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01Chapter 1: Introduction

1. GENERAL CONCEPTS

This thesis explores mutual intelligibility in the Slavic language area – how to measure it, how to 
predict it and how to increase it. It consists of two main parts: in part one, we measured the intel-
ligibility levels among six Slavic languages as well as the factors we believed could predict them 
and tried to create a model of intelligibility for the Slavic language family. Part two consists of two 
separate studies whose aim is to explore specific issues which arose during the development of the 
intelligibility model. The first deals with improving the level of intelligibility through teaching and 
the second explores two Slavic languages bound by a very specific and a somewhat troublesome 
political relationship – Serbian and Croatian.

The present thesis extended the work on Slavic languages substantially. Firstly, several ordered pairs 
of languages were tested using the same, uniform methodology, making the results commensurable 
for the first time. Secondly, linguistic distances between six Slavic languages were measured on 
several levels (lexicon, orthography, phonology, morphology and syntax), using uniform method-
ology and relying on computational methods. Thirdly, we developed a model which can predict the 
level of intelligibility between Slavic languages to a substantial degree. Fourthly, we showed that 
a very short teaching intervention targeting similarities and differences between the two related 
languages (in this case, Czech and Croatian) can significantly improve the level of intelligibility. 
Finally, we demonstrated that despite the high linguistic similarity, speakers of Serbian and Croatian 
hold negative attitudes to each others’ varieties. To our knowledge, all of the above work has been 
carried out on Slavic languages for the very first time.

Before we set out to explore intelligibility in the Slavic language area, we must first define what 
intelligibility is. The term intelligibility often refers to the quality of being understood under adverse 
conditions, for instance if the speech is time-compressed (Heiman, Leo, Leighbody, & Bowler, 1986), 
if multiple people are speaking (Bronkhorst, 2000) or if a foreign accent is involved (Munro, 2008). 
In this context, intelligibility is a property of the signal. 

Smith (1992) introduced the Smith Framework for Intelligibility, which refers to different varieties 
of English. The framework distinguishes between three levels of participants’ apprehension of 
speech events. The first one, intelligibility, refer to the actual recognition of words and utterances, 
either in the written or in the spoken modality. The next level is called comprehensibility and it 
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pertains to the understanding of meaning of those words or utterances, while the third and the 
most complex level, interpretability, refers to the recognition of intent or purpose behind the input. 
So for instance, if person A asks person B: “Do I know you?” understanding the speech signal and 
recognizing the utterance would be intelligibility; understanding the meaning of the question and 
conceivably being prepared to provide the yes or no answer would be comprehensibility; while 
interpretability would refer to the intention behind the utterance, which might be a genuine ques-
tion, a conversation starter, an attempt at flirting etc.

Intelligibility in Smith’s framework is in fact almost inextricably linked to comprehensibility: we 
could talk about pure intelligibility only in the case a person was receiving messages in a language 
they do not understand at all, so they would be able to see/hear and possibly discern the words, but 
not understand their meaning. An example of this would be a person of faith listening to a church 
service in a language they do not speak, for instance Hebrew, Old Church Slavonic or Latin. They 
could know parts of what is said by heart, parse what is said into words and could even recite them 
without ever understanding the meaning. 

In most cases though, intelligibility comes with at least a bit of comprehensibility i.e. recognizing 
an utterance involves decoding at least a portion of the meaning. A speaker of language A, who 
reads or listens to a related language B and is able to understand to an extent what is written/said, 
is engaged in both intelligibility and comprehensibility in Smith’s framework. The level of interpret-
ability is not essential for basic communicative purposes such as this one and even native speakers 
of the same language may have trouble interpreting intentions behind utterances. 

We believe that in the case of related languages, it is unnecessary if not impossible to tease intel-
ligibility and comprehensibility apart. But if a single term is to be used, we opt for intelligibility, 
since in line with previous research, the term Implies the act of understanding under unfavorable 
conditions (an unknown, albeit a similar language being the unfavorable condition in this case). 
Therefore, throughout the thesis, the term intelligibility will refer to the understanding of the 
meaning of individual words or texts presented in a related, but unfamiliar language.

If intelligibility of a closely related language is defined as the ability to understand a language by 
virtue of it sharing some similarities to another language the participant speaks, then for measuring 
intelligibility effectively, we would have to make sure that, first, the participants do not have any 
knowledge of the test language i.e. that they have never learnt it and second, they have never been 
exposed to the test language for a prolonged period of time. 



17

generAl concepts

01
In reality, however, language matters are rarely that straightforward: it is practically impossible to 
find a Dutch or Swedish native speaker who does not have any knowledge of English or who has 
never been exposed to it. If we were to measure the influence of linguistic and extra-linguistic 
factors in such a setting, we would come to the fairly obvious conclusion that the best predictor 
of intelligibility of English by Dutch or Swedish participants is their previous knowledge of the 
language and/or their exposure to it. Therefore it is necessary to differentiate between inherent 
intelligibility, which is based purely on the similarities between the related languages in question 
(for instance Slovak speakers reading or listening to Bulgarian for the first time in their lives) and 
acquired intelligibility, which refers to intelligibility of a language acquired over time through formal 
education or other forms of exposure. Acquired intelligibility without any inherent intelligibility 
occurs in the case of completely unrelated languages, such as Russian and Estonian (Bahtina, ten 
Thije, & Wijnen, 2013). But for many languages belonging to the same family, their mutual intelli-
gibility is in fact a mixture of these two types: for instance, in the case of Slovak and Polish speakers 
living in a border area – their languages are similar to an extent by virtue of belonging to the same 
language family (Slavic) and the same sub-family (West Slavic), but the level of intelligibility in this 
case is also related to the amount of exposure, which represents acquired intelligibility. For this 
reason, when it comes to intelligibility of closely related languages, it is necessary to distinguish 
between linguistic factors influencing intelligibility, which are related to the concept of inherent 
intelligibility and extra-linguistic factors, such as language exposure, which are related to the 
concept of acquired intelligibility.

If the level of mutual intelligibility between two languages is high enough, the speakers of 
those languages might be able to communicate by each using their native language. This type of 
communication is far from new – it has been used in some parts of Europe in the late Middle 
Ages (Braunmüller, 2007). Haugen (1966b) coined the term semicommunication to describe this 
type of interaction, but the term was later abandoned as it implies incomplete, inferior or only 
half-successful communication (Bahtina & ten Thije, 2012). Today receptive multilingualism (RM) 
is the more commonly used term for communication whereby interlocutors communicate by 
speaking their native language and understanding the language of their interlocutor, essentially 
performing code-switching at turn level (Zeevaert, 2004; ten Thije & Zeevaert, 2007; Gooskens 
& Heeringa, 2014).

Rehbein, ten Thije, and Verschik (2012) introduced the term Lingua receptiva (LaRa), which refers 
to  “the ensemble of those linguistic, mental, interactional as well as intercultural competencies 
which are creatively activated when interlocutors listen to linguistic actions in their ‘passive’ lan-
guage or variety” (p. 249). In LaRa, the focus is on the communicative process itself, which brings 
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about the need for distinguishing between the competencies of the speaker and the competencies 
of the hearer. Another distinction between LaRa and receptive multilingualism is that receptive 
multilingualism has generally been used for communication between native speakers of related 
languages whereas “LaRa is neither restricted to constellations between typologically related lan-
guages nor to the L1-L2 formula” (Bahtina, 2013). Therefore, when describing the actual type of 
communication between two speakers who use their closely related native languages, LaRa and 
receptive multilingualism may be considered synonymous.

Other related concepts include plurilingual communication and intercomprehension. Plurilingual 
communication refers to the multilingual communication on the level of the whole society (Lüdi, 
2007). Intercomprehension is used in a similar way as receptive multilingualism, since Doyé (2005) 
defines it as “a form of communication in which each person uses his or her native language and 
understands that of the other” (p. 7). The term intercomprehension is most commonly used in the 
Romance language area (Blanche-Benveniste, 1997; Degache, 2006; Escudé & Janin, 2010, García 
Castanyer & Vilaginés Serra, 2010), although it is sometimes found in the literature on Scandinavian 
languages as well (Delsing, 2007).

In order for receptive multilingualism to be possible between speakers of different languages 
which belong to the same language family, a necessary but not a sufficient condition is a reason-
able degree of mutual intelligibility between the languages in question. The type of intelligibility 
in this case can be either inherent only or a combination of both inherent and acquired, but a 
high level of intelligibility does not necessarily translate into successful RM communication. The 
success of communication can depend on a number of other factors including, but not limited to: 
the complexity of the subject matter, the motivation of the speakers as well as their ability to draw 
inferences. But if the level of mutual intelligibility of the languages in question is low to begin with, 
RM communication is bound to fail. Measuring intelligibility of closely related languages provides 
us with important insights into the possibilities of successful RM communication. In addition, 
finding out how important the differences in language structure are to the ability to understand 
a related language might help us identify the cases where 1) not much language education is nec-
essary, since the intelligibility level is high enough to ensure a meaningful interaction; 2) targeted 
language education, potentially the one focused on pointing out the similarities and differences 
between the language pairs may increase intelligibility levels significantly and 3) extensive lan-
guage education is necessary, since the language pairs in question are so different in structure that 
intelligibility levels are relatively low.
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2. The MICReLa project
In 2007, the High Level Group on Multilingualism (HLMG) reported on the lack of knowledge about 
the potential for using receptive multilingualism in the context of closely related languages in Europe 
(High Level Group on Multilingualism, 2007). The MICReLa project was established with the main 
aim of answering the questions about the level of intelligibility between closely related languages in 
Europe, and the factors influencing it. The focus of the project is on the three largest language families 
in Europe: Germanic, Romance and Slavic, with one PhD student in charge of each language area. 
This thesis represents a collection of studies on the intelligibility in the Slavic language area, the thesis 
on the Germanic language area has already been published (Swarte, 2016), while the thesis dealing 
with the Romance languages is currently being written (Voigt, in preparation).

