See the 
first section (on the Danish participants) for details on the analysis.  
 
 
Table 3.7: Outcomes of a Chi Square analysis testing the significance of the difference in 
scores on the spoken or written picture task between each related language.  
 

Related languages 
Outcome Chi Square analysis 

Spoken  Written 

Danish English χ²(1) = 08.77** χ²(1) = 11.65** 

Danish German χ²(1) = 11.51** χ²(1) = 07.30** 

Danish Swedish χ²(1) = 00.02 χ²(1) = 00.03 

English German χ²(1) = 01.64 χ²(1) = 01.00 

English Swedish χ²(1) = 07.14** χ²(1) = 12.81** 

German Swedish χ²(1) = 10.26** χ²(1) = 08.33** 

** p < .01 

 
 
The results show that the Dutch participants score significantly better on the 
English and German than on the Danish and Swedish spoken and written 
picture tasks. So this confirms our expectation that the acquired languages 
(English and German) are better intelligible to the Dutch participants than the 
languages which were excpected to be inherently intelligible (Danish and 
Swedish). The lower scores on the Danish and Swedish tests are also in line 
with our expectations. Since Danish and Swedish belong to the North and 
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Dutch to the West Germanic language branch, we expected the Dutch 
participants to score the lowest on the Danish and Swedish tests. 

Table 3.8 shows the results of a Chi Square analysis testing whether the 
Dutch participants score significantly better on the written picture tasks in 
spoken or written mode in each related language. See the first section (on the 
Danish participants) for details on the analysis. The results show that this is 
not the case. 
 
 
Table 3.8: Outcomes of a Chi Square analysis testing the significance of the difference in the 
scores of the Danish participants on the spoken vs. the written picture tasks in each of the 
related languages. 
 

Related language Outcome Chi Square analysis 

Danish χ²(1) = .08 

English χ²(1) = .63 

German χ²(1) = 1.93 

Swedish χ²(1) = .001 

 

English participants 
Table 3.9 shows the number of English participants who chose a correct or 
incorrect picture in the spoken and written picture task in one of the related 
languages. See the first section (on the Danish participants) for details on the 
analysis. As for the spoken picture task, we find the highest scores on the 
German test, followed by the Dutch, Swedish and Danish test. As for the 
written picture task, the highest scores can be found on the German test, 
followed by the Swedish, Dutch and Danish test.  
 Table 3.10 shows whether the differences between the scores of the 
English participants on the written or spoken picture tasks in the different 
related languages are significant. We find that the English participants only 
score significantly better on the German than on the Danish spoken and 
written picture tasks. The results of the other tests do not differ significantly. 
So our hypothesis in which we expected acquired languages to be better 
intelligible than non-acquired languages also proves to be true for the English 
participants. They perform significantly better on German, the only related 
language that is taught as a foreign language in English schools. They perform 
significantly worse on the other three languages. This is to be expected, since 
English is the least closely related to the other Germanic languages, due to 
influences of Romance languages (cf. Van Gelderen 2006).  
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Table 3.9: Number of English participants that chose a correct or incorrect picture in the 
spoken or written picture task in one of the related languages.  
 

Related 

language 

Spoken picture task Written picture task 

N incorrect N correct Total N incorrect  N correct Total 

Danish 16 06 22 15 14 29 

Dutch 13 12 25 09 14 23 

German 07 13 20 5 19 24 

Swedish 12 08 20 07 16 23 

 

 

Table 3.10: Outcomes of a Chi Square analysis testing the significance of the difference in 
scores on the spoken or written picture task between each related language.  
 

Related languages 
Outcome Chi Square analysis 

Spoken  Written 

Danish Dutch χ²(1) = 2.13 χ²(1) = 0.82 

Danish German χ²(1) = 6.02* χ²(1) = 5.33* 

Danish Swedish χ²(1) = 0.76 χ²(1) = 2.38 

Dutch German χ²(1) = 1.30 χ²(1) = 1.88 

Dutch Swedish χ²(1) = 0.29 χ²(1) = 0.38 

German Swedish χ²(1) = 2.51 χ²(1) = 0.57 

* p < .05 

 

Table 3.11 provides a comparison of the scores of the English participants on 
the spoken and written picture taks. See the first section (on the Danish 
participants) for details on the analysis. The results show no effect of mode, 
so the English participants score the same on the written and spoken picture 
task in each related language.  
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Table 3.11: Outcomes of a Chi Square analysis testing the significance of the difference in the 
scores of the Danish participants on the spoken vs. the written picture tasks in each of the 
related languages. 
 

Related language Outcome Chi Square analysis 

Danish χ²(1) = 2.32 

Dutch χ²(1) = 0.80 

German χ²(1) = 1.10 

Swedish χ²(1) = 3.79 

 

German participants 
Table 3.12 provides an overview of the number of German participants who 
chose a correct or incorrect picture in the spoken and written picture task in 
one of the related languages. See the first section (on the Danish participants) 
for details on the analysis. The German participants score best on the English 
spoken picture task, followed by the Dutch, Danish and Swedish spoken 
picture task. The German participants who took the written picture task score 
best on the English test, followed by the Dutch, Swedish and Danish test.  
 
 
Table 3.12: Number of German participants that chose a correct or incorrect picture in the 
spoken or written picture task in one of the related languages.  
 

Related 

language 

Spoken picture task Written picture task 

N incorrect N correct Total N incorrect  N correct Total 

Danish 17 19 36 15 12 27 

Dutch 03 20 23 04 19 23 

English 01 37 38 00 33 33 

Swedish 11 09 20 09 21 30 

 

Table 3.13 shows the outcome of a Chi Square analysis testing whether the 
differences between the scores of the German participants on the spoken or 
written picture tasks in the different related languages are significant. The 
results show that the German participants score significantly better on the 
English and Dutch than on the Danish and Swedish spoken picture task. 
Furthermore, they score significantly better on the English than on the, 
Danish, Swedish and Dutch written picture task. Also, the scores are signific-
antly higher on the Dutch than on the Danish written picture task. So the 
German participants perform better on English, a language that they have 
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learned in school, confirming our assumption that related languages that are 
learned at school will be better intelligible to people than related languages 
which are not learned in school. Nevertheless, the German participants also 
perform significantly better on the Dutch than on the Danish and Swedish 
picture tasks. This is probably due to the fact that Dutch is linguistically much 
closer related to German than Danish and Swedish. 
 
 
Table 3.13: Outcomes of a Chi Square analysis testing the significance of the difference in 
scores on the spoken or written picture task between each related language.  
 

Related languages 
Outcome Chi Square analysis 

Spoken  Written 

Danish Dutch χ²(1) = 07.32** χ²(1) = 07.68** 

Danish English χ²(1) = 19.97** χ²(1) = 24.44** 

Danish Swedish χ²(1) = 00.31 χ²(1) = 03.81 

Dutch English χ²(1) = 02.54 χ²(1) = 06.18* 

Dutch Swedish χ²(1) = 08.58** χ²(1) = 01.12 

English Swedish χ²(1) = 21.90** χ²(1) = 11.55** 

* p < .05, ** p < .01 

 

Table 3.14: Outcomes of a Chi Square analysis testing the significance of the difference in the 
scores of the Danish participants on the spoken vs. the written picture tasks in each of the 
related languages. 
 

Related language Outcome Chi Square analysis 

Danish χ²(1) = 0.43 

Dutch χ²(1) = 0.17 

English χ²(1) = 0.88 

Swedish χ²(1) = 3.13 

 
Table 3.14 shows the results of a Chi Square analysis testing whether the 
German participants score significantly better on the written picture tasks in 
spoken or written mode in each related language. See the first section (on the 
Danish participants) for details on the analysis. We do not find any influence 
of spoken or written mode in the results of the German participants.  
Swedish participants 
Table 3.15 shows how many Swedish participants chose a correct or incorrect 
picture in the spoken and written picture task in one of the related languages. 
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See the first section (on the Danish participants) for details on the analysis. As 
for the spoken picture task, we find the highest scores on the Danish test, 
followed by the English, German and Dutch test. As for the written picture 
task, the highest scores can be found on the Danish and English test, 
followed by the Dutch and German test.  
 
 
Table 3.15: Number of Swedish participants that chose a correct or incorrect picture in the 
spoken or written picture task in one of the related languages.  
 

Related 

language 

Spoken picture task Written picture task 

N incorrect N correct Total N incorrect  N correct Total 

Danish 1 14 15 0 15 15 

Dutch 5 08 13 3 12 15 

English 1 13 14 0 13 13 

German 1 12 13 5 09 14 

 

Table 3.16 shows the outcome of a Chi Square analysis testing whether the 
differences between the scores of the Swedish participants on the spoken or 
written picture tasks in the different related languages are significant. The 
results show that the Swedish participants only score significantly better on 
the Danish than on the Dutch spoken picture task. As for the written picture 
task, they score significantly higher on Danish and English than on the 
German test. We expected to find a high degree of intelligibility between 
Swedish and Danish. Since these two languages are very closely related, it is 
not surprising that the Swedish participants perform significantly better on 
the Danish than on the Dutch picture task. The hypothesis that acquired 
related languages are better intelligible to people than non-acquired related 
languages is only partly true for the Swedish participants. They perform better 
on the English than on the German spoken picture task, but we cannot find 
any significant differences between the Dutch (non-acquired language) and 
German (acquired language) tests, even though Swedes learn German at 
school. Also, they perform significantly better on the Danish (non-acquired 
language) than on the German (acquired language) written picture task and we 
do not find any differences between the Danish (non-acquired language) and 
English (acquired language) tests. So apparently, Danish is so closely related 
to Swedish that it is as easy or (sometimes) easier to understand Danish as it is 
to understand English or German. Finally, the low scores on the Dutch tests 
are in line with our assumptions. Dutch is part of the West Germanic 
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language branch, whereas Swedish is part of the North Germanic language 
branch, causing the linguistic differences between the languages to be 
relatively large.  
 
 
Table 3.16: Outcomes of a Chi Square analysis testing the significance of the difference in 
scores on the spoken or written picture task between each related language.  
 

Related languages 
Outcome Chi Square analysis 

Spoken  Written 

Danish Dutch χ²(1) = 4.18* χ²(1) = 3.33 

Danish English χ²(1) = 0.003 χ²(1) = 0 

Danish German χ²(1) = 0.01 χ²(1) = 6.47* 

Dutch English χ²(1) = 3.83 χ²(1) = 2.91 

Dutch German χ²(1) = 3.47 χ²(1) = 0.90 

English German χ²(1) = 0.003 χ²(1) = 5.70* 

* p < .05 

 
Table 3.17 shows the results of a Chi Square analysis testing whether the 
Swedish participants score significantly different on the written or on the 
spoken picture tasks. See the first section (on the Danish participants) for 
details on the analysis. Just as for the other participant groups, we do not find 
any influence of spoken or written mode in the results of the Swedish 
participants.  
 
 
Table 3.17: Outcomes of a Chi Square analysis testing the significance of the difference in the 
scores of the Danish participants on the spoken vs. the written picture tasks in each of the 
related languages. 
 

Related language Outcome Chi Square analysis 

Danish χ²(1) = 1.03 

Dutch χ²(1) = 1.16 

English χ²(1) = 0.96 

German χ²(1) = 3.06 

 

Finding asymmetries 
Tabel 3.18 and Figure 3.4 and Figure 3.5 show a comparison of the picture 
task scores per language pair. We tested in a Chi Square analysis whether 
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there are language pairs where one group of speakers understands the other 
group of speakers better.  
 
 
Table 3.18: Outcomes of a Chi Square analysis testing the significance of asymmetries 
between language pairs.  
 

Language combination 
Outcome of Chi Square analysis 

Spoken  Written  

Danish Dutch χ²(1) = 00.06 χ²(1) = 00.54 

Danish English χ²(1) = 18.28** χ²(1) = 07.02** 

Danish German χ²(1) = 06.14* χ²(1) = 16.79** 

Danish Swedish χ²(1) = 00.001 χ²(1) = 00.64 

Dutch English χ²(1) = 13.10** χ²(1) = 12.80** 

Dutch German χ²(1) = 03.08 χ²(1) = 01.10 

Dutch Swedish χ²(1) = 00.003 χ²(1) = 01.47 

English German χ²(1) = 11.55** χ²(1) = 07.54** 

English Swedish χ²(1) = 09.74** χ²(1) = 04.91* 

German Swedish χ²(1) = 07.62** χ²(1) = 00.14 

* p < .05, ** p < .01 

 

For the spoken picture task (cf. Figure 3.4 and Table 3.18) the results show 
that the Danish, Dutch, German and Swedish participants score higher on the 
English spoken picture task than vice versa. Furthermore, the Danish and 
Swedish participants perform better at the German spoken picture task than 
the other way around.  

 

Figure 3.4: Correct choice of picture (%) in the spoken picture task compared for 20 language 
pairs. Language pairs are specified as listeners language > stimulus language. Da = Danish, 
Du = Dutch, En = English, Ge = German and Sw = Swedish. Significance of asymmetry is 
indicated * p < .05, ** p < .01. 
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For the written picture task (cf. Figure 3.5 and Table 3.18) we find that the 
Danish, Dutch, German and Swedish participants perform better on the 
English test than the other way around. Also, the Danish participants score 
higher on the German test than the other way around.  
 

 

Figure 3.5: Correct choice of picture (%) in the written picture task compared for 20 language 
pairs. Language pairs are specified as listeners language > stimulus language. Da = Danish, 
Du = Dutch, En = English, Ge = German and Sw = Swedish. Significance of asymmetry is 
indicated * p < .05, ** p < .01. 
 
 

Summary of picture task results 
Figure 3.6 shows a visualisation of the degree to which the five Germanic 
languages are mutually intelligible as measured by the picture tasks. I provide 
the dendrogram as a convenient summary of the linguistic distances 
measured, but nothing in the subsequent analysis depends on details of the 
dendrogram (such as co-phenetic distance). Note that these dendrogrammes 
are based on the percentage of participants who chose an incorrect picture. 
So the smaller this percentage is, the better the participants are able to 
understand each others‟ language. Furthermore, these percentages are the 
means of each language combination. So the degree of mutual intelligibility 
between Danish and Swedish, for example, is based on the mean of how well 
the Danish participants performed on the Swedish picture task and how well 
the Swedish participants performed on the Danish picture task taken 
together. Asymmetries are thus not reflected in the dendrogrammes. From 
these dendrogrammes it therefore looks as if Danes and Swedes are best at 
understanding each others‟ language. This is because we take the mean 
understanding of each language pair. If we look at language pairs in both 
directions, we see that all participant groups are best at understanding 
English. It is not possible to show this in a dendrogramme.  
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Figure 3.6: Dendrogrammes based on the testscores of the spoken (left) and written picture 
task (right). 

 

In both dendrogrammes we see a clear division between the North and West 
Germanic languages. Both in the dendrogramme of the spoken and written 
picture task, Danish and Swedish form a cluster. The percentage of 
participants who choose an incorrect picture is in both cases lower than 10. 

Dutch and German form a cluster in the spoken picture task and English 
is grouped together with Dutch and German. In the written picture task, 
English and German form a cluster and Dutch is grouped together with 
English and German. In comparative linguistics, German and Dutch are 
traditionally grouped closer together than English is to either German or 
Dutch (cf. Harbert 2006). German and English forming a pair instead of 
German and Dutch in the written picture task can be due to different reasons. 
First of all, Germans learn English at school and German is the only 
Germanic language which is taught as a foreign language at English schools. 
This might of course lower the mean percentage of English and German 
participants who choose an incorrect picture in the picture tasks in each 
others‟ language, causing English and German to form a cluster and creating a 
slightly larger distance between these languages and Dutch. Of course, 
linguistic distances and attitudes to the test language can also play a role here. 
We will look further into the variables that might have influenced the test 
scores in Chapter 4 and Chapter 5.  

3.4.2 Cloze test 

3.4.2.1 Scoring the data 
 
Participants who took part in one of the spoken or written Cloze tests, which 
were used to measure intelligibility on a more detailed text level, read or 
listened to a text where they have to fill twelve gaps with words. These gaps 
can be correctly or incorrectly filled. The total possible number of correct 
answers is 12. In the analyses we present the percentages of correctly filled 
gaps. The results of the Cloze test are analysed by using a two-way ANOVA 
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analysis with test language and test mode (spoken or written) as fixed 
variables and the Cloze test scores as the dependent variable for each 
participant group. We ran a Bonferroni post-hoc test for each simple effect of 
test language, i.e. to see on which test languages the participants scored better. 
As a final step we ran a one-way ANOVA, in order to find possible 
asymmetries, i.e. to investigate whether participant group A scored better on 
the language of participant group B or vice versa.  

3.4.2.2 Results of the Cloze test 
 
Danish participants 
In Table 3.19 the results of the Danish participants who took a written or 
spoken Cloze test in Dutch, English, German or Swedish are presented. In 
the spoken as well as in the written Cloze test, the Danish participants 
perform best on English, followed by Swedish, German and finally Dutch.  
 
 
Table 3.19: Summary of the Cloze tests results of the Danish participants. The means 

represent the mean percentage of correctly filled gaps. 
 

Test language 
Cloze test Results t-test 

Written Spoken df t 

Dutch 
m 

sd 

18.94 

17.48 

13.33 

15.69 
35 0−.99 

English 
m 

sd 

96.39 

10.65 

92.13 

11.24 
46 −1.31 

German 
m 

sd 

58.08 

32.73 

47.78 

26.81 
47 −1.07 

Swedish 
m 

sd 

86.39 

16.00 

56.67 

24.12 
48 −5.25** 

** p < .01 

 

The results of a two-way ANOVA show that the effect of test language (the 
related language the Danish participants took the Cloze test in) is significant, 
F(3,176) = 96 (p < .0001). A Bonferroni post-hoc test reveals that the 
differences between the cloze test scores of the Danish participants are 
significant for each of the related languages (p < .0001 in all cases). So it is 
true that the Danish participants perform best on English, the related 
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language that they have acquired in school. Eventhough the Danish 
participants also learned German at school, they perfom better on the 
Swedish tests than on the German tests. So apparently, the Danish 
participants have more benefits from the close linguistic relationship between 
Danish and Swedish than from their experience with German. Finally, the 
Danish participants perform worst on the Dutch test, just as we expected, 
since Dutch is the least closest related to Danish and is not a foreign language 
taught in Danish schools. 
Furthermore we find a significant effect of test mode (written or spoken), 
F(1,176) = 14.55 (p < .0001). We also find that the interaction between test 
language and test mode is significant, F(3,176) = 3.54 (p < .05). In other 
words, whether the Danish participants perform better on the written or 
spoken Cloze test depends on which test language they take the test in. To 
investigate whether the Danish participants scored better on the spoken or 
written version of the test in each separate related language, we perform a t-
test on the relevant 2X2 sub-table in Table 3.19 (the two columns in the 
middle). The results of this t-test are shown in the last two columns of Table 
3.19. The results show that only the differences between the Danish 
participants who took a Swedish written Cloze test and the Danish 
participants who took a Swedish spoken Cloze test differ significantly (t = 
−5.25, p < .0001). In other words, for Danish participants it is easier to 
understand written Swedish than spoken Swedish. For the other languages 
there are no significant differences between written and spoken language 
according to the results of the Cloze tests.  
  
Dutch participants 
The Dutch participants perform best on the English spoken and written 
Cloze test, followed by the German, Danish and Swedish spoken and written 
written Cloze tests (cf. Table 3.20).  

A two-way ANOVA reveals that the influence of test-language is 
significant, F(3,250) = 357.39 (p < .0001). A Bonferroni post-hoc test shows 
that only the results of the Danish and Swedish written Cloze test do not 
differ significantly from each other, which means that the Dutch participants 
perform the same on those tests, but significantly different on all other 
written Cloze tests (p < .001 in all cases). So, as expected the Dutch 
participants perform best on English and German, the languages they 
acquired as foreign languages in school. They perform the worst on Danish 
and Swedish, languages that they did not acquire in school and which belong 
to a different language branch.  
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Table 3.20: Summary of the Cloze tests results of the Dutch participants. The means 
represent the mean percentage of correctly filled gaps. 
 

Test language 
Cloze test 

Written Spoken 

Danish 
m 

sd 

29.49 

23.09 

10.49 

08.83 

English 
m 

sd 

99.54 

02.78 

94.05 

10.02 

German 
m 

sd 

85.16 

21.66 

75 

20.89 

Swedish 
m 

sd 

29.40 

22.76 

10.42 

08.6 

 

We also find a significant effect of test mode, F(1,250) = 38.97 (p < .0001). 
The interaction between test language and test mode is not significant, 
F(3,250) = 2.54 (p < .06). This means that the Dutch participants perform 
significantly better on the written Cloze test than on the spoken Cloze test in 
each of the test languages.  
 
English participants 
The English participants score very low on the Cloze tests. As for the written 
Cloze test, they perform best on the German test, followed by the Danish, 
Dutch and Swedish written Cloze test. The English participants who took a 
spoken Cloze test have the highest score on the German Cloze test, followed 
by the Dutch, Swedish and Danish Cloze test. (cf. Table 3.21).  

A two-way ANOVA shows that the effect of test language is significant, 
F(3,172) = 3.16 (p < .05). According to a Bonferroni post-hoc test, only the 
scores of the German and Swedish cloze tests differ significantly (p < .05). 
This means that the English participants only perform significantly better on 
the German than on the Swedish Cloze tests, but the same on the other Cloze 
tests. We expected the English participants to perform best on the German 
Cloze tests, since German is the only language that is taught as a foreign 
language in English schools. Note that the scores of the English participants 
are very low on the Cloze tests in each of the languages. This can be 
explained by the fact that English is furthest away from the other Germanic 
languages, so it is most difficult for the English participants to complete the 
Cloze tests in the related languages.  
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Table 3.21: Summary of the Cloze tests results of the English participants. The means 
represent the mean percentage of correctly filled gaps. 
 

Test language 
Cloze test 

Written Spoken 

Danish 
m 

sd 

20.67 

29.38 

07.90 

06.50 

Dutch 
m 

sd 

17.28 

18.33 

10.32 

07.41 

German 
m 

sd 

21.30 

34.68 

27.65 

28.33 

Swedish 
m 

sd 

14.33 

16.05 

08.33 

09.06 

 

We do not find a significant effect of test mode, F(1,172) = 2.33 (p = .13), so 
it is equally difficult for the English participants to understand spoken and 
written speech in each language. The interaction between test language and 
test mode is not significant either, F(3,172) = 1.49 (p = .22). 
 
German participants 
The results of the German participants are summarised in Table 3.22. They 
perform best on the English spoken and written Cloze test, followed by the 
Dutch, Danish and Swedish spoken and written Cloze test. 
 
   
Table 3.22: Summary of the Cloze tests results of the German participants. The means 
represent the mean percentage of correctly filled gaps. 
 

Test language 
Cloze test 

Written Spoken 

Danish 
m 
sd 

20.68 
20.33 

16.67 
21 

Dutch 
m 
sd 

53.21 
28.68 

31.06 
25.22 

English 
m 
sd 

97.15 
06.35 

85.71 
18.68 

Swedish 
m 
sd 

19.17 
19.33 

10.00 
10.33 
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A two-way ANOVA shows that the effect of test language on the Cloze test 
scores of the German participants is significant, F(3,200) = 191.49 (p < 
.0001). A Bonferroni post-hoc test reveals that only the results of the Danish 
and Swedish Cloze test do not differ significantly from each other, which 
means the German participants perform the same on these two tests but 
significantly different on all other written Cloze tests (p < .0001 in all cases). 
These results are perfectly in line with our assumptions. The German 
participants score best on English, the language they have learnt as a foreign 
language in school. Thereafter they perform best on Dutch, the language that 
is most closely related to their own. They perform worst on Danish and 
Swedish, which belong to another language branch and are therefore least 
closely related to German.  

We also find a significant effect of test mode on the Cloze test scores, 
F(1,200) = 18.07 (p < .0001). The interaction between test language and test 
mode is not significant, F(3,200) = 1.88 (p = .13). This means that the 
German paticipants score better on the written than on the spoken Cloze test 
in each of the test languages.  
 
Swedish participants 
The Swedish participants perform best on the English spoken and written 
Cloze test, followed by the Danish, German and Dutch spoken and written 
Cloze tests (cf. Table 3.23).  
 
 
Table 3.23: Summary of the Cloze tests results of the Swedish participants. The means 
represent the mean percentage of correctly filled gaps. 
 

Test language 
Cloze test 

Written Spoken 

Danish 
m 
sd 

88.89 
24.73 

62.50 
26.30 

Dutch 
m 
sd 

27.22 
28.08 

12.96 
11.15 

English 
m 
sd 

98.89 
04.30 

89.58 
13.78 

German 
m 
sd 

37.22 
34.34 

36.98 
34.29 

 

A two-way ANOVA shows that the effect of test language is significant, 
F(3,116) = 62.45 (p < .0001). According to a Bonferroni post-hoc test the 
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differences between the test scores of the Swedish participants are significant 
for all test languages (p < .05 for Danish-English and Dutch-German, p < 
.0001 for Danish-Dutch, Danish-German, Dutch-English and German-Eng-
lish). So as expected the Swedish participants perform best on English, the 
language they have learnt in school. They perform better on the Danish than 
on the German tests, eventhough German is also taught as a foreign language 
in Swedish schools. However, Danish and Swedish are so closely related that 
the Swedish participants have more advantage of the close relationship to 
Danish than having learnt German in school. The low scores on the Dutch 
tests are in line with our expectations, since Dutch is part of the West and 
Swedish is part of the North Germanic language branch.  

We also find that the effect of test mode is significant, F(1,116) = 8.29 (p 
< .01). The interaction between test language and test mode is not significant, 
F(3,116) = 1.52 (p = .21). Therefore we can conclude that the Swedish parti-
cipants perform significantly beter on the written than on the spoken Cloze 
test in each of the test languages.  
 
Finding asymmetries 
We compared the results per language pair in a one-way ANOVA in order to 
investigate whether certain language pairs are asymmetric, i.e. whether one 
group of speakers understands the other one better. The results of the one-
way ANOVA for the written Cloze test show that the Danish, Dutch, Ger-
man and Swedish participants perform better on the English written Cloze 
test than vice versa. Furthermore, the Danish and Dutch participants score 
higher on the German written Cloze test than the German participants per-
form on the Danish and Dutch written Cloze test.  
 

 
 
Figure 3.7: Percentage of correctly placed words in the spoken Cloze test for 20 language 
pairs. Language pairs are specified as listeners language > stimulus language. Da = Danish, 
Du = Dutch, En = English, Ge = German and Sw = Swedish. Significance of asymmetry is 
indicated * p < .05, ** p < .01. 
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The Danish, Dutch, German and Swedish participants also score higher on 
the English spoken Cloze test than the other way around. Also, the Danish, 
Dutch and Swedish participants perform better on the German Cloze test 
than vice versa. The asymmetries are presented in Figure 3.7 and Figure 3.8. 

 
Figure 3.8: Percentage of correctly placed words in the written Cloze test for 20 language 
pairs. Language pairs are specified as listeners language > stimulus language. Da = Danish, 
Du = Dutch, En = English, Ge = German and Sw = Swedish. Significance of asymmetry is 
indicated * p < .05, ** p < .01. 

 
 
Summary Cloze test results 
Figure 3.9 shows how mutually intelligible the five Germanic languages in-
cluded in the project according to the results of the Cloze tests. The dendro-
grammes are based on the percentage of words the participants did not place 
correctly into the gaps in the Cloze test. So the smaller this percentage is, the 
better the participants are able to understand each other‟s language. Again, 
the degree of intelligibility among the languages is based on the mean of each 
language pair, so asymmetries are not reflected in the dendrogrammes. 
 
 

 
 
Figure 3.9: Dendrogrammes based on the testscores of the spoken (left) and written Cloze 
test (right). 
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Just as in the picture tasks, we also see a clear division between the North and 
West Germanic languages based on the results of the Cloze tests. In both 
Cloze tests, Danish and Swedish form a cluster and are best at understanding 
each other‟s languages, when we look at the means of each language pair. 
English and German form a cluster in the spoken Cloze test, and Dutch is 
grouped together with English and German. Dutch and German are clustered 
in the written Cloze test, with English in the same branch. The different 
clustering of Dutch, English and German could have several reasons, as 
already mentioned in § 3.4.1.2. We will investigate the variables which 
influence the mutual intelligibility among Danish, Dutch, English, German 
and Swedish in Chapter 4 and Chapter 5.  

3.4.3 Word translation task 

3.4.3.1 Scoring the data 
 
In the word translation task the participant had to translate written or spoken 
words. Words that are correctly translated got 1 point, words that are 
incorrectly translated got 0 points. While scoring the word translation task, 
synonyms and typos are counted as correct responses and get 1 point. 
Switching two letters or a maximum of one missing letter were considered 
acceptable typos, as long as the typo does not lead to another existing word. 
The Dutch translation of the English word eye, for example, should be oog. 
However, if a Dutch participants accidentally hit the r instead of the g, 
because r is close to g on the keyboard, this results in another existing word, 
namely oor „ear‟. Cases like this are counted as incorrect, while oof would be 
considered a correct response, since it is not an existing word in Dutch.  

We used a two-way ANOVA to analyse the results of the word translation 
task for each participant group. Test language and test mode (spoken or 
written) were the fixed variables and the Cloze test scores was the dependent 
variable. A Bonferroni post-hoc test was used to investigate each simple 
effect of test language, i.e. to see on which test languages the participants 
scored better. Finally, we ran a one-way ANOVA, in order to find possible 
asymmetries, i.e. to investigate whether participant group A scored better on 
the language of participant group B or vice versa.  

3.4.3.2 Results of the word translation task 
 
Danish participants 
The results of the Danish participants who were selected to do a written or 
spoken word translation task in one of the related language are summarised in 
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Table 3.24. In both the spoken and the written translation task the Danish 
participants have the highest scores on the English word translation task, 
followed by the Swedish, German and Dutch word translation task.  
 
 
Table 3.24: Summary of the word translation tasks results of the Danish participants. The 
means represent the mean percentage of correctly translated words. 
 

Test language 
Word translation task 

Written Spoken 

Dutch 
m 

sd 

58.40 

11.06 

37.30 

10.37 

English 
m 

sd 

96.45 

02.51 

83.27 

19.03 

German 
m 

sd 

69.85 

13.07 

60.87 

17.95 

Swedish 
m 

sd 

88.00 

07.45 

76.30 

11.14 

 
 
A two-way ANOVA shows that the effect of test language is significant, 
F(3,187) = 105.19 (p < .0001). A Bonferroni post-hoc test reveals that the 
Danish participants score significantly different on all tests (p < .0001 in all 
cases). So the Danish participants perform the best on English, a language 
they have learnt in school. Just as in the Cloze test, they perform better on 
Swedish than on German. This is due to the fact that Swedish and Danish are 
very closely related. As expected, the Danish participants score the lowest on 
the test in Dutch, a language from the West Germanic language branch.  
 We also find a significant effect of test mode (written or spoken), F(1,187) 
= 56.42 (p < .0001). The interaction between test language and test mode is 
not significant, F(3,187) = 2.00 (p = .12). This means that the Danish 
participants score significantly better on the written than on the spoken word 
translation task in each test language. 
 
Dutch participants 
The Dutch participants perform best at the English spoken and written word 
translation task, followed by the German, Swedish and Danish spoken and 
written word translation task (cf. Table 3.25).  
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Table 3.25: Summary of the word translation tasks results of the Dutch participants. The 
means represent the mean percentage of correctly translated words. 
 

Test language 
Word translation task Results t-test 

Written Spoken df t 

Danish 
m 

sd 

52.83 

10.07 

36.44 

10.90 
66 −6.45** 

English 
m 

sd 

96.16 

03.06 

89.17 

04.94 
67.51 −7.62** 

German 
m 

sd 

85.31 

05.54 

77.47 

09.16 
47.98 −4.00** 

Swedish 
m 

sd 

57.29 

11.78 

43.80 

12.16 
59 −4.40** 

** p < .01 

 
According to the results of a to-way ANOVA the effect of test language is 
significant, F(3,259) = 485.26 (p < .0001). A Bonferroni post-hoc test shows 
that the Dutch participants score significantly different on all word translation 
tasks (p < .01 for Danish-Swedisch and p < .0001 in all other cases). So the 
Dutch participants perform best on English, the primary foreign language 
taught in Dutch schools. Thereafter they perform best on German. This is to 
be expected, since Dutch and German are very closely related and German is 
also part of the Dutch school curriculum. The low scores on the Danish and 
Swedish tests reflect our assumptions, since these languages are part of the 
North Germanic language branch and Dutch belongs to the West Germanic 
language branch.  

Furthermore, the effect of test mode is significant, F(1,259) = 104.93 (p < 
.0001). The interaction between test language and test mode is also 
significant, F(3,259) = 4.47 (p < .01).  

To investigate whether the Dutch participants scored better on the 
spoken or written version of the test in each separate related language, we 
perform a t-test on the relevant 2X2 sub-table in Table 3.25 (the two columns 
in the middle). The results of this t-test are shown in the last two columns of 
Table 3.25. We see that the Dutch participants score significantly better on 
the written than on the spoken word translation task in each of the test 
languages.  
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English participants 
Table 3.26 presents the scores of the English participants who took one of 
the word translation tasks. They perform best on the Dutch written word 
translation task, followed by the German, Swedish and Danish written word 
translation task. In the spoken word translation task, the English participants 
score the highest on the German word translation task, followed by the 
Swedish, Dutch and Danish word translation task. 
 A two-way ANOVA reveals that the effect of testlanguage is significant, 
F(3,190) = 7.27 (p < .0001). According to the results of a Bonferroni post-
hoc test the English participants only score significantly worse on the Danish 
tests than on the tests in the other test languages (p < .01 for Danish-Swedish 
and p < .0001 for Danish-Dutch and Danish-German). This is in 
contradiction with what we would have expected. We assumed that the 
English participants would perform better on the German test, since German 
is the only Germanic language that Englishmen have learnt at school. The 
fact that English is the least closely related to the other Germanic languages 
might explain why the English participants only translate 50 percent or less of 
the words correctly in the word translation tasks in each of the related 
languages.  
 
 
Table 3.26: Summary of the word translation tasks results of the English participants. The 
means represent the mean percentage of correctly translated words. 
 

Test language 
Word translation task Results t-test 

Written Spoken df t 

Danish 
m 

sd 

39.38 

09.65 

22.67 

08.91 
47 −6.99** 

Dutch 
m 

sd 

50.15 

13.80 

29.62 

11.19 
51 −5.94** 

German 
m 

sd 

46.64 

18.88 

42.53 

23.26 
38 0−.61 

Swedish 
m 

sd 

43.47 

09.50 

31.23 

11.87 
54 −4.28** 

** p < .01 

 
Moreover, the effect of test mode is significant, F(1,190) = 45.89 (p < .0001). 
The interaction between test language and test mode is also significant, 
F(3,190) = 2.97 (p < .05). We performed a t-test to investigate for which test 
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language the difference in scores between the spoken and written word 
translation task is significant (see the above section on the results of the 
Dutch participants for details on analysis). The results are shown in the final 
column of Table 3.26. As we can see the English participants perform 
significantly better on the written than on the spoken word translation task in 
each test language, except for German.  
 
German participants 
The German participants perform best on the English spoken and written 
word translation task, followed by the Dutch, Swedish and Danish spoken 
and written word translation tasks (cf. Table 3.27).  

The results of a two-way ANOVA show that the effect of test language is 
significant, F(3,215) = 177.22 (p < .0001). A Bonferroni post-hoc test reveals 
that the German participants perform significantly different on all tests (p < 
.01 for Swedish-Danish and Swedish-Dutch, p < .0001 in all other cases). 
These results are in line with what we would have expected. The German 
participants perform best on the English tests, since English is part of the 
German school curriculum. Thereafter they perform best on the tests in 
Dutch, the language that is most closely related to German. The German 
participants perform worst on the Danish and Swedish tests, because these 
languages are furthest away from German.  

 
Table 3.27: Summary of the word translation tasks results of the German participants. The 
means represent the mean percentage of correctly translated words. 
 

Test language 
Word translation task 

Written Spoken 

Danish 
m 
sd 

52.76 
12.17 

35.13 
08.38 

Dutch 
m 
sd 

62.42 
08.88 

53.08 
14.51 

English 
m 
sd 

95.43 
05.05 

80.62 
18.22 

Swedish 
m 
sd 

57.20 
11.22 

43.35 
07.93 

The effect of test mode is also significant, F(1,215) = 83.09 (p < .0001). The 
interaction between test language and test mode is not significant, F(3,215) = 
1.11 (p = .34). This means that the German participants performed 
significantly better on the written than on the spoken word translation task in 
each test language.  
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Swedish participants 
The results of the Swedish participants are summarised in Table 3.28. They 
score best on the English spoken and written word translation task, followed 
by the Danish, German and Dutch spoken and written word translation tasks.  
  
According to the results of a two-way ANOVA, the effect of test language is 
significant, F(3,113) = 63.82 (p < .0001). A Bonferroni post-hoc test reveals 
that the Swedish participants perform significantly different on the word 
translation tasks in all languages (p < .05 for Danish-German, p < .0001 in all 
other cases). These results reflect our assumptions. The Swedish participants 
perform best on the English tests, since that is the language they have learnt 
as primary foreign language in school. Thereafter they perform best on 
Danish, something we also found in the picture tasks and Cloze tests. Danish 
is so closely related to Swedish that the Swedish participants benefit more 
from this linguistic relationship than from having learnt German in school. 
Finally, the low scores on the Dutch test are also to be expected, since Dutch 
is the least closest related to Swedish and is not taught in Swedish schools (in 
contrast to German).  
 
 
Table 3.28: Summary of the word translation tasks results of the Swedish participants. The 
means represent the mean percentage of correctly translated words 
 

Test language 
Word translation task Results t-test 

Written Spoken df t 

Danish 
m 

sd 

85.47 

07.91 

64.27 

10.14 
28 −6.39** 

Dutch 
m 

sd 

58.93 

08.97 

38.40 

06.10 
28 −7.33** 

English 
m 

sd 

95.20 

03.84 

84.93 

15.42 
28 −7.50* 

German 
m 

sd 

65.75 

19.13 

66.13 

14.45 
29 00.06 

** p < .01, * p < .05 

 
Furthermore, we find that the effect of test mode is significant, F(1,113) = 
35.77 (p < .0001). The interaction between test language and test mode is also 
significant, F(3,113) = 5.62 (p < .01). Therefore, we ran a t-test to investigate 
for which related languages the difference in scores on the written and spoken 
word translation task is significant (see the above section on the results of the 
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Dutch participants for details on analysis). The results are presented in the 
final column of Table 3.28. As we can see the Swedish participants perform 
significantly better on the written than on the spoken word translation task in 
each language except German.  
 
Finding asymmetries 
For the word translation task we also compared the results per language 
combination in order to see whether any asymmetries could be observed. For 
the spoken word translation task we find that the Danish, Dutch, German 
and Swedish participants are better at the English variant of the test than vice 
versa.  
 
Furthermore, the Danish, Dutch and Swedish participants translate more 
spoken German words correctly than the other way around. Finally, the 
Danish participants score better at the Swedish spoken word translation task 
than the Swedish participants on the Danish spoken word translation task (cf. 
Figure 3.10). 
 

 
Figure 3.10: Percentage of correctly translated words in the spoken word translation task for 
20 language pairs. Language pairs are specified as listeners language > stimulus language. Da 
= Danish, Du = Dutch, En = English, Ge = German and Sw = Swedish. Significance of 
asymmetry is indicated * p < .05, ** p < .01. 

 
 
For the written word translation task (cf. Figure 3.11) an ANOVA reveals 
that the Danish, Dutch, German and Swedish participants perform better on 
the English written word translation task than vice versa. Furthermore, the 
Danish and Dutch participants have a higher score on the German written 
word translation task than the other way around.  
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Figure 3.11: Percentage of correctly translated words in the written word translation task for 
20 language pairs. Language pairs are specified as listeners language > stimulus language. Da 
= Danish, Du = Dutch, En = English, Ge = German and Sw = Swedish. Significance of 
asymmetry is indicated * p < .05, ** p < .01. 
 
 

Summary word translation task results 
Figure 3.12 shows the degree to which Danish, Dutch, English, German and 
Swedish are mutually intelligible as measured by the word translation tasks. 
The clusters are based on the percentage of words the participants translated 
incorrectly in the word translation tasks. So the smaller this percentage is, the 
better the participants are able to understand each other‟s languages. 
Furthermore, the clusters are based on the mean score of each language pair. 
 Again, we see a clear division between the North and West Germanic 
languages. Danish and Swedish form a cluster in both word translation tasks. 
Dutch and German also form a cluster in both word translation tasks and are 
in the same branch as English. We think the clustering of Dutch and German 
as opposed to English is probably due to the fact that Dutch and German are 
lexically more closely related to each other than to English. Smaller lexical 
distances of course help participants to correctly translate words in a word 
translation task. Chapter 4 and Chapter 5 report further on the variables 
which influence the intelligibility results.  
 
 

 
 
Figure 3.12: Dendrogrammes based on the testscores of the spoken (left) and written word 
translation task (right). 
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3.5 Comparing the results of the different intelligibility tests 
 
We correlated the scores of each intelligibility test with each other, in order to 
see whether each of the in total six tests we use lead to the same results. For 
this we took the mean of each participant group. The results are shown in 
Table 3.29. As we can see all test scores correlate strongly with each other. 
The correlation between the spoken and written picture task is the lowest (r = 
.79). The scores of the spoken and written Cloze test correlate highly with 
each other (r = .97), just as the scores of the spoken and written word 
translation tasks (r = .96). Furthermore we see that the scores of the three 
different tests correlate highly with each other.  
 
 
Table 3.29: Pearson r correlations between test scores for the 20 participant groups.  
 

 Picture task Cloze test Word 
translation  

Spoken Written Spoken Written Spoken 

Picture task Written .79     

Cloze test Spoken .85 .81    

Written .87 .85 .97   

Word 
translation 

Spoken .92 .82 .96 .94  

Written .88 .81 .95 .97 .96 
All correlations are significant at the .0001 level (two-tailed). 

 
3.6 Discussion 
 
How mutually intelligible are the Germanic languages? 
We assessed intelligibility of spoken and written language in three tests: a 
picture task to measure the intelligibility on a global text level, a Cloze test to 
measure intelligibility on a more detailed text level and a word translation task 
to test intelligibility on the word level. If we take the scores of all tests 
together and present them in a dendrogramme for spoken and a dendro-
gramme for written language (cf. Figure 3.13), we see that the test scores 
clearly represent the division between North and West Germanic languages as 
described in comparative studies on the genealogic relationships of the 
Germanic languages (cf. Harbert 2006: 8). Danish and Swedish, the two 
North Germanic languages included in the project, form a cluster. German 
and Dutch also form a cluster and are in the same branch as English. So our 
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first hypothesis can be confirmed; we find the highest degrees of mutual 
intelligibility within languages branches.  

The Germans and Dutchmen perform better on the test in each others‟ 
languages than on those in Danish and Swedish. The German participants 
perform almost at ceiling level in the Dutch picture tasks. In the written 
picture task, their scores do not even differ significantly from the scores of 
the Dutch participants on the German written picture tasks. So apparently, at 
the global text level, the German participants do not suffer from the fact that 
their Dutch neighbours are educated in German while the German parti-
cipants did not receive any education in Dutch. However, in the Cloze test 
and word translation task the differences become visible. There the Dutch 
participants perform significantly better than their German counterparts.  

In most of the cases, more than half of the Dutch and German 
participants chose the correct picture in the Danish and Swedish picture tasks. 
The results of the Dutch and German participants who took a written or 
spoken Cloze test in Danish or Swedish all are below 30 percent. In the word 
translation task, the Dutch and German participants correctly translated 
between 50 and 60 percent of the Danish and Swedish words in the written 
word translation task. For the spoken word translation tasks the scores are 
slightly lower. Here the Dutch and German participants translate between 35 
and 45 percent of the Danish and Swedish words correctly. 
 The Danish and Swedish participants perform similarly on the tests in 
Dutch. Around 60 percent of the Danish and Swedish participants chose the 
correct picture in a written or spoken Dutch picture task, except for the 
Swedish participants who took a written picture task in Dutch; here 80 
percent of the participants chose the correct picture. However, this difference 
is not significant. Both the Danish and the Swedish participants score below 
30 percent on the Dutch written and spoken Cloze tests. They translate 
between 50 percent and 60 percent of the written Dutch words correctly and 
between 35 and 40 percent of the spoken Dutch words correctly. In most 
cases, the Danish and Swedish participants perform better on the German 
than on the Dutch tests, but this can be explained by the fact that they 
learned German in school.  

In the dendrogrammes we take the mean scores of both sides of the 
language pairs together. So, for example, we take the mean of Germans who 
took a test in Dutch and Dutchmen who took a test in German. If we look at 
both sides of each language pair separately, we see that all participants 
understand English the best and perform close to ceiling on English in every 
test. This is to be expected, since English is the primary (and often only) 
foreign language taught at European schools. The scores on the German tests 
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are also relatively high. This is probably due to the fact that German is also a 
foreign language taught at European schools. Our second hypothesis can also 
partly be confirmed; the degrees of acquired intelligibility are in most cases 
higher than the degrees of inherited intelligibility. The only exception can be 
seen in the case of Swedish and Danish. Danish and Swedish participants still 
perform best on the English tests, but not on the German tests, even though 
German is also taught as a foreign language in Danish and Swedish schools. 
However, Danish and Swedish are so closely related that the Danish and 
Swedish participants have more benefit of this linguistic relationship than 
from having learnt German as a foreign language.  

The English participants score the lowest on the tests in the other 
languages. In most spoken picture tasks less than 50 percent of the 
participants chose the correct picture. The English participants score slightly 
higher on the written picture tasks, but still the scores are not as high as the 
scores of the Danish, Dutch, German and Swedish participants. In all Cloze 
tests, the English participants place less than 30 percent of the words into the 
correct gap and in the word translation tasks they translate 50 percent (or less) 
of the words in the other languages correctly.  

The reason for the low scores of the English participants is presumably 
that because of historical developments and contact with French, English is 
not so closely related to the other Germanic languages as the other Germanic 
language are to each other (cf. Van Gelderen 2006, König 1994), so the 
English participants cannot make use of similarities to other languages as 
extensively as the Danish, Dutch, German and Swedish participants can. A 
study by Heeringa et al. (2013) confirms this. They established orthographic 
and lexical distances among Danish, Dutch, English, German and Swedish 
based on the same 100 nouns that we used in our word translation task. They 
found that English is farthest away from the other four Germanic languages 
both in terms of lexis and orthography.  

Compared with the other participant groups, the Dutch participants score 
best on the German tests. The reason for this is presumably that our Dutch 
participants had more years of education in German than most other 
participants and the fact that Dutch, as a West Germanic language, is more 
closely related to German than the North Germanic languages Danish and 
Swedish (Harbert 2006, Speyer 2007). The Dutch participants had on average 
3.86 years of education in German, the Danish participants 3.93 years, the 
English participants 1.92 years and the Swedish participants 1.88. An 
ANOVA with a Bonferroni post-hoc test shows that the Dutch and Danish 
participants had significantly more years of German education than the other 
participants (p < .0001 in all cases), but the difference between the Danish 
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and Dutch participants is not significant. The fact that the Dutch participants 
still perform higher than the Danish participants can probably be explained 
by the closer linguistic relatedness between Dutch and German.  
 
 

 
 
Figure 3.13: Dendrogrammes based on the test scores of all spoken (left) and written (right) 
tests. 

 
 
Finally, the Danish and Swedish participants also perform relatively well on 
the tests in each others‟ languages. This confirms findings of earlier 
investigations (cf. Maurud 1976b, Bø 1978, Börestam Uhlmann 1991, 
Jörgensen and Kärrlander 2001, Lundin and Zola Christensen 2001, Delsing 
and Lundin Åkesson 2005) and has been attributed to relatively small 
linguistic distances between Danish and Swedish as well as to language 
exposure before (cf. Bø 1978, Lundin and Zola Christensen 2001, Jörgensen 
and Kärrlander 2001, Delsing and Lundin Åkesson 2005, Gooskens 2006). 
The Danish and Swedish participants score at ceiling level at the picture tasks 
in each others‟ languages. They also score close to ceiling level at the written 
Cloze tests in each others‟ languages. The scores drop for the spoken Cloze 
tests; the Danish participants placed 57 percent of the words correctly in the 
gaps in the Swedish spoken Cloze test and the Swedish participants placed 63 
percent of the words correctly in the Danish spoken Cloze test. Note that this 
difference is not significant, so we cannot speak of an asymmetry here. As for 
the word translation task, the Danish and Swedish participants translate on 
average 87 percent of the written words in each others‟ languages correctly. 
The Danish participants translate significantly more Swedish spoken words 
(76 percent) correctly than the Swedish participants translate Danish spoken 
words (64 percent). So our third hypothesis, the one in which we expected to 
find an asymmetry between Danish and Swedish, can only be confirmed by 
the results of the spoken word translation task.  
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Comparing the results of the different intelligibility tests 
As we showed in § 3.5, the results of all intelligibility tests correlate strongly 
with each other. Wang (2007), who investigated the mutual intelligibility of 
English as a lingua franca amongst speakers of Chinese, Dutch and American 
speakers of English, found considerably lower correlations among the six 
intelligibility tests she used in her experiment. The correlation coefficients 
there ranged from r = .61 to .82. This might be due to the fact that Wang 
(2007) compared test results on more levels, such as the consonant-level, 
vowel-level, word-level and sentence-level. We only compare the results of 
the word-level to results of the text-level, which probably correlate more 
strongly than results on the consonant-and vowel-level. Wang also found the 
highest correlations among the scores of her (three) word recognition tests.  
 Since we find that most of the test scores correlate highly with each other, 
it might also be enough to only use one intelligibility test in future research. In 
our study, the highest correlations are found between the word translation 
tasks and the other tests. We think this is logical, because understanding a 
language starts with recognizing the words of that language. Of course, the 
choice of intelligibility test depends on the aim of the investigation. When 
linguistic variables are linked to intelligibility results it is probably not enough 
to only use a word translation task, since it makes no sense to for example 
compare syntactic distances with the scores of an isolated word translation 
task.  
 
Written versus spoken tests 
Table 3.30 shows an overview of the comparisons between the scores on the 
written and spoken variant of each test broken down by language combina-
tion (L1 first, test language second). An „x‟ indicates that there is no signific-

ant difference between the written and the spoken variant of the test, a „‟ 
indicates that the scores are higher on the written than on the spoken variant 
of the test. We did not once find that the scores were higher on a spoken than 
on a written variant of a test. This indicates that it is either easier to process 
written than spoken speech or that there is no difference, depending on type 
of test and language combination.  
 In the picture task we do not find any significant differences in the results 
of the written and spoken tests. Possibly, the task the participant has to 
complete in a picture task, namely reading or listening to a text and then 
choose a picture that best summarizes the text, is so easy that it does not 
make a difference whether this task has to be completed after having read or 
having listened to the fragment. 
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Table 3.30: Overview of the comparisons between the scores on the written and spoken 
variant of each test broken down by language combination.  
 

Language pair Picture 

task 

Cloze test Word 

translation L1 Test language 

Danish Dutch x x  

Dutch Danish x   

Danish English x x  

English Danish x x  

Danish German x x  

German Danish x   

Danish Swedish x   

Swedish  Danish x   

Dutch English x   

English Dutch x x  

Dutch German x   

German Dutch x   

Dutch Swedish x   

Swedish Dutch x   

English German x x x 

German English x   

English Swedish x x  

Swedish English x   

German Swedish x   

Swedish German x  x 

 
 
For the Cloze test, we find that the written version is easier than the spoken 
version in most of the language combinations. Only for Danes confronted 
with Dutch, English or German and for Englishmen confronted with Danish, 
Dutch, German or Swedish we do not find a significant difference between 
the spoken and the written version of the Cloze test.  
 For the word translation task we also see that that the written version is 
easier than the spoken version in most of the language combinations. Only in 
two cases we do not find a significant difference between the spoken and the 
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written word translation task: for Englishmen and for Swedes confronted 
with German. 

In sum, there is no clear answer to the question whether spoken or 
written language is easier to process for the participants. For some language 
combinations and test types we find a difference, for others we do not. 
However, it is important to note that whenever we find a difference, it is 
always the case that the scores are higher on the written than on the spoken 
variant of the test. This would indicate that it is easier to process written than 
spoken language. Furthermore, it seems to be the case that when participants 
have less information, it is easier for them to complete the task in written 
than in spoken language. We conclude this based on the fact that for the 
word translation task, where participants only get an isolated word they have 
to translate, we see that in all except for two of the language combinations it 
is easier to complete the written than the spoken version of the test.  
 
Asymmetries 
Table 3.31 shows an overview of the asymmetries found per test broken 
down by language combination. An „x‟ indicates there is no asymmetry. For 
language pairs where we did find an asymmetry, the best performing language 
group is written in the table. So, for example, in the language combination 
Danish-English, the Danes performed better on the English written picture 
task than the Englishmen performed on the Danish written picture task.  
 Firstly, we find asymmetries between English and the other four 
languages. Speakers of Danish, Dutch, German and Swedish perform better 
on the tests in English than the English participants do on the tests in 
Danish, Dutch, German and Swedish. This is to be expected, since English is 
the lingua franca used in Europe and is taught as primary foreign language in 
school in the countries included in our project.  
 Secondly, we find asymmetries between German and the other four 
languages. The Danish and English participants perform better on all German 
tests than the English participants do on the Danish and German tests. We 
also find asymmetries between Dutch and German, but not in the picture 
tasks. Since the picture task is so global, Germans can make enough use of 
the similarities between Dutch and German to solve the task as good as the 
Dutch participants do in German. So there, the German participants do not 
have a disadvantage of the fact that speakers of Dutch learn German in 
school, but they do have a disadvantage of that in the Cloze tests and word 
translation tasks. This asymmetry between Dutch and German has also been 
found in earlier studies (Ház 2005, Gooskens et al. 2015).  
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Table 3.31: Overview of the asymmetries per test broken down by language combination.  
 

Language pair 
Picture task Cloze test Word translation 

Written Spoken Written Spoken Written Spoken 

Danish Dutch x x x x Danish x 

Danish English Danish Danish Danish Danish Danish Danish 

Danish German Danish Danish Danish Danish Danish Danish 

Danish Swedish x x x x x Danish 

Dutch English Dutch Dutch Dutch Dutch Dutch Dutch 

Dutch German x x Dutch Dutch Dutch Dutch 

Dutch Swedish x x x x x x 

English German German German German German German German 

English Swedish Swedish Swedish Swedish Swedish Swedish Swedish 

German Swedish x Swedish x Swedish x Swedish 

 

The Swedish participants perform significantly better only on the three 
spoken tests in German than vice versa, but the asymmetry is not significant 
for the written tests. This cannot have to do with the number of years 
participants took German lessons. A t-test shows that the Swedish 
participants who took a German spoken Cloze test or a German spoken word 
translation task have not had significantly more years of German education 
than the Swedish participants who took a German written Cloze test or 
German written word translation task. We suggest that other variables, like 
linguistic distances, language exposure (outside the classroom) or language 
attitudes might explain this result. We will look deeper into the influence of 
these variables in Chapters 4, 5 and 6.   

Furthermore, we expected to find an asymmetry between spoken Danish 
and Swedish. Earlier research has shown that it is easier for speakers of 
Danish to understand spoken Swedish than it is for speakers of Swedish to 
understand spoken Danish (cf. Maurud 1976b, Bø 1978, Börestam Uhlmann 
1991, Jörgensen and Kärrlander 2001, Lundin and Zola Christensen 2001, 
Delsing and Lundin Åkesson 2005). This asymmetry has been variably 
attributed to language exposure (cf. Bø 1978, Jörgensen and Kärrlander 2001, 
Delsing and Lundin Åkesson 2005), phonetic differences between Danish and 
Swedish (Gooskens 2006) and to different correspondences between the 
orthographic and phonetic system (Kürschner et al. 2008, Doetjes and 
Gooskens 2009, Gooskens et al. 2010, Schüppert 2011, Gooskens and Van 
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Bezooijen 2013). In our experiment we only found an asymmetry on the word 
level. The results of the word translation task show that Danish participants 
translate significantly more Swedish spoken words correctly than Swedish 
participants translate Danish spoken words correctly (p < .05). We do not 
find an asymmetry on the text level, even though other researchers, like 
Jörgensen and Kärrlander (2001) and Delsing and Lundin Åkesson (2005), 
have found an asymmetry between Danish and Swedish while using a text 
comprehension test.  

The fact that we do not find an asymmetry on the text level might be due 
to differences in the tests we used. Jörgensen and Kärrlander (2001) and 
Delsing and Lundin Åkesson (2005) had their participants listen to a text to 
which they had to answer a number of open questions. In order to do this, 
the listener needs to really understand a large part of the text. In our 
investigation we used two text comprehension tests. The first one was a 
picture task in which participants had to listen to a text and then choose a 
picture that best represents the text. This test was meant to measure 
intelligibility at a global text level and turned out to be quite easy. The scores 
are all very high and therefore we are inclined to attribute the absence of the 
predicted asymmetry to ceiling effects. However, we did not find the 
asymmetry between Danish and Swedish in the more difficult Cloze test, 
where participants have to fill gaps in a text with words, either. Even though 
the Cloze test was meant to measure intelligibility on a more detailed text 
level, we still think this test might be less sensitive than answering open 
questions, like Jörgensen‟s and Kärrlander‟s (2001) and Delsing‟s and Lundin 
Åkesson‟s (2005) participants had to do. It could be the case that participants 
need less information to fill a gap in a text fragment than to answer an open 
question to a text fragment. This might have weakened the disadvantage the 
Swedish participants have concerning linguistic differences with Danish.  

Finally, a striking result is that the Danish participants are significantly 
better at translating written Dutch words than the Dutch participants are at 
translating written Danish words. We think this might be due to the fact that 
the Danish participants learned German at school. Of course, the Dutch 
participants also learned German at school, but we think that because 
German and Dutch are more closely related than German and Danish are, the 
Danish participants might have more use of German while translating Dutch 
words than the Dutch participants have while translating Danish words, 
because the Dutch stimulus words are probably more similar to German than 
the Danish stimulus words are. If we take a closer look at the stimulus list we 
used in the word translation task, we see that 86 out of the 100 Dutch 
stimulus words have cognates in German against 80 out of 100 Danish 
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stimulus words that have cognates in German. We also calculated 
orthographic distances between the cognate pairs in each language with the 
Levenshtein procedure (cf. § 5.2.2). Based on this, we found an orthographic 
distance of 29 percent between the Dutch and German words and an 
orthographic distance of 34 percent between the Danish and German words. 
So the Dutch stimulus words have more cognates in German and a smaller 
orthographic distance than the Danish words. It could be possible that the 
Danish participants with knowledge of German as a foreign language have 
more profit from this while translating the Dutch words than the Dutch 
participants with knowledge of German have while translating the Danish 
words.  