The MICReLa project started in 2011. So far it has yielded a number of publications dealing with 
the material and the results of the main experiment conducted online (Heeringa, Golubović, 
Gooskens, Schüppert, Swarte, & Voigt, 2013; Swarte & Hilton, 2013; Heeringa, Swarte, Schüppert, 
& Gooskens, 2014; Golubović & Gooskens, 2015; van Heuven, Gooskens, & van Rezooijen, 2015; 
Heeringa, Swarte, Schüppert, & Gooskens, accepted). It is also worth noting the publications of 
MICReLa team members which describe the results of numerous side-projects conducted in 
the same time frame (Voigt & Schüppert, 2013; Golubović & Sokolić, 2013; Bergsma, Swarte, & 
Gooskens, 2014). In addition, many other articles are currently in preparation. More information 
can be found on the project homepage: http://www.let.rug.nl/gooskens/project/

The main decisions regarding the experimental procedures and the testing material were reached 
through consensus of all the MICReLa team members. Each PhD student was in charge of creating 
versions of the test material for her own language families, setting up the experiment, collecting 
and analyzing data and finally, discussing and writing up the results. We made sure that we used 
comparable testing material and the same experimental protocol for all three language families, 
while each PhD student had the freedom to filter and analyze the data in accordance with the 
specific language situation and her particular research questions. The findings stemming from the 
MICReLa project are described in chapters 1-5 of the thesis, while chapters 6 and 7 are the author’s 
own side projects which have been developed and conducted independently in the same time frame.

We employed four basic criteria in choosing the languages of the study.

1. The languages should belong to one of the three largest language families in Europe: Ger-
manic, Romance or Slavic.
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2. All languages had to be offi  cial languages of the European Union.1

3. In case there are several standards of the same language, we would work with the one spoken 
in Europe (this would apply to Spanish or English, for instance).

4. In case a language was spoken in more than one country in Europe, we would opt for the 
biggest one in terms of speakers (which meant German from Germany was used, rather than 
German from Austria or Switzerland).

F igure 1.1: A	map	showing	the	geographic	distributi	on	of	Slavic	languages	

(https://en.wikipedia.org/wiki/Slavic_languages)

1	 		As	of	2013,	there	are	24	offi		cial	EU	languages:	Bulgarian,	Croati	an,	Czech,	Danish,	Dutch,	English,	
Estonian,	Finnish,	French,	German,	Greek,	Hungarian,	Irish,	Italian,	Latvian,	Lithuanian,	Maltese,	
Polish,	Portuguese,	Romanian,	Slovak,	Slovenian,	Spanish	and	Swedish.
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These criteria left us with a total of 16 languages: five Germanic (German, Dutch, English, Swedish 
and Danish), five Romance (French, Spanish, Portuguese, Italian and Romanian) and six Slavic 
(Czech, Slovak, Polish, Croatian, Slovenian and Bulgarian). The focus was only on the standard 
languages, as including different dialects of each language would result in a much more compli-
cated study design and would bring about additional problems concerning dialect demarcations 
and dialect choice. 

This thesis deals with the Slavic language family, so in the next section, we shall present more 
information on the Slavic languages in general and the six languages of our studies in particular. 
A map showing where Slavic languages are spoken in Europe can be seen in Figure 1.1.

When choosing participants, we decided to focus on young educated adults. The age range chosen 
was 18-30 years of age, with university students as our primary target group. This group was the 
most likely to be mobile and therefore most likely to get in touch with other languages in the future. 
Secondly, focusing on young participants would enable us to speculate about the future potential of 
using receptive multilingualism in the Slavic language area, which might offer numerous practical 
benefits that could ultimately be translated into economic benefits, such as business collaboration 
with reduced or non-existent translation costs. Finally, working with university students offered 
practical advantages: no parental or school consent was required for their participation and we 
had access to large pools of participants through their universities.

3. THE SLAVIC LANGUAGE FAMILY

With a total of about 315 million speakers, the Slavic language family is the second largest language 
family in Europe (the largest is the Germanic language family with about 500 million speakers). 
Slavic languages are traditionally divided into three sub-families, West Slavic, South Slavic and 
East Slavic, which reflect the division of Proto-Slavic into dialects. The sub-families also feature 
divisions into further branches. A complete overview of the Slavic language family on the basis of 
Sussex and Cubberley (2006) is provided in Figure 1.2.

According to De Bray (1969) the main typological characteristics Slavic languages are: varying 
degrees of palatalization; few true diphthongs, agglomeration of consonants (but no aspirated 
consonants), a high degree of inflection in nouns, pronouns, adjectives and verbs, highly developed 
verbal aspect and elastic and variable word order.

Comrie and Corbett (2003) also note a relatively large number of palatal and palatalized con-
sonants which form minimal pairs in many Slavic languages. For instance in Russian, just the 
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palatalization of the /t/ sound results in different words: /mat/ ‘checkmate’ and /matj/ ‘mother’. 
Another important characteristic is the rich inflectional morphology of the fusional type, meaning 
that one affix can mark a number of different grammatical categories. In Czech word mladému, 
the suffix –ému simultaneously marks the dative case, singular number and masculine gender. 
Most Slavic languages also exhibit a great amount of morho-phonemic alternations, for instance 
Croatian dječak ‘boy’ but dječaci ‘boys’.

Figure 1.2: The	Slavic	language	family	tree.	The	six	languages	we	focus	on	are	marked	with	grey.

The aspectual system in Slavic languages is very developed, with perfect-imperfect opposition as 
a characteristic of practically every verb form. E.g. in Polish the imperfective verb pomagać means 
to ‘be helping for a period of time either in duration or across several instances’, while pomóc, the 
perfective counterpart of pomagać, means ‘to finish (one instance of) helping’. Comrie and Corbett 
(2003) also mention the free word order of major clause constituents, which is determined mostly 
by pragmatic factors, such as topic or focus. While in English the sentence *Alex saw she would be 
ungrammatical, in most Slavic languages this word order would be perfectly acceptable and would 
carry the meaning It was Alex she saw, not David. 

Extensive agreement system, e.g. in case, number and gender within the noun phrase is another 
characteristic of almost all Slavic languages. For instance in Croatian Marija je donela knjigu – 
‘Maria brought the book’ (lit. Maria is brought the book), the auxiliary verb je shows agreement in 
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person and number (in this case 3rd person singular) while the participle donela agrees with the 
subject in number and gender (singular and feminine). 

Haspelmath (2001) also lists multiple fronting of interrogative words as a feature that is most clearly 
demonstrated in the Slavic languages. Consider the following examples:

Bulgarian 
Koj kogo e vidjal? 
who whom saw 
‘Who saw whom?’ 

Polish 
Co komu Monika dała? 
what to whom Monica gave 
‘What did Monica give to whom?’ 

Fronting of interrogative words is actually a strong requirement in most Slavic languages and failure 
to do so, results in an ungrammatical sentence as in the following examples (from Haspelmath, 2001):

*Koj e vidjal kogo? (Bulgarian) *Co Monika komu dała? (Polish)

Double negation is another way in which Slavic languages differ from many other European 
languages. We shall illustrate this with a Czech phrase nikdo to neví (‘nobody knows that’), where 
the negation is both the subject and the predicate, which means that the literal English translation 
would be ‘nobody doesn’t know that’ (Horálek, 1992). 

On the basis of the aforedescribed structural similarities, it appears that Slavic speakers would 
probably not have too much trouble navigating the complex systems of declensions, conjugations 
and relatively free word order in a related Slavic language, as it is likely that their native languages 
exhibit very similar characteristics. However, Slavic languages have been developing more or less 
independently for centuries, which brough about a number of changes and ultimately differences 
between individual languages.

One of the most obvious distinctions among West, South and East Slavic languages concerns their 
scripts. Dale (1980) notes that the rivalry between Christian Orthodox and Catholic churches 
is neatly reflected in the scripts that Slavic languages use even today: the languages of the areas 
where the population was originally converted to the Roman catholic church are written in local 
versions of the Latin alphabet (Czech, Slovak, Polish, Sorbian, Slovenian, Croatian), whereas the 
languages of the regions where orthodox missionaries used to operate are now written in Cyrillic 
(Russian, Belarusian, Ukrainian, Bulgarian, Macedonian). Therefore, East Slavic languages are 
written exclusively in Cyrillic, West Slavic languages are written exclusively in Latin, whereas in 
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the South Slavic group some languages only use the Latin script (Croatian, Slovenian), some only 
use the Cyrillic script (Macedonian, Bulgarian), while Serbian actually uses both Cyrillic and Latin.

When it comes to the linguistic features separating the three sub-families, we shall name just a few 
main distinctions taken from Sussex and Cubberley (2006). In East Slavic languages, Proto-Slavic 
initial *je- changed into e and then o (Proto-Slavic jezero, Russian and Ukrainian ozero, Belorussian 
vozera ‘lake’). Word stress is strong, i.e. there is a high contrast in energy between stressed and 
unstressed syllables and in East Slavic languages this leads to a reduction of length and quality of 
unstressed vowels. The word stress in East Slavic languages is also free, which means that it can 
occur on any syllable in a word and is mobile, meaning that it can “move” depending on the word 
form (the same noun can have stress on different syllables in the nominative and the genitive case).

Proto-Slavic had two types of very short vowels called ‘yers’. Front yer was short front closed vowel 
and was written as ĭ or ь. Back yer was reconstructed as short back closed vowel and was written as 
ŭ or ъ. Since these vowels were produced in a central area of the mouth, this made them relatively 
weak, similar to the position of schwa in many modern languages. The yers then turned into dif-
ferent vowels in different Slavic languages. West Slavic languages are characterized by the change 
of yers into e (Proto-Slavic sъnъ ‘dream’ dъnъ ‘day’ => Czech sen, den; Slovak sen, deň; Polish sen, 
dzień). In West Slavic languages word stress is fixed on the initial syllable, with the exception of 
Polish, where the change occurred at a later stage.