 
3.7 Conclusion  
 
In this chapter the intelligibility results of our research were presented. We 
conclude that speakers of Danish, Dutch, English, German and Swedish 
understand each others‟ languages at least roughly, as shown by the picture 
task. At a more detailed text level and at the word level, we see that the 
speakers of all languages understand English very well and that they score 
fairly well on German, due to the fact that these languages are taught at 
secondary school in the other countries. Furthermore, Danish and Swedish 
participants understand each others‟ languages relatively well, which confirms 
findings from earlier research. Speakers of English are in the toughest 
position and understand the least of the other Germanic languages.  
 Our first hypothesis, in which we expected to find higher degrees of 
mutual intelligibility within language branches than across language branches 
can be confirmed. Danish and Swedish form a cluster in our results, and 
Dutch, English and German do (cf. Figure 3.23).  
 Our second hypothesis where we expected to find a higher intelligibility of 
acquired languages than historically related languages can also partly be 
confirmed. We find that the participants score best on the tests in English 
and German, languages that are taught as foreing languages in European 
schools. This does not entirely hold for the Danish and Swedish participants. 
They perform best on English but better on each others‟ languages than on 
German.  
 Our third hypothesis, in which we expected to find an asymmetry 
between Danish and Swedish can partly be confirmed. We find that Danish 
participants only performed better at the Swedish spoken word translation 
task than the Swedish participants at the Danish spoken word translation task. 
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We do not find an asymmetry between Danish and Swedish in the picture 
tasks and Cloze tests.  
 Now that we have established to which degree the Germanic languages 
are mutually intelligible, we will investigate which variables influence mutual 
intelligibility. Chapter 4 will report on the role of extra-linguistic variables. 
Chapter 5 will discuss the influence of linguistic variables. In Chapter 6, the 
contribution of both groups of variables will be integrated into one model.  



 



 

Chapter 4. Language attitudes  
and language exposure 

 
 
The extra-linguistic variables that have mostly been related to intelligibility are 
language attitudes and language exposure. § 4.1 will describe how extra-
linguistic variables have been measured and linked to intelligibility results in 
previous research. § 4.2 will describe how we measured extra-linguistic vari-
ables in the present study. In § 4.3 the results of those measurements are pre-
sented and in § 4.4 we correlate the extra-linguistic variables with each other. 
In § 4.5, we formulate a conclusion.  

4.1 Previous research 

4.1.1 Language attitudes 
 
Measuring language attitudes is a complex process. The methods used are 
usually divided into two groups: (i) methods that quantify attitudes that are 
consciously held by the participants and (ii) methods that uncover those 
attitudes that are subconsciously held by the participants. In approaches that 
aim on measuring conscious attitudes, participants are usually directly asked 
what they think about a certain language and/or people who speak this 
language. A frequent criticism towards this approach is that participants may 
give socially desired answers. Since attitudes to languages are largely built on 
stereotypes and social connotations, language attitudes can be a very delicate 
subject. Participants can therefore be reluctant to honestly report their 
opinions.  
 For this reason, researchers sometimes opt to measure attitudes that are 
subconsciously held by the participants. One of the most frequently used 
methods to do this is the Matched Guise Technique (MGT), which was 
developed by Lambert et al. (1960). In this procedure participants hear a text 
fragment recorded in different languages by a (perfectly) bilingual speaker 
without knowing that they hear the same speaker twice. Their task is to rate 
the speaker of each fragment on certain personality traits using semantic 
differential scales (e.g. Zahn and Hopper 1985). The idea is that, since the 
fragments are recorded by the same bilingual speaker and the only difference 
between the fragments is the language, differences found in the judgments of 
the participants represent a difference in the attitudes the participants hold 
towards the languages (rather than towards the speaker).  
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 A variant of the MGT is the Verbal Guise Technique (VGT). In this 
procedure the participants hear fragments in several languages produced by 
different speakers instead of a bi- or multilingual speaker (Garrett 2010). In 
ideal situations the MGT is preferred over the VGT, since the voice quality 
stays the same in each fragment in the MGT. In the VGT, different speakers 
are used, so there is a chance that participants not only base their judgements 
on different languages, but also on specific characteristics of the different 
speakers that are used in the experiment. Sometimes, however, it is 
impossible to find enough bi- or multilingual speakers needed for an MGT-
experiment. In that case researchers often opt for a VGT-experiment.  

The main approach in previous studies that have investigated the link 
between language attitudes and intelligibility has been the one aiming at 
measuring attitudes that are consciously held by the participants. Wolff (1959) 
was the first to investigate the relationship between language attitudes and 
intelligibility. He investigated two Nigerian languages and found that the 
speakers of the language with the lower status had fewer difficulties 
understanding the speakers of the language with the higher status than vice 
versa. However, he based his conclusions only on anecdotal evidence, not on 
empirical data. 
 Several decades later, a project about the mutual intelligibility of Danish 
and Swedish in the Öresunds region was carried out (Jörgensen and 
Kärrlander 2001, Lundin and Zola Christensen 2001). The results of this 
project showed that Danes were better at understanding Swedish than Swedes 
were at understanding Danish. Furthermore, the Danish participants held 
more positive attitudes towards Swedish than vice versa. The researchers 
therefore suggested that attitudes could be an explaining variable for the 
asymmetric Danish-Swedish intelligibility results. Unfortunately, they did not 
report numerical correlations between attitudes and intelligibility, so their 
suggestion cannot be statistically confirmed.  

In a later project, Delsing and Lundin Åkesson (2005) investigated the 
mutual intelligibility of Danish and Swedish and measured language attitudes 
of their participants to the other language in an experimental setting. They 
asked their participants two questions: i) Would you like to live in Denmark/ 
Sweden?, to which the participants could choose between the answers „yes, 
„perhaps‟ and „no‟, and ii) Do you think Danish/Swedish sounds nice or ugly?, to 
which the participants had to give their answer on a five-point-scale with 
„nice‟ and „ugly‟ as the two poles. Delsing and Lundin Åkesson (2005) found 
that the intelligibility scores of the Swedish participants correlated significant-
ly with the attitudes towards the country as obtained by the first question and 
the intelligibility scores of the Danish participants correlated significantly with 
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the attitudes towards the language as obtained by the second question. 
Delsing and Lundin Åkesson (2005) do not report any correlation coeffici-
ents, so it is not possible to say how strong the correlations they found were.  
 In 2006, Gooskens reanalysed Delsing‟s and Lundin Åkesson‟s (2005) 
data and correlated on the level of language combination and not on the 
participant level, like Delsing and Lundin Åkesson (2005) did. So instead of 
correlating the scores of each participant, Gooskens (2006) correlated the 
mean intelligibility scores of the participants of each of the six language pairs 
divided over two cities per country (Danish-Norwegian, Norwegian-Danish, 
Danish-Swedish, Swedish-Danish, Norwegian-Swedish, Swedish-Norwegian) 
with the average language attitude scores per language combination. She only 
found a significant correlation (r = .56, p = .02) between the intelligibility 
scores and the attitudes towards the language (question b) and not (r = .20, p 
= .45) between the intelligibility scores and the attitudes towards the country 
(question a). An explanation for the difference in the results by Delsing and 
Lundin Åkesson‟s (2005) and Gooskens‟ (2006) could be that the variation in 
the attitude data got reduced in Gooskens analysis, because she correlated the 
mean attitude with the mean intelligibility score, averaged over all participants 
per language combination. Delsing and Lundin Åkesson correlated the 
individual attitude and intelligibility for each separate participant, leaving 
more of the variation.  
 Schüppert (2011) investigated the mutual intelligibility of Danish and 
Swedish with a group of pre-schoolers, who had not had any exposure to the 
other language and who were (presumably) too young to have developed 
negative or positive attitudes towards the other language. Interestingly, she 
did not find an asymmetry between the Danish and Swedish intelligibility 
results, in contrast to findings of previous investigations (cf. Maurud 1976b, 
Bø 1978, Lundin and Zola Christensen 2001, Delsing and Lundin Åkesson 
2005, Gooskens and Kürschner 2010). Schüppert therefore suggests that the 
asymmetry between Danish and Swedish develops at a later age, when Danes 
and Swedes have had more exposure to the other language and have formed a 
clearer attitude towards the other language or country. 

Schüppert (2011) investigated this topic in a further study, where she 
compared the intelligibility scores and language attitudes of Danish and 
Swedish pre-schoolers with the intelligibility scores and language attitudes of 
Danish and Swedish adolescents. The language attitudes of the participants 
were assessed after the experiment. At this point, the participants had to say 
whether the language they were confronted with in the experiment sounded 
“less nice than their own language”, “as nice as their own language” or “nicer 
than their own language”. The results showed that about 90 percent of the 
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Danish and 60 percent of the Swedish children did either not have an opinion 
about the neighbouring language our found that the neighbouring language 
sounded as nice as their own language. About 80 percent of the Swedish 
adults, however, found that the neighbouring language sounded less nice than 
their own language. As for the Danes, this was only the case for 40 percent of 
the participants (cf. Schüppert and Gooskens 2011: 132). Since the attitudes 
of the Swedish participants towards Danish get more negative when they 
change as the participants get older, this might be an explanation for the 
asymmetry between Danish and Swedish. However, Schüppert did not find a 
significant correlation between the attitudes and the intelligibility scores.  
 Furthermore, Schüppert et al. (2015) investigated the relationship between 
language attitudes and intelligibility. They used the Matched Guise technique 
testing a group of Danish and Swedish school children and adolescents. They 
found a low, but significant positive relationship between attitudes and in-
telligibility. Schüppert et al. (2015) note that they cannot say anything about 
the causal relationship between intelligibility and attitudes. In other words: it 
remains undecided whether positive attitude enhances intelligibility or 
whether a better intelligibility (as experienced in the test) leads to a more 
positive attitude. 
 As for the research on the mutual intelligibility of West Germanic 
languages, Gooskens and Van Bezooijen (2006, 2007) investigated the 
relationship between language attitudes and the mutual intelligibility between 
Afrikaans, Dutch and Frisian. They measured language attitudes through four 
questions before the participants took part in the intelligibility experiment. In 
the first two questions the participants had to indicate on a five-point-scale, 
ranging from very much to not at all, whether they would like to live in the 
other country and whether they would like to learn the other language. In the 
third question, the participants had to indicate how beautiful they found the 
other language on a five-point-scale. In the final question the participants had 
to indicate what they thought of the speakers of the other language on three 
five-point-scales: “likeable-not likeable”, “intelligent-not intelligent” and 
“reliable-not reliable”. Gooskens and Van Bezooijen (2006, 2007) found that 
none of the attitudes of their participants correlated with their intelligibility 
scores.   

4.1.2 Language exposure 
 
When two languages are very similar, the mutual intelligibility between these 
languages will automatically be high. When two languages are less similar, 
other variables come into play. Language exposure will then be one of the 
most important variable influencing mutual intelligibility. The more exposed 
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we are to a (related) language, the more likely we will be to understand the 
language. In a way, getting exposed to a related language is after all a form of 
language learning. This does not count for languages that are very far from 
one‟s native language (like for example Chinese or Japanese for native 
speakers of English), but the languages we included are related to each other 
since they are all part of the Germanic language family. Therefore we assume 
that when our participants have had a high amount of exposure to a related 
language, this will have effects comparable to language learning.  

Bø (1978) was the first researcher to investigate the relationship between 
language exposure and intelligibility. While studying the mutual intelligibility 
of Danish, Norwegian and Swedish, he found that subjects who lived in a 
border area were better at understanding the neighbouring languages than 
participants who did not live in a border area. In the next few decades, a 
relationship between language exposure and intelligibility was found in several 
studies on the mutual intelligibility of the three mainland Scandinavian 
languages (cf. Jörgensen and Kärrlander 2001, Lundin and Zola Christensen 
2001, Delsing and Lundin Åkesson 2005). Gooskens (2006), however, 
reanalysed data from an earlier study by Delsing and Lundin Åkesson (2005) 
and correlated at the language level instead of on the participant level. She did 
not find a significant correlation between language exposure and intelligibility 
(watching TV: r = .18, p = .49, reading newspapers: r = .30, p = .24, personal 
contact: r = .27, p = .30, visit, r = .02, p = .94), in contrast to Delsing and 
Lundin Åkesson (2005) (no coefficients available).  
 Ház (2005) investigated the mutual intelligibility of Dutch and German. 
She found an asymmetry in favour of the Dutchmen, which she attributed to 
the fact that speakers of Dutch learn German at school (Ház 2005). Having 
learned German at school is, of course, also a form of exposure to the 
language. Interestingly, Gooskens et al. (2015) find that this asymmetry also 
exists among young children, who have not learned any German at school 
yet. So apart from having learned the language, there also seem to be certain 
linguistic variables that make it easier for speakers of Dutch to understand 
German than vice versa.  
 There are several ways to measure how much language exposure 
participants have had to a language. One can make a distinction between 
participants who live close to a border and participants who do not live close 
to a border, just like Bø (1978) and Gooskens et al. (2011) did in their studies. 
This distinction may be of limited value, however, since living close to a 
border to a country where another language is spoken does not necessarily 
mean that someone gets more exposure to that language.  
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 A better option is to ask the participants how often they have had 
exposure to the other languages and define “exposure to” by breaking it 
down into certain activities where one can get confronted with a language. 
Lundin and Zola Christensen (2001) and Jörgensen and Kärrlander (2001), 
for example, asked participants how often they i) watched television in the 
other language, ii) read newspapers in the other language, iii) read books in 
the other language, iv) met people who spoke the other language and v) 
visited the country where the other language was spoken. The participants 
could answer these questions with “once every week”, “once every month”, 
“once every year” and “very rarely”.  

4.2 Attitude and exposure measurements used in the present study 

4.2.1 Language attitudes 
 
In the present study, two attitude tests were included. In the first attitude test 
the participants got a list with the five Germanic languages included in the 
project (Danish, Dutch, English, German and Swedish) and had to indicate 
how beautiful they found these languages on a scale from 1 (ugly) to 5 
(beautiful). The purpose of this question was to measure language attitudes of 
the participants based on their own prejudices towards the languages, so no 
language samples were presented to the participants. Since it was possible that 
the participants had never heard one of the languages included in the list and 
did not have an attitude towards that language, the participants also had the 
possibility to select the option “I have no opinion”. 

The second attitude test aimed to measure the attitudes the participants 
held based on actual experience with the language. In this test, the particip-
ants got to hear a sound fragment in each of the languages. This was the first 
article of the Declaration of Human Rights (http://www.ohchr.org/EN/ 
UDHR/Pages/SearchByLang.aspx) translated into each of the five languages. 
We opted for a Verbal Guise test, since it was impossible to find speakers 
who speak all five languages included in the project as native languages. The 
fragments were recorded by the same four native speakers who also recorded 
the materials for the intelligibility tests in each language (cf. § 3.3.1). Each 
participant only heard one of the four voices in each language. This voice was 
randomly selected by the online application which was used in the investiga-
tion (cf. § 3.3.4).  

It was not indicated in the instructions which language the participants 
were listening to. They could hear each fragment in the second attitude test as 
many times as they wanted. After listening to the fragment they had to 
indicate how beautiful they found the language sounded on a scale from 1 
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(ugly) to 5 (beautiful). This time, there was no option “I have no opinion”, 
because the participants could base their opinion on an actual sound fragment 
of the language.  

4.2.2 Language exposure 
 
The exposure questions included in the present study contained six five-
point-scales, ranging from 1 (never) to 5 (every day), about how much 
exposure the participants had had during the last five years to the related 
language they were selected to do the intelligibility experiment in. The 
participants had to indicate how often they, i) listened to people speaking the 
related language in their presence (e.g. on vacation, at work, doing shopping 
etc.), ii) watched television, DVDs or movies in the related language, iii) 
played computer games in the related language, iv) chatted or surfed on the 
internet in the related language v) talked to people in person, on the 
telephone or via Skype and vi) read books, newspapers, magazines and/or 
text on a computer screen in the other language.  

4.3 Results 

4.3.1 Attitude scores 
 
Scores 
The language attitudes the participants hold towards their own and the other 
Germanic languages are summarised in Table 4.1. In the online application, 
we measured the attitudes of the participants toward all five Germanic 
languages included in the project. In this analysis, only the attitude scores of 
the participants who got confronted with the related language in the 
intelligibility test are included. For example, only the attitude scores towards 
Danish of the Dutch participants who took the intelligibility test in Danish 
were analysed. We did this because we wanted to compare the attitudes 
towards the intelligibility scores and we figured it does not make sense to 
compare the intelligibility scores to the attitudes of participants who did not 
take the intelligibility test in that language.  

The participants got two attitude questions before taking the intelligibility 
test where they had to rate the test languages on a scale from 1 (ugly) to 5 
(beautiful); one without, henceforth referred to as test without fragment, and 
one with a speech fragment, henceforth referred to as test with fragment. We 
included a test with and a test without a fragment because it has been shown 
in the literature that different measures can uncover different attitudes (cf. § 
4.1.1).  
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Table 4.1: Judged beauty of stimulus language on a scale of 1 (ugly) to 5 (beautiful) for five 
stimulus languages in three conditions each as judged by native listeners of each of these five 
languages. Listeners did not listen to their native language. Stimulus languages were offered 
without or with an audible fragment before a formal intelligibility test. Mean (m), standard 
deviation (sd) and number of valid judgments (n) are specified in each cell. Participants who 
chose the option “I don‟t have an opinion” were left out of the analysis (yielding a lower 
number of judgments). 
  

Test 
language  

With 
Audio? 

 Language of listener (across) 

Danish Dutch English German Swedish 

Danish No m  3.01  1.97  2.65  2.25  
  sd  1.37  1.66  1.51 1.33  
  n  134.0 30 93.0 3 104. 30 59.0 0 

 Yes m  3.13 2.46 2.73 2.51 
  sd  1.04 1.15 .97 1.21 
  n   134.00 93.00 104.00 59.00 

Dutch No m 1.84  2.40 2.77 2.22 
  sd .97  1.39 1.41 1.26 
  n 82.00  101.00 93.00 63.00 

 Yes m 1.91  2.74 3.15 2.30 
  sd .92  .99 1.05 1.06 
  n 82.00  101.00 93.00 63.00 

English No m 3.71 3.79  3.92 3.49 
  sd 1.06 1.07  1.11 .89 
  n 101.00 150.00  130.00 61.00 

 Yes m 3.76 3.99  4.08 3.75 
  sd .88 .82  .79 .77 
  n 101.00 150.00  130.00 61.00 

German No m 2.37 2.75 2.50  2.92 
  sd 1.18 1.29 1.48  1.18 
  n 98.00 120.00 80.00  62.00 

 Yes m 2.63 3.03 3.09  3.21 
  sd 1.05 1.11 1.18  1.19 
  n 98.00 120.00 80.00  62.00 

Swedish No m 3.70 3.25 2.56 2.99  
  sd 1.10 1.44 1.63 1.57  
  n 98.00 121.00 104.00 104.00  

 Yes m 3.79 3.60 3.24 3.37  
  sd .83 1.00 .99 1.03  
  n 98.00 121.00 104.00 104.00  
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In both attitude tests, the Danish participants judged English and Swedish 
most positively, followed by German and Dutch. An ANOVA with a 
Bonferroni post-hoc test shows that in both tests, the differences in attitude 
scores differ significantly between all languages, except between English and 
Swedish (without fragment: F(3, 375) = 70.47, p < .0001; with fragment: F(3, 
375) = 88.60, p < .0001).  

The Dutch participants judged English the most positively in both 
attitude tests, followed by Swedish, Danish and German. In the test without 
fragment, they only judge English significantly more positive than the other 
languages, F(3, 521) = 16.42, p < .0001. In the test with fragment the Dutch 
participants judge all languages significantly differently, except for Danish and 
German (test with fragment: F(3,521) = 27.58, p < .0001).  

Without hearing the language in the test without fragment, the English 
participants judge Swedish as the most beautiful language, followed by 
German, Dutch and Danish. An ANOVA shows that only the difference in 
scores between Swedish and Danish is significant, F(3, 374) = 2.79, p < .05. 
After having heard the language in the test with fragment, the English 
participants are still most positive about Swedish, followed by German, 
Dutch and Danish. This time, the differences between the attitudes towards 
Swedish and Danish and Swedish and Dutch are significant. Also, the English 
participants are significantly more positive towards German than towards 
Danish, F(3, 374) = 10.17, p < .0001).  

The German participants judged English most positively, followed by 
Swedish, Danish and Dutch in both tests. An ANOVA reveals that in the test 
without fragment, the German participants only judge English significantly 
more positively than the other three languages. The differences between the 
other languages are not significant, F(3, 427) = 43.72, p < .0001. In the test 
with fragment all scores differed significantly, except for Swedish and Dutch 
(test with fragment: F(3, 427) = 41.50, p < .0001)) 
 The Swedish participants judged English most positively, followed by 
German, Danish and Dutch in both attitude tests. An ANOVA shows that all 
scores differ significantly in both tests, except for the scores for Danish and 
Dutch (test without fragment: F(3, 241) = 16.17, p < .0001; test with 
fragment: F(3, 241) = 23.79, p < .0001).  
 
Asymmetries 
We also tested whether we could observe any asymmetries in the participants‟ 
language attitudes, i.e., whether it one participant group might be more 
positive or negative towards the language of another participant group than 
vice versa. In order to do this, we ran several t-tests. The results are summarised 
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in Table 4.2. Here, a negative t-value, as in the second data row of the table, 
indicates that Danes (i.e. speakers of the first language, subscripted Sx, in the 
combination), have a poorer opinion of English (the second language in the 
combination, with subscript Ly) than English listeners have of Danish. 
Positive t-values, as in the first data row, indicate the reverse: here the Dutch 
have higher opinion of Danish than Danish listeners have of Dutch.  
 
 
Table 4.2: Asymmetric language attitudes between language pairs. Participants who chose the 
option “I don‟t have an opinion” were discarded. t-values and degrees of freedom are 
specified. Smaller and non-integer t-values are used when the assumption of equal sample 
variance was violated. Shaded cells contain numbers that are significant at the .01 level. 
 
 

 
 

Language pair  without audio without audio 

Sx:Ly Sy:Lx XY YX df t 

Da:Du  Du:Da 3.01 1.84 214.00 6.74 

Da:En  En:Da 1.97 3.71 153.94 −8.62 

Da:Ge  Ge:Da 2.65 2.37 34.28  .25 

Da:Sw  Sw:Da 2.25 3.70 155.00 −7.39 

Du:En  En:Du 2.40 3.79 176.50 −8.53 

Du:Ge  Ge:Du 2.77 2.75 49.00  .57 

Du:Sw  Sw:Du 2.22 3.25 182.00 −4.78 

En:Ge  Ge:En 3.92 2.50 132.82 7.36 

En:Sw  Sw:En 3.49 2.56 162.27 4.76 

Ge:Sw  Sw:Ge 2.92 2.99 34.00 −.08 

Language pair  with audio with audio 

Sx:Ly Sy:Lx XY YX df t 

Da:Du  Du:Da 3.13 1.91 214.00 8.74 

Da:En  En:Da 2.46 3.76 172.70 −8.78 

Da:Ge  Ge:Da 2.73 2.63 37.00 *.61 

Da:Sw  Sw:Da 2.51 3.79 91.05 −7.17 

Du:En  En:Du 2.74 3.99 188.04  −10.51 

Du:Ge  Ge:Du 3.15 3.03 49.00 1.09 

Du:Sw  Sw:Du 2.30 3.60 182.00 −8.18 

En:Ge  Ge:En 4.08 3.09 122.49 6.69 

En:Sw  Sw:En 3.75 3.24 150.72 3.72 

Ge:Sw  Sw:Ge 3.21 3.37 34.00 *−.86 
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In both attitude tests we find that speakers of Danish, Dutch, German and 
Swedish are significantly more positive towards English than vice versa. This is 
not surprising, since English is the lingua franca in Europe and has a high 
status. Furthermore, the Dutch participants are significantly more positive 
towards the Scandinavian languages than the other way around. In both tests 
we find that speakers of Dutch judge Danish and Swedish more positively 
than speakers of Danish and Swedish judge Dutch. We think this might be 
due to the fact that a number of Scandinavian authors and television crime-
series were very popular in the Netherlands at the time the investigation took 
place. Also, Scandinavian children‟s books and furniture designs are very 
popular in the Netherlands. Furthermore, Scandinavia is a popular holiday 
destination for Dutch people and the Netherlands see the Scandinavian social 
system as an example for their own. All these things may well have positively 
influenced the image that the Dutch have of Scandinavia and the 
Scandinavian languages.  
 We also find an asymmetry between Danish and Swedish. In both attitude 
tests, the Danes are more positive towards Swedish than the other way 
around. This is fully in line with findings of earlier research (cf. Delsing and 
Lundin Åkesson 2005, Gooskens 2006, Schüppert and Gooskens 2011).  

Finally, we do not find any asymmetries between Danish, Dutch and 
Swedish on the one hand and German on the other hand. This is interesting, 
since in earlier research, for example, speakers of Dutch used to be more 
negative towards German than the other way around (cf. Renckstorf and 
Lange 1990, Jansen 1993, Dekker, Aspeslagh and Winkel 1997). However, a 
more recent study shows that Dutchmen have become more positive towards 
Germany and the German language (Duitslandinstituut 2010). In that sense, 
our results are not surprising.   

4.3.2 Language exposure 
 
Scores 
Table 4.3 shows how much experience the participants had with the related 
languages during the past five years on a 5-point-scale, ranging from 1 (never) 
to 5 (every day).  
 We analysed the six exposure scales we used in the investigation separate-
ly, but we also created a total exposure index by computing the (unweighted) 
mean of the six exposure questions. We correlated all exposure variables with 
each other. All correlations are significant and most of them have r-values of 
.64 or higher (cf. Table 4.4). Therefore, this variable will be used as only 
exposure variable in the regression analyses in Chapter 6, where we investig-
ate which linguistic and extra-linguistic variables can predict intelligibility.  
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Table 4.3: Exposure scores on each of six scales (1: „never‟ .. 5: „daily‟) and mean exposure for 
20 language combinations (native language first, test language second). Ftf = face-to-face.  
 

 
 
According to the results all participant groups claim to have had most 
exposure to English. This is to be expected, since English is used as a lingua 
franca in Europe and taught as a foreign language in all the countries included 

Language  
combination 

Listen- 
ing f2f 

Watching 
media 

PC games Chatting/ 
surfing 

Talking 
f2f 

Reading Mean 

Danish-Dutch 
n = 82 

m 
sd 

1.57 
    .69 

1.22 
 .47 

1.04 
 .19 

1.18 
 .42 

1.12 
 .40 

1.28 
 .48 

1.24 
 .28 

Danish-English 
n = 101 

m 
sd 

3.69 
 .90 

4.65 
 .61 

2.88 
1.40 

4.22 
1.18 

3.05 
1.18 

4.46 
 .86 

3.83 
 .69 

Danish-German 
n = 98 

m 
sd 

2.40 
 .77 

1.97 
 .83 

1.17 
 .50 

1.49 
 .66 

1.53 
 .78 

1.99 
 .90 

1.76 
 .47 

Danish-Swedish 
n = 98 

m 
sd 

2.76 
 .83 

2.20 
 .86 

1.08 
 .31 

1.73 
 .82 

1.86 
1.03 

2.21 
 .93 

1.97 
 .52 

Dutch-Danish 
n = 134 

m 
sd 

1.38 
 .59 

1.81 
 .94 

1.01 
 .12 

1.19 
 .50 

1.07 
 .29 

1.25 
 .53 

1.29 
 .33 

Dutch-English 
n = 150 

m 
sd 

3.55 
 .99 

4.51 
 .69 

2.97 
1.51 

4.38 
 .86 

3.13 
1.17 

4.37 
 .87 

3.82 
 .71 

Dutch-German 
n = 120 

m 
sd 

2.39 
 .77 

2.08 
 .72 

1.10 
 .33 

1.78 
 .83 

1.67 
 .78 

2.35 
 .90 

1.89 
 .50 

Dutch-Swedish 
n = 121 

m 
sd 

1.38 
 .66 

1.78 
 .71 

1.02 
 .16 

1.31 
 .58 

1.13 
 .43 

1.42 
 .64 

1.34 
 .37 

English-Danish 
n = 93 

m 
sd 

1.26 
 .59 

1.41 
 .68 

1.02 
1.15 

1.10 
 .47 

1.08 
 .45 

1.15 
 .51 

1.17 
 .39 

English-Dutch 
n = 101 

m 
sd 

1.91 
1.09 

1.44 
 .84 

1.05 
 .22 

1.29 
 .75 

1.34 
 .91 

1.50 
1.00 

1.42 
 .70 

English-German 
n = 80 

m 
sd 

2.00 
 .94 

1.88 
 .99 

1.20 
 .46 

1.50 
 .86 

1.59 
 .94 

1.84 
1.08 

1.67 
 .70 

English-Swedish 
n = 104 

m 
sd 

1.33 
 .68 

1.39 
 .69 

1.07 
 .42 

1.12 
 .49 

1.10 
 .47 

1.17 
 .55 

1.20 
 .45 

German-Danish 
n = 104 

m 
sd 

1.47 
 .74 

1.17 
 .43 

1.02 
 .14 

1.25 
 .67 

1.15 
 .50 

1.29 
 .65 

1.23 
 .37 

German-Dutch 
n = 93 

m 
sd 

2.19 
 .92 

1.40 
 .74 

1.03 
 .23 

1.37 
 .60 

1.40 
 .74 

1.74 
 .92 

1.52 
 .51 

German-English 
n = 130 

m 
sd 

3.38 
1.08 

3.78 
1.00 

2.04 
1.30 

3.73 
1.19 

3.02 
1.21 

4.08 
1.02 

3.34 
 .81 

German-Swedish 
n = 104 

m 
sd 

1.32 
 .58 

1.19 
 .46 

1.00 
 .00 

1.20 
 .53 

1.12 
 .40 

1.40 
 .77 

1.21 
 .34 

Swedish-Danish 
n = 59 

m 
sd 

2.37 
 .96 

2.44 
 .77 

1.10 
 .36 

1.76 
 .94 

1.97 
1.07 

1.88 
 .83 

1.92 
 .57 

Swedish-Dutch 
n = 63 

m 
sd 

1.48 
 .74 

1.17 
 .38 

1.02 
 .13 

1.11 
 .36 

1.22 
 .46 

1.32 
 .53 

1.22 
 .25 

Swedish-English 
n = 61 

m 
sd 

3.39 
 .90 

4.67 
 .63 

2.70 
1.40 

4.25 
 .89 

2.98 
1.09 

4.30 
 .88 

3.72 
 .59 

Swedish-German 
n = 62 

m 
sd 

2.11 
 .83 

1.92 
 .82 

1.15 
 .40 

1.58 
 .88 

1.61 
 .82 

1.97 
1.10 

1.72 
 .62 
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in the project. On average, the Danish participants indicated that they had 
learned English for 10.16 years, the Dutch participants that they learned 
English for 7.89 years, the German participants that they learned English for 
9.44 years and the Swedish participants that they learned English for 9.89 
years.  
 