Languages belonging to the South Slavic language family are the most heterogeneous group, since 
Eastern South Slavic languages (Macedonian and Bulgarian) differ in terms of their morphology 
and syntax from all the other Slavic languages. Most linguistic features that all South Slavic lan-
guages share can be found on the phonological level, such as the hardening of palatals and dental 
affricates or the change from Proto-Slavic high central vowel y into i (Proto-Slavic syn (‘son’) => 
Croatian sin; Slovenian sin; Bulgarian син transliterated: sin). But it should be noted that on other 
linguistic levels, Bulgarian and Macedonian contain many characteristics which separate them not 
only from the other South Slavic languages, but from the Slavic language family in general. Here we 
shall offer a basic list, on the basis of Sussex and Cubberley (2006), which is by no means exhaustive:

1. The loss of almost all case forms of the declensions
2. The loss of the infinitive, which was replaced by subordinate clauses  

introduced by da (in order to) 
3. Suffixal definite article 
4. 3rd person pronoun toj, while in all other Slavic languages this pronoun has the form on 
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5. The renarrative forms (a set of inflectional forms marking the events which the speaker has 

not witnessed and which she cannot vouch for as a fact)

4. THESIS OVERVIEW

As previously mentioned, the aim of Part 1 is to create a model of intelligibility of Slavic languages 
using both linguistic and extra-linguistic factors. The four main research questions posed here are:

1.  What distances can be established among Czech, Slovak, Polish, Croatian, Slovene and Bul-
garian on the level of lexicon, phonology, morphology, orthography and syntax? (Chapter 2)

2.  What is the level of cross-language intelligibility among Czech, Slovak, Polish, Croatian, 
Slovene and Bulgarian? (Chapter 3)

3.  How well can linguistic distances predict cross-language intelligibility among Slavic lan-
guages? (Chapter 4)

4.  How well can both linguistic and extra-linguistic factors predict intelligibility among Slavic 
languages? (Chapter 5)

In Chapter 2 we describe the methods for measuring lexical, orthographic, phonological, morpho-
logical and syntactic distances. The main aims are establishing the distances among the six Slavic 
languages, measuring how well different linguistic levels correlate with each other and finding 
out which levels reflect the traditional historical representation of the Slavic language tree best. 

Chapter 3 deals with the question what levels of intelligibility can be established among Czech, 
Slovak, Polish, Croatian, Slovenian and Bulgarian. In order to answer that question, we employed 
three different methods of measuring intelligibility: the word translation task, which measures 
intelligibility on the word level; the cloze test, which measures intelligibility on the level of sentenc-
es and discourse and the picture task which measures very global topical intelligibility. All three 
methods were used in the written and the spoken modality. This chapter presents the intelligibility 
results and compares the three methods.

Chapter 4 represents an attempt to model intelligibility among the six Slavic languages of our study 
by using linguistic factors only. The assumption here is that linguistic factors (lexical, orthographic, 
phonological, morphological and syntactic distances) are overall better predictors of intelligibility 
than extra-linguistic factors (language attitudes and language exposure). Language attitudes have 
already been shown to be relatively weak predictors of intelligibility and there is not much exposure 
to other Slavic languages in our sample. Therefore the research question is how well we can model 
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intelligibility just using linguistic factors. In this case, intelligibility is represented as the results on 
the written and spoken cloze test.

Chapter 5 describes a more comprehensive approach to modelling intelligibility. We ran a series 
of stepwise regression analyses using the results of both the cloze test and the translation task 
as dependent variables and linguistic and extra-linguistic factors as independent variables with 
the purpose of drawing more general conclusions on the importance of these factors for mutual 
intelligibility in the Slavic language area. 

Part 2 of the thesis represents two independent studies. The research question of the first one came 
as a consequence of realizing that the intelligibility levels for most language combinations in the 
Slavic language area were relatively low, so we asked if it was possible to increase it with a short 
targeted teaching instruction. In Chapter 6 we present the results of a study whose aim was to test 
the effectiveness of a 4.5 hour instruction to native speakers of Czech on how to understand Croa-
tian better. The effect of the instruction was measured by comparing the results of an experimental 
group (who received the instruction) and a control group (who did not) on a pretest and posttest of 
intelligibility. In this case, rather than having our participant read or listen to material in the target 
language, we measured the success of their interaction. This was done through a spot-the-difference 
task performed in dyads where one speaker was Czech and the other was Croatian.

In Chapter 7 we zoom in on the Balkans to take a closer look at Serbian and Croatian. The two 
languages were a part of the common standard language, Serbo-Croatian, just a few decades ago 
and now they are codified separately. They are still highly mutually intelligible, to such an extent 
that it is still somewhat unusual to label them as completely separate languages. One of the factors 
influencing intelligibility are language attitudes. Due to the complex and violent historical devel-
opments in the region, the attitudes of Serbian and Croatian speakers to each others’ languages are 
bound to be negative. In Chapter 7 we test that hypothesis using the matched guise technique and 
looking into several different age groups. The participants in the oldest group remember the war 
years vividly, while the ones in the youngest group were not even born at that time. 

Chapter 8 is reserved for a general discussion of the findings, limitations of the studies and po-
tential future directions.
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Chapter 2: Linguistic distances among six 
Slavic languages2

Abstract: The purpose of this study was threefold: 1. To measure the linguistic distances among 
Czech, Slovak, Polish, Croatian, Slovenian and Bulgarian on the level of lexicon, orthography, 
phonology, morphology and syntax. 2. To measure how well the levels correlate with one another 
and whether it is possible to reduce these measurements to a global measure of linguistic distance 
and 3. To find out which level correlates best with the relationships among the six Slavic languages 
established in historical linguistics. Lexical distances were measured as a percentage of non-cog-
nates between language pairs, orthographic and phonological distances were established by means 
of the Levenshtein algorithm, morphological distance was measured as the orthographic distance 
of affixes and syntactic distances were measured using the trigram approach. We found that 1. 
The division between West Slavic and South Slavic languages is well preserved on most linguistic 
levels 2. All linguistic measurements can be reduced into two components, which could roughly 
be translated into syntax and non-syntax and 3. Lexical and phonological distances best reflect 
the historical relationships among the six Slavic languages of the study. 

1. INTRODUCTION

If we attempt to read a text or listen to speech in a language which is completely unknown to us, 
but is genealogically related to our mother tongue, there is a good chance that are we will be able 
to recognize some words, perhaps even understand the gist or more. But what does our level of 
understanding depend on? The more vocabulary different languages share, the more likely we are 
to detect familiar words. The more similar those words are in writing and in pronunciation, the 
easier it is for us to recognize them based on our native language. The more the form of those 
words and the way they combine into sentences coincide in the two languages, the more sense 
those sentences will make to us. In short, the more similar the languages of the same language 
family, the greater their mutual intelligibility. Instead of similarity, we could also use the inverse 
concept of distance, in which case, the greater the distance between two languages, the smaller 
their degree of mutual intelligibility.

2	 	This	chapter	is	to	be	submitted	to	International Journal of Humanities and Arts Computing	as	Golubo-
vić,	Heeringa	and	Gooskens,	Linguistic	distances	among	six	Slavic	languages.
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How different are Slavic languages? In order to give anything close to an answer to this question, 
we must observe those languages on several linguistic levels. The first aim of the present chapter 
is descriptive in nature – we set out to measure linguistic distances among six Slavic languages – 
Czech, Slovak, Polish, Croatian, Slovene and Bulgarian – in terms of their lexicon, orthography, 
morphology, phonology and syntax. These distances will then be used in further studies as linguistic 
predictors of intelligibility among the six languages. Secondly, we are interested in how well the 
five sets of results correlate with each other and whether they can be reduced to a single unifying 
linguistic distance variable. Thirdly, we shall explore the relationship between linguistic distances 
on one hand and the distances that can be observed looking at the historical trees of Slavic lan-
guages and see which of our linguistic distance measurements reflects the genealogical relations 
among the six Slavic languages best. 

According to linguistic and historical criteria, Slavic languages are traditionally divided into three 
distinct branches (Sussex & Cubberley, 2006): West Slavic (Czech, Slovak, Polish, Kashubian, Upper 
and Lower Sorbian), South Slavic (Slovenian, Bosnian, Croatian, Serbian, Bulgarian and Macedo-
nian) and East Slavic (Russian, Belarusian and Ukrainian). A similar division into West, East and 
South Slavic languages is provided in Schenker (1993), but West Slavic languages are further divided 
there into Czecho-Slovak (Czech and Slovak), Sorbian (Upper and Lower Sorbian) and Lechitic 
(Polish and Cachubian), whereas South Slavic languages branch into Eastern (Macedonian and 
Bulgarian) and Western (then Serbo-Croat and Slovene). For a complete overview of the Slavic 
language family, see Figure 1.2 in Chapter 1.

The present chapter deals with the languages belonging to the West and South Slavic sub-families 
and we hypothesize that as a consequence of their separate development throughout history, 
the differences between the two groups will be prominent across most linguistic levels. We also 
expect to see some differences within the sub-families between Czech and Slovak on one hand 
and Polish on the other as well as between Croatian and Slovene on one hand and Bulgarian on 
the other. Genealogical relationships will probably not be too visible in the case of orthographic 
distances, which reflect arbitrary decisions on how the phonemes of a certain language should be 
presented graphically. 

Bulgarian is the only language in our study which is marked by an almost complete loss of case. In 
general, the loss of morphological case can lead to a greater word order rigidity. Siewierska (1998) 
found a statistically significant correlation between case marking and flexible word order, even 
though there were many languages both with case marking and a relatively rigid word order (e.g. 
Icelandic) and with no case marking but great flexibility of the word order (e.g. Abkhaz, Papago). 
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Latin and modern Romance languages are a good example of this process: Classical Latin had a fully 
developed case system and even though SOV word order was the most common, other possibilities 
were fairly frequent. By contrast, modern Italian, which lost the cases completely, is characterized 
by a fixed SVO word order (Bentz & Christiansen, 2013). Since the word order in Bulgarian is 
generally more constrained compared to the other five languages of our study, we hypothesize that 
Bulgarian will be the most distant language both in terms of morphology and syntax.

When it comes to correlations between levels, we expect to find that all of our distance measure-
ments are significantly correlated. As previously mentioned, Bulgarian could be an outlier in terms 
of morphology and syntax. Polish could be an outlier in terms of orthography, due to the fact that 
in Polish orthography some typical Slavic sounds are written using digraphs rather than diacritics, 
which was the strategy used in most other Slavic languages. For instance, cz in Polish would be č, 
in most other Slavic languages, even though they both denote the same sound (similar to /tʃ/ in 
English). Nevertheless, since these differences affect a limited number of sounds in Polish and Bul-
garian still has many structures in common with other Slavic languages, we expect that the overall 
distance pattern should be more or less maintained across the five levels. This means that it should 
be possible to reduce the five linguistic distance measurements into one or at most two factors. 

Genealogical relationships among languages are generally established from basic vocabulary, 
grammatical (particularly morphological) evidence and sound correspondences (Campbell & 
Poser, 2008). Therefore we expect lexical and phonological distances to correspond to the historical 
relationships among the six languages of the study. Orthographic distances are not a good candi-
date for this to begin with, as they reflect a combination of the actual distance among languages 
and the difference in the writing conventions, which is a fairly recent development (most Slavic 
languages in the study had some sort of an orthographic reform between 18th and 19th century).

Morphological and syntactic distances are not likely to be highly correlated with language gene-
alogy because Bulgarian might prove to be too much of an outlier. Due to the loss of case and 
the infinitive form, which also brought about changes in syntax. Bulgarian might be distant from 
all other Slavic languages in terms of morphology and syntax. This practically means, if we only 
observe those two levels, West Slavic languages might be closer to e.g. Croatian than Bulgarian 
is, despite the fact that Croatian and Bulgarian are genealogically closer. In §2 we will summarize 
previous research on linguistic distances; in §3 we will describe the data used for the distance 
measurements; §4 is reserved for explaining our method of measuring lexical, phonological, or-
thographic, morphological and syntactic distances; in §5 we will present the results, which will be 
followed by discussion and conclusion in §6.
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2. PREVIOUS RESEARCH INTO LINGUISTIC DISTANCES
Previous research in measuring linguistic distances mostly focused on lexical and phonetic dis-
tances. The Levenshtein algorithm used for measuring phonetic distances, which we shall focus 
on in §2.2 can easily be applied to orthographic data, while measuring distances in morphology 
and syntax requires a different approach. As for this type of research in the Slavic language area, 
to our knowledge the only extensive study in the field is Zhuravlev (1994).

2.1. Lexical distance

One of the ways of quantifying lexical distances is to select a dataset, i.e. a list of words, mark the 
cognates and calculate the percentage of non-cognates. The method has been used on (varieties 
of) different languages, including English (Nerbonne & Kleiweg, 2003), Scandinavian languages 
(Gooskens, Heeringa, & Beijering, 2008), Croatian dialects (Šimičić, Houtzagers, Sujoldžić, & 
Nerbonne, 2013), etc.

Zhuravlev (1994) performed a lexicostatistical analysis of Old Church Slavonic, Old Russian, 
Bulgarian, Macedonian, Serbo-Croatian, Slovenian, Czech, Slovak, Upper Sorbian, Lower Sorb-
ian, Polabian, Polish, Kashubian-Slovinian and three different varieties of Russian. The general 
methodology stems from lexicostatistical research by Swadesh (1971), but instead of using one of 
the Swadesh lists, Zhuravlev used the words from the etymological dictionary of Slavic languages 
(Trubachev, 1974). The genealogical relationship between pairs of languages was calculated using 
a formula which was supposed to represent an index of genealogic proximity, taking into account 
the number of isoglosses the languages in question cover and the vocabulary inherited from 
a common root (so-called cognate words or cognates). 

The proximity index could not be higher than 2 and the highest one was established between Upper 
and Lower Sorbian (1.93). Czech and Slovak have an index of 1.36; Bulgarian and Macedonian 
1.72; Serbo-Croatian and Polish 0.95, etc. Even though these numbers do give an indication of 
the distance among Slavic languages, the formula has not been further validated and the use of 
the lexical level alone cannot provide a complete picture. In §5.3 we shall compare our results to 
both historical distances obtained on the basis of the Slavic language tree and Zhuravlev’s results.

2.2. Phonetic distance

The Levenshtein distance is a concept from computer science and information theory, used for 
measuring the distance between two strings (commonly used in spell checkers, for instance). The 
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algorithm finds the smallest number of operations (insertions, deletions or substitutions) needed 
to get from one string to another. If one string of symbols is a word in variety A, and the other 
string is that same word in variety B, the Levenshtein algorithm (Levenshtein, 1966) calculates 
how many operations are minimally necessary to convert word A to word B. The more operations 
are needed, the greater the distance between the two words. If the procedure is done on a larger 
corpus, the mean distance is the distance between the two varieties. 

Kessler (1995) was the first to use the Levenshtein algorithm to measure linguistic distances, fo-
cusing on dialects of Irish. Bolognesi and Heeringa (2002) applied the Levenshtein algorithm to 
a number of Romance varieties as well as Latin and Dutch. Heeringa (2004) refined the method 
further and used cluster analysis and multidimensional scaling for visualizing the results. The 
Levenshtein algorithm was then applied to a number of Dutch and Norwegian varieties. Gooskens, 
Heeringa, and Beijering (2008) looked at the relationship between phonetic and lexical distances 
as predictors of mutual intelligibility of different Scandinavian varieties for Danish listeners and 
found that phonetic distances are a good predictor of intelligibility. Wieling (2012) used Levenshtein 
distance data as a dependent variable and various social factors as independent variables in order 
to create a model which would quantify the distance from a dialect to the standard language in 
the case of Dutch, Catalan and Tuscan varieties. Levensthein distance has proven to be a robust 
and valid measure of distance among varieties, since the findings generally confirm the existence 
of the well-established dialect areas in traditional dialectology. 

When it comes to work on different dialects, the Levenshtein algorithm proved to be a good 
measure of phonetic and orthographic distances among different varieties in the Slavic language 
area. Osenova, Heeringa, and Nerbonne (2009) looked at dialects of Bulgarian using the data from 
Bulgarian dialect atlases. They used phonemic transcriptions of 36 words from 490 different sites 
and calculated the Levenshtein distances between them. Their cluster analyses show the well-known 
distinction between western and eastern dialects, whereby western dialects are more cohesive than 
eastern ones and there is a distinction between the North and South dialects of the Western cluster. 
In addition, they introduced a third major dialect area called Rodopi. 

Prokić et al. (2009) conducted a similar study on 157 Bulgarian words from 197 sites. They applied 
multidimensional scaling to their data obtained using the Levenshtein algorithm and found that 
the first dimension, the east-west division, can account for the 80% of the variation in the data. The 
second dimension, which separated the Rodopi area from the rest, accounts for an additional 16% 
of the variation. Houtzagers, Nerbonne, and Prokić (2010) compared their dialect maps obtained 
using multidimensional scaling with Stoikov (1962) work on Bulgarian dialects. Their main find-
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ing is that the east-west division and the Rupian dialect area were quite similar and the authors 
concluded that the differences they found using the quantitative method generally improve upon 
the traditional classification. 

Šimičić, Houtzagers, Sujoldžić, and Nerbonne (2013) applied the Levenshtein algorithm to 92 words 
from 88 different Croatian localities. In this study, they looked at both phonetic distances (measured 
by the Levenshtein algorithm) and lexical distances (expressed as the percentage of non-cognates). 
Their results show that the varieties spoken along the coast “form neither easily distinguishable 
dialect areas nor linguistic continua; the whole region is marked rather by discontinuity made up 
of small clusters and no true transitional zones” (p. 41). 

The aforecited studies have focused mostly on differences in pronunciation and lexicon. In order to 
get an indication of how distant different languages of the same family are, it is necessary to look at 
other linguistic levels, namely morphology and syntax. The present study is a part of a larger project 
which aims to model intelligibility of Slavic languages using linguistic distances as predictors. Our 
data comes from the testing material used in the study: a list of 100 words, which we will refer to 
as the “list data” and four texts, which we will refer to as the “text data”. The list data was used for 
measuring phonological distances, whereas the text data was used for all the other measurements 
(see the following section for a more detailed explanation).

3. THE DATA

3.1.  Text data for lexical, orthographic, morphological and syntactic comparisons

As previously mentioned, the text data was based on four texts we used to test intelligibility of closely 
related languages. We decided to use the actual testing material as the data for measuring linguistic 
distances rather than the data from an unrelated corpus because it made modelling intelligibility 
straightforward: we measured the distances between the material in the native language of a par-
ticipant in our intelligibility experiment and the language they were tested in. It should be noted 
though that making the linguistic sample dependent on the behavioral one means that our results 
are not perfectly generalizable. In order to tackle that problem, we decided to also use the distances 
measured on the basis of the list data to try and predict the results of a task where the text data 
is used as the testing material and vice versa. More information on that is found in Chapter 5, §7.

In order to find suitable texts for our purpose, we turned to the Common European framework 
of reference (CEFR) for languages (Council of Europe, 2001). By examining all the levels de-
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fined by CEFR, we decided on the most appropriate level for the purpose of testing the level 
of intelligibility. Since these types of tests are mostly used with learners of a foreign language, 
while the participants in the intelligibility experiment were not, we made sure that the level was 
not too demanding. A1 and A2 levels are quite basic and fairly restricted in terms of syntactic 
constructions, while B2 and C levels would be too demanding for participants who are not 
advanced language learners, therefore the B1 level proved to be the most suitable one. We chose 
four B1 level texts with culturally neutral content and slightly adapted them in order to make 
them more uniform in terms of total length and average sentence length. In the end, each text 
contained about 200 words in the English version and consisted of 16-17 sentences. All four 
texts can be found in Appendix A.