 
Table 4.4: R-values of the Pearson orrelations between the exposure variables.  
 

 listening 

ftf 

watching 

media 

pc 

games 

Chatting/ 

surfing 

talking ftf 

watching media .69**     

pc games .49** .64**    

chatting/ surfing .69** .82** .69**   

talking ftf .74** .70** .53** .74**  

reading .74** .82** .63** .75** .75** 

** p < .0001 

 
 
We ran a oneway ANOVA for each native language group to investigate 
whether the differences in exposure to the related languages differ 
significantly. We did this only for the overall exposure index, defined as the 
mean of the six exposure scales we included in the experiment. The results of 
the oneway ANOVA with a Bonferroni post-hoc test reveal that the 
differences in exposure to the related languages are significant among all 
languages in the data of the Danish participants, F(3, 375) = 449.8 (p < 
.0001). The Danish participants have had the largest amount of exposure to 
English, followed by Swedish, German and Dutch. The fact that the Danes 
have had more exposure to Swedish than to German and Dutch is probably 
due to the fact that Sweden is one of Denmark‟s neighbouring countries and 
the fact that the Nordic governments encourage their citizens to use their 
own language while communicating with their fellow Scandinavians. Germany 
is also a neighbouring country of Denmark and German is taught as a foreign 
language in Danish schools. The Danish participants indicated that they had 
learned German for 4.12 years on average. This explains why the Danish 
participants had more exposure to German than to Dutch.  
 The Dutch participants have had the highest amount of exposure to 
English, followed by German, Swedish and Danish. The scores differ 
significantly for all languages, except for Danish and Swedish, F(3, 521) = 
777.0 (p < .0001). This is in line with the fact that German, but not Swedish 
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and Danish, is taught as a foreign language at Dutch secondary schools. The 
Dutch participants indicated that they had learned German for 3.93 years on 
average. Moreover, Germany is a neighbouring country of the Netherlands 
whereas Denmark and Sweden are not. 

The differences in exposure to the related language differs significantly for 
all languages in the data of the English participants, except for Danish and 
Swedish, F(3, 374) = 14.3 (p < .0001). They have had most exposure to 
German, followed by Dutch, Swedish and Danish.  

The English participants have presumably had more exposure to German 
because that is the only related language which is taught as a foreign language 
in English schools. The English participants indicated that they had learned 
German for 1.91 years on average. The higher amount of exposure to Dutch 
than to Danish and Swedish might be due to the fact that, even though there 
is a sea in between, the Netherlands are a neighbouring country of England. 
The seaports in the Dutch-speaking countries (Ijmuiden, Hook of Holland, 
Rotterdam, Flushing, Antwerp, Ostend, Zeebrugge) are closer to the UK than 
any of the German or Scandinavian ports. 

As for the German participants, the results show that the difference in 
exposure to the other languages differs significantly for all languages, except 
for Danish and Swedish, F(3,427) = 401.62 (p < .0001). They have had the 
highest amount of exposure to English, followed by Dutch, Swedish and 
Danish. The fact that the German participants have had more exposure to 
Dutch than to Danish and Swedish can most likely be attributed to the fact 
that the Netherlands are a neighbouring country of Germany. Denmark is 
also a neighbouring country of Germany, but the Dutch-German border is 
much larger than the Danish-German border. 

Finally, the language exposure scores of the Swedish participants differ 
significantly for all languages, except for Danish and German, F(3, 241) = 
261.40 (p < .0001). They have had most exposure to English, followed by 
Danish, German and Dutch. The amount of exposure to Danish can be 
explained by the same reasons as already mentioned for the high amount of 
exposure of the Danish participants to Swedish; Denmark and Sweden are 
neighbouring countries and the Scandinavian governments encourage their 
citizens to use receptive multilingualism while communicating with other 
Scandinavians. The Swedish participants have probably had an equal amount 
of exposure to Danish and German because German is taught as a foreign 
language in Swedish schools. The Swedish participants indicated that they 
learned German for 1.85 years on average.  
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Asymmetries 
It was also investigated whether there are certain language combinations 
where one group of speakers had had significantly more exposure to the other 
language than the other way around (cf. Table 4.5). We only did this for the 
overall exposure index.  
 
Table 4.5: Asymmetries in language exposure based on the mean exposure scale broken down 
by language combination. Grey cells indicate language combinations (native language first, 
test language second) for which no asymmetry was found.  
 

Language pair  Exposure score Asymmetry  

Sx:Ly Sy:Lx XY YX df t 

Da:Du − Du:Da 1.24 1.29 214 −1.21 

Da:En − En:Da 3.83 1.17 161.46 33.31 
Da:Ge − Ge:Da 1.76 1.23 184.90 8.88 
Da:Sw − Sw:Da 1.97 1.92 155 .60 
Du:En − En:Du 3.82 1.42 216.53 26.58 
Du:Ge − Ge:Du 1.89 1.52 211 5.33 
Du:Sw − Sw:Du 1.34 1.22 182 2.35 
En:Ge − Ge:En 1.67 3.34 208 −15.28 
En:Sw − Sw:En 1.20 3.72 101.24 −28.74 
Ge:Sw − Sw:Ge 1.21 1.72 83.66 −6.04 
Shaded cells: p < .01 (2-tailed). 

 
We find that speakers of Danish, Dutch, German and Swedish have had 
significantly more exposure to English than the other way around. This is not 
surprising, since English is the lingua franca of the world. Speakers in the 
largest part of the Germanic language area (except for Germany) get frequent-
ly confronted with English television programs. Moreover, English texts and 
other materials are easily accessible on the internet and are of course used in 
schools, where English is taught as the primary foreign language. 
 Furthermore, we find that speakers of Danish, Dutch and Swedish have 
had significantly more exposure to German than Germans with Danish, 
Dutch and Swedish. This is not surprising either, since German is also taught 
as a foreign language in schools in the Germanic language area. 
 Interestingly, we find an asymmetry in language exposure between Dutch 
and Swedish. Speakers of Dutch claim to have had more exposure to Swedish 
than vice versa. This could again be explained by the fact that Scandinavian 
crime series have become increasingly popular in the Netherlands over the 
past few years. The results of the watching tv, dvd etc.-scale confirm this. The 
Dutch participants indicate that they watch significantly more television and 
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movies in Swedish than Swedes do in Dutch (t(181.80) = 7.46, p < .0001). 
Even though Danish crime series are also watched in the Netherlands, we do 
not find the same asymmetries between Dutch and Danish.  
Finally, we do not find an asymmetry between Danish and Swedish. Even 
though a large part of our Danish participants came from Copenhagen and it 
is usually believed that Danes in Copenhagen are often confronted with 
Swedes because of the Öresund-bridge between Copenhagen and Malmö, our 
Danish participants do not indicate that they have been confronted with 
Swedish more than our Swedish participants have been with Danish, even 
though most of our Swedish participants came from outside the Swedish-
Danish border area (70 percent). 

4.4 Correlations among the extra-linguistic variables  
 
Table 4.6 shows the results of the correlations among the extra-linguistic 
variables. These correlations are run on the participant level, since attitudes 
and amount of language exposure were measured per individual participant.  
 
Table 4.6: Correlations among the extra-linguistic variables. All correlations are significant at 
the .0001 level (two-tailed). 
 

 exposure attitude without fragment 

attitude without fragment .35  

attitude with fragment .40 .76 

 

As we can see, both attitude tests (with and without a sound fragment), 
correlate substantially (r = .76). This means that the attitude participants have 
based on their prejudices towards the related languages is comparable to the 
attitudes they report after hearing a sound fragment of the languages. We 
therefore took the mean of both attitude questions in most of the cases when 
running the regression analysis in order to see which linguistic and extra-
linguistic variables can predict intelligibility (cf. Chapter 6), depending on how 
high the correlation was between the two attitude questions within a 
particular intelligibility test. Both attitude tests only correlate weakly with the 
total exposure-scale.  

4.5 Conclusion 
 
Firstly, summarizing the attitude outcomes, we can say that the participants 
hold the most positive attitudes towards English and the most negative 
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attitudes towards Danish and Dutch. The outcomes are roughly the same in 
both attitude tests covered by the questionnaire. Most asymmetries we find 
are in language pairs which include English. This is as expected, since English 
is the lingua franca in Europe and enjoys the highest prestige of the five non-
native languages included in the experiment. We think that the fact that 
Danish and Dutch are judged the least positively is related to the statuses of 
the countries where the languages are spoken. Economically speaking, 
Denmark and the Netherlands are always seen as inferior to their “big 
brothers” Germany and Sweden, respectively. Nevertheless, the cause of the 
negative attitudes towards Danish and Dutch might also be linguistic, as 
former research points out that it is possible that there are certain linguistic 
features that are perceived as “more ugly” than others (cf. Van Bezooijen 
1996). Gooskens, Hilton and Schüppert (to appear) found, for example, that 
speakers of Chinese, who have hardly been exposed to the Scandinavian 
languages and are therefore not aware of any differences in the prestige 
Danish and Swedish enjoy within Scandinavia, judge Danish less positively 
than Swedish. Gooskens et al. speculate that Danish is a more monotonous 
language, i.e. with lees variation in pitch patterns and a reduced pitch range, 
than Swedish as a linguistic variable that might cause this difference in 
attitudes.  

Furthermore, we find that speakers of Dutch are more positive towards 
the Scandinavian languages than the Scandinavians are towards Dutch. We 
think this is due to the popularity of Scandinavian (crime) series in the 
Netherlands and the fact that Scandinavia is a popular holiday destination in 
the Netherlands. We also find that Danish participants are more positive 
towards Swedish than vice versa. This is a finding that keeps returning in 
attitude research in Scandinavia (cf. Delsing and Lundin Åkesson 2005, 
Gooskens 2006, Schüppert and Gooskens 2011). Finally, a finding that is 
more surprising, was that we do not find any asymmetric attitudes between 
Danish, Dutch, English and Swedish on the one hand and German on the 
other hand. Inhabitants of the European Union used to have a negative 
attitude towards German (cf. Renckstorf and Lange 1990, Jansen 1993, 
Dekker et al. 1997), but these attitudes changed over the past decade 
(Duitslandinstituut 2010).  
 As for language exposure, we find that the participants have had most 
exposure to English and German, since those two languages are taught in 
European schools, and are major languages concerning the number of 
speakers and foreign language learners. Therefore, they are more influential 
than the other three languages. Also, the economic and political power of 
English- and German-speaking countries is relatively high. This is reflected in 
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the exposure to the specific languages. The German and Dutch participants 
have had a small amount of exposure to Danish and Swedish and the Danish 
and Swedish participants have hardly been exposed to Dutch. Surprisingly, we 
do not find the customary asymmetry between Danish and Swedish. Even 
though most of our Danish participants come from Copenhagen, which is 
close to the Swedish border, the Danish participants do not claim to have had 
more exposure to Swedish than the other way around, even though most of 
our Swedish participants came from outside the Swedish-Danish border area.  



 

Chapter 5. Linguistic distances 
 
 
This chapter revolves around the linguistic distances among Danish, Dutch, 
English, German and Swedish. In § 5.1 previous research on the relationship 
between linguistic distances and intelligibility is summarised and methods 
used in earlier studies to calculate linguistic distances are explained. § 5.2 
elaborates on the measurements used in order to compute linguistic distances 
in the present study. In § 5.3 the linguistic distances are correlated and in § 5.4 
the results are summarised.  

5.1 Previous research 

5.1.1 The relationship between linguistic distances and intelligibility  
 
It is known that, next to extra-linguistic variables such as language attitudes 
and exposure, linguistic variables also play an important role for mutual 
intelligibility. This seems uncontroversial; the more similar another language is 
to your own, the easier it will be to understand it.  
 Previous research has focussed primarily on the influence of lexis, 
orthography and phonology. Gooskens (2006) found that phonological 
distances influence the mutual intelligibility between Danish, Norwegian and 
Swedish to a large extent. The correlation she found between phonological 
distance and intelligibility (r = .83, p < .0001) was even higher than the 
correlation she found between attitudes, a variable that was deemed to be an 
important predictor of intelligibility in former studies (cf. Maurud 1976b, Bø 
1978), and intelligibility (r = .56, p = .02). Gooskens (2006) did not find a 
significant correlation between lexical distance and intelligibility in her data. 
This is probably due to the fact that the mainland Scandinavian languages are 
lexically very similar causing the variation in lexical distance to be very small 
to yield any correlation at all.  
 Gooskens and van Bezooijen (2006, 2007) and Van Bezooijen and 
Gooskens (2005) assessed the mutual intelligibility between Afrikaans, Dutch 
and Frisian. In contradistinction to Gooskens (2006), they did find a 
correlation between lexical distance and intelligibility, probably because the 
lexicons of these three languages vary more than those of the Scandinavian 
languages. Moreover, they found that orthographic distance was an important 
predictor for intelligibility.  
 Orthographic distances do not only influence the intelligibility of written 
language. It may even help decoding spoken language. Doetjes and Gooskens 
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(2009) calculated phonological distances taking into account to which extent 
the sounds can be related to the participants‟ orthographic knowledge. They 
investigated the extent to which Danish and Swedish listeners can use 
orthographic knowledge while listening to the other language. In Danish it is 
possible, for example, to pronounce an a as [a], but also as [æ]. In Swedish it 
is only possible to pronounce a short a as [a]. So for Danes it is easy to 
recognise a Swedish [a]-sound, because they know from their own 
orthographic system that it is one possibility to pronounce the letter a. When 
Swedes hear a Danish [æ]-sound, however, it is harder for them to map this 
sound onto the letter a. 
 Finally, Hilton et al. (2013) investigated the influence of morphological 
and syntactic distances on intelligibility in an experiment with Danish 
participants who had to judge Norwegian sentences with different morpho-
syntactic structures than in Danish as „plausible‟ or „implausible‟. Hilton et al. 
(2013) examined whether grammatical differences like these may cause com-
prehension problems. Their results showed that syntactic differences cause 
more problems than morphological differences – most likely because the 
syntactic discrepancies between the two languages were larger than the 
morphological differences.  
 So it has been shown in literature that several linguistic variables may 
influence (mutual) intelligibility. In order to establish linguistic distances 
between language pairs, the researcher has to choose a suitable method. 
Previous studies have used a plethora of methods to establish linguistic 
distances, not only among standard languages, but also among dialects and 
other language varieties. In §§ 5.1.2-5.1.4 we will provide an overview of the 
most prominent measures used in earlier research to establish linguistic 
distance.  

5.1.2 Measuring lexical distances 
 
Lexical distances are probably one of the most influencing variables for 
mutual intelligibility. Van Heuven (2008), among many others, sees the under-
standing of words as the “most important and central aspect of speech under-
standing” (Van Heuven 2008: 42 and references therein). Rather than sounds 
or syllables, words are meaningful speech units. The recognition of words and 
their meaning is the most important variable for the listener to decode the 
message of the speaker. As long as listeners recognise the words and extract 
meaning from them, they will be able to understand the meaning of a 
message.  

The most common way of calculating lexical distances is to count the 
number of non-cognates, i.e. words that do not share their etymology, 
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between two languages or varieties. This idea came first to life in the Swadesh 
lists, which were developed by Morris Swadesh with the original purpose to 
measure the genealogic relationships among the Salish languages (Swadesh 
1950).  

Later, a comparable method was used by Wang Futang and associates 
who created the Hanyu Fangyan Cihui lexicon in the early 1960s. This was a 
database that included 18 Chinese languages („dialects‟), which coded which 
lexical items exist in which dialect. The more lexical items two dialects have in 
common, the smaller the lexical distance between these two dialects is (Cheng 
1997).  

Séguy (1971, 1973) and Goebl (1982, 1984, 1993), who worked on a 
number of atlases of the Romance language varieties and looked for a way to 
organise their language maps, also counted the number of lexical items that 
were different between the investigated varieties (they counted differences in 
other features, too, but always categorically, i.e. as the same or different). In 
the next few decades this method was further used in dialectology research 
(cf. Heeringa and Nerbonne 2006, Giesbers 2008).  
 When Gooskens and associates started to investigate linguistic variables 
influencing the mutual intelligibility of languages, they also counted non-
cognates to establish lexical distances between language pairs (cf. Van 
Bezooijen and Gooskens 2005, Gooskens 2006, Gooskens and Van 
Bezooijen 2006, 2007).  

5.1.3 Measuring orthographic and phonological distances 
 
Usually, in intelligibility research, orthographic distances are calculated by 
means of the Levenshtein procedure (Levenshtein 1966). In this procedure, 
two orthographic forms are aligned. The orthographic distance is based on 
the number of simplex string operations that need to be carried out in order 
to convert one orthographic form to the other (or vice versa). These operations 
can be i) deletions, where a character is removed, ii) insertions, where a 
character is added or iii) substitutions, where one character replaces another. 
The Levenshtein algorithm finds the best alignment of the two strings and 
determines the minimum number of operations that need to be executed. In 
most studies the number of operations that needs to be performed is divided 
by the number of alignments, in order to normalize for word length An 
example of the Levenshtein procedure is given in § 5.2.2.  
 This methodology is often used in intelligibility research to calculate 
orthographic distances in order to compare them with intelligibility results 
(e.g. Van Bezooijen and Gooskens 2005, Gooskens and Van Bezooijen 2006, 
2007, Doetjes and Gooskens 2009). The Levenshtein procedure can also be 
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applied in order to measure phonological distances, by converting strings of 
phonetic symbols in stead of orthographic word forms (cf. Gooskens 2006, 
Beijering, Gooskens and Heeringa 2008, Doetjes and Gooskens 2009).  
 A disadvantage of the Levensthein distance is that with this measure it is 
impossible to model asymmetries between language pairs. The measure is 
symmetric by definition, which makes it hard to use phonological or ortho-
graphic distances as calculated by the Levenshtein procedure as predictors of 
asymmetric intelligibility, as for example exists between Danish and Swedish. 
 A method that is able to model asymmetric phonological or orthographic 
distances between language pairs is the conditional entropy measurement. In 
this method the regularity in the sound correspondences between two 
languages is measured (cf. Moberg et al. 2007). A disadvantage of the method 
is, however, that a fairly large set of words is needed in order to find stable 
regularities. According to Moberg et al. (2007), a corpus of at least 800 word 
pairs is needed to obtain reliable entropy measures. 

5.1.4 Measuring syntactic distances 
 
Apart from what Hilton et al. (2013) did in their study by presenting 
Norwegian sentences with either identical or different grammatical structures 
than in Danish, hardly any attempts have been made to investigate the 
influence of syntax on the intelligibility of a closely related language.  

As Heeringa, Swarte, Schüppert and Gooskens (to appear) specify, how-
ever, there have been some studies in dialectology in which syntactic differ-
ences between two or more varieties were established. One way is to use cate-
gorical syntactical features and look at the number of features two varieties 
share (Spruit 2008, Szmrecsanyi 2008). Another way is to look at sequences of 
words in text and see in which way their syntactic structure overlaps (Ner-
bonne and Wiersma 2006, Hirst and Feiguina 2007). These measures are 
further explained in § 5.2. In the present study syntactic distances are included 
as an innovative linguistic predictors of intelligibility. § 5.2.4 will elaborate 
further on the method used to measure syntactic distances in this study.  

5.2 Establishing linguistic distances in the present study 
 
Most of the measurements described in this section have been presented 
earlier by Heeringa, Swarte, Schüppert and Gooskens (2013, 2014, to appear). 
In some cases we will refer to examples they used.  
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5.2.1 Lexical distance 
 
In order to measure lexical distances two corpora were used. The first corpus 
consisted of the word list that was also used in the word translation task in 
the intelligibility experiment of the project (cf. § 3.3.3). This list consisted of 
100 English nouns which were translated into the five Germanic languages 
included in study, i.e. Danish, Dutch, English, German and Swedish one. In 
this and in some other meaurements we used the materials from the be-
havioural tests of comprehensibility as a basis for the measure of difference 
between the languages. A measure based on a random sample of the language 
would probably correlate less strongly with the results of the behavioural 
tests, but would generalize to non-test situations a bit more reliably. We we 
would expect the direction and the relative strengths among the predictors to 
be fairly similar. In the case of phonetic and orthographic differnces, we 
should expect the lexical selection to have rather little effect. An effect is 
possible with respect to lexical knowledge, but our measure focuses on con-
tent words, generally regarded as most important in comprehension. Usually, 
open-class words, like nouns, are more quickly recognised by participants 
than closed-class words, like function words (e.g. Shillcock and Bard 1993). 
So we have focused on the more important material. 

For each of the 100 nouns in each stimulus list it was checked whether 
there was a cognate, i.e., a word that shares the same etymology, in each of 
the other languages. By doing this in both directions (e.g. taking language A as 
a stimulus language and finding cognates in language B and thereafter taking 
language B as a stimulus language and finding cognates in language A) we 
were also able to find asymmetric lexical distances between language pairs. 
Table 5.1 shows a selection from the Dutch stimulus list with the cognates in 
the other languages as an example.  
 The lexical distances among the languages are based on the number of 
non-cognates between the language pairs, i.e. the number of stimulus items 
for which no cognate could be found in the other language, divided by the 
total number of word pairs. This yields a proportion, which can then be 
multiplied by 100 to yield a percentage. So, if we have a stimulus list with 100 
words in language A and for 40 of those words we cannot find any cognate in 
language B, the lexical distance between language A and B is 40 percent.  
 It is important to note here that lexical distances as we calculated them 
can be asymmetric. It is possible that there does not exist a cognate in 
language B for a stimulus word in language A, but that there does exist a 
cognate in language A for the same word in language B. For the Dutch word 
dienst („service‟), for example, there does not exist a cognate in English. For 
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the English word service, however, there is a cognate in Dutch, namely service, 
which is a synonym of the Dutch stimulus word dienst. For this reason the 
lexical distances were calculated both ways for each language pair.  
 
Table 5.1: Example of the compilation of the cognate lists. The left column represents the 
Dutch stimulus list. For each word is tried to find a cognate in each of the related languages. 
An empty cell means there is no cognate.  
 

Dutch stimulus list Danish English German Swedish 

ding ting thing Ding ting 
kind  child Kind  
regering regering  Regierung regering 
deel del  Teil del 
leven liv life Leben liv 

 

The second corpus that was used in order to measure lexical distances 
consisted of the four texts that were also used in the Cloze test in the 
intelligibility part of the experiment of the project (cf. § 3.3.2). The procedure 
was the same as in the first corpus, for each word in the texts we sought a 
cognate. This was done for each stimulus language, so we tried to find 
cognates in, for example, English for the Dutch stimulus texts, and we also 
tried to find cognates in Dutch for the English stimulus texts. The lexical 
distances were again defined by the number of words in the source text for 
which no cognate could be found in the lexicon of the target language divided 
by the total number of words in the source and target texts combined.  
 Figure 5.1 and Table 5.2 show the lexical distances among the five 
Germanic languages based on the word list corpus. Figure 5.2 and Table 5.3 
show the lexical distances among the five Germanic languages based on the 
text corpus. As we can see, Danish and Swedish are lexically closest. Dutch 
and German also form a cluster. Based on the word lists, English is lexically 
the least related to the other languages. Based on the text corpus, however, 
English is more closely related to Dutch and German than Swedish and 
Danish are. This difference is probably due to the fact that in the word list 
corpus only nouns were included. The text corpus also contained other 
content words as well as function words.  

Note, that in the tables asymmetric distances between language pairs are 
shown. These asymmetries cannot be shown in the dendrogrammes, because 
these are drawn on the basis of the mean distance between each language pair 
AB and BA. In the tables, however, we find large asymmetries, for example 
between English and the four other languages.  
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Table 5.2: The lexical distances among the five Germanic languages based on the word list 
corpus. The numbers are percentages. The rows represent the stimulus language, the columns 
the listener language.  
 

listener → 
stimulus ↓ 

Danish Dutch English German Swedish 

Danish 0 19 41 20 5 

Dutch 17 0 36 14 16 

English 27 29 0 31 29 

German 14 7 39 0 13 

Swedish 4 18 34 16 0 

 

Table 5.3: The lexical distances among the five Germanic languages based on the text corpus. 
Further see Table 5.2. 
 

listener → 
stimulus ↓ 

Danish Dutch English German Swedish 

Danish 0 44 49 38 6 

Dutch 46 0 39 22 48 

English 49 38 0 44 49 

German 39 20 46 0 40 

Swedish 04.63 46.75 51.38 39.88 0 

 

 

Figure 5.1: Dendrogramme of the lexical distances based on the word list corpus.  

 

Figure 5.2: Dendrogramme of the lexical distances based on the text corpus.  
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5.2.2 Orthographic distance 
 
Whole words 
While measuring orthographic distances, the same two corpora were used as 
for measuring lexical distances (cf. § 5.2.1). For each cognate pair in a 
stimulus (source) and related (target) language the orthographic distance was 
calculated by means of the Levenshtein procedure (cf. § 5.1.3). For example, 
if we calculate the orthographic distance between English authority and its 
Dutch cognate autoriteit, we see that the h is deleted, the e is inserted, the y is 
replaced by an i and at the end a t is inserted. This comes down to a total of 
four string operations. If we divide the number of operations (4) by the total 
number of alignments (11), we get a distance of 36 percent (cf. Table 5.4). 
This procedure was repeated for each of the cognate word pairs in each 
language combination. In the end, the percentages of each individual word 
pair were added up and divided by the total number of word pairs of each 
language pair, providing an average orthographic distance for each language 
pair.  
 
Table 5.4: Example of the Levenshtein procedure.  
 

Input string (English) a u t h o r i t  y  

Output string (Dutch) a u t  o r i t e i t 

Penalty points 0 0 0 1 0 0 0 0 1 1 1 

Alignment slot  1 2 3 4 5 6 7 8 9 10 11 

 

In the weighing of the differences between two characters a distinction was 
made between differences in the base of the character and differences in 
diacritics. Comparing Danish hånd with English hand, for example, we see that 
the å in the Danish form contains a diacritic, while the a in the English form 
does not. Differences like this were weighed 0.3. Differences in the base of 
the character, like the difference between German Prozent and Dutch procent 
„percent‟ were weighed 1. The maximum weighing was 1, so if two characters 
differed in base and diacritics, they got a weighing of 1 and not of 1.3.  
 The orthographic distance of the first corpus was established by adding 
up the orthographic distances between each single cognate pair and dividing 
the outcome by the total number of cognate pairs of the stimulus word lists. 
The results are shown in Table 5.5 and Figure 5.3. The orthographic distance 
based on the second corpus was defined by adding up the orthographic 
distance between each cognate pair and dividing the outcome by the total 
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number of cognate pairs the texts contained. The results are shown in Table 
5.6 and Figure 5.4. 
 
Table 5.5: The orthographic distances among the five Germanic languages based on the word 
list corpus. The numbers are percentages. The rows represent the stimulus language, the 
columns the listener language.  
 

listener → 
stimulus ↓ 

Danish Dutch English German Swedish 

Danish 0 33.54 35.32 34.03 19.48 
Dutch 33.32 0 32.05 29.07 34.53 
English 33.97 31.32 0 31.35 33.14 
German 36.17 32.92 33.07 0 36.69 
Swedish 16.96 33.66 32.95 32.45 0 

 

Table 5.6: The orthographic distances among the five Germanic languages based on the text 
corpus. The numbers are percentages. The rows represent the stimulus language, the columns 
the listener language.  
 

listener → 
stimulus ↓ 

Danish Dutch English German Swedish 

Danish 0 44.17 52.01 44.82 22.21 
Dutch 43.06 0 55.83 44.41 45.92 
English 53.04 53.20 0 57.99 54.74 
German 47.97 43.33 60.46 0 48.72 
Swedish 23.19 47.73 53.07 46.35 0 

 
 
As shown in the dendrogrammes (Figure 5.3 and Figure 5.4), Danish and 
Swedish are orthographically related most closely, followed by Dutch and 
German. In the data based on the word list corpus, English forms a cluster 
with Dutch and German and Swedish and Danish are furthest away from the 
other languages. Based on the text corpus, however, English is orthographic-
ally the least related to the other four languages.  

As we can see in the tables, no large asymmetries are found among the 
languages. The small asymmetries that can be found in our results are mostly 
due to a different number of cognates. We only measured orthographic 
distances between cognate pairs. Sometimes it is the case that there are more 
cognates in language A for words in language B than there are cognates in 
language B for words in language A. The orthographic distances are in such 
cases based on a larger set of cognate pairs when language A is taken as the 
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listener language than when language B is taken as the listener language. Note 
that the asymmetries again disappear in the dendrogrammes, because these 
are based on the mean distance between two languages.  
 

 

Figure 5.3: Dendrogramme of the orthographic distances based on the word list corpus.  

 

 
Figure 5.4: Dendrogramme of the orthographic distances based on the text corpus.  

 

Word stems vs. affixes 
We also measured orthographic distances for affixes and word stems 
separately, in order to ascertain which distance is a better predictor of 
intelligibility. For this, we only used the text corpus with the texts from the 
picture task and Cloze test used in the intelligibility experiment.  
 Table 5.7 and Figure 5.5 show the orthographic stem distances. The 
results are much the same as for the orthographic distances based on whole 
words. Danish and Swedish form a cluster and Dutch and German form a 
cluster. English is furthest away from the other languages and does not form 
a cluster with any of the languages.  
 
Table 5.7: The orthographic stem distances among the five Germanic languages based on the 
text corpus. The numbers are percentages.  
 

 Danish Dutch English German 

Dutch 44.55    
English 51.23 53.29   
German 47.57 44.55 59.55  
Swedish 24.10 45.12 55.02 48.09 
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Figure 5.5: Dendrogramme of the orthographic stem distances based on the text corpus.  

 
 
In order to measure affix distances, first, the stimulus texts in each language 
were aligned. Secondly, the inflectional affixes in each word were separated 
from the stems (cf. Table 5.8).  
 
Table 5.8: Example of the alignment of the texts for calculating the orthographic affix 
distances.  
 

Danish Dutch English German Swedish 

Uheld Ongelukk[en] Accident[s] Unfäll[e] Olyck[or] 
kan     
ske gebeur[en] take passier[en] händ[er] 
  place   
så zo so so så 
let makkelijk easily schnell lätt 

 
 
The orthographic affix distances between language combinations were only 
calculated for the word pairs that were cognates, because calculating distances 
between non-cognates would lead to artificially large distances. This was done 
by means of calculating the Levenshtein distance between the affixes of each 
cognate pair (cf. Table 5.9). The aggregate orthographic affix distance was 
then calculated by adding up the distance between each cognate pair and 
dividing the outcome by the total number of cognate pairs.  
 
 
Table 5.9: Example of the calculation of the orthographic affix distances using the 
Levenshtein procedure. 
 

Dutch German N differences N alignments Lev. distance 

ouder + s Elter + n  1 1 1 
kind + eren Kind + er 2 4 0.5 
een + Ø ein + er 2 2 1 
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Table 5.10 and Figure 5.6 show the results of the orthographic affix distance 
calculations. As we can see, the results are slightly different from the results 
of the orthographic whole word and word stem distances. Dutch and 
German are most closely related and are in a branch together with English. 
Danish and Swedish also form a cluster.  
 
Table 5.10: The orthographic affix distances among the five Germanic languages based on 
the text corpus. The numbers are percentages.  
 

 Danish Dutch English German 

Dutch 32.51    
English 28.48 20.35   
German 34.79 18.09 29.67  
Swedish 22.22 38.44 25.99 40.70 

 

 
Figure 5.6: Dendrogramme of the orthographic affix distances based on the text corpus.  

 
 

5.2.3 Phonological distance 
 
For the purpose of measuring phonological distances we only used one 
corpus. This was the corpus that was based on the word lists that were used 
in the word translation task in the intelligibility experiment of the project (cf. 
§ 3.3.3). We only calculated phonological distances for the word list corpus 
and not for the text corpus because of practical limitations. Generating valid 
transcriptions of all four texts used in the text corpus in each of the five 
languages included in the project was deemed to be impossible in the scope 
of this project.  
 First, broad phonological transcriptions of each word in the stimulus lists 
(which were compiled for the word translation task) of each language were 
made. The phonological transcriptions were only made for cognate pairs, we 
did not look for all possible cognates for the words in each stimulus lists. We 
only transcribed the cognate pairs that could readily be found in the stimulus 
lists. 
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The transcriptions were taken from phonological dictionaries. These were: 
i) Den danske ordbog (Hjorth and Kristensen 2003-2005) and Udtaleordbog 
(Molbæk Hansen 1990) for Danish, ii) Uitspraakwoordenboek (Heemskerk 2000) 
for Dutch, iii) Cambridge advanced learner’s dictionary (Walter 2005) for English, 
iv) Duden Aussprachewörterbuch (Mangold 2000) for German and v) Svenska 
språknämndens uttalsordbok (Garlén 2003) for Swedish. Since the aim of the 
study was to investigate mutual intelligibility of European languages, for 
English, British English transcriptions were taken. We used two phonological 
dictionaries for Danish because there has been a lot of disagreement about 
how to transcribe Danish in previous scientific work. The rules that were 
formulated for the transcriptions of the Danish words can be found in 
Appendix C.8 

After the transcriptions were copied from the dictionaries, they were 
checked by a proficient speaker of each language and some symbols were 
adjusted. The adjustments made can also be found in Appendix C.  

The phonological distances were established by calculating Levensthein 
distances (cf. Table 5.4 for an explanation of the Levenshtein procedure) 
between the broad phonological transcriptions. The weights attributed to 
each operation vary between 0 and 1. Heeringa (2004) measured distances 
between all possible sets of IPA-characters. He used sound samples of each 
IPA-symbol recorded by John Wells and Jill House and created acoustic 
profiles of each sound in the form a vector of intensity levels in a set of 20 
contiguous Barkfilters (for more information see Heeringa 2004: 87f.). These 
are perceptually realistic spectral representations, which makes them more 
suitable for modeling intelligibility. Based on this, Heeringa (2004) measured 
distances between all pairs of IPA-characters, including silence. The largest 
distance that was found, i.e. between silence and [a], was axiomatically set at 
100 percent. The other distances vary from 0 (expressing perfect identity 
between to spectra) to 100 percent. We used the same gradual weighing for 
the phonological distances as Heeringa (2004) did. An overview of the 
distances between IPA-characters can be found in Heeringa 2004: 90. 

As Figure 5.7 and Table 5.11 show, Dutch and German are phonetically 
most closely related, followed by Swedish, Danish and English. Unlike what 
we saw in the lexical and orthographic distances, Danish and Swedish do not 
form a cluster.  

 
 
 

                                                           
8 These rules were formulated together with dr. C.S. Gooskens, who is a native speaker of 
Danish and works as a linguist at the University of Groningen, the Netherlands.  
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Table 5.11: The phonological distances among the five Germanic languages based on the 
word list corpus. The numbers are percentages.  
 

 Danish Dutch English German 

Dutch 48.41    
English 52.97 47.56   
German 46.58 36.74 50.43  
Swedish 46.29 45.19 48.33 44.69 

 
 

 

Figure 5.7: Dendrogramme of the phonological distances based on the word list corpus.  

 
 

5.2.4 Syntactic distance 
 
Syntactic distances were included as a new variable explaining intelligibility in 
this project. Of course, Hilton et al. (2013) also looked at the influence of 
morpho-syntactic features, but in this project it is the first time that syntactic 
distances are systematically calculated and correlated with intelligibility results. 

In order to measure syntactic distances, we only used the text corpus, 
based on the same four texts that we used for the picture task and the Cloze 
test in the intelligibility experiment of the project (cf. § 3.3.1). These texts 
consist of 66 sentences in total. The initial plan was to directly compare the 
stimulus texts in each language and calculate syntactic differences. However, 
since the Danish, Dutch, German and Swedish text were all translated from 
the same English source text, a translation of a Swedish sentence, for 
example, is not necessarily the best possible literal translation of the Dutch 
sentence. Taking only the stimulus texts would thus skew the results. 
Therefore, we took the stimulus texts in each of the languages as a reference 
point and then translated each of them, as literally as possible, into the other 
four languages (i.e. changing the word order in the target language as little as 
possible to conform to the grammar of the source language without making 
the target sentence ungrammatical). As a second step, we tagged the words in 
each sentence with respect to syntactic word class. The beginning and the end 



CHAPTER 5: LINGUISTIC DISTANCES 

 
 

127 

of a sentence was marked with a $-sign (a sequence $$ was degeminated). In 
this way, we translated 25 corpora (5 stimulus languages + literal translations 
to 4 related languages for each stimulus text). 
 We used three different syntactic measurements: i) the movement 
measure, ii) the indel measure and iii) the trigram measure. These three 
methods will be further explained below. 
 

1. The movement measure 

The movement measure is based on the number of words that are moved 
when translating a sentence from language A into language B. A movement 
consists of a deletion of a word in one position in the sentence and an 
insertion of that word at another position in the sentence. A clear example of 
this is the place of the infinitive in a sentence in Dutch and German:  
 
Dutch: Daarom is het vaak moeilijk te weten wat je moet doen. 
German: Darum ist es oft schwierig zu wissen, was man tun muss. 
 
Each word in both sentences was given a code identifying its ordinal position 
from left to right in the source sentence. Corresponding words got the same 
code. Thereafter, the distance between the sentence pairs was calculated with 
help of the Levenshtein procedure: 
 

1 2 3 4 5 6 7 8 9 10 11 12 

Daarom is het vaak moeilijk te weten wat je  moet doen 

Darum ist es oft schwierig zu wissen was man tun muss  

0 0 0 0 0 0 0 0 0 1 0 1 

 

In the linear approach the number of positions a word moved is counted. 
This means that the more positions a word is moved, the more negative the 
effect on intelligibility is. There are also other ways to establish a movement 
distance. Firstly, in the binary approach we just count the number of words 
that have changed position when translating a sentence from language A to 
language B. In the example above this would be one word: doen has moved 
from the 12th position to the 10th position in the German sentence. So here 
we only count how many words have changed a position, i.e., the number of 
positions is not taken into account.  
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Secondly, when calculating a logarithmic distance we add up the total 
number of positions words have changed when translating a sentence in 
language A into language B. In the example above this would be 2, since only 
the word doen has moved from position 12 to position 10, giving us a distance 
from ln(2) = .69. In this measure the effect of large movements is also 
weighed less heavily. Heeringa et al. (to appear) compared the linear, binary 
and logarithmic approach and found that all three measures correlated very 
highly with each other (r > .90, p< .0001). Therefore, in this study we only use 
the linear metric. We calculated the mean distances between the language 
pairs, which is the average of the syntactic distance of all the 66 sentences in 
the corpus, i.e. we add up the distances between each of the 66 language pairs 
and divide the outcome by 66. 
 Table 5.12 and Figure 5.8 show the results of the syntactic distances as 
calculated by the movement measure. As we can see, the distances between all 
language pairs are very small. Danish and Swedish are most closely related. 
English is in a cluster with the Scandinavian languages. Dutch and German 
also form a cluster.  
 
 
Table 5.12: Syntactic distances among the five Germanic languages calculated with the 
movement measure based on the text corpus. The rows represent the stimulus language, the 
columns the listener language.  
 

listener → 
stimulus ↓ 

Danish Dutch English German Swedish 

Danish 0 6.0758  .8939 7.1818  .1364 

Dutch 7.1667 0 9.7879 3.2727 7.3939 

English 1.1818 8.3636 0 9.5455 3.2273 

German 6.7273  .5909 8.4545 0 8.2121 

Swedish  .2727 5.7424 1.4697 6.4394 0 

 

 

Figure 5.8: Dendrogramme of the syntactic distances calculated by the movement measure 
based on the text corpus.  
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2. The indel measure 

The indel measure is similar to the movement measure. The difference is that 
we are not looking at words that have moved in a sentence, but we are 
looking at words that have been inserted or deleted when translating a 
sentence from language A into language B. Compare for example the follow-
ing Danish sentence and its English translation: 
 
Danish: Jeg får en masse … breve på denne tid af året. 
English: I get a lot of letters at this time of year. 
 
Aligning the sentences according to the Levenshtein procedure looks like this: 
 

1 2 3 4 5 6 7 8 9 10 11 

Jeg får en masse  breve på denne tid af året 

I get a lot of letters at this time  of  year 

0 0 0 0 1 0 0 0 0 0 0 

 

In the English sentence only the word of is inserted at position 5, to the total 
number of indels is 1 in this case. So the indel measure is 1/11 = .09. In the 
indel measure, the aggregate distance is again defined as the mean syntactic 
indel distance for the 66 sentences in the corpus.  
 Table 5.13 and Figure 5.9 present the results of the indel measure. Using 
this measure leads to similar findings as the movement measure. Danish and 
Swedish are most closely related and form a cluster together with English. 
Dutch and German also form a cluster.  
 
 
Table 5.13: The syntactic distances among the five Germanic languages calculated with the 
indel measure based on the text corpus. The rows represent the stimulus language, the 
columns the listener language.  
 

listener → 
stimulus ↓ 

Danish Dutch English German Swedish 

Danish 0 2.6212 1.8788 1.8485  .6818 
Dutch 1.7879 0 1.7273 1.9242 2.7576 
English 2.1212 2.6061 0 2.8636 2.7121 
German 1.3939 1.0606 1.7727 0 1.9545 
Swedish  .6061 3.0152 1.7727 1.7727 0 
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Figure 5.9: Dendrogramme of the syntactic distances calculated by the indel measure based 
on the text corpus.  

 

3. The trigram measure9 

In the trigram measure the syntactic distance is based on comparing trigrams, 
i.e. sequences of three words (cf. Nerbonne and Wiersma 2006, Hirst and 
Feiguina 2007). For each corpus a frequency vector, is created. This frequency 
is based on the number of word classes (13), the beginning of the sentence (1) 
and the end of the sentence (1) to the power of 3 (because we are interested 
in trigrams). So this yields 15x15x15 = 3375 different frequencies for each 
corpus. Table 5.14 shows the word classes we included, which tag we gave 
each word class and an example of a word from each word class.  
 How high each frequency is depends on how often each trigram occurs in 
the corpus and how large the corpus is. For example, if we look at the follow-
ing two English sentences: 
 

It   would   be   difficult  to  cycle  
$ pron  mod 
 pron  mod  verb 
    mod  verb adv 
       verb adv   to 
         adv   to  verb 
            to  verb  # 
 
 
In this first sentence we find six trigrams. In the second sentence we find 
seven trigrams: 

                                                           
9 The examples in this section are taken from Heeringa et al. (to appear).  
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 After  a  while it  will  become easier 
$ prep  det 
 prep  det  noun 
    det  noun pron  
      noun pron  mod 
        pron mod verb 
          mod verb  adv 
            verb  adv  # 
                
 
Comparing the two sentences we find 11 different trigrams: 
 
trigram 10     sentence 1 sentence 2  frequency 
$ pron mod    x         1 
Pron mod verb   x    x     2 
Mod verb adv    x    x     2 
Verb adv to    x         1 
Adv to verb    x         1 
To verb $     x         1 
$ prep det         x     1 
Prep det noun        x     1 
Det noun pron       x      1 
Noun pron mod       x     1 
Verb adv $        x     1 
                
 
We see that most of the trigrams occur only in one sentence, some occur in 
both sentences. We created a frequency vector for each of the 25 corpora (5 
stimulus languages + literal translations in 4 related languages for each 
stimulus text). We calculated the correlations between the frequencies of 
every occurring trigram in the language corpora of each language pair. The 
syntactic distance between the two languages is then computed as 1 minus the 
Pearson‟s correlation coefficient between the pairs of trigram frequencies. 
The correlation can also be negative. An outcome of 0 or 2 therefore 
indicates a perfect correlation (0 in case of a positive correlation, 2 in case of a 
negative correlation) and an outcome of 1 indicates that there is no 
correlation.  
 
 

                                                           
10 det = determiner, adv = adverb, pron = pronoun, prep = preposition, mod = modal verb. 
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Table 5.14: Word classes and their tags plus examples.  
 

tag word class examples 

$  beginning of sentence 

noun noun parents, trouble, sport 

verb verb are, allow, become 

mod modal verb can, could, will, be 

adj adjective young children 

adv adverb starting very young 

pron pronoun it, they, you, my, that 

prep preposition for, at, of 

conj conjunction and, also, but, if, or 

num numeral five, most, all 

det determiner a, the, another, this 

int interjection hello, please 

to to before infinitive to prevent, to do 

abbr abbreviation etc. 

#  ending of sentence 

 

 
Table 5.15 and Figure 5.10 present the results of the trigram measure. The 
results show the same picture as the results of the movement and indel 
measure. Danish and Swedish form a cluster and Dutch and German do. 
Again, English is in a branch with the Scandinavian languages.  
 
 
Table 5.15: The syntactic distances among the five Germanic languages calculated with the 
trigram measure based on the text corpus. The rows represent the stimulus language, the 
columns the listener language.  
 

listener → 
stimulus ↓ 

Danish Dutch English German Swedish 

Danish 0 .3168 .1614 .3396 .0425 
Dutch .3286 0 .3251 .1681 .3657 
English .1910 .3335 0 .4052 .2025 
German .3581 .0745 .4416 0 .3786 
Swedish .0670 .3099 .1467 .3563 0 
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Figure 5.10: Dendrogramme of the syntactic distances calculated by the trigram measure 
based on the text corpus.  

 
 

5.3 Correlations among the linguistic variables 
 
Table 5.16 shows the correlations among the linguistic variables. As we can 
see, the lexical and orthographic distances calculated on the basis of the word 
lists correlate strongly with the lexical (r = .71), the orthographic whole word 
(r = .78) and the orthographic stem (r = .77) distances as calculated on the 
basis of the text corpus.  
 As for the distances based on the word lists, only lexical distances and 
phonetic distances yield a (moderate) correlation (r = .65). Regarding the 
distances based on the text corpus, the lexical distances correlate strongly 
with the orthographic distances based on whole words (r = .83) and word 
stems (r = .82) and moderately with syntactic distances calculated with the 
indel (r = .74) and trigram measure (r = .61). Furthermore, orthographic 
whole words and orthographic stem distances correlate very strongly (r = 
.99). They correlate less strongly with the orthographic affix distances. This is 
logical since word stems form the largest part of a word. Finally, the syntactic 
trigram measure correlates very highly with the movement measure (r = .94) 
but only moderatelt with the indel measure (r = .57). The movement and 
indel measure correlate moderately with each other (r = .50).  
 Note that the correlations presented here are run on the level of language 
combinations and are only meant to provide a global overview of how the 
linguistic distances are related to each other. In Chapter 6, where we 
investigate which variables can predict intelligibility, we will also calculate 
correlations in order to see which predicting variables intercorrelate and 
correlate with the intelligibility scores. There, the correlations will be run on 
the participant level, since the intelligibility scores are measured per individual 
participant and aggregating them would take away the variation across 
participants.  
 
 



FEMKE SWARTE: MUTUAL INTELLIGIBILITY OF GERMANIC LANGUAGES 

 

134 

Table 5.16: Pearson correlations between all linguistic variables. 
 

 Lists Texts 

Lex Ort Phon Lex Ort 
word 

Ort 
stem 

Ort 
affix 

Synt 
move 

Synt 
indel 

L
is

ts
 Orthography *.45         

Phonology *.65 .14        

Lexicon *.71 .84 .54       

T
e
x

ts
 

Ort. whole word *.82 .78 .34 .83      

Ort. stem only *.81 .77 .33 .82 .99     

Ort. affix only −.06 .50 .22 .52 .16 .15    

Synt. movement *.28 .46 .13 .45 .52 .51 .43   

Synt. indel *.44 .57 .25 .74 .64 .61 .38 .50  

Synt. trigram *.34 .59 .26 .61 .60 .59 .63 .94 .57 

Darkly shaded cells: p < .01. Lightly shaded cells: p < .05 (two-tailed). 
 

5.4 Summary 
  
In total we calculated eight different linguistic distances. Table 5.17 provides 
an overview of which distances we calculated with which corpus and method.  
 
Table 5.17: Overview of calculated distances and used corpora and measures.  
 

Type of distances Corpus used Type of measure 

lexical words finding non-cognates 
lexical texts finding non-cognates 
orthographic words (only cognates) levenshtein distance 
orthographic  
 whole words 
 word stems 
 affixes 

texts (only cognates) levenshtein distance 

phonological words (only cognates) levenshtein distance 
syntactic texts movement 
syntactic texts indel 
syntactic texts trigram 

 

The results of the distance measurements lead to a few different findings. 
First of all, Danish and Swedish are lexically, orthographically and syntactic-
ally speaking the most closely related of the five Germanic languages. The 
phonological distances, however, between Danish and Swedish are quite 
large. This can be explained by the fact that the phonology of Danish, being a 
Scandinavian language spoken in South Scandinavia, developed separately 



CHAPTER 5: LINGUISTIC DISTANCES 

 
 

135 

from the Scandinavian languages spoken in the northern part of Scandinavia. 
Because of this Danish contains a number of phonological features that are 
different from the other Scandinavian languages, like stød (glottal stop) and 
the weakening of certain vowels (Vikør 2002). These differences only concern 
the phonological system, while the orthographic systems of the languages 
stayed relatively similar to each other, explaining why the orthographic 
distances between Danish and Swedish are smaller than the phonological 
distance. 

Dutch and German are not so closely related to each other as Danish and 
Swedish are, but they also form a cluster in all linguistic distance 
measurements. English is in most cases least closely related to the other four 
Germanic languages. We find, for example, quite large asymmetric lexical 
distances between English on the one hand and Danish, Dutch, German and 
Swedish on the other hand. This means that in Danish, Dutch, German and 
Swedish more cognates exists for English words than there are in English for 
Danish, Dutch, German and Swedish words. This is most likely due to the 
fact that English is the dominant language in Europe. Therefore, (variants of) 
English lexical items are often easily integrated into Danish, Dutch, German 
and Swedish, a large part of them being internationalisms. The English word 
computer, for example, is integrated in the Danish, Dutch, German and 
Swedish lexicons. Speakers of those languages would therefore understand 
the English word computer immediately. In German, however, also the word 
Rechner can be used for a computer, which is a direct German translation of 
the English word computer. If a speaker of English heard the German word 
Rechner, they would probably not understand that this means computer when 
they do not have any prior knowledge of German. So compared to speakers 
of English, speakers of Danish, Dutch, German and Swedish have a lexical 
advantage because of the many English internationalism included in their 
languages.  

Furthermore, the syntactic measurements show that English is 
syntactically closely related to Danish and Swedish. In fact, English forms a 
cluster together with Danish and Swedish in all three measurements. This 
confirms findings by Heeringa et al. (to appear) and Emonds and Faarlund 
(forthcoming). 

Finally, we found that a number of the linguistic distances intercorrelate. 
We will look further into this in Chapter 6, where we investigate which 
linguistic and extra-linguistic variables can predict intelligibility. We already 
saw now that the orthographic whole word and stem distances based on the 
text corpus correlate very highly. This is also the case for the syntactic trigram 
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measure and the other two syntactic measurements. We will take this into 
account in the analyses performed in Chapter 6.  



 

Chapter 6. Intelligibility and the role of 
linguistic and extra-linguistic variables 

 
6.1 Introduction 

6.1.1 Research question and hypotheses 
 
This chapter will provide an answer to research question 5: Which extra-linguist-
ic and linguistic variables can predict mutual intelligibility among Danish, Dutch, English, 
German and Swedish? We will answer this question by analysing the results of 
the spoken and written Cloze test (tests on the text level) and the spoken and 
written word translation task (tests on the word level) in a regression analysis 
which includes both extra-linguistic and linguistic variables as predictors (cf. § 
6.1.2 for the procedure of the analysis). We did not perform a regression ana-
lysis for the picture tasks, because this test was only included to measure 
global text comprehension. The purpose of the Cloze test and word trans-
lation task was to investigate the influence of subskills, like recognising words, 
sounds, syntactic structures etc. on intelligibility, which we will do in this 
chapter.  
 Based on earlier literature, we formulated five hypotheses. Firstly, we 
expect language exposure to be the most important predictor of mutual 
intelligibility. The more exposure listeners have had to a language, the more 
likely they are to understand it. Previous research has also shown that 
exposure is a variable that affects receptive proficiency intelligibility (cf. 
Jörgensen and Kärrlander 2001, Lundin and Zola Christensen 2001, Delsing 
and Lundin Åkesson 2005, Gooskens et al. 2011). In fact, sometimes people 
understand a language they had a great amount of exposure to, but which is 
linguistically relatively different from their own language, better than a 
language that is linguistically much closer to their own (cf. Gooskens 2007a).  

Secondly, we expect that lexical distances between language pairs is the 
most important linguistic predictor of mutual intelligibility. The recognition 
of (and extraction of the lexical meaning from) words is the key aspect of 
intelligibility (Cutler 1994, Van Heuven 2008). Of course, other variables can 
also be at play, like phonological and orthographic differences between 
language pairs, but when one does not recognize the words of the language in 
question, the other variables will not be of any help. Lexical distance has 
already been shown to be a predictor of intelligibility in previous research (cf. 
Cheng 1997, Van Bezooijen and Gooskens 2005, Tang and Van Heuven 
2015). Sometimes however, and especially in the studies that have been 
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conducted on the mutual intelligibility of Germanic languages, it was hard to 
show the influence of lexical distance on intelligibility in the past, because 
most studies only focused on a small number of language combinations. 
Gooskens (2006), for instance, did not find a correlation between lexical 
distance and inter-Scandinavian intelligibility. This is most likely due to the 
fact that the languages she investigated (Danish, Norwegian and Swedish) are 
lexically so closely related that there is not enough variance in the data to 
show the effect of lexical distance on intelligibility. Studies that include a 
larger number of language combinations, like Tang and Van Heuven (2015), 
who included 225 Chinese language combinations (15 languages), were able to 
find an effect of lexical distance. This might be due to the fact that they used 
six Mandarin varieties and nine Sinitic varieties, causing a relatively large 
spread in lexical overlap. Since we included twenty language combinations in 
our project that vary more in lexical distance than only the three mainland 
Scandinavian languages (cf. Chapter 5), we expect to be able to show an effect 
of lexical distance on intelligibility.  

Thirdly, we expect to find that phonological distance will be a predictor of 
the spoken Cloze test and the spoken word translation task, and that 
orthographic distance will be a predictor of the written Cloze test and written 
word translation task. Several studies have illustrated the effect of phono-
logical (Gooskens 2006, Gooskens and Van Bezooijen 2006, 2007, Kürschner 
et al. 2008, Gooskens and Van Bezooijen 2013, Gooskens et al. 2015, Tang 
and Van Heuven 2015) and orthographic (cf. Van Bezooijen and Gooskens 
2005, Doetjes and Gooskens 2009) distances on intelligibility.  

Fourthly, we hypothesise to find that orthographic distance also is a pre-
dictor of the results of the spoken Cloze test and spoken word translation 
task, since previous research has shown that listeners use their knowledge of 
orthography while listening to spoken language (cf. Kürschner et al. 2008, 
Doetjes and Gooskens 2009, Gooskens and Kürschner 2010, Schüppert 
2011, Gooskens and Van Bezooijen 2013).  

Finally, we expect that attitudes are also a predictor of the intelligibility 
results in our experiment. However, we expect that the role attitudes play will 
only be small, since the correlations between attitudes and intelligibility scores 
that have been found in previous studies are mostly low (cf. Gooskens 2006) 
and in some studies not even significant (cf. Gooskens and Van Bezooijen 
2006, 2007).  

We would also like to note here that the way we include syntactic distance 
in our study is relatively new. Hilton et al. (2013) looked at the influence of 
word order on the (mutual) intelligibility, but they did not systematically 
calculate syntactic distances between the language pairs included in their 
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study. Instead they presented sentences with different word orders to their 
participants. The participants had to indicate whether sentences were 
plausible of implausible and their reaction times were measured.  

As for syntactic distances in our study, we presume that a large syntactic 
distance between two languages hinders the mutual intelligibility of these 
languages. Since no other studies have linked syntactic distances as calculated 
by the measures we used to intelligibility before, it is hard to say something 
about the effect of syntactic distance on intelligibility as compared to other 
linguistic variables that have been investigated (lexis, phonology, orthography 
etc.). We do know that in order for syntax to have an influence on 
intelligibility, participants have to recognize the words of the sentence. When 
no words are correctly recognised, syntax will not play a role for intelligibility 
(cf. Van Heuven et al. 1981). The languages we tested are all part of the 
Germanic language family. Since these languages are syntactically relatively 
closely related, we are not sure whether there is enough variation in the 
distances (cf. Chapter 5) to find an effect of syntactic distance on intelligib-
ility.  

6.1.2 Procedure of analysis 
 
In order to investigate which variables influence the mutual intelligibility 
among Danish, Dutch, English, German and Swedish, we ran a regression 
analysis with the intelligibility scores as the criterion (dependent) variable and 
the linguistic and extra-linguistic variables as predictors. The regression 
analysis was run at the participant-level, so we took into account the results of 
every participant in each of the twenty language combinations. Details on 
participant numbers can be found in Chapter 3. It is important to note here 
that we excluded participants from the analyses who answered “I do not have 
an opinion” to the attitude question which measured attitudes without letting 
the participants hear a fragment of the language first (cf. Chapter 4). This 
concerned 8.8 percent of the participants.  

We tried to find the best predictive models for each intelligibility test. We 
did this by running several regression analyses and comparing them. For each 
intelligibility test, we first ran a forward stepwise regression analysis. We took 
this as the basic model. Thereafter we ran a regression analysis where all 
variables were entered simultaneously and compared this model to the 
stepwise regression analysis. Eventually, we picked the model that could 
explain the largest amount of variance.  

Before running the regression analyses, for each intelligibility test we 
checked whether there were prediciting variables that intercorrelated. It is 
important to note that the correlations of the linguistic variables might differ 
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from the correlations we found in Chapter 5, since those correlations were 
computed on the level of language pairs. There the aim was to obtain a global 
overview of how the languages are linguistically related. In this chapter, 
however, we compare the linguistic distances to intelligibility scores which are 
measured on the participant level. Therefore, we computed the correlations 
on the participant level. Sometimes, we found that two predicting variables 
intercorrelated. In that case, we ran an additional analysis: one in which we 
included the residuals of the second variable as predicted by the first variable 
(instead of the second variable itself). For example, when lexical and ortho-
graphic distances intercorrelated, we performed a regression analysis where 
we tried to predict orthographic distance from lexical distance and saved the 
residuals. Instead of, in this example, orthographic distance, we substituted 
these residuals for the variable as such in the actual regression analysis where 
we tried to predict intelligibility scores. This way, we were able to see the 
effect of orthographic distance without the part that could be predicted from 
lexical distance. 

Table 6.1 shows an overview of which variables were included in the 
regression analyses of the various intelligibility tests. In all four tests we in-
cluded the mean of the attitudes that were measured with and without a 
speech sample, because these two attitude question correlated highly (cf. 
§4.4). Also, we included the average of the six scales used in order to measure 
how much exposure the participants had had to the language they got tested 
in (cf. Chapter 4). As for linguistic variables, we included lexical, orthographic 
and phonological distance measured on the basis of the word list corpus in 
the regression analyses of the spoken and written word translation task (cf. 
Chapter 5). We calculated a few more variables for the spoken and written 
Cloze test. For these tests, we included two orthographic variables: one based 
on word stems and one based on affixes, and three syntactic variables, 
calculated with the movement, indel and trigram method. We also included 
lexical distances. These variables were based on the text corpus (cf. Chapter 
5). We included the phonological distance based on the word lists in the re-
gression analyses of the spoken and written Cloze tests, because we did not 
have any phonological distance based on the text corpus, due to practical 
limitations (cf. § 5.2.3). Note that the phonological distances were calculated 
on the based of the 100 nouns included in the word list corpus. Participants 
who took the word translation task only got 50 words out of the word list 
corpus.  