In creating the testing material, we used English as a reference language – native speakers of Czech, 
Slovak, Polish, Croatian, Slovene and Bulgarian with some translation training were asked to trans-
late the text from English into their native languages. All four texts were first translated by one 
person and checked by at least two others; the final version was the one everyone agreed upon. In 
order to facilitate comparison of the testing material, the translators and checkers were instructed 
to avoid too literal or unnatural constructions, while trying to stick to the English original as much 
as possible. This was done to avoid translating the same text more freely in one language than in 
the others, which would result in difficulties particularly in syntactic comparisons.

The next step was to align the text data. We created six separate tables, one for each language. In 
the first column of each table, we placed the original text of one of the languages so that each word 
was in a separate row. Next, we asked native speakers of the other five languages to provide the 
appropriate form of each word separately and to use a cognate wherever possible. In the example 
provided in Table 2.1, all the languages are aligned with Croatian, which means that the texts in 
the other five languages read from top to bottom do not need to make sense; the only important 
thing is that the word in each row matches the original Croatian word in form (same case, number, 
etc.) and that if a cognate word is available, this word is used. 

We wanted to make sure we mapped the mind of an average participant in the intelligibility ex-
periment, so instead of simply comparing the six lists of words, we decided to align the lists by 
using language A as the starting point and finding any cognates of each word in language A that 
exist in the other languages (the languages of the listeners). This way, we were able to pinpoint 
lexical asymmetries. In Table 2.1, a small example of cognate alignment to Croatian is given. Note 
that djeca, the Croatian word for ‘children’ has cognates in all five other Slavic languages. In fact, 
in the case of Slovene, this is a partial cognate, since dete is more used in the meaning of ‘toddler’, 
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whereas the generic Slovene word for child is otrok. In the Slovene table, once we align all other 
five languages to the Slovene word for ‘children’, otroci, all the other fields in this row will be left 
blank, since no other Slavic language from our group uses that word. This means that there is an 
asymmetry in the understanding of this word: a Slovene speaker would have little trouble under-
standing Croatian djeca or Czech dětí, since a cognate word dete exists in Slovene, but most other 
Slavic speakers would struggle with Slovene otroci, since they could not connect it to the equivalent 
of ‘child’ in their native language. 

At this point we would like to emphasize that we will not be using the term cognate in the same way 
it is traditionally used in historical linguistics. Since we are trying to map the mind of a participant, 
we are interested in all the words in the test language that they would be able to understand on the 
basis a similar word in their native language. Therefore, in this context, we use the term cognate to 
denote words which have a similar form and the same meaning. This includes historically related 
words as well as loanwords.

Table 2.1: Example	of	cognate	alignment	to	Croatian	in	the	text	data.	The	grammatical	suffix	is	marked	with	
square	brackets

Croatian Slovene Bulgarian Czech Slovak Polish English

Roditelj[i] Roditelj[i] Roditel[i] Rodič[e]	 Rodič[ia]	 Rodzic[e] Parents (nom.pl)

čij[a]	 čigav[a] chi[i][to] czyj[a] whose (nom.sg.)

djec[a] dec[a] dec[a] dět[í] det[í] dziec[i] children (nom.sg.)

pokazuj[u]	 pokažej[o] pokazva[t]	 ukazuj[í] 	preukazuj[ú] wykazuj[ą]	 show (3rd per. Pl.)

posebn[o]	 posebn[o] osoben[o] special (neuter, nom.sg)

zanimanj[e]	 zanimanj[e] záje[m]	 závujem[]	 interest (nom.sg)

Our database consists of six sheets, one per language. Each sheet consists of six columns, where 
the first one is always the basic word list for the language in question and in the other five columns 
we put the cognate words (if any) for each language. In the Table 2.1 above, we added English 
translations in the last column. Once the database had been compiled, we coded the word class for 
each individual word (since word classes may differ across languages) and marked grammatical 
suffixes where applicable. 
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3.2. List data for phonological comparisons

The reason why we used the list data, rather than text data in phonological distance measurements 
was of a practical nature: the lists of 100 words required far less transcribing than the four texts, 
consisting of roughly 800 words. The list data was also used in one of the intelligibility experiments. 
It consisted of 100 nouns translated into the six languages of the study. The list was compiled once 
again by using English as the reference language in order to make sure that all the languages were 
treated completely equally. In compiling the list, we wanted to use a representative sample of words 
that would likely be encountered in text and speech. The Swadesh list seemed unsuitable for our 
purpose, since it was compiled to reveal genealogic relationships between different languages, 
rather than to model intelligibility. So our list was created with the most frequent nouns from the 
British National Corpus (version 3, 2007). 

Function words were excluded from our measurements because a basic level of comprehension 
probably depends more on content words than on function words. The choice of nouns only might 
represent an inherent bias, but we expect that the distances measured on the basis of nouns and 
the distances measured on the basis of verbs or adjectives are likely to be highly correlated. 

We selected the most frequent nouns, but excluded any that seemed problematic. For instance, 
since the first list contained both kind and sort, we excluded one of them in order to avoid 
working with near-synonyms. The same goes for job and work, which are synonymous in most 
Slavic languages. 

Having decided on a final list of 100 nouns, they were given to native speakers of Croatian, Bulgari-
an, Slovene, Czech, Slovak and Polish with some translating experience. For each word we provided 
a context in the form of a sample sentence, so that they would translate the exact meaning we 
intended. For example, the word form has different meanings such as ‘questionnaire,’ ‘shape’ or ‘to 
shape something.’ The sentence You have to fill out this form today would point them in the direc-
tion of our intended meaning “a formulary document with blanks for the insertion of particulars”, 
rather than “shape, arrangement of parts.” (“form, n.” OED Online). Thus we obtained six word 
lists, one list for each language. Each translation was checked by two other native speakers and in 
case several options were available, the final word to be used in the list was the one that at least two 
out of three translators/checkers agreed upon. The complete list of words used is in Appendix B.

Since we had the results of lexical and orthographic distance measurements obtained both on the 
basis of the list data and the text data, we correlated them to see if the results were interchangeable. 
For lexical distances, the correlation was .945 (p = .001) and for orthographic distances it was .900 
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(p = .001), which led us to conclude that it was possible to use the results of phonological distances 
obtained on the basis of the list data only.

3.3. A note on orthographic systems

Bulgarian is the only language in our group written exclusively in Cyrillic. This means that when 
calculating orthographic distances we either had to compare two completely different scripts 
directly (in real-life terms, this would be comparable to a Croatian or Polish reader trying to de-
code written Bulgarian without any knowledge of Cyrillic) or use transliterated Bulgarian (which 
would mimic the associations that a Slavic speaker who can read Cyrillic would make). Since the 
linguistic distance results were also meant to be used in modelling the level of mutual intelligibility 
of Slavic languages, and in the parts of the experiment dealing with written intelligibility only the 
participants who could read Cyrillic were confronted with Bulgarian, we opted for transliterated 
Bulgarian in orthographic distance measurements. 

4. LINGUISTIC DISTANCE MEASURES

4.1. Lexis

Lexical distances between two varieties are generally expressed as the percentage of non-cognates, 
i.e. historically unrelated words (Gooskens, 2007b), in the language of the reader compared to the 
stimulus language. But we also decided to expand that definition to include partial cognates. Par-
tial cognates are word pairs which have a similar meaning, for instance Slovene žena ‘woman’ and 
Polish żona ‘wife’ would both point the decoder towards the correct category of adult female. We 
urge the reader to keep in mind that we do not use the term “cognate” in the sense it is normally 
used in historical linguistics. For our purpose, the term “cognates” is taken to mean words with 
a similar form, and almost the same meaning.

We will illustrate the method with the example from our list data shown in Table 2.2, where Slo-
vene is the stimulus language and all the possible cognates are given in Croatian, Bulgarian, Czech, 
Slovak and Polish.

For each language the number of non-cognates (empty cells in the table) is counted, divided by the 
total number of words of the stimulus language and then converted to a percentage. In our example the 
stimulus language has 10 words, therefore, three non-cognates in Croatian divided by 10 equals 0.30, or 
30% distance. We measured lexical distances both on the basis of list data and on the basis of text data.
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Table 2.2: An example of lexical alignment to Slovene in the list data and the lexical distance.

Slovene Croatian Bulgarian Czech Slovak Polish English

1. čas čas čas czas time

2. leto year

3. ljudje ljudi ljude lidi ľudia ludzie people

4. mož muž mzh muž muž mężczyzna man

5. dan dan den den deň dzień day

6. stvar stvar thing

7. otrok child

8. vlada vlada vláda vláda władze government

9. del dio part

10. življenje život zhivot život život życie life

Number	of
non-cognates 3 6 4 4 4

percentage of
non-cognates 30 60 40 40 40

4.2. Orthography

For calculating orthographic distances between the readers’ language (which is Croatian in ex-
ample 1 below) and the stimulus language (in this case, Polish) we follow the approach employed 
by Heeringa, Golubović, Gooskens, Schüppert, Swarte, and Voigt (2013) for Germanic, who used 
the Levenshtein algorithm (Levenshtein, 1966). The Levenshtein distance between two strings is 
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calculated as the “minimal cost” of the total set of insertions, deletions and substitutions needed 
to transform one string into another Kruskal (1999). We will illustrate the algorithm through 
a comparison of the Croatian word prijatelj with the Polish word przyjaciel ‘friend’.3

1 2 3 4 5 6 7 8 9 10

Croatian p r i j a t e lj3

Polish p r z y j a c i e l

0 0 1 1 0 0 1 1 0 1 = 5/10 = 50%

In the third slot z is added, in the fourth slot i is replaced by y, in the seventh slot t is replaced by 
c, in the eighth slot i is inserted and finally, in the tenth slot lj is replaced by l. Every operation 
(insertion, deletion or substitution) is represented by 1 and the total number of operations is 
divided by the total length of the alignment (10 slots). So in this case the normalized Levenshtein 
distance would be 5/10=0.5 or 50%. We divide the total number of operations by the length 
of the longest least-cost alignment in order to normalize for word length (Heeringa, 2004, pp. 
130-132). The distances were calculated only on the basis of cognate words and the total or-
thographic distance between pairs of languages was obtained by calculating the mean distance 
for the cognate words from our list. 