It is important to note that we checked whether the residuals of the 
variables we included to predict the intelligibility results were normally 
distributed. Even though the plots looked normal (cf. Appendix D), the 
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results of the Shapiro-Wilk‟s tests were all significant (cf. Appendix E), which 
means that the residuals were not normally distributed. This is presumably 
due to the fact that we have a really large amount of data. Nevertheless, the 
results we present in this chapter should be handled with some caution.  
 
Table 6.1: Predictor and criterion variables included in the regression analyses and their 
abbreviations. 
 

 Criterion variable included in test 

Predictor 

Abbreviation Cloze test translation task 

texts word  

lists 

spoken 

(sct) 

written 

(wct) 

spoken 

(swtt) 

written 

(wwtt) 

Attitudes  att att     

Language exposure exp exp     

Lexical distance lex lex     

Orthographic distance 

 based on whole words 
 

 

ort 
  

 

 

 

 

Orthographic distance 

 based on word stem 

 

ort_stem 
 

 

 

 

 
  

Orthographic distance 

 based on affixes 

 

ort_af 
     

Phonological distance phon phon     

Syntactic distance: 

 movement measure 

 

sy_mov 
 

 

 

 

 
  

Syntactic distance:  

 indel measure 

 

sy_ind 
 

 

 

 

 
  

Syntactic distance:  

 trigram measure 

 

sy_tri 
 

 

 

 

 
  

 
6.2 Spoken Cloze test 

6.2.1 Correlations among variables 
 
Table 6.2 shows a correlation matrix of all independent variables (predictors) 
and the spoken Cloze test scores (criterion). There are two kinds of 
predictors. All linguistic predictors are distance measures: the more two 
languages differ along some linguistic dimension the greater the distance. 
Linguistic measures should therefore correlate negatively with the criterion 
variable.  
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Table 6.2: Correlation matrix of the independent variables and the spoken Cloze test scores.  

 

  Extra-
linguistic 

Linguistic 

sct score att exp lex ort_st ort_af phon sy_mo sy_in 

att *.34         
exp *.78 *.39        
lex −.21 *.01 *.04       
ort_st *.11 *.05 *.26 .71      
ort_af −.40 −.10 −.33 .38 .04     
phon *.01 *.09 *.26 .58 .34 .20    
sy_mo −.17 −.03 −.08 .41 .39 .40 .24   
sy_in *.01 *.15 *.17 .64 .44 .24 .30 .43  
sy_tri −.23  −.01 −.06 .69 .57 .43 .38 .70 .54 

Shaded cells contain significant correlations. r ≥ .14: p < .01, r < .14: p < .05. Darkly shaded 
cells contain clusters of strongly intercorrelated pairs of predictors. One member of the 
cluster will be omitted from later multiple regression models, or its raw values will be re-
placed by residuals (thereby factoring out the intercorrelation).  

 
 
The extra-linguistic predictors (exposure and attitude) were defined in such a 
way that a greater amount of exposure to and a more positive attitude 
towards the stimulus language are expected to enhance intelligibility, and 
should therefore be positively correlated with the criterion. Intercorrelations 
among linguistic and extra-linguistic variables, therefore, are also expected to 
be negative. 

As we can see, almost all predictors correlate significantly with the spoken 
Cloze test scores, except for phonological distance and syntactic distance 
calculated with the indel measure. Exposure yields the highest correlation 
with the criterion (r = .78). 

As for the predicting variables, lexical distance correlates relatively 
strongly with orthographic distance based word stems (r = .71), and also with 
syntactic distance calculated with the trigram measure (r = .69). This is inter-
esting, since it does not necessarily have to be the case that lexis, orthography 
and syntax differ roughly to the same degree across languages. Finally, the 
correlation between syntactic distance calculated with the movement measure 
and syntactic distance calculated with the trigram measure is relatively strong 
(r = .70).  
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6.2.2 Regression results 
 
Table 6.3 shows the results of a stepwise regression analysis with all linguistic 
and extra-linguistic variables included as predictors of the spoken Cloze test 
scores. According to the results of this analysis, exposure and lexical distance 
are the most important predictors of the spoken Cloze tests scores. Together, 
they explain 67 percent of the variance found in the data. Orthographic 
distance based on word stems and phonological distance are also put forward 
as predictors, but they do not add much value to the model. Together with 
exposure and lexical distance, they explain 68 percent of the variance found in 
the spoken Cloze test scores.  
 
Table 6.3: Stepwise regression with the spoken Cloze test scores as the dependent variable 
and the linguistic and extra-linguistic variables as predictors. The adjusted r2 is cumulative.  
 

Predictors 
stepwise entry 

adjusted R2  
exposure .61 *.78 
lexical .67 −.30 
orthographic stem .68 *.14 
phonological (list) .69 −.08 
Darkly shaded cells contain correlations that are significant at the .01 level. Lightly shaded 
cells contain correlations that are significant at the .05 level. 

 
 
When all variables are entered simultaneously, in contradistinction to the 
above, only exposure, lexical distance and orthographic distance based on 
word stems come out as significant predictors of the spoken Cloze test 
scores. This is due to the fact that here all variables are included, also the ones 
that are no significant predictors, but still explain a small amount of the 
variance. They suppress the significance on word stems and phonological 
distance; the variable that comes out as fourth significant predictor in the 
stepwise regression analysis. In the model obtained with the simultaneous 
entry, 69 percent of the variance found in the data is explained (cf. Appendix 
F, column 1 for details). However, as shown in Table 6.2, several predictors 
intercorrelate. Therefore, we also ran a regression analysis with the residuals 
of intercorrelating variables. We calculated (i) the residuals of orthographic 
distance based on word stems as predicted by lexical distance, because these 
two variables strongly intercorrelate. Furthermore, we calculated (ii) the 
residuals of syntactic distance calculated with the trigram measure as 
predicted by syntactic distance calculated with the indel and movement 



FEMKE SWARTE: MUTUAL INTELLIGIBILITY OF GERMANIC LANGUAGES 

 

144 

measure. We used two three residuals as predictors replacing the raw variables 
in the regression analysis, together with lexical distance, orthographic distance 
based on affixes, phonological distance, syntactic distance calculated with the 
movement measure and syntactic distance calculated with the indel measure. 
The results of this regression analysis show that exposure, lexical distance and 
orthographic distance based on word stems (without the part that is predicted 
by lexical distance) are significant predictors of the spoken Cloze test scores. 
This model, too, explains 69 percent of the variance found in the data (cf. 
Appendix F, column 2 for details).  

We conclude that exposure and lexical distance are the most important 
predictors for the spoken Cloze test scores. They are put forward as 
significant predictors in each of the regression analyses we ran. The role of 
phonological distance and orthographic distance based on word stems is 
somewhat unclear. In some models they are shown to be significant 
predictors, in others they are not. As becomes clear in the stepwise regression 
analysis (cf. Table 3), these two variables are significant predictors, but they 
do not add much value to the model. Adding orthographic distance based on 
word stems only increments the adjusted R² with .01 and the adjusted R² stays 
the same after adding phonological distance. Nevertheless, we argue that 
these two variables should be considered as predictors, especially in cases 
where the listener was not exposed a lot to the language. Also, the models in 
which they are included include the highest percentage of explained variance, 
which is 69 percent.  

6.3 Written Cloze test 

6.3.1 Correlations among variables 
 
A correlation matrix of the written Cloze test scores and the linguistic and 
extra-linguistic variables is provided in Table 6.4.  
 As we can see, almost all variables correlate significantly with the written 
Cloze test scores, except for orthographic stem, phonological and syntactic 
indel distances. None of the orthographic distances correlate significantly 
with the written Cloze test scores, nor do phonological distance and syntactic 
indel distance. We find intercorrelations between the same predicting 
variables as in the spoken Cloze test (cf. § 6.2.1). 
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Table 6.4: Correlation matrix of the independent variables and the written Cloze test scores.  
 

  Extra-linguistic Linguistic 

wct score att exp lex ort_st ort_af phon sy_mo sy_in 

att *.36         
exp *.72 *.43        
lex −.31 *.00 *.04       
ort_st −.05 *.10 *.26 .69      
ort_af −.34 −.04 −.25 .35 .05     
phon *.00 *.09 *.28 .55 .30 .21    
sy_mo −.18 *.09 *.03 .40 .41 .36 .23   
sy_in −.06 *.20 *.17 .62 .37 .30 .29 .40  
sy_tri −.26 *.04 *−.003 .68 .56 .40 .37 .72 .52 
Shaded cells contain significant correlations. r ≥ .14: p < .01, r < .14: p < .05. Darkly shaded 
cells contain clusters of strongly intercorrelated pairs of predictors. One member of the 
cluster will be omitted from later multiple regression models, or its raw values will be re-
placed by residuals (thereby factoring out the intercorrelation).  
 

6.3.2 Regression results 
 
Table 6.5 presents the results of a stepwise regression analysis with the 
written Cloze test score as the dependent variable and all linguistic and extra-
linguistic variables as predictors. The results show that exposure and lexical 
distance are the most important predictors of the written Cloze test scores. 
These variables explain 63 percent of the variance found in the data. Syntactic 
movement distance and attitudes also come forward as significant predictors, 
but they only add 1 percent of explained variance to the model.  
 
Table 6.5: Stepwise regression with the written Cloze test scores as the dependent variable 
and the linguistic and extra-linguistic variables as predictors. The adjusted R2 is cumulative. 
The two columns to the right shows the results of a simultaneous entry of the four variables 
that came out as significant predictors in the stepwise entry. 
 

Predictors 
stepwise entry 

adjusted R2  
exposure .52 *.71 
lexical .64 −.30 
syntax move .64 −.09 
attitudes .65 *.08 
Darkly shaded cells contain correlations that are significant at the .01 level. 
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When all variables are entered simultaneously (so also the ones that did not 
come out as significant predictors in the stepwise regression analysis), the 
same variables emerge as predictors of the written Cloze test scores: ex-
posure, lexical distance, syntactic movement distance and attitudes. This 
model explains 65 percent of the variance found in the written Cloze test 
scores (cf. Appendix G, column 1 for details).  

Because of the intercorrelating variables, we performed a regression ana-
lysis with the residuals of intercorrelating variables (cf. Appendix G, column 
2). We calculated the same residual variables as for the spoken Cloze test (cf. 
§ 6.2.2). The results of this regression analysis yielded the same predicting 
variables as the stepwise regression with all original variables included, name-
ly: exposure, lexical distance, syntactic movement distance and attitudes. This 
model explains 65 percent of the variance found in the data.  
 We conclude that exposure and lexical distance are the most important 
predictors for the written Cloze test scores. Syntactic movement distance and 
attitudes are also predicting variables but, as can be seen in Table 6.5, they 
barely add any value to the model (only 1 percent of explained variance).  

6.4 Spoken word translation task 

6.4.1 Correlations among variables 
 
The correlations between the spoken word translation task and the linguistic 
and extra-linguistic variables are shown in Table 6.6.  
 
Table 6.6: Correlation matrix of independent variables and spoken word translation task 
scores. 
 

  Extra-linguistic Linguistic 

swtt score att exp lex ort 

att *.40     
exp *.69 *.42    
lex −.19 −.04 *.24   
ort −.28 −.18 −.05 .47  
phon −.10 *.02 *.25 .63 .12 
Shaded cells contain significant correlations. p < .01, unless r = −.10 (p < .05). Darkly shaded 
cells contain strongly intercorrelated pairs of predictors. One member of the pair will be 
omitted from later multiple regression models, or its raw values will be replaced by residuals 
(thereby factoring out the intercorrelation).  

 
All variables correlate significantly with the spoken word translation task 
scores. The correlation between exposure and the spoken word translation 
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task is relatively high (r = .69). The correlations between the spoken word 
translation task scores and the other variables are all below .35. As for the 
predicting variables, the correlation between lexical and phonological distance 
is relatively high (r = . 63).  

The fact that we find a high correlation between lexical and phonological 
distance for the word translation tasks and not for the Cloze tests is due to 
the fact that for the word translation task the lexical and phonological 
distance are both based on the word list corpus. For the Cloze test the lexical 
distance is based on the text corpus and the phonological distance is based on 
the word list corpus, due to practical limitations (cf. § 5.2.3). 

6.4.2 Regression results 
 
Table 6.7 presents the results of a stepwise regression analysis with the 
spoken word translation task scores as dependent variable and the linguistic 
and extra-linguistic variables as predictors. The results bare out that exposure 
and lexical distance are the most important predictors of the spoken word 
translation task results. Together they explain 61 percent of the variance 
found in the data. Orthographic and phonological distances are also put for-
ward as significant predictors, but only add little to the adjusted R² (only .01).  
 While entering all variables simultaneously we get the same results (cf. 
Table 6.7). Language exposure and lexical, orthographic and phonological 
distance come out as significant predictors of the spoken word translation 
task scores. Attitudes do not constitute a significant predictor. This model ex-
plains 62 percent of the variance found in the intelligibility data.  
 
 
Table 6.7: Regression analyses with the spoken word translation task scores as the dependent 
variable and the linguistic and extra-linguistic variables as predictors. The results of the step-
wise entry are presented on the left, the results of the simultaneous entry are presented on the 
right. The adjusted R2 in the stepwise entry is cumulative. 
 

Stepwise entry   Simultaneous entry 
Predictors adjusted R²  Predictors R2  
exposure  .47 *.77 attitudes  *.06 
lexical .61 −.26 exposure   *.75 
orthographic .61 −.11 lexical  −.26 
phonological  .62 −.11 orthographic  −.10 

 
 

 phonological  −.11 

 all .62  
Darkly shaded cells contain correlations that are significant at the .01 level.  
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Only lexical and phonological distance correlated relatively strongly. Both are 
significant predictors of the intelligibility results in the stepwise and 
simultanous regression analysis. Nevertheless we ran an additional analysis in 
order to investigate the importance of both predictors. In this analysis 
included all variables except for phonological distance. Instead, we included 
the residuals of phonological distance as predicted by lexical distance, so we 
could investigate the influence of phonological distance without the part 
which can be explained by lexical distance (cf. Appendix H). In this analysis, 
the influence of phonological distance is about the same as in the stepwise 

and enter regression analyses where all variables were included ( = .13) and 
the model explains 62 percent of the variance found in the data. We conclude 
that exposure and lexical distance are the most important predictors of the 
spoken word translation task. Orthographic and phonological distances also 
play a role, but only add little to the explained variance. 

6.5 Written word translation task 

6.5.1 Correlations among variables 
 
Table 6.8 shows the correlations between the written word translation task 
scores and the linguistic and extra-linguistic variables. All linguistic and extra-
linguistic variables correlate significantly with the written word translation 
task scores. However, most of the correlations are rather low, except for the 
correlation between the written word translation scores and exposure (r = 
.74). As for the predicting variables, the correlation between lexical distance 
and phonological distance is relatively high (r = .66).  
 
  
Table 6.8: Correlation matrix of the independent variables and the written word translation 
task scores.  
 

  Extra-linguistic Linguistic 

wwtt score att exp lex ort 

att *.37     
exp *.74 *.42    
lex −.13 *.04 *.26   
ort −.28 −.12 −.10 .35  
phon *.02 *.02 *.30 .66 .12 
Shaded cells contain significant correlations. r > .12: p < .01, r ≤ .12: p < .05., r < .09: p > .05. 
Darkly shaded cells contain clusters of strongly intercorrelated pairs of predictors. One 
member of the cluster will be omitted from later multiple regression models, or its raw values 
will be replaced by residuals (thereby factoring out the intercorrelation).  
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6.5.2 Regression results 
 
The results of a stepwise and simultaneous regression analysis with the 
written word translation task scores as a dependent variable and the linguistic 
and extra-linguistic variables as predictors are shown in Table 6.9. Both 
analyses show the same results: exposure, lexical distance and orthographic 
distance are significant predictors of the written word translation task scores. 
Attitudes and phonological distance are not. 
 However, as shown in § 6.5.1, lexical and phonological distances correlate 
relatively highly (r = .66), so it could be the case that any potential influence 
of phonological distance is suppressed by lexical distance. Therefore, we 
performed a regression analysis with the residuals of phonological distance as 
predicted by lexical distance, i.e. with phonological distance without the part 
that can be predicted by lexical distance. Here, phonological distance does not 
come out as a significant predictor (cf. Appendix I). 
 
Table 6.9: Regression analyses with the written word translation task scores as the dependent 
variable and the linguistic and extra-linguistic variables as predictors. The results of the 
stepwise entry are presented on the left, the results of the simultaneous entry are presented 
on the right. The adjusted R2 in the stepwise entry is cumulative. 
 

Stepwise entry   Simultaneous entry 

Predictors adjusted R²  Predictors r2  
exposure  .55 *.82 attitudes  *.03 
lexical .67 −.32 exposure   *.81 
orthographic .67 −.09 lexical  −.32 
    orthographic  −.09 
    phonological  −.11 

    all .68  
Darkly shaded cells contain correlations that are significant at the .01 level.  

 
We conclude that exposure and lexical distance are the most important 
predictors of the written word translation task scores. Orthographic distance 
can also be a predictor, but as we can see in the stepwise regression (cf. Table 
6.9), this variable does not add much value to the model (only 1 percent ex-
plained variance).  

6.6 Regression analyses without language exposure as a predictor 
 

Since language exposure is by far the most powerful predictor, we decided to 
run additional regression analyses eliminating exposure as a predicting vari-
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able in order to investigate the effect of the other predictors. For each intellig-
ibility test, we ran a stepwise regression analysis including all predicting 
variables except for exposure.  
 Table 6.10 shows the results of the stepwise regression analyses for each 
intelligibility test. With the variables that are left after leaving out exposure as 
a predicting variable, we are able to explain only between 18 and 37 percent 
of the variance found in the intelligibility data. We find the highest amount of 
explained variance in both Cloze tests, probably because we included more 
predicting variables there than in the word translation tasks. Without includ-
ing exposure, all other predicting variables come out as significant predictors 
of the spoken Cloze test scores, except for syntactic distance calculated with 
the movement measure. In the written Cloze test, also all predicting variables 
come out as significant predictors, except for syntactic distance calculated 
with the trigram measure. Since these two syntactic distances (trigram and 
movement measure) correlate relatively highly, so both syntactic measures can 
be considered to be predictors of the Cloze test scores if the exposure vari-
able is excluded as a predictor.  
 
Table 6.10: Results of additional stepwise regression analyses excluding exposure as a predict-
ing variable. The adjusted R2 is cumulative. 
 

Spoken Cloze test Written Cloze test 

Predictor adjusted R2  Predictor adjusted R2  
ortho_affix .16 −.17 ortho_affix .12 −.17 
attitudes .23 *.19 attitudes .21 *.23 
ortho_stems .24 *.49 lexical .26 −.73 
lexical .30 −.67 phon .29 *.27 
phon .32 *.24 ortho_stems .31 *.32 
synt_indel .35 *.27 synt_indel .33 *.25 
synt_tri .37 −.21 synt_move .34 −.13 

Spoken word translation task Written word translation task 

Predictor adjusted R2  Predictor adjusted R2  
attitudes .11 *.33 attitudes .10 *.32 
ortho .16 −.16 ortho .17 −.20 
lexical .18 −.15 lexical .18 −.22 
   phon .19 *.17 
Darkly shaded cells contain correlations that are significant at the .01 level. Lightly shaded 
cells contain correlations that are significant at the .05 level. Empty cells contain variables that 
were not included in the analysis or that did not come out as significant predictors.  
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As for the spoken word translation tasks, attitudes, orthographic distance and 
lexical distance come out as significant predictors of the intelligibility scores 
when exposure is left out as a predicting variable. Suprisingly, phonological 
distance does not come out as a significant predictor for the spoken word 
translation task scores, even though phonological distance does come out as 
predictor when exposure is also included in the model (cf. Table 6.7).  
 When we leave out exposure in the analysis of the written word trans-
lation task, we see that all other variables are significant predictors: attitudes, 
orthographic, lexical and phonetic distance. So phonetic distance comes out 
as a singificant predictor of the written word translation task, even though the 
raw correlation between the word translation task scores and phonological 
distance is very low and insignificant (r = .02). Since phonological distance 
does not really add something to the explained variance in the regression 
model either, we do not consider phonological distance to be a predictor of 
the written word translation task scores.  

We see in both word translation tasks that attitudes and orthographic 
distances play the most important role when exposure is not taken into 
account. Variables that are added after that contribute little to the explained 
variance.  

6.7 Conclusion 
 
Figure 6.1 presents a model of the mutual intelligibility among Danish, Dutch, 
English, German and Swedish based on the outcomes described in this 
chapter. We conclude that previous exposure to a (non-native) language is the 
most important predictor of intelligibility. It emerges as the most important 
predictor of the scores on each intelligibility test used in our study. This result 
seems completely straightforward; the more exposure listeners have had to a 
language, the better they will be able to understand that language. This finding 
is in line with earlier research (cf. Jörgensen and Kärrlander 2001, Lundin and 
Zola Christensen 2001, Delsing and Lundin Åkesson 2005, Gooskens et al. 
2011) and confirms our first hypothesis.  
 Secondly, we conclude that lexis is another important predictor of intellig-
ibility. Together with exposure it is the most important predictor for the intel-
ligibility results of all four tests used in our study, confirming our second 
hypothesis. All variables that are included after that, only add little to the ex-
plained variance of the models. So, as for linguistic similarities between 
language pairs, it is most important that the languages in question share a sub-
stantial part of their vocabulary, rather than sounds or orthographic patterns. 
 Nevertheless, we expected in our third hypothesis to find that phonolog-
ical distance would be a predictor for the spoken Cloze test and spoken word 
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translation task and that orthographic distance would be a predictor for the 
written Cloze test and written word translation task. This hypothesis can be 
confirmed, just as the fourth hypothesis that listeners also use their ortho-
graphic knowledge while listening to a language. This finding is in line with 
findings in former studies (cf. Kürschner et al. 2008, Doetjes and Gooskens 
2009, Gooskens and Kürschner 2010, Schüppert 2011, Gooskens and Van 
Bezooijen 2013). However, the influence of these variables in our data is very 
small, but they do correlate significantly with the intelligibility scores.  
 Finally, we expected that attitude would also be a predictor for our intel-
ligibility results, but that it would play only a minor role. We have shown that 
this is the case in our data, since attitude only emerges as a significant pre-
dictor of the written Cloze test scores. Moreover, it contributes very little to 
the variance explained by the model (together with syntax only 1 percent). 
 

 
 
Figure 6.1: Variables affecting the mutual intelligibility among Danish, Dutch, English, Ger-
man and Swedish based on the data gathered with the four test used in our experiment. A 
darker colour indicates a stronger effect of the variable.   
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As explained in the introduction, we included novel measures of syntactic 
distance as  variables affecting intelligibility in our study. We used three 
different measures to calculate syntactic distance: the movement, indel and 
trigram measure (cf. Chapter 5). Only syntactic distance measured by the 
movement measure comes out as a significant predictor. The results show 
that syntactic distance only affects the intelligibility scores of the written 
Cloze test, and not the spoken Cloze test. So it seems to be the case that syn-
tax only plays a role when people can actually see a text. When they hear it, 
vocabulary and phonology take over. We think this is due to the fact that 
written language is usually easier to understand than spoken language. This is 
confirmed by the scores of our written and spoken tests (cf. Chapter 3). In 
order for syntax to have an effect on intelligibility, the participants first have 
to understand the words before they can put together the sentence. This is 
more difficult for spoken language than for written language. We assume that 
syntactic distances therefore only affect the results of the written and not of 
the spoken Cloze test. As mentioned in the introduction, the syntactic 
variation in our data was very low. This might also have contributed to the 
absence of an effect of syntactic distances on the spoken Cloze test scores.  

Since exposure to the test language was such a powerful predictor, we also 
ran a stepwise regression analysis without exposure as a predicting variable for 
each intelligibility test. It does not come as a surprise to us that exposure is 
such an important predictor. People tend to learn languages as they get more 
exposed to them, and that means that they will begin to understand them, 
too. In that sense, exposure is not a very interesting predictor. What would be 
interesting to know is which linguistic variables influence intelligibility. When 
we get an answer to that question, language policy makers and people who are 
concerned with language education can use that information to improve the 
intelligibility among languages 

When exposure is not taken into account as a predicting variable, we see 
that almost all other variables come out as significant predictors. For both 
Cloze tests, we see that orthographic, lexical and phonological distances are 
the most important linguistic predictors. Syntactic distances also come out as 
a significant predictor, but only add little to the explained variance. We see 
that the indel, trigram and movement measures come out as significant pre-
dictors. Attitudes also come out as a significant predictor.  

In both word translation tasks, attitudes, orthographic and lexical dis-
tances come out as significant predictors, when exposure is not taken into 
account in the analysis. Suprisingly, phonological distance does not come for-
ward as a significant predictor of the spoken word translation taks scores, but 
it does for the written word translation task. However, the raw correlation be-



FEMKE SWARTE: MUTUAL INTELLIGIBILITY OF GERMANIC LANGUAGES 

 

154 

tween phonological distance and the written word translation task scores is 
very low and insignificant (r = .02). Moreover, in the regression model, 
phonological distance only adds 1% to the explained variance of the data 
found in the written word translation taks scores. Therefore we do not con-
sider phonological distance to be a predictor of the word translation task 
scores.  
 To sum up we can say that exposure to a language and lexis are the most 
important predictors of intelligibility. Variables that are added to the model 
after that, only contribute a very small amount to the explained variance 
found in the intelligibility data. We therefore confirm the view advocated in 
earlier research, namely that word recognition is the key to intelligibility (e.g. 
Cutler 1994, Van Heuven 2008). As we have seen, orthography, phonology, 
attitudes and syntax also affect intelligibility. These variables can be seen as 
supporting variables for the success of recognising lexical similarities. Recogn-
ising cognates is only possible if a speaker can put together the orthographic 
or phonological segments. When the orthographic or phonological distances 
are too large, it is impossible to recognise a cognate.  
 With the variables included in our experiment, we are able to explain 
between 60 and 70 percent of the variance found in the intelligibility results. 
This is a substantial amount, but still there are influencing variables that we 
have not uncovered in our study. Variables we would like to mention in this 
context are linguistic variables like for example phonological conditional 
entropy (cf. Moberg et al. 2007), but also variables that generally come into 
play when participants perform in experimental tests, like cognitive skills and 
IQ of the participants, and motivation to complete the test. These are 
variables that could be added in a model of intelligibility in future research.  
 



 

Chapter 7. Conclusion and discussion 
 
 
The aim of this thesis was to measure the degree of mutual intelligibility 
among Danish, Dutch, English, German and Swedish and to uncover 
linguistic and extra-linguistic variables that affect the mutual intelligibility 
among these languages and their relative importance. The thesis started out 
with a summary of previously carried out studies on this matter. These studies 
have borne out that the Scandinavian languages are mutually intelligible to a 
high degree. The mutual intelligibility among the West Germanic languages 
has not been as extensively investigated as for the Scandinavian languages. 
Most of the studies revolve around the mutual intelligibility of Dutch and 
German (cf. Ház 2005; Gooskens et al. 2015).  
 In our study we included the five largest Germanic languages and investig-
ated their mutual intelligibility. Also, we measured language attitudes, 
language exposure and linguistic distances among the languages and invest-
igated which linguistic and extra-linguistic variables are predictors of German-
ic intelligibility. 

Based on earlier research, we formulated three hypotheses. Firstly, we 
expected to find higher degrees of mutual intelligibility within language 
branches (North vs. West Germanic languages). Secondly, we assumed to find 
higher degrees of acquired than inherited intelligibility. In other words, we 
expected languages that were actively acquired by our participants (like Eng-
lish and German) to be more intelligible than languages which are expected to 
be mutually intelligible based on genealogical features (like Danish and 
Swedish). Finally, we expected to find an asymmetry between spoken Danish 
and Swedish, as has been found in many previous studies ((Maurud 1976a/b, 
Bø 1978, Börestam Uhlmann 1991, Jörgensen and Kärrlander 2001, Lundin 
and Zola Christensen 2001, Delsing and Lundin Åkesson 2005, Gooskens 
2006, Schüppert 2011). 

§§ 7.1-4 will summarise and discuss the outcomes of our research; § 7.5 
will provide suggestions for future intelligibility studies.  

7.1 Mutual intelligibility among Danish, Dutch, English, German and 
Swedish 
 
In Chapter 3 we assessed the mutual intelligibility among Danish, Dutch, 
English, German and Swedish. We used three tests to do this. Firstly, we used 
a picture task, in which participants had to match a picture to a text they just 
read or heard. This test was used to measure global text comprehension. In 
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order to test which subskills influence comprehension and intelligibility, we 
used two other test: i) a Cloze test, in which participants had to place words 
into gaps in a text, in order to measure intelligibility on the test level and ii) a 
word translation task, in which participants had to translate isolated words, to 
measure intelligibility on the word level.  
 The results of our tests show a picture that matches the traditional Ger-
manic language tree (as described in for example Harbert 2006: 8). This is the 
case for each separate test and for all tests taken together. Figure 7.1 shows a 
dendrogramme based on the (unweighted) means of the scores of the spoken 
Cloze test, word translation task and picture task, and a dendrogramme based 
on written versions of the same three tasks.  
 

 
 
Figure 7.1: Dendrogrammes based on the testscores of all spoken (left) and written (right) 
intelligibility tests. 

 
We see a clear division between the North and West Germanic languages. 
Our first hypothesis, in which we expected to find a higher degree within 
language branches, can therefore be confirmed.  
 We found that our participant groups score best on the tests in English 
and German. We can explain this by the fact that these are languages that are 
taught in European schools. Moreover, English is the lingua franca used in 
Europe. Our second hypothesis, in which we assumed to find higher degrees 
of acquired than inherited intelligibility, can be partly confirmed by this find-
ing. The only exception needs to be made for Danish and Swedish. The 
Danish and Swedish participants perform best on the tests in English, a 
language they have acquired at school. Nevertheless, they perform better on 
each others‟ languages than on German, eventhough they also learned Ger-
man at school. We think this is due to the close linguistic relationship be-
tween Danish and Swedish.  
 In our third hypothesis we expected to find an asymmetry between 
spoken Danish and Swedish. This hypothesis can partly be confirmed. Danes 
and Swedes understand each other fairly well. We find scores that vary 
between 56 and 77 percent for the spoken Cloze test and word translation 
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task and 85 and 89 percent for the written Cloze test and word translation 
task. Danes and Swedes score at ceiling in the spoken and written picture task 
in each others‟ languages.  

Our results are comparable to earlier research on the mutual intelligibility 
between Danish and Swedish (Maurud 1976a, b, Bø 1978, Jörgensen and 
Kärrlander 2001, Lundin and Zola Christensen 2001, Delsing and Lundin 
Åkesson 2005, Gooskens 2006, Schüppert 2011). These studies used different 
participants and methods than we did, so it is impossible to directly compare 
the percentages, but we find the same trends in our data. We see that Danes 
and Swedes perform better on tests in each others‟ written than spoken 
language and we find an asymmetry between spoken Danish and Swedish. 
Danes understand spoken Swedish better than Swedes understand spoken 
Danish.  

It is important to note, however, that we only find this asymmetry in the 
spoken word translation task, not in the spoken Cloze test or spoken picture 
task. In contrast to our findings, earlier studies have found the asymmetry on 
the text level (cf. Jörgensen and Kärrlander 2001, Lundin and Zola 
Christensen 2001, Delsing and Lundin Åkesson 2005). We think this is due to 
the use of different methods. Previous studies used texts to which the parti-
cipants had to answer open questions to the text. This requires an extensive 
understanding of the text. We, however, used a picture task, which intended 
to measure global understanding and therefore yielded ceiling effects which 
made it impossible to show an asymmetry. The other text test we used was a 
Cloze test, in which participants had to fill gaps with words. In this test 
participants could clearly use their linguistic knowledge to fill the gaps, where-
as answering open questions to a text requires that the participants under-
stand the complete message. We therefore think that the Cloze test we used is 
less sensitive than the test used in previous research to measure intelligibility 
on the text level.  

We assume that the fact that we do find an asymmetry in the spoken word 
translation task is due to the restricted amount of information the participants 
have in this test. They have to translate isolated words, so they can only use 
the information they can find in that one word. It is known from the litera-
ture that Danes speak faster and reduce more than Swedes (cf. Schüppert, 
Hilton, Gooskens and Van Heuven 2012, Schüppert and Hilton 2013), so in 
other words: Swedes have to process the same number of semantic units 
(words or morphemes) in less time when they listen to Danish words than 
Danes get when the latter listen to Swedish words. Moreover, the Danish 
words are sloppily articulated, which is no problem at all for Danish native 
listeners but which is a potential stumbling block for Swedish listeners. When 
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words are reduced in a text, the participants have the context to help them to 
get the meaning of a word. This context is lacking when participants have to 
deal with isolated words. 

Furthermore, we found that Dutchmen and Germans do not understand 
each other‟s languages as well as Danes and Swedes do, but still get scores of 
above 50 percent on almost every test (the exception being the spoken Cloze 
test, where the German participants have a mean score of 31 percent). The 
intelligibility of Dutch and German is asymmetric. Dutch participants score 
better on the spoken and written Cloze test and the spoken and written word 
translation task in German than vice versa. We see the fact that German is 
part of the Dutch school curriculum as the most important explanation for 
this. This is also the case in Denmark and Sweden, which explains the asym-
metry between Danish and Swedish on the one hand and German on the 
other hand we found in most of our tests, too.  

As for intelligibility across North and West Germanic languages, we see 
Danes and Swedes on the one hand and Dutchmen on the other understand 
about 10 to 30 percent of each other‟s languages in the Cloze test, 36 to 58 
percent in the word translation task and 61 to 80 percent in the picture task. 
These numbers are roughly the same for the German participants who took 
one of the tests in Danish or Swedish. Not taking into account English and 
German for Danes and Swedes, we can say that speakers of North and West 
Germanic languages can understand each other only at a very global level, but 
are not able to decode more complicated messages in each others‟ languages. 
The English participants are the worst performing group. They score relat-
ively high on the German tests, because German is taught as a foreing 
language in schools in the United Kingdom, but they score porely on the tests 
in Danish, Dutch and Swedish. This can be explained by the fact that English 
is furthest away from the other Germanic languages. Therefore, it is hard for 
Englishmen to understand Danish, Dutch and Swedish without prior know-
ledge of these languages.  
 Finally, we see a trend in our data that it is easier to understand written 
than spoken language. However, this finding has to be handled with caution. 
We do not find any significant differences between the scores on the written 
and spoken picture task. For the Cloze test, we find that the written version is 
easier than the spoken version in most of the language combinations except 
for for Danes confronted with Dutch, English or German and for 
Englishmen confronted with Danish, Dutch, German or Swedish. For the 
word translation task we also see that that the written version is easier than 
the spoken version in all of the language combinations except for Englishmen 
and for Swedes confronted with German. 
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7.2 Language attitudes and language exposure 
 
Chapter 4 examined the language attitudes speakers of Danish, Dutch, Eng-
lish, German and Swedish hold towards each other‟s languages and how 
much exposure they have had with the test languages. In this section we will 
discuss the most important outcomes of this part of our study.  
 
Language attitudes 
We used two attitude tests in our experiment. In the first attitude test the 
participants saw a list with the five Germanic languages included in the 
project and they had to indicate how beautiful they found each language on a 
scale from 1 (ugly) to 5 (beautiful). This test was aimed at measuring the 
attitudes based on the prejudices that the participants hold towards the 
languages. In the second attitude test the participants heard a sound fragment 
of each language on which they could base their opinion. Again, they had to 
indicate how beautiful they found each language on a scale from 1 (ugly) to 5 
(beautiful).  

The results show that all participant groups hold the most positive 
attitudes towards English. This comes as no surprise to us, since English is 
the lingua franca of the world and enjoys the highest prestige of the five 
Germanic languages included in our project. Furthermore, Dutch and Danish 
are judged most negatively by most participant groups. We think one of the 
explanations for this finding is that Dutch and Danish enjoy the least prestige 
of the five languages included in our study. We already addressed the position 
of English, but also German and Swedish are languages that are spoken in 
countries which are usually considered to be politically and economically 
more important than Denmark and the Netherlands in their respective part of 
Europe, i.e. in Scandinavia and continental Western Europe, respectively. 
Sweden is often referred to as the “big brother” of Denmark and the same is 
said about Germany in relation to the Netherlands. But the cause for the fact 
that Dutch and Danish are judged most negatively might also lie in linguistic 
features. Van Bezooijen (1996) listed various linguistic features that could 
possibly influence people‟s language attitudes. Gooskens et al. (to appear) 
mentioned, for example, that Danish is a rather monotonous language com-
pared to Swedish. They think this might be one of the linguistic variables that 
cause people to judge Danish less positively than Swedish.  

We find asymmetric attitudes between Danish and Swedish. Danes hold a 
more positive attitude towards Swedish than Swedes to towards Danish. This 
is in line with findings in former studies (cf. Delsing and Lundin Åkesson 
2005, Gooskens 2006, Schüppert and Gooskens 2011). It was generally 
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assumed that these asymmetric language attitudes were based on cultural 
norms that were present in Scandinavia. Gooskens et al. (to appear), however, 
found that listeners outside Scandinavia (Germany and China), who were not 
or less aware of the culture norms in Scandinavia, also held more positive 
attitudes towards spoken Swedish than towards spoken Danish. This suggests 
that there are certain linguistic or phonetic features that lead to Swedish being 
received as a more beautiful language than Danish and that cultural norms are 
not the only explanation for this finding.  

Another striking result is that we did not find any asymmetries between 
German on the one hand and Dutch, Danish and Swedish on the other hand, 
even though earlier research indicated that speakers of other (Germanic) 
languages used to hold a negative attitude towards German due to certain 
stereotypes that were related to World War II (cf. for example Renckstorf and 
Lange 1990, Jansen 1993, Dekker et al. 1997). Nevertheless, our findings are 
in line with outcomes of more recent studies, which also indicate that the 
negative image of Germany, Germans and the German language is disappear-
ing (cf. for example Duitslandinstituut 2010).  

Finally, we correlated the scores of the two different attitude tests we 
used. We find that the scores of the attitude tests correlate relatively highly (r 
= .67). Therefore we took the mean of both attitude tests in almost all the 
regression analyses we ran in order to investigate which linguistic and extra-
linguistic variables influence intelligibility (cf. Chapter 6 and § 7.4).  
 
Language exposure 
In order to test how much exposure the participants had had to the language 
they took the intelligibility experiment in, we used a questionnaire with six 
scales. These scales represented six situations in which a person can get con-
fronted with a language. The scales we used were i) listening to people speak-
ing the related language in the presence of the participants (e.g. on vacation, 
at work, doing shopping etc.), ii) watching television, DVDs or movies in the 
related language, iii) playing computer games in the related language, iv) 
chatting or surfing on the internet in the related language, v) talking to people 
in person, on the telephone or via Skype and iv) reading books, newspapers, 
magazines and/or text on a computer screen in the related language. The 
participants had to indicate for each scale how often they got confronted with 
the test language during the last five years in that specific situation. The scales 
ranged from 1 (never) to 5 (every day).  

Based on this questionnaire about language exposure, we find that our 
participant groups have had the most exposure to English. This is not at all 
surprising, since English is the lingua franca of the world. All participant groups 
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learned English at school (eight to ten years on average, cf. § 3.3.4). Also, 
most participant groups have had a relatively large amount of exposure to 
German, since that is also a language taught at the schools in the countries 
included in our project. On average, our participants had learned between one 
and four years German. These findings can be explained by the fact that 
English and German are the largest languages included in the project in terms 
of number of speakers. Also, they are politically and economically very in-
fluential.  

Furthermore we find that German and Dutch participants had hardly any 
exposure to Danish and Swedish. Danes and Swedes have hardly been ex-
posed to Dutch, either. A striking result was that we did not find an asym-
metry in exposure between Danish and Swedish. Danes and Swedes have had 
an equal amount of exposure to each other‟s languages, even though we in-
cluded more Danish participants who lived close to the Swedish border than 
vice versa.  

Finally, we correlated the six scales we used to measure language exposure 
with the target language. Most of the scales correlated highly with each other 
(r-values between .65 and .90). Therefore we decided to take the mean of all 
six exposure scales and only include this new exposure variable in the re-
gression analysis we performed in order to investigate which linguistic and 
extra-linguistic variables affect intelligibility (cf. Chapter 6 and § 7.4). Since 
our participants had had such a large amount of exposure to English and 
German and the amounts of exposure between the other language pairs were 
lower, we expected language exposure to be an important predictor of intel-
ligibility (cf. § 7.4).  

7.3 Linguistic distances 
 
In Chapter 5 we measured the linguistic distances on the lexical, orthographic, 
phonetic and syntactic level. We used the text corpus used for the Cloze test 
and picture task and the word list used for the word translation task in the 
intelligibility experiment to calculate these distances. This allowed us to 
compare linguistic distances and intelligibility results that were based on the 
same material. 
 The results of the lexical and orthographic distances show a clear division 
between the North and West Germanic languages. We counted the number 
of non-cognates (cf. Chapter 1 for our definition of cognates and non-
cognates) between language pairs as linguistic distances. We did this for the 
word lists, which only consisted of nouns and for the text corpus, which 
consisted of content and function words. The distances are usually smaller in 
the word lists than in the text corpus. This is logical, since nouns are usually 
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more easily integrated from one language into the other (cf. Haugen 1950, 
Muysken 1981, Singh 1981) and are therefore more similar across languages 
than function words. We calculated the orthographic distances with help of 
the Levenshtein procedure (cf. § 5.2.2 for a detailed explanation of this pro-
cedure). 
 The results show that Danish and Swedish are very closely related. They 
share 94-96 percent of their lexicons and 77-83 percent of their ortho-
graphies. Dutch and German are also closely related. They share 78-93 
percent of their lexicons and between 55 and 71 percent of their ortho-
graphies. A comparison of the two North Germanic languages, Danish and 
Swedish, and the two West Germanic languages, Dutch and German, bears 
out that these two groups of languages have between 54 and 87 percent of 
their lexicons and about 64-68 percent of their orthographies in common. So 
all language pairs are more closely related to each other in terms of lexis than 
in terms of orthography.  

English is furthest away from the other Germanic languages and shares 
between 48 and 73 percent of its lexicon with the other four languages. The 
orthographic distances between English and the other languages are also 
larger. English shares only between 39 and 69 percent of its orthography the 
other Germanic languages. The large difference between English on the one 
hand and Danish, Dutch, German and Swedish on the other hand can be 
explained by historical influences of Celtic and especially French on the Eng-
lish lexicon (see e.g. Baugh and Cable 2013).  
 The phonological and syntactic distances produce a slightly different 
division than the traditional classification of North and West Germanic 
languages. We calculated the phonological differences also with the help of 
the Levenshtein procedure (cf. § 5.2.2). The results show that Dutch and Ger-
man are phonologically most closely related. The phonological distance be-
tween these two languages is only 37 percent. Strikingly, Danish and Swedish 
do not form a cluster anymore. Swedish is more closely related to German 
(distance of 45 percent) and Dutch (distance of 45 percent) than to Danish 
(46 percent distance). The fact that Danish and Swedish are orthographically 
much more closely related than phonetically is due to the fact that Danish 
phonology developed differently than that of the other Scandinavian 
languages during the Middle Ages which led to new developments in Danish 
like the voicing of unvoiced plosives after vowels, the development of a 
glottal stop and the changing of unstressed suffixes into a schwa, which did 
not take place in Swedish (Braunmüller 1999, Vikør 2002, Zeevaert 2004) (cf. 
§ 1.2.1 for examples). English is again furthest away from the other languages 
(around 50 percent distance). As already explained in the introduction (cf. § 
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1.2.2), this is due to the historical developments in English like the Great 
Vowel Shift and lexical influences of French (Van Gelderen 2006).  
 The syntactical position of English is slightly different than its position in 
the other linguistic domains. Syntactically, English forms a cluster together 
with Danish and Swedish. This confirms findings by Heeringa et al. (to 
appear) and Emonds and Faarlund (forthcoming). 

We were one of the first to systematically calculate syntactic distances 
between language pairs and compare these distances to intelligibility results. 
Therefore, we calculated syntactic distances in three ways, in order to see 
which distance was the best predictor of intelligibility. These were the move-
ment, indel and trigram measure (cf. § 5.2. for an explanation of these 
methods). In the regression analyses we ran in Chapter 6, we found that only 
syntactic distances as calculated by the movement measure came out as a 
significant predictor of intelligibility. When leaving exposure out of the ana-
lysis as a predicting variable, however, syntactic distances as calculated with 
the indel and trigram measure also come out as significant predictors of the 
Cloze test scores. Since some of the syntactic distances we calculated inter-
correlated relatively highly (r-values up to .72), in future research it might be 
better to include a smaller number of syntactic distances. Based on the out-
comes of our research, we recommend using the movement measure, since 
this is the only syntactic measure that comes out as a significant predictor of 
intelligibility.  

7.4 Predictors of intelligibility  
 
In Chapter 6 we investigated which linguistic and extra-linguistic variables can 
predict intelligibility. We did this by performing regression analyses for the 
spoken and written Cloze tests and the spoken and written word translation 
tasks. We left out both picture tasks, because almost all participant groups 
scored at ceiling level at this test, leaving too little variation to make 
regression analysis a feasible undertaking.  
 The results of the regression analyses show comparable results for each 
remaining intelligibility test. This is not surprising, since we found that the 
scores of the different intelligibility tests we used correlate very highly, with r-
values between .79 and .97 (cf. § 3.5).  
 Language exposure is by far the most important predictor of our 
intelligibility results. Taking exposure in as a predictor, we are able to explain 
between 60 and 70 percent of the variance found in the intelligibility scores. 
When we leave exposure out as a predicting variable, the remaining variables 
can only explain between 19 and 37 percent of the variance in the data. This 
seems trivial to us, since getting a great amount of exposure to a language is a 
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necessary precondition to learning a language. When someone has learned a 
language (either at school or by getting exposed to a language very often), the 
role of linguistic variables for the intelligibility of the language will be smaller 
than for a person that did not learn the language.  
 Lexical distance is the most important linguistic predictor of our 
intelligibility results. Together with exposure, lexical distances explain the larg-
est part of the variance found in the intelligibility scores. In the regression 
analyses for each intelligibility test we saw that the variables which are added 
after exposure and lexical distance only explain a very small additional amount 
of the variance. This seems logical to us, since we know from former research 
that recognizing words is the most central aspect of intelligibility (e.g. Cutler 
1994, Van Heuven 2008). Word recognition is easier when the languages in 
question share a large part of their vocabulary. So to first step is to recognise 
a word as a cognate or a non-cognate. When a word is a cognate, other 
linguistic variables, like phonological or orthographic similarities between the 
language pairs can help to make it easier to recognise the word.  
 Therefore it is not surprising that phonological and orthographic distances 
do come out as significant predictors of intelligibility, but at the same time 
only add little to the model. In all of the models orthographic and/or phono-
logical distance only add one percent to the amount of explained variance 
found in the intelligibility data. Interestingly, however, orthographic distance 
also comes out as a significant predictor of the spoken intelligibility scores. 
This finding is in line with results of earlier studies, which bore out that 
listeners use their orthographic knowledge when listening to spoken speech 
(cf. Kürschner et al. 2008, Doetjes and Gooskens 2009, Gooskens and 
Kürschner 2010, Schüppert 2011, Gooskens and Van Bezooijen 2013). Using 
orthographic knowledge while decoding a spoken message has turned out to 
be an explaining variable for asymmetric intelligibility, like often has been 
found for Danish and Swedish. As Schüppert (2011) explains, the Danish and 
Swedish orthographic systems look very much alike. At the same time, Danes 
reduce and assimilate more than Swedes when they speak. In other, simple 
words: Swedes speak more like they write than Danes do. So Danes can 
match Swedish sounds to an orthographic pattern that is similar to their own. 
The Danish sounds match with an orthographic pattern that is different from 
the orthographic pattern Swedes are used to. Therefore Danes have a larger 
advantage of their orthographic knowledge when they get confronted with 
spoken Swedish than Swedes have when they get confronted with spoken 
Danish.  
 We expected that syntactic distance would only play a role for the Cloze 
tests, since the word translation task does not involve any syntax. This 
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hypothesis was true, but we found that the influence of syntactic distance is 
only marginal. When we look at the analyses where all variables were taken 
into account as possible predictors, the movement measure was the only 
syntactic distance that was a significant predictor of the intelligibility scores. 
In the analysis where exposure was left out as a predictor, however, syntactic 
distances as calculated with the indel and movement measure also came 
forward as significant predictors of the Cloze test scores.  
 Next to exposure, language attitude was the second extra-linguistic 
variable we included in our analyses. As we expected, the effect of attitude on 
the intelligibility scores was very small. Attitudes only played a role for the 
written Cloze test scores. Together with syntactic distance, the attitudes only 
add 1 percent to the explained variance found in the intelligibility data. How-
ever, we find significant correlations between attitudes and intelligibility 
scores are significant (r-values between .34 and .40). Also, attitudes come out 
as a significant predictor of the scores of all intelligibility tests when exposure 
is left out as prediciting variable (cf. § 6.6). 
 When we leave exposure out as a significant predictor we see that more of 
the other variables come out as significant predictor. In the Cloze test, 
attitudes and orthographic, lexical and phonological distances come out as 
significant predictors. Syntactic distances do too, but only add little to the 
explained variance. In the word translation tasks, attitudes and othrographic 
and lexical distances are significant predictors of the scores when exposure is 
left out as a variable. Phonological does not come out as a significant pre-
dictor of the spoken word translation tasks. It does in the written word trans-
lation task, but the raw correlation between phonological distance and the 
written word translation task scores is very low and insignificant (r = .02) and 
phonological distance adds very little to the explained variance. Therefore, 
phonological distance should not be considered to be a predictor of the 
written word translation task scores. 
  We are able to explain between 60 and 70 percent of the variance found in 
the data with the predictors we included in our study. As we already 
explained, however, exposure alone is already responsible for 47 to 61 percent 
of the explained variance. This means that without exposure as a predicting 
variable, we can only explain between 18 and 37 percent of the variance 
found in the data. This is rather low compared to other studies. Tang and Van 
Heuven (2015), for example, investigated which variables affect the mutual 
intelligibility of 15 Chinese dialects. They included lexical and phonological 
distances and distances that expressed the amount of phonemes and tones the 
dialects had in common. With these linguistic measurements alone they were 
able to explain 87 percent of the variance found in their intelligibility data, 
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about 59 to 68 percentage points more than we can explain while taking only 
our linguistic measurements into account. However, Tang and Van Heuven 
performed their regression analysis on the level of language combinations, 
taking the mean score per listener group as dependent variable. We per-
formed our regression analysis on the participant level and took the intelligib-
ility score of each individual participant into account. Therefore, our study is 
not directly comparable to the study by Tang and Van Heuven.  

The explained variance in our study is also low compared to other studies 
on Germanic language pairs. Kürschner et al. (2008) investigated which 
linguistic variables could predict the intelligibility of Swedish words for 
Danes. They included eleven different linguistic variables, i.e. phonetic dis-
tances, foreign sounds, word length, word stress differences, differences in 
number of syllables, lexical tones, glottal stop, neighbourhood density, 
etymology (native words vs. loan words), orthography, word frequency, and 
were able to explain between 16 and 22 percent of the variance found in their 
data with eight of them. This is without including lexical distance, which in 
our study was responsible for the largest part of explained variance by lexical 
variables (between 15 and 24 percent). 

Schüppert (2012) tested which linguistic variables could predict the intel-
ligibility of Danish words for Swedes and was able to explain an even higher 
percentage of the variance found in her intelligibility data than Kürschner et 
al. did. She included five linguistic distances (phonetic distances, tonemes, 
word length, differences in syllable number, unknown sounds). No lexical dis-
tances were included. Three of the variables Schüppert included emerged as 
significant predictors of intelligibility: phonetic distance, tonemes and un-
known sounds. These variables alone could already explain 44 percent of the 
variance found in the intelligibility results. However, in both the study by 
Kürschner et al. (2008) and the one by Schüppert (2012) the number of 
correct translations per word were taken as the dependent variable. As we 
already mentioned we performed our regression analyses with the intelligib-
ility scores per participant as a dependent variable. Therefore, our results can-
not be directly compared to these two studies. Nevertheless, we would like to 
argue performing an analysis including intelligibility scores could best be 
performed at the participant level. Comprehension is something individuals 
do, not linguistic communities. Measuring at an aggregate level runs the risk 
of inflating the r². 
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7.5 Future research 
 
As we explained in § 7.4 we were able to explain between 60 and 70 percent 
of the variance found in our intelligibility data with a selection of linguistic 
and extra-linguistic variables. However, exposure accounted for the largest 
part of this explained variance. When we removed exposure as a predicting 
variable, we were only able to explain between 19 and 37 percent of the 
variance, with lexical distance being the most important linguistic variable (ex-
plaining between 15 and 24 percent of the variance). The role of phonological 
and orthographic distances was only marginal. We think an explanation of 
this might be that our linguistic distance measurements were too broad. We 
calculated phonological and orthographic distances with help the Levenshtein 
procedure. As for the orthographic distances, we only used three weighings: 0 
(no difference), 1 (difference in the stam of the word) and 0.3 (difference in 
diacritic). It would be interesting to use more different weighings in order to 
get more fine-grained orthographic distances in future research.  

As for phonological distance, we used broad phonological transcriptions 
to calculate the phonological distances with. We did not have the resources to 
create narrow phonological transcriptions, but this would be worthwile to do 
in future research Gooskens et al. (2015) investigated the mutual intelligibility 
of Dutch-German cognates and found that phonological details play an 
important role for Dutch-German intelligiblity. They tested German children 
and Dutch children who had not yet learned any German at school, which 
enabled the researchers to investigate the effect of linguistic variables on the 
asymmetric intelligibility that has been found between Dutch and German 
without the influence of language exposure. The title of their paper says it all: 
The devil is in the detail. They found that phonetic details and the way these 
details are interpreted by the listener were important explanatory variables for 
the asymmetric Dutch-German intelligibility. The measures we used cannot 
not uncover these details. Gooskens et al. mention, for example, the German 
word Jahr and the Dutch word jaar. In a broad phonological description both 
the German and the Dutch word are transcribed the same, namely: /ja:r/. 
Nevertheless, these words are not identically pronounced in Dutch and 
German. The [r] at the end of the word is often omitted in German and 
therefore Dutch participants will sometimes perceive the word as /ja:/, which 
means „yes‟ in Dutch (cf. Gooskens et al. 2015: 273). As already explained, 
our measurements were not fine-grained enough to pick up on such details. 
Nevertheless we think that these details are very important for language 
combinations which are closely related to a relatively large extent, like Dutch 
and German, and Danish and Swedish. Therefore we would like to re-
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commend that further research would use linguistic measurements that are 
sensitive enough to express linguistic details, so that the influence of linguistic 
variables for intelligibility can be more precisely investigated.  

As we saw in Chapter 6, some predictors we included intercorrelated 
strongly. This is something future research should also take into account. For 
example, both attitude tests we used (with and without a sound sample, cf. § 
4.2.1) intercorrelated between .69 and .79 depending on the particular intellig-
ibility test (different participants per test). Therefore, it might be enough to 
include only one attitude variable. We would recommend using the attitude 
tests without a fragment in this case, because this test is easiest to conduct, 
since no recordings need to be made. Nevertheless one should keep in mind 
what kind of attitudes need to be measured. An attitude test without sound 
samples usually aims at measuring language attitudes that are based at pre-
judices, where in attitude tests with a fragment the attitudes are based on an 
actual sound sample of the language to which the attitude is measured 
(preferably in a matched guise experiment).  

We also found that the lexical distances correlated relatively strongly with 
the orthographic and sometimes phonological and syntactic distances we 
calculated. This is also something that should be kept in mind in the future. If 
the aim is to find the best linguistic predictor of intelligibility, in line with 
findings of Tang and Van Heuven (2015), we recommend including lexical 
distance. If one is interested in the influence of other linguistic predictors, 
however, we recommend excluding lexical distance and include other 
linguistic variables.  

As we explained in § 7.3, we used three syntactic distance measures: the 
movement, indel and trigram measure. Both the trigram and movement 
measure correlated significantly with the Cloze test scores, but the movement 
measure has shown to be the best (and only significant) syntactic predictor of 
the intelligibility results. The other two syntactic distances did only play a role 
when exposure was left out as predicting variable (cf. § 6.6). Since the trigram 
measure correlated highly with the two other syntactic measurements, we 
think the trigram distances can be left out in future research on the 
intelligibility of Germanic languages. We recommend including the movement 
measure in any case, since this was the only syntactic distance that came out 
as a significant predictor in our research when all variables were included. 
Nevertheless, one should keep in mind that the way we compared syntactic 
distance to intelligibility results is new. Therefore the methods we used should 
be explored more extensively, for example with other (non-Germanic) 
language combinations. In our project this will be done in the other Ph.D.-
projects on the mutual intelligibility of Romance and Slavic languages.  
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The final comment we would like to make here, is that the scores of the 
different tests we used in our experiment correlate very highly (r-values vary 
from .79 to .97). These correlations are relatively strong compared to earlier 
research. Wang (2007), for example, tested how well speakers of Chinese, 
Dutch and American speakers of English could understand different varieties 
of English as a lingua franca. She used six intelligibility experiments in her study 
and correlated the scores of the different tests with each other. The cor-
relations she found were noticeably lower than ours (r-values ranging from 
.61 to .82). We think this is due to the type of tests we used. We only used 
word translation tasks and text tests. Wang used tests on the level of con-
sonants, vowels, words and sentences.  

Since the scores of the tests correlate so highly, it might be enough to only 
use one intelligibility test. In that case we would recommend using a spoken 
or written word translation task, because we find the highest correlations 
between the word translation tasks and the other tests (cf. § 3.5). In a way this 
seems logical, since understanding a language starts with understanding 
words. When listeners try to understand a text they first have to understand 
the words. However, this recommendation has to be handled with caution. 
One always has to choose a test which best fits the aim of the research. When 
the goal should be to test the influence of syntactic structures on intelligibility, 
for example, it makes no sense to use a word translation task, because there is 
no syntax involved in isolated words in Germanic languages.  

In our study we provided an overview of how well speakers of Danish, 
Dutch, English, German and Swedish between 18 and 33 years old with a 
university education understand each other, which attitude they hold towards, 
and how much exposure they have had with each others‟ languages, how 
these languages are related to each other on several linguistic levels and which 
linguistic and extra-linguistic variables are predictors of intelligibility. We 
tested twenty language pairs using the same methodology, making the results 
commensurable for the first time. Our results are not only interesting from a 
(socio-)linguistic point of view, but are also of value for language teaching in 
the Germanic language area. Our results showed that being exposed to a 
language is the most important variable affecting intelligibility, but we also 
saw that participant groups that were less exposed to each others‟ languages 
still could understand each others‟ languages to a certain extent. Right now, 
language teaching mostly focusses on learning a language in each skill; 
listening and reading (receptive skills) as well as writing and speaking (pro-
ductive skills). Future language teaching could focus more on the receptive 
skills in order to enhance mutual intelligibility among neighbouring languages. 
With English becoming more and more important both as a lingua franca and 
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as the preferred foreign language at European schools, a decreasing amount 
of room is reserved for other languages in the school curricula. Focussing 
more on receptive skills only and stimulating the use of receptive multi-
lingualism could be the right action to protect foreign language teaching in a 
time where English is getting increasingly important. Future research could 
therefore focus more on programs that teach and train the use of receptive 
multilingualism. Current examples that point in that direction are the Euro-
ComGerm and EuroComRom programmes (cf. Klein and Stegmann 2000, 
Hufeisen and Marx 2014). Our results can be used for this purpose. Looking 
at the outcomes of our study we can say that getting familiar with the lexicon 
of the other language is most important, since lexical distance came out as the 
most important linguistic predictor. In addition to that, knowledge about the 
phonology, syntax and orthography of the other language could also con-
tribute to a better understanding of the other language.  