For each character we distinguish between a base and a diacritic. For example, the base of é is e, 
and the diacritic is the acute accent. Two characters may differ in the base and/or in their diacritics. 
We weigh differences in the base as 1; for example: a versus e, p versus b. If two characters have the 
same base, but different diacritics, we weigh this as 0.3. For example: e versus é, è versus é. We admit 
that at this point the choice of this weight is not based on empirical measurements and may sound 
arbitrary, but our choice is motivated by the idea that diacritical differences should be weighed 
much less strongly than base differences, since differences in the base will usually confuse the reader 
to a much greater extent than diacritical differences. When the bases are different, the weight is 1, 
regardless of whether there are diacritical differences. Insertions and deletions are weighed as 1. We 
ensure that the minimum cost is based on an alignment in which a vowel matches with a vowel, 

3	 	In	Croatian,	Lj	is	a	fixed	grapheme	sequence	that	has	an	unambiguous	correspondence	with	the	
palatal	lateral	approximant	/ʎ/
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and a consonant matches with a consonant. This way, we were able to prevent unlikely matches, 
such as matching b with an e.

For each language pair we calculated the aggregated orthographic distance, by calculating the 
mean of the normalized Levenshtein distances of the word pairs which are considered for that 
language pair. A small example is given in Table 2.3, where we show the costs of transforming five 
Croatian words to Slovene words. The fourth column shows the Levenshtein distances. When we 
divide them by the number of slots in the alignment (fifth column) we obtain the normalized 
Levenshtein distances (sixth column).

Table 2.3: The aggregated distance is the average distance which is 0.28 or 28%

Croatian Slovene English Levenshtein 
distance

Number	of	
slots in alignment

Normalized	
Levenshtein distance

moraju morajo must 3.p.sg 1 6 0.17

početi začeti to	begin 2 6 0.33

breg brijeg hill 2 6 0.33

drugom drugem other dat.sg 1 6 0.17

ljudi ljudje people 2 5 0.40

Aggregated distance 0.28

4.3. Stems and affixes

When measuring orthographic distances, Heeringa, Swarte, Schüppert, and Gooskens (2014) distin-
guished between stem and affix variation. Using data of five Germanic languages, they showed that 
orthographic stem variation among languages does not correlate significantly with orthographic 
variation in inflectional affixes, and that orthographic stem variation among languages is larger than 
orthographic variation in inflectional affixes. Therefore, we also distinguish between orthographic 
stem and affix. Our text data enable us to do so, since we marked each grammatical suffix (case 
endings, tense endings etc.). 

We shall refer to the orthographic distance of affixes only as morphological distance. This is il-
lustrated in Table 2.4. Sometimes words do not have visible affixes, for example the nominative 
singular for most masculine nouns both in Croatian and in Slovene is an empty morpheme. We 
marked this with Ø and compared them the same way as other affixes.
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Table 2.4: The	aggregated	affix	distance	is	the	average	affix	distance	which	is	0.40	or	40%.	 
The	affixes	are	underlined.

Croatian Slovene English Levenshtein 
distance

Number	of	
slots in alignment

Normalized	
Levenshtein distance

mora+ju mora+jo must 3.p.sg 1 2 0.50

poče+ti zače+ti to	begin 0 2 0

breg+	Ø brijeg+	Ø hill 0 1 0

drug+om drug+em other dat.sg 1 2 0.50

ljud+i ljud+je people 2 2 1

Aggregated distance 0.40

4.4. Phonology

Pronunciation distances are measured on the basis of the list data (see §3.2). The data is compiled 
so that it models a word translation task. The idea behind this approach is that a person reading or 
listening to isolated words in a closely related language in most cases should be able to understand 
those words if they are cognates with words from their native language. 

Native speakers of Czech, Slovak, Polish, Croatian, Slovene and Bulgarian with a background in 
phonetics performed a broad phonemic transcription of the word lists. A full inventory of vowels 
and consonants of the six languages we focused on can be found in Appendix C. Since only broad 
transcription was used, we shall henceforth refer to the calculated distances as phonological dis-
tances, rather than phonetic distances. The phonological distances between two languages were 
then calculated on the basis of the two corresponding word lists, i.e. on the basis of the cognate 
pairs. We used basically the same methodology as for measuring orthographic distances (see §4.2), 
but since we applied Levenshtein distance to the comparison of phonological transcriptions rather 
than to orthographic transcriptions, the Levenshtein operation weights are different. 

We used graded weights that are effectively segment distances, meaning, e.g. that the pair [i, ɔ] is 
seen as being more different than the pair [i, ɪ]. The segment distances are obtained on the basis 
of acoustic representations of a canonical set of IPA samples (see Heeringa, 2004, pp. 79–119)4. 

4	 		A	parallel	procedure	for	the	orthographic	distances	would	be	adding	weights	for	letter	shapes,	but	
we	were	not	aware	of	a	gradual	measure	for	characters	on	the	basis	of	their	letter	shape.	There	
might	be	a	way	to	do	this	on	the	basis	of	Bouma	(1971),	but	we	suspect	that	just	as	with	phonetic	
distances,	the	effect	of	using	graded	weight	would	have	been	minimal.
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4.5. Syntax

In order to measure syntactic distances we used a technique introduced by Nerbonne & Wiersma 
(2006) and Lauttamus, Nerbonne, and Wiersma (2007), who measured the impact of L1 on L2 syntax 
in second language acquisition on the basis of corpora of the English by Finnish Australians. They 
presented an application of a technique from language technology to tag a corpus automatically 
and to detect syntactic differences between two varieties of Finnish Australian English, one spoken 
by the first generation and the other by the second generation. The technique utilizes frequency 
profiles of trigrams of part-of-speech (POS) categories as indicators of syntactic distance between 
the varieties. The idea of the technique is to utilize frequency profiles of trigrams of POS categories 
as indicators of syntactic distance between the groups and then examine potential effects of language 
contact and language (“vernacular”) universals in second language acquisition. The measurement is 
based on word order, so it might not be entirely suitable for a language family such as Slavic, where 
word order is in principle not used to express grammatical relations. Nevertheless, since the word 
order is not completely free, the patterns it follows might be reflected by the trigram approach.

Table 2.5: Twelve	POS	categories	and	boundary	symbol	employed	in	the	tagging	of	the	corpus	of	Slavic	texts.	
Examples	are	given	in	Croatian	with	English	translations

tag word class Croatian English

noun noun roditelji, nevolja, sport parents,	trouble,	sport

verb verb su,	dozvoliti,	postati are,	allow,	become

mod modal	verb moći,	hteti can, will

adj adjective mlad,	skup young, expensive

adv adverb nježno,	rijetko gently, rarely

pron pronoun to,	oni,	ti,	moj it, they, you, my

prep preposition za,	u,	od for, at, of

conj conjunction i,	ali,	ako and,	but,	if

num numeral pet five

adjv adjective/verb radila “she	did”	(Slavic	only)

int interjection bok,	molim hello, please

abbr abbreviation itd. etc.

$ beginning	or	end	of	sentence
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We partly used the same methodology as Nerbonne and Wiersma (2006) and Lauttamus, Nerbonne, 
and Wiersma (2007), but frequency vectors were compared with each other by simply calculating 
Pearson’s correlation coefficient between them. We used the text data, which has one sheet per 
language. We used only the first column of each sheet, which contains the texts as translated from 
the original English text (see §3.1). The four texts comprise 66 sentences, therefore we have 66 
sentences for each of six languages (between 750 and 800 words per text). We manually tagged the 
words in each of the corpora for word class using the tags which are listed in Table 2.5. 

Different sets of word class labels were devised for each of the three language families in the 
MICReLa project. In the Slavic language family, the adjective/verb category is reserved for words 
which are often found as a part of the predicate, but do possess some adjective-like qualities, such 
as gender, which must agree with the gender of the subject. The best pseudo-English equivalent of 
this form would be a type of gendered participle. For instance Czech dělala is just a participle of 
the verb ‘to do’ in the feminine, but coupled with the 3rd person singular form of the verb ‘to be’, 
it creates the 3.sg.f form of the verb ‘to do’ in the past tense: ‘she did’. The category of determiners 
generally does not exist in Slavic languages, it only appears in Bulgarian in the form of a suffix, 
and therefore there was no need for such a tag.

We illustrate the finding of trigram frequencies on the basis of a small corpus of English, which 
consists of two sentences: It would be difficult to cycle and After a while it will become easier. Since we 
are using English, the corpus tags are slightly different than the ones we used for Slavic languages. 
For the first sentence we find six trigrams:

It would be difficult to cycle

pron mod

pron mod verb

mod verb adv

verb adv to

adv to verb

to verb
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For the second sentence we find seven trigrams:

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

When we make an inventory of the trigram found in the two sentences, we find eleven different 
trigrams:

trigram 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 emp x 1

emp prep det x 1

prep det noun x 1

det noun pron x 1

noun pron mod x 1

verb adv $ x 1
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The last column is a frequency vector of trigrams of part-of-speech tags. It shows that most trigrams 
occur once, but the trigrams [pron, mod, verb] and [mod, verb, adv] appear twice. 

Now we create a frequency vector for each of the corpora, each corpus corresponding with a lan-
guage. For each corpus we consider 66 sentences. Once we have a frequency vector for each corpus, 
distances can be calculated for each language pair. When we want to compare Croatian with Slovak 
syntactically, we create a frequency vector on the basis of the Croatian corpus and a frequency vector 
on the basis of the Slovak corpus. The distance is calculated as 1 minus the Pearson correlation of 
the two vectors (the correlation was always positive).5  

5. RESULTS

5.1.  What are the linguistic distances among Czech, Slovak, Polish, Croatian, 
Slovene and Bulgarian?

In this section, we will present the results of each linguistic level separately. Within each level, the 
results will be listed on the basis of the language of the decoder. This makes a difference for lexis 
and orthography, where due to the way of aligning, the results can be asymmetrical (i.e. the di-
vergence from Bulgarian to Czech is different than the one from Czech to Bulgarian). In all other 
measurements, the results are symmetrical. 

In presenting the results, we provide tables with all the results and visualize the data using line graphs 
and dendrograms. The line graph is a variant of beam maps used in Heeringa et al. (2013). In beam maps 
each pair of locations is connected by a line: the darker the line, the smaller the distance between the 
language pair in question. Our methodology can reveal asymmetric distance, but since both distances 
cannot be visualized, using colour we show the average distance between language pairs. 

We performed hierarchical cluster analysis on each set of distance results which resulted in a tree-
like structure called a dendrogram. In our dendrograms, the different varieties are represented as the 
leaves, and the branches reflect the distances between the leaves. The clustering method employed 
was the Unweighted Pair Group Method using Arithmetic averages (UPGMA).

5	 	The	choice	between	r	rather	than	r2	is	immaterial,	since	the	correlation	between	the	distance	measu-
red with r and r2 is 0.9974.
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5.1.1. Lexis

The complete distance matrix for lexical distances can be found in Table 2.6 and a line graph and 
dendrogram are in Figure 2.1. Looking at lexical distances, we can observe the genealogic division 
between West Slavic and South Slavic languages quite clearly: for each language, the two languag-
es belonging to the same sub-family are lexically the closest, and the other three are much more 
distant. The only exception to this is the relationship between Bulgarian and Slovene, which are 
so distant from one another that West Slavic languages are not too far behind. Another interesting 
finding is the distance between Czech and Polish (17.7%), which is markedly smaller than the 
distance between Slovak and Polish (23.4%). In the line graph, the position of the languages within 
the hexagon is supposed to vaguely correspond to the geographical position of the six countries 
where these languages are spoken. However, the distance among the six points is always the same, 
and the linguistic distance is reflected in the color of the line connecting the two languages – the 
darker the line, the smaller the distance and vice versa.

Table 2.6: Lexical	distances	between	the	six	Slavic	languages.

Decoder’s native language

Sti
m
ul
us
	la
ng
ua
ge

Croatian Slovene Bulgarian Czech Slovak Polish

Croatian 22.9 23.9 33.1 33.1 44.3

Slovene 25.8 36.3 36.8 36.4 47.9

Bulgarian 21.3 30.4 39.5 39.0 44.6

Czech 39.2 45.2 38.8 6.0 25.4

Slovak 38.0 40.7 39.5 10.2 23.9

Polish 43.9 46.9 37.6 17.7 23.4
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Figure 2.1: Lexical	distances	among	the	six	Slavic	languages.	The	darker	the	line	on	the	graph,	the	smaller	the	distance.

5.1.2. Orthography

All linguistic distances are ultimately used as predictors of mutual intelligibility. In our intelligibility 
experiments, only the participants who could read Cyrillic could get tested in written Bulgarian. 
In order to reflect that, we used transliterated Bulgarian for orthographic distance measurements. 
In Table 2.7, we present the orthographic stem distances.

Table 2.7: Orthographic stem distances among the six Slavic languages.

Decoder’s	native	language

Sti
m
ul
us
	la
ng
ua
ge

Croatian Slovene Bulgarian Czech Slovak Polish

Croatian 19.6 23.8 33.6 32.3 37.8

Slovene 15.3 24.8 28.5 30.2 44.0

Bulgarian 21.3 23.0 34.9 35.1 40.0

Czech 30.7 27.7 33.0 14.3 35.7

Slovak 31.0 26.9 33.0 15.2 34.3

Polish 35.5 37.8 40.0 31.7 33.0
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The greatest outlier in terms of orthographic distance is Polish. The mean distances from Polish to 
the other five languages are the largest and the reason for this is the Polish orthographic system. 
In Polish digraphs are often used instead of diacritics to represent what are essentially the same 
sounds in all Slavic languages. For instance the phoneme /tʃ/ would be written as cz in Polish but 
č in Croatian, Slovene, Czech and Slovak (see Heeringa et al., 2013 for more details), which results 
in greater orthographic distance.

South Slavic languages are still closer to one another than they are to any of the West Slavic lan-
guages, but Slovene is orthographically closer to Czech and Slovak than Polish is. Line graphs and 
dendrograms representing orthographic distances are found in Figure 2.2.

Figure 2.2: Orthographic	distances	among	Croatian,	Slovene,	Bulgarian,	Czech,	Slovak	and	Polish.

5.1.3. Morphology/Affix distances

If we look at affixes only, orthographic distances generally become smaller (see Table 2.8). Morpho-
logical distances are the largest between Bulgarian and the other five languages, quite expectedly, 
since Bulgarian morphology is quite different (lack of case inflection, infinitive etc.). Interestingly 
enough, the distances between Croatian and Slovene are smaller than the distances between Czech 



50

chApter 2: linguistic distAnces Among six slAvic lAnguAges

and Slovak. Polish and Slovene appear to be surprisingly close in terms of morphology, but the two 
share a relatively small number of cognates (see Table 2.6), which means that this finding should 
probably be taken with a grain of salt. Line graphs and dendrogram are provided in Figure 2.3.

Table 2.8: Morphological distances among the six Slavic languages

Decoder’s	native	language

Sti
m
ul
us
	la
ng
ua
ge

Croatian Slovene Bulgarian Czech Slovak Polish

Croatian 17.3 33.4 30.6 27.5 34.7

Slovene 14.2 25.7 27.1 27.1 29.3

Bulgarian 21.9 22.0 29.6 28.9 34.0

Czech 28.7 34.4 37.7 17.8 32.5

Slovak 25.2 30.1 37.0 22.0 29.4

Polish 35.3 32.8 42.1 31.4 27.9

Figure 2.3: Morphological distances among the six Slavic languages.
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5.1.4. Phonology

The general pattern in phonological distances is quite similar to what we found with lexicon: 
the small discrepancy between the two sub-families is relatively preserved, with the exception of 
Bulgarian and Slovene, which are quite distant from one another, so much so in fact, that all three 
West Slavic languages are phonologicalally closer to Slovene than Bulgarian is. In addition, Polish 
is more than 30% distant from any other language. For a complete overview of phonological dis-
tances, see Table 2.9. Line graphs and dendrograms are provided in Figure 2.4.

Table 2.9: Phonological distances among six Slavic languages.

Decoder’s	native	language

sti
m
ul
us
	la
ng
ua
ge

Croatian Slovene Bulgarian Czech Slovak Polish

Croatian 28.6 24.9 34.2 36.7 37.0

Slovene 28.6 38.1 36.2 35.3 37.8

Bulgarian 24.9 38.1 37.7 38.3 34.6

Czech 34.2 36.2 37.7 17.2 30.1

Slovak 36.7 35.3 38.3 17.2 31.2

Polish 37.0 37.8 34.6 30.1 31.2

Figure 2.4: Phonological distances among six Slavic languages.
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5.1.5. Syntax

When it comes to syntax, West Slavic languages show more cohesion within the group than South 
Slavic languages (see Table 2.10). But even here, the difference between the most distant West 
Slavic and the least distant South Slavic language is not that large. Due to its morpho-syntactic 
peculiarities, Bulgarian is once again the outlier, with the greatest mean distance from the other 
five languages. Slovene and Croatian are also quite distant from one another in terms of syntax, in 
the case of Croatian, all three West Slavic languages are equally or less distant to it than Slovene. 
A line graph and a dendrogram for syntactic distances can be found in Figure 2.5.

Table 2.10: Syntactic	distances	among	the	six	Slavic	languages.

Decoder’s	native	language

sti
m
ul
us
	la
ng
ua
ge

Croatian Slovene Bulgarian Czech Slovak Polish

Croatian 0.29 0.41 0.29 0.25 0.24

Slovene 0.29 0.38 0.28 0.31 0.24

Bulgarian 0.41 0.38 0.40 0.42 0.36

Czech 0.29 0.28 0.40 0.11 0.22

Slovak 0.25 0.31 0.42 0.11 0.23

Polish 0.24 0.24 0.36 0.22 0.23

Figure 2.5: Syntactic	distances	among	six	Slavic	languages.
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5.2.  How do the different linguistic levels correlate with each other?

Having established lexical, orthographic stem, morphological, phonological and syntactic distanc-
es among the languages of the study, we were interested in finding out how well the results from 
different linguistic levels correlate with one another and whether it is possible to get to a single 
measure of linguistic distance. 

First, we correlated the results for each linguistic level with one another. For finding the significance 
of this correlation coefficient we used the Mantel test. In classical tests the assumption is made that 
the objects which are correlated are independent. However, values in distance matrices are usually 
correlated in some way, and not independent (Bonnet & van de Peer, 2002). A widely used method 
to account for distance correlations is the Mantel test (Mantel, 1967). Mantel developed an asymp-
totic test, in which the null hypothesis is that distances in the one matrix are independent of the 
corresponding distances in the other matrix. The significance of the statistic can also be evaluated 
by randomly reallocating the order of elements in one of the matrices (Bonnet & van de Peer, 2002).

The results show that the highest correlation is between lexis and pronunciation (r = 0.88). In 
the context of lexical distances as predictors of intelligibility, this means that there is probably no 
need for both lexis and pronunciation to be entered into the model. Lexis correlates with other 
levels moderately well, which implies that they are not measuring the same thing. The same can be 
said of phonology and syntax. Orthographic stem and affix distances show a low correlation with 
syntax, which is understandable, since those levels are too far removed from one another. The full 
(but non-redundant) matrix is shown in Table 2.11.

Table 2.11: The	correlation	matrix	of	the	results	for	different	linguistic	levels.

Lexis Stem Affix Phonology Syntax

Lexis 0.70** 0.58** 0.88** 0.41*

Stem 0.77** 0.68** 0.16

Affix 0.50** 0.27

Phonology 0.48**

Syntax

* Correlation is	significant	at	the	0.05	level	(1-tailed).		 