Also, our results provide important insights for communication in 
Europe. As is commonly known, receptive multilingualism is already widely 
used in Scandinavia. In the rest of the Germanic language area, however, 
people rather use other ways of communication, which is in most cases 
English as a lingua franca (ELF). Based on our results, we think that speakers 
of some of these languages could successfully communicate using receptive 
multilingualism. When Dutchmen and Germans meet, for example, they 
mostly use ELF or the Dutch persons speak German because they have 
learned it in school. Even though German is part of the Dutch school 
curriculum, this does not mean, however, that every Dutch person has a high 
proficiency in German. Therefore, situations where Dutchmen speak German 
with Germans can often lead to communication problems. Our results show 
that Germans understand between 31 and 87 percent of spoken Dutch. These 
outcomes suggest that at least in global settings, like doing grocery shopping 
or ordering food at a restaurant, Dutchmen and Germans could communicate 
while each using their own language. When Germans would learn to improve 
their receptive skills in Dutch, these communicational benefits could only 
become larger.  

Our findings are, of course, not only interesting for the Germanic 
language area. The European Union is becoming larger and larger and the 
number of official languages, minority languages, dialects and other regional 
varieties it includes keep increasing. Protecting these different languages and 
varieties has been one of the core values of the European Union for decades. 
We think paying more attention to the possibilities of receptive multi-
lingualism might be one of the keys to achieve this goal.  
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Appendix A  
 

 

Texts used for the picture task and Cloze test. The words that were 

removed from the texts in the Cloze test are in bold.  
 
Child athletes  
Parents whose children show a special interest in a particular sport have a 
difficult decision to make. Should they allow their children to train to 
become top sportsmen and women? For many children it means starting 
very young. School work, going out with friends and other interests have to 
take second place. It's very difficult to explain to young children why they 
have to train for five hours a day. That includes even the weekend, when 
most of their friends are playing. Another problem is of course money. In 
many countries money for training is available from the government for the 
very best young athletes. If this help cannot be given the parents have to find 
the time and money to support their children. Sports clothes, transport to 
competitions, special equipment etc. can all be very expensive. Many parents 
are understandably worried that it‟s dangerous to start serious training in a 
sport at an early age.  
Some doctors agree that young muscles may be damaged by training before 
they are properly developed. Trainers, however, believe that you can only 
reach the top as a sports person when you start young. What is clear is that 
very few people do reach the top. So both parents and children should be 
prepared for failure. It happens even after many years of training. 
 
Catching a cold  
Hello, my name is Christina and I give advice to people with questions about 
their health. I get a lot of letters at this time of year. People complain that 
they have a cold which won't go away. There are so many different stories 
about how to prevent or cure a cold. So it's often difficult to know what to 
do. Colds are rarely dangerous, except for people who are already weak, such 
as the elderly or young babies. Still, colds are always uncomfortable and 
usually most unpleasant. Of course you can buy lots of medicines which will 
help to make your cold less unpleasant. But remember that nothing can 
actually cure a cold or make it go away faster. Another thing is that any 
medicine which is strong enough to make you feel better could be 
dangerous. If you are already taking medicine for other illnesses always 
check with your doctor if that‟s all right. And remember that it could happen 
that they might make you sleepy. Please don't try to drive if they do! Lastly, 
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there are no magic foods or drinks. The best answer is to keep strong and 
healthy. You'll have less chance of catching a cold, and if you do, it shouldn't 
be so bad! 
 
Driving in Winter  
Winter is dangerous because it's so difficult to know what is going to happen. 
Accidents take place so easily. Fog can be waiting to meet you over the top 
of a hill. Ice might be hiding beneath the melting snow, waiting to send you 
off the road. The car coming towards you may suddenly slide across the 
road. Rule Number One for driving on icy roads is to drive smoothly. 
Uneven movements can make a car suddenly very difficult to control. Every 
time you turn the wheel, brake or increase speed, you must be gentle and 
slow as possible. Imagine you are driving with a full cup of hot coffee on the 
seat next to you. Drive so that you wouldn't spill it. Rule Number Two is to 
pay attention to what might happen. The more ice there is, the further down 
the road you have to look. Test how long it takes to stop by gently braking. 
Remember that you may be driving more quickly than you think. In general, 
allow double your normal stopping distance when the road is wet. Use three 
times this distance on snow, and even more on ice. Try to stay in control of 
your car at all times and you will avoid trouble. 
 
Riding a bike 
Getting enough exercise is part of a healthy lifestyle. Along with jogging and 
swimming, riding a bike is one of the best all-round forms of exercise. It can 
help to increase your strength and energy. Also it gives you more efficient 
muscles and a stronger heart. But increasing your strength is not the only 
advantage of riding a bike. You're not carrying the weight of your body on 
your feet. That‟s why riding a bike is a good form of exercise for people with 
painful feet or backs. However, with all forms of exercise it's important to 
start slowly and build up gently. Doing too much too quickly can damage 
muscles that aren't used to working. If you have any doubts about taking up 
riding a bike for health reasons, talk to your doctor. Ideally you should be 
riding a bike at least two or three times a week. For the exercise to be doing 
you good, you should get a little out of breath. Don't worry that if you begin 
to lose your breath, it could be dangerous. This is simply not true. Shortness 
of breath shows that the exercise is having the right effect. However, if you 
find you are in pain then you should stop and take a rest. After a while it will 
get easier.  



 

Appendix B  
 
 
Stimulus lists used for the word translation task. 
 

 English Danish Dutch German Swedish 

1. time tid tijd Zeit tid 
2. year år jaar Jahr år 
3. people mennesker mensen Leute människor 
4. man mand man Mann man 
5. day dag dag Tag dag 

6. thing ting ding Sache sak 
7. child barn kind Kind barn 
8. government regering regering Regierung regering 
9. part del deel Teil del 

10. life liv leven Leben liv 

11. case tilfælde geval Fall fall 
12. woman kvinde vrouw Frau kvinna 
13. work arbejde werk Arbeit jobb 
14. system system systeem System system 
15. group gruppe groep Gruppe grupp 

16. number nummer nummer Zahl nummer 
17. world verden wereld Welt värld 
18. area område ruimte Bereich område 
19. course kursus cursus Kurs kurs 
20. company firma bedrijf Betrieb företag 

21. problem problem  probleem Problem problem 
22. service tjeneste  dienst Dienst tjänst 
23. hand hånd hand Hand hand 
24. party fest feest Feier fest 
25. school skole school Schule skola 

26. place sted plek Ort plats 
27. point punkt punt Aspekt punkt 
28. house hus huis Haus hus 
29. country land land Land land 
30. week uge week Woche vecka 

31. member medlem lid Mitglied medlem 
32. end ende einde Ende ände 
33. word ord woord Wort ord 
34. example eksempel voorbeeld Beispiel exempel 
35. family familie  familie Familie familj 
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 English Danish Dutch German Swedish 

36. fact kendsgerning feit Fakt faktum 
37. percent procent procent Prozent procent 
38. month måned maand Monat månad 
39. side side kant Seite sida 
40. night nat nacht Nacht  natt 

41. eye øje oog Auge öga 
42. head hoved hoofd Kopf huvud 
43. information oplysninger informatie Information information 
44. question spørgsmål vraag Frage fråga 
45. power magt macht Macht makt 

46. money penge geld Geld pengar 
47. change forandring verandering Veränderung förändring 
48. interest interesse interesse Interesse intresse 
49. order bestilling bestelling Bestellung beställning 
50. book bog boek Buch bok 

51. development udvikling ontwikkeling Entwicklung utveckling 
52. room værelse kamer Zimmer rum 
53. water vand water Wasser vatten 
54. form blank formulier Formular formulär 
55. car bil auto Auto bil 

56. level niveau niveau Grad nivå 
57. policy politik beleid Regel politik 
58. council råd raad Rat råd 
59. line linje lijn Linie linje 
60. need brug for behoefte Verlangen behov 

61. effect virkning effect Wirkung effekt 
62. use anvendelse gebruik Einsatz användning 
63. idea idé idee Idee idé 
64. study undersøgelse studie Studie studie 
65. girl pige meisje Mädchen flicka 

66. name navn naam Name namn 
67. result resultat resultaat Folge resultat 
68. body krop lichaam Körper kropp 
69. friend ven vriend Freund vän 
70. right rettighed recht Rechte rättighet 

71. authority autoritet  autoriteit Autorität auktoritet 
72. view udsigt uitzicht Aussicht utsikt 
73. report rapport verslag Bericht rapport 
74. face ansigt gezicht Gesicht ansikte 
75. market marked markt Markt marknad 
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 English Danish Dutch German Swedish 

76. hour time uur Stunde timme 
77. rate rate cijfer Rate kvot 
78. law lov wet Gesetz lag 
79. door dør deur Tür dörr 
80. court ret rechtbank Gericht domstol 

81. office kontor kantoor Büro kontor 
82. war krig oorlog Krieg krig 
83. reason grund reden Grund anledning 
84. minister minister minister Minister minister 
85. subject emne onderwerp Thema ämne 

86. person person persoon Mensch person 
87. period periode periode Periode period 
88. society samfund maatschappij Gesellschaft samhälle 
89. process proces  proces Prozess process 
90. mother mor moeder Mutter mamma 

91. voice stemme stem Stimme röst 
92. police politi politie Polizei polis 
93. kind slags soort Sorte sort 
94. price pris prijs Preis pris 
95. position stilling positie Haltung position 

96. age alder leeftijd Alter ålder 
97. figure figur figuur Figur figur 
98. education uddannelse onderwijs Ausbildung utbildning 
99. programme program programma Programm program 

100. minute minut minuut Minute minut 

 
 
Sentences in which the words were presented to the authors in order to 
get translations with a similar meaning in each of the test languages. 
Note: participants only saw the isolated words as stimuli. 
 

 Stimulus Context sentence 

1. time I do not have any time today. 
2. year Next year we will be millionaires. 
3. people Many people like to go to a concert. 
4. man The man that is strange. 
5. day One day a week I go to school. 

6. thing This thing I will not forget. 
7. child There is just one child in the group. 
8. government The government passed a new law. 
9. part Part of the car broke. 

10. life You should lead a healthy life. 
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 Stimulus Context sentence 

11. case In that case, we could go home. 
12. woman The woman that is strange. 
13. work I have a lot of work to do today. 
14. system The entire system is corrupt. 
15. group There is just one child in the group. 

16. number It is a long number with 10 digits. 
17. world There are about 200 countries in the world. 
18. area This is the VIP area of the club. 
19. course I will take a course in Chinese this year. 
20. company My dad works for this company. 

21. problem He has a drinking problem. 
22. service He works in the service of the queen. 
23. hand My hand has five fingers. 
24. party I am going to a party tonight. 
25. school I learn a lot in school. 

26. place This is a nice place to grow up. 
27. point This point needs to be elaborated on. 
28. house My house is where I live in. 
29. country Russia is a big country. 
30. week A week has seven days. 

31. member He is a member of our club. 
32. end The end of the world is approaching. 
33. word This word is hard to translate. 
34. example Could you give an example for that? 
35. family My family lives far away. 

36. fact It is a fact that there are 200 countries in the world. 
37. percent 58 percent of all statistics is completely made up. 
38. month I visit my grandma once a month. 
39. side I will sit on this side of the table. 
40. night It is dark at night. 

41. eye She has one green and one brown eye. 
42. head This man has a big head. 
43. information Could you give me some information about the school system? 
44. question Could I ask you a question? 
45. power The power of the dictator over a country. 

46. money I do not have enough money to pay the rent. 
47. change The printing press brought a big change to the literature. 
48. interest I do not have any interest in this. 
49. order I placed an order on amazon.com. 
50. book I read an interesting book last week. 

51. development The steam engine led to a significant development of industry. 
52. room This is a room with many windows. 
53. water I am thirsty, could I drink some water? 
54. form You have to fill out this form today. 
55. car When you are 16, you are allowed to drive a car. 
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 Stimulus Context sentence 

56. level The level of difficulty of the texts was very high. 
57. policy Speed limit is an example of public regulatory policy. 
58. council He is a member of the council of the European Union. 
59. line Drawing a thin line. 
60. need I felt the need to go on vacation. 

61. effect When I am tired coffee has no effect at all. 
62. use The use of weapons in a war. 
63. idea That is a good idea. 
64. study This study will need many participants. 
65. girl The girl has a job at a bar. 

66. name My name is Heather. 
67. result Rising of temperature is a result of global warming. 
68. body To have a good life your body should be healthy. 
69. friend He is my best friend. 
70. right The rights of women. 

71. authority Teachers have no authority. 
72. view You have a wonderful view from the roof of that building. 
73. report You have to write a research report every two months. 
74. face She has a pretty face. 
75. market Let's buy fruit at the market. 

76. hour You have one hour to do the test. 
77. rate The birth rate in China is higher than in Russia. 
78. law The government passed a new law. 
79. door Could you close the door? 
80. court If you comit a crime you have to go to court. 

81. office Today we work at our office. 
82. war We did not have a lot to eat during the war. 
83. reason What is the reason why you quit the job? 
84. minister He is the new minister for education in England. 
85. subject What was the subject of your conversation? 

86. person He is a nice person. 
87. period Period of time. 
88. society That is a problem in society. 
89. process Getting a visa was a long process. 
90. mother She is a very good mother. 

91. voice Madonna has a beautiful voice. 
92. police If you are in trouble you should go to the police. 
93. kind There are different kinds of fruits. 
94. price What is the price of the bananas? 
95. position Put your arm in this position. 

96. age At the age of 20 you should be able to live on your own.  
97. figure She has a nice figure. 
98. education At this university you will get very good education. 
99. programme The conference programme will be available today. 

100. minute A minute has 60 seconds. 



 

Appendix C 
 
 
Adjustments made in the phonetic transcriptions. 
 
Adjustments Danish transcriptions 

1. Words like verden, person and værelse were transcribed as ['vE6dn] 
[pE6'so:?n] and [vE6Ols@] in XSAMPA. According to Den danske 
ordbog (Hjorth and Kristensen 2003-2005) the er-sound should be 

transcribed as [åɹ] in Dania and [ɔɐ] in IPA, which would lead to [O6] 
in XSAMPA. According to the Udtaleordbog (Molbæk Hansen 1990), 

the er-sound should be transcribed as [æR] in Dania and [aɐ] in IPA, 
which would lead to [a6] in XSAMPA. However, the Danish er-sound 

is very similar to the German er-sound, which was transcribed as [ɛɐ] 
in IPA in the Duden Aussprachewörterbuch (Mangold 2000), which leads 
to [E6] in XSAMPA. Therefore, the Danish er-sound was transcribed 
in the same way. 

2. Words like måned were transcribed as ['mO:n@D]. We used the 
transcriptions of the Den danske ordbog (Hjorth and Kristensen 2003-

2005) in these cases and transcribed the å as an [ɔ] in IPA. According 
to the Udtaleordbog (Molbæk Hansen 1990), the å-sound should be 
transcribed as [å] in Dania and [o] in IPA, which would lead to [o] in 
XSAMPA. Since the å-sound is more open, it was decided to us an 
[O] in XSAMPA. 

Adjustments Dutch transcriptions 

1. The Uitspraakwoordenboek (Heemskerk 2000) did not provide length 
signs. These were provided by the author, who is a native speaker of 
Dutch and checked by another native speaker of Dutch.  

2. In Dutch, the r-sound at the beginning of a syllable can be alveolar, 
which is transcribed as [r] both in IPA and XSAMPA and guttural, 
which is transcribed as [R] in IPA and XSAMPA. In the trans-
criptions, both versions are given and for the distances the mean of 
both transcriptions was taken.  

3. In Dutch, the r-sound at the end of a syllable can be alveolar, which is 
transcribed as [r] both in IPA and XSAMPA, guttural, which is trans-
cribed as [R] bot in IPA and XSAMPA and there is the so-called 

“Gooise r”, which is transcribed as [ɹ] in IPA and [r\] in XSMAPA. 
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In the transcriptions, all three versions are given and for the distances 
the mean of both transcriptions was taken.  

4. Dutch words that and in –en, like for example mensen („people‟), can be 
pronounced with or without an n-sound at the end. In the 
transcriptions, both versions are given and for the distances the mean 
of both transcriptions was taken. 

Adjustments German transcriptions 
 
The only adjustment in the German transcriptions concerned the r-sound. 
The Duden Aussprachewörterbuch transcribes the r-sound as an alveolar [r] in 
IPA. According to the German native speaker that checked the transcription, 
this should be a guttural [R] in IPA (transcribed as [R] in XSAMPA). 
Therefore the guttural [R] in the transcriptions.  
 
Adjustments English transcriptions 
 

The only adjustment in the English transcriptions was that the [ᴧ] in IPA was 
transcribed with an [O] in XSAMPA. This was done in order to avoid 
artificially large distances in the languages.  
 
Adjustments in Swedish transcriptions 
 
No adjustments were made in the Swedish transcriptions.  
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QQ-plots residuals predicting variables. 
 

Spoken Cloze test 

 
Lexical distance      Orthographic whole word distance 

 
 
Orthographic stem distance  Orthographic affix distance 
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Phonological distance    Syntactic movement distance 

 
 
 
Syntactic indel distance   Syntactic trigram distance 

 
 
Attitudes without fragment  Attitudes with fragment 
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Language exposure 

 
 
 
Written Cloze test 
 
Lexical distance     Orthographic whole word distance 

 
 
Orthographic stem distance  Orthographic affix distance 
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Phonological distance    Syntactic movement distance 

 
 
Syntactic indel distance   Syntactic trigram distance 

 
 
Mean of both attitude questions Language exposure 
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Spoken word translation task 
 
 
Lexical distance     Orthographic distance 

 
          
Phonological distance    Mean of both attitude questions 

 
   
 
Language exposure 
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Written word translation task 
 
 
Lexical distance     Orthographic distance 

 
           
Phonological distance    Mean of both attitude questions 

 
        
Language exposure 
 

 



 

Appendix E 
 
 
Results of Shapiro-Wilk’s tests 
 

Cloze tests 

variable 
Results Shapiro-Wilk’s tests 

spoken Cloze test written Cloze test 

lex W(390) = .87 W(489) = .92  
ort_all W(390) = .86 W(489) = .85  
ort_stem W(390) = .86 W(489) = .85  
ort_aff W(390) = .96 W(489) = .95  
phon W(390) = .84 W(489) = .84  
synt_move W(390) = .89 W(489) = .91  
synt_indel W(390) = .85 W(489) = .86  
synt_tri W(390) = .89 W(489) = .93  
att  W(390) = .90 W(489) = .93  
exposure  W(390) = .96 W(489) = .97  
p < .0001 in all cases. 

 

Word translation tasks 

variable 
Results Shapiro-Wilk’s tests 

spoken word translation written word translation 

lex W(460) = .93 W(446) = .93  
ort W(460) = .94 W(446) = .94  
phon W(460) = .94 W(446) = .93  
att − W(460) = .95 W(446) = .95  
exposure  W(460) = .99 W(446) = .99  
Darkly shaded cells contain correlations that are significant at the .01 level. Lightly shaded 
cells contain correlations that are significant at the .05 level. 
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Additional analyses spoken Cloze test; simultaneous entry 
 
 

Predictors 
all original 
variables 

substituting 
residuals 

R2  R2  
attitudes   .03   .03 
exposure   ** .74  *.74 
lexical  −.30  −.19 
orthographic stem  *.17   
res_ortho_stem (factoring out corr. with 
 lexical) 

    
*.12 

orthographic affix  −.02  −.02 
phonological (list)  −.06  −.06 
syntax move  −.01  −.05 
syntax indel  *.06  *.04 
syntax trigram  −.06   
res_synt_tri (factoring out corr. with 
 move and indel) 

    
−.04 

all .69  .69  
Empty cells contain variables not included in analysis. Darkly shaded cells contain correla-
tions that are significant at the .01 level. Lightly shaded cells contain correlations that are 
significant at the .05 level. 

 
 



 

Appendix G 
 
 
Additional analyses written Cloze test; simultaneous entry 
 
 

Predictors 
all original 
variables 

substituting 
residuals 

R2  R2  
attitudes  *.07  *.07 
exposure   *.70  *.70 
lexical  -.33  −.33 
orthographic stem  *.00   
res_ortho_stem (factoring out corr. with 
 lexical) 

   .00 

orthographic affix  −.04  −.04 
phonological (list)  −.02  −.02 
syntax move  −.11  −.08 
syntax indel  *.04  *.06 
syntax trigram  *.04   
res_synt_tri (factoring out corr. with 
 move and indel) 

   *.03 

all .65  .65  
Empty cells contain variables not included in analysis. Darkly shaded cells contain correla-
tions that are significant at the .01 level. Lightly shaded cells contain correlations that are 
significant at the .05 level. 

 



 

Appendix H  
 
 
Additional analysis spoken word translation task; simultaneous entry 
 
 

Predictors 
substituting residuals 

R2  
attitudes   *.06 
exposure   *.75 
lexical  −.43 
orthographic   −.10 

phonological   
phonological (factoring out corr. with lexical)  *.13 

all .62  
Empty cells contain variables not included in analysis. Darkly shaded cells contain 
correlations that are significant at the .01 level.  

 



 

Appendix I 
 
 
 
Additional analysis written word translation task; simultaneous entry 
 
 

Predictors 
substituting residuals 

R2  
attitudes   *.030 
exposure   *.810 
lexical  −.320 
orthographic   −.090 

phonological   
phonological (factoring out corr. with lexical)  *−.003 

all .67  
Empty cells contain variables not included in analysis. Darkly shaded cells contain 
correlations that are significant at the .01 level.  

 
 



 

Nederlandse samenvatting 
 
 
 
Eerder onderzoek heeft uitgewezen dat de Scandinavische talen in hoge mate 
onderling verstaanbaar zijn. Maar hoe zit het met de overige Germaanse 
talen? Dit proefschrift geeft een overzicht van de onderlinge verstaanbaarheid 
tussen het Deens, Duits, Engels, Nederlands en Zweeds en laat zien welke 
linguïstische en extra-linguïstische factoren de onderlinge verstaanbaarheid 
van deze talen kunnen beïnvloeden.  
 Aan het onderzoek hebben 2,976 deelnemers meegewerkt. Zij waren allen 
geboren en opgegroeid in Denemarken, Duitsland, Engeland, Nederland en 
Zweden. De deelnemers waren tussen de 18 en 33 jaar oud (gemiddelde 
leeftijd 24) en waren allen WO-opgeleid. Een derde van de deelnemers was 
man, twee derde vrouw. Elke deelnemer kreeg slechts één test in één van de 
testtalen (kon elke taal zijn, behalve de moedertaal). Dit was i) een geschreven 
of gesproken woordvertaaltaak, waarbij de deelenemers woorden moesten 
vertalen vanuit één van de testtalen naar de eigen taal, ii) een geschreven of 
gesproken picture task, waarbij de deelnemers een plaatje moesten linken aan 
een tekst in één van de testtalen of iii) een gesproken of geschreven Cloze 
test, waarbij de deelnemers gaten in een tekst in één van de testtalen moesten 
vullen met woorden.  
 De resultaten laten zien dat Engels het best verstaanbaar is voor sprekers 
van het Deens, Duits, Nederlands en Zweeds. Omgekeerd zijn het Deens, 
Duits, Nederlands en Zweeds slechts in geringe mate verstaanbaar voor spre-
kers van het Engels. Dit kan verklaard worden door het feit dat Engels de 
lingua franca van Europa is en onderwezen wordt als eerste vreemde taal op 
Europese scholen. Sprekers van het Engels zijn daarentegen in het nadeel; zij 
leren geen andere Germaanse talen op school, hooguit een beetje Duits. 
Bovendien verschilt het Engels door invloeden van o.a. het Frans het meest 
van de andere Germaanse talen.  
 Het Duits is ook in hoge mate verstaanbaar voor sprekers van de andere 
Germaanse talen, vooral voor sprekers van het Deens, Nederlands en 
Zweeds. Dit kan verklaard worden door het feit dat Duits, naast Engels, ook 
onderwezen wordt als vreemde taal op scholen in Europa. Dit geldt ook voor 
Engeland. Duits is dan ook het best verstaanbaar van de vier testtalen voor 
sprekers van het Engels.  
 Hoewel Nederlands geen vreemde taal is in het Duitse schoolcurriculum, 
is Nederlands, na Engels, het best verstaanbaar voor sprekers van het Duits. 
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Dit kan verklaard worden door het feit dat Duits en Nederlands twee 
nauwverwante talen zijn en dus erg op elkaar lijken.  
 De resultaten van dit onderzoek bevestigen resultaten van eerder onder-
zoek naar de onderlinge verstaanbaarheid van Scandinavische talen: Deens en 
Zweeds zijn in hoge mate onderling verstaanbaar. Denen en Zweden verstaan 
elkaars talen na Engels het best. Denen en Zweden enerzijds en Duitsers en 
Nederlanders anderzijds, begrijpen elkaars talen slechts op en basaal niveau. 
Zij scoren hoog op de picture task in elkaars talen (60 tot 80% correct geant-
woord), maar bij de Cloze test, die inhoudelijk moeilijker is, scoren zij lager 
(10 tot 30% correct geantwoord). 
 Naast de onderlinge verstaanbaarheid van Germaanse talen, lag de focus 
van dit onderzoek ook op de factoren die onderlinge verstaanbaarheid tussen 
deze talen kunnen voorspellen. Deze factoren kunnen opgedeeld worden in 
linguïstische factoren, die met de taal te maken hebben en extra-linguïstische 
factoren, die met de testpersoon te maken hebben. De resultaten van dit 
onderzoek laten zien dat blootstelling aan een taal (extra-linguïstische factor) 
verreweg de meest belangrijke voorspeller is voor hoe goed de onderlinge 
verstaanbaarheid tussen twee Germaanse talen zal zijn. Hoe meer iemand is 
blootgesteld aan een taal, deste beter verstaanbaar zal deze taal voor diegene 
zijn.  
 Lexicale afstand, de hoeveelheid non-cognaten (woorden die niet dezelfde 
historische bron delen: vergelijk Nederlands hond en Duits Hund (cognaten) 
met Engels dog (non-cognaat)), vormt de belangrijkste linguïstische voor-
speller voor de onderlinge verstaanbaarheid tussen Germaanse talen. Hoe 
meer cognaten twee Germaanse talen delen, deste hoger de mate van onder-
linge verstaanbaarheid. 
 Orthografische (verschillen in schrift) en fonologische (verschillen in 
klank) afstanden zijn ook voorspellers voor de onderlinge verstaanbaarheid 
van Germaanse talen, maar spelen een kleinere rol. Een verrassende uitkomst 
is dat orthografische afstand ook een rol speelt voor de verstaanbaarheid van 
gesproken talen. Dit zou men niet verwachten, aangezien orthografie over het 
schrift gaat en niet over gesproken taal. Een verklaring voor het feit dat or-
thografische afstand toch een voorspellende factor voor de verstaanbaarheid 
van gesproken Germaanse talen is, is dat mensen hun kennis van orthografie 
vaak gebruiken als zij luisteren naar gesproken taal. Een voorbeeld hiervan 
vormen het Deens en het Zweeds. De Deense en Zweedse orthografieën 
lijken sterk op elkaar, maar het gesproken Deens verschilt erg van het 
gesproken Zweeds. Gesproken Zweeds ligt nog veel dichter bij de Zweedse 
orthografie dan gesproken Deens bij de Deense. Daardoor lijkt gesproken 
Zweeds meer op de Deense orthografie dan gesproken Deens op de Zweedse 
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en kunnen de Denen dus meer gebruik maken van hun orthografische kennis 
dan de Zweden, wanneer zij naar elkaars gesproken taal luisteren.  
 Ook de invloed van syntactische afstand (verschillen in zinsopbouw) als 
linguïstische factor werd onderzocht. Syntactische afstand speelt slechts een 
marginale rol. Dit geldt ook voor taalattitudes (hoe mooi men elkaars taal 
vindt), naast blootstelling aan taal de tweede extra-linguïstische factor die 
werd meegenomen in het onderzoek.  
 De resultaten van dit onderzoek geven een belangrijk inzicht in de 
onderlinge verstaanbaarheid van de Germaanse talen. Voor het eerst is de 
onderlinge verstaanbaarheid van twintig Germaanse taalparen onderzocht met 
één en dezelfde methodologie, waardoor de resultaten voor de taalparen on-
derling vergelijkbaar zijn. Onze resultaten zijn van belang voor beleidsmakers 
in Europa en Europees vreemde talenonderwijs. Engels is de lingua franca 
van de wereld en wordt steeds meer gebruikt. Daardoor is het moeilijk om de 
taalkundige diversiteit in Europa te beschermen en andere vreemde talen een 
plek te blijven geven in de Europese schoolcurricula. Wanneer de focus meer 
ligt op het verstaan van een taal dan op het leren spreken en schrijven van een 
taal, kan men zich sneller een taal eigen maken. Op die manier is er plek voor 
meer vreemde talen in het onderwijs en kan de taaldiversiteit in Europa 
beschermd worden. Wij adviseren daarom dat toekomstig onderzoek zich 
richt op de vraag hoe men zich receptieve vaardigheden aan kan leren en hoe 
men deze vaardigheden kan trainen.  
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