**	Correlation	is	significant	at	the	0.01	level	(1-tailed).
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Based on the correlation matrix, it appears that syntax operates differently from the other four 
dimensions, which are (fairly) strongly intercorrelated. We performed a principal component 
analysis in order to reduce the five distance variables into one or two factors. When the default 
factor analysis is chosen, just one factor is extracted. But since we had reason to believe that syntax 
might be a separate factor altogether, we used forced extraction of two PCs. PC2 just falls short 
of an eigenvalue of 1.

Together PC1 and PC2 explain 86% of the variance. After varimax rotation the factor loadings unmis-
takably show the independence of syntax: it does not correlate with PC1 (but the other four variables 
correlate strongly with it), whereas it is the only variable that correlates (very) strongly with PC2. 

Table 2.12: The	correlations	between	linguistic	distances	and	the	two	extracted	components.

Component 1 Component 2

Lexis .801 .457

Stem .970 .029

Affix .882 .114

Phonology .736 .539

Syntax .095 .947

5.3. Which linguistic distance measurement best represents the relationships 
established in historical linguistics?

In historical linguistics, genealogical relationships between languages are established on the basis 
of shared retentions i.e. features of the proto-language which could not have arisen by chance or 
due to borrowing. Languages belonging to a single branch or sub-family normally possess a num-
ber of shared innovations, new features which the sister-languages share and which cannot be 
found in the proto-language. Our approach relies on surface similarities in order to establish the 
relationships between the six Slavic languages and similar types of methods have been employed 
for decades. Buch, Erschler, Jäger, and Lupas (2013) used a clustering algorithm on lexical data 
and managed to reproduce the established genealogical relationships between Indo-European 
languages. Clustering might not be the ideal approach for this purpose, but different phylogenetic 
approaches have proved to be a useful addition to the comparative method. A good overview of 
computational approaches to classifying languages can be found in Dunn (2014), who considers 
Levenshtein distance as “a good proxy […] for historical relatedness when the languages being 
compared share a recent common ancestor” (p. 7).  
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Dunn, Terrill, Ressink, Foley, and Levinson (2005) used typological traits to reveal historical rela-
tionships among a number of Papuan languages, which were not considered to be related. Th eir 
methodology was meant to exceed the known limits of the comparative method (8000 ± 2000 years).  
Where the data obtained using the comparative method was available, the results matched and by 
extending the methodology to the languages where there was almost no lexical relatedness, Dunn et 
al. (2005) revealed a geographically consistent pattern in which the nearest neighbor languages within 
an archipelago formed clusters. Th e methodology was criticized by Campbell (2013) for disregarding 
the principle that only a combination of sound and meaning can be taken as evidence of relatedness.

Prokić (2010) applied phylogenetic methods to the Bulgarian phonetic data and discovered a three-
way distinction were consistent with the traditional divisions into dialect areas. Following Prokić, 
our distance-based phylogenetic inferences, despite being based on surface characteristics only, 
should in principle match the established genealogical relationships between Slavic languages. Later 
on, we shall be using the distance results to predict the level of intelligibility. Even though this was 
probably never the intention in diachronic linguistics, it seems logical to assume that intelligibility 
levels would be higher within genealogically closer languages and vice versa.

Th e Slavic language family is generally well-documented, so to fi nd a historical tree of Slavic 
languages we turned to reference books for these languages. On the basis of the classifi cations by 
Sussex and Cubberley (2006) and Schenker (1993), we made a tree for the six languages of the 
study which can be found in Figure 2.6.

 Figure 2.6: Historical	tree	showing	the	consensus	of	the	classifi	cati	ons	found	in	literature6.

6	 	The	confi	gurati	on	in	this	graph	is	identi	cal	to	the	one	shown	in	fi	gure	1.2	but	with	omission	of	all	
languages not studied in the project. 
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In order to quantify the historical relationships among Czech, Slovak, Polish, Croatian, Slovene 
and Bulgarian, we counted the number of nodes that we pass when going from one language to 
the other in the tree. The process of finding the shortest path from one node to another in a tree 
is akin to the concept of ‘cophenetic distance’ (Jain & Dubes, 1988), the difference being that with 
cophenentic distance the distance is usually metric. Another parallel can be drawn with ‘taxonomic 
path length’ in semantics (Budanitsky & Hirst, 2006) where the same general principle is applied 
to identify relatedness between concepts.

The languages themselves are also nodes (so-called terminal nodes) but the count does not in-
clude that starting point. The structure of the three has four levels: first the Slavic language family, 
which is then divided into two sub-families, West and South, at the next level each sub-family is 
divided into two other branches and the fourth level represents individual languages. In our sam-
ple, Czech-Slovak and the Western branch of the South Slavic sub-family are represented by two 
languages each, while the Lechitic branch and the Eastern branch of the South Slavic sub-family 
are represented by only one language each. 

The historical distance is calculated as the number of nodes one would have to pass when going 
from one language to the other. So for instance, the distance from Polish to Slovene, would be six: 
1. From Polish to Lechitic; 2. From Lechitic to West Slavic; 3. From West Slavic to Slavic; 4. From 
Slavic to South Slavic; 5. From South Slavic to Western and 6. From Western to Slovene. The dis-
tance from Slovene to Polish would be exactly the same.  As a consequence of the tree structure the 
distance between the members of the same branch is always 2, the distance within the sub-family 
is always 4 and the distance between languages which belong to different sub-families is always 6. 
A complete overview of historical distances can be found in Table 2.13.

Table 2.13: A	quantification	of	the	genealogical	distance	among	the	six	Slavic	languages.

Bulgarian Croatian Czech Polish Slovak Slovene

Bulgarian 4 6 6 6 4

Croatian 6 6 6 2

Czech 4 2 6

Polish 4 6

Slovak 6

Slovene
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Zhuravlev (1994) tried to model the genealogical relationships between Slavic languages using 
lexicostatistical methods. As previously mentioned, the proximity indexes from the study range 
between 0 and 2, but for the sake of clarity, we converted the scores into percentages denoting 
distance. The full table with Zhuravlev’s findings is in Table 2.14. It should be noted that we shall 
use the data on Serbo-Croatian to compare with our own data on Croatian.

Table 2.14: A	quantification	of	the	genealogical	distance	based	on	Zhuravlev	(1994).

Bulgarian Croatian Czech Polish Slovak Slovene

Bulgarian 36.22 50.45 53.75 51.55 39.75

Croatian 48.23 52.39 51.63 34.79

Czech 42.63 32.37 46.31

Polish 40.83 52.59

Slovak 47.65

Slovene

We correlated the results based on the genealogical distance among the languages with our five 
distance measurements and found that the single distance measure that corresponds best with 
the distances between the pairs of Slavic languages according to historical linguists’ family trees is 
lexis, r = .86. The correlation between genealogical distance and phonology is also relatively high, 
r = .80. On the other hand, syntactic distances do not correspond to the genealogical relationship 
between the languages at all. In Table 2.15 we provide all the correlation coefficients.

As for the comparison with the data from Zhuravlev (1994), we found significant correlations 
across all levels except syntax. The highest correlations were observed with lexical distances and 
orthographic stem distances, which was not surprising considering that Zhuravlev’s measurements 
were based on lexical isoglosses. 
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Table 2.15: The	correlations	between	linguistic	distance	measurements	and	quantified	genealogical	relationship	
between	the	languages.

Level Historical distance Zhuravlev distance

Lexis .86** .86**

Orthography of stems .77** .86**

Orthography	of	affixes .71** .71**

Phonology .80** .81**

Syntax .36 .26

*.	Correlation	is	significant	at	the	0.05	level	(1-tailed). 

**.	Correlation	is	significant	at	the	0.01	level	(1-tailed).

6. DISCUSSION AND CONCLUSION
Our results show that there is a more or less clear lexical demarcation between West and South 
Slavic languages – in most cases Czech, Slovak and Polish will share more cognates among them 
than they would with the three South Slavic languages and vice versa – Croatian, Bulgarian and 
Slovene normally have a smaller distance from each other than from Czech, Slovak or Polish. The 
only exception here is the large lexical distance from Bulgarian to Slovene, but Bulgarian is still 
closer to Slovene than any West Slavic languages. It seems that Bulgarian lost many cognates it 
perhaps once shared with Slovene. 

Slovene is also lexically more distant from the three West Slavic languages than Croatian and 
Bulgarian are. In some cases, Slovene uses a non-cognate for a frequent word, such as ‘child’, which 
is otrok in Slovene, but dijete in Croatian, дете [dete] in Bulgarian, dítě in Czech, dieťa in Slovak 
and dziecko in Polish. Even if there is a shared cognate, sometimes the Slovene form might be less 
recognizable as such across different Slavic languages, due to larger phonological and orthographic 
distances, e.g. hiša in Slovene (‘house’) is kuća in Croatian, къща [k”shta]7 in Bulgarian, dům in 
Czech and dom in Slovak and Polish. Taking into account that the West Slavic form dům/dom 
also exist in South Slavic languages as the word for ‘home’, the Slovene hiša might be the least 
recognizable form. 

7	 		“	is	used	in	transliteration	to	represent	the	Bulgarian	ъ	grapheme,	which	corresponds	to	the	phone-
mic	value	of	the	mid	back	unrounded	vowel	/ɤ/	and	the	near-open	central	vowel	/ɐ/.	The	closest	
counterpart	in	English	would	be	the	schwa,	/ə/.
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Also, West Slavic languages have a smaller lexical distance among them than South Slavic languages 
do, i.e. they display more cohesion within the group. For instance the words for ‘work’ are cognates 
across the three West Slavic languages (práce in Czech, práca in Slovak and praca in Polish; while 
the corresponding translations in the South Slavic languages are posao in Croatian, delo in Slovene 
and работя in Bulgarian).

Orthographic distances are not a purely linguistic measure, since they partly rely on the conventions 
of representing sounds in a given languages, which are generally arbitrary. A good example of this is 
Polish, where sounds such as / t∫/ and /∫/ are represented with digraphs cz and sz, whereas in Czech, 
Slovak, Slovene and Croatian they are represented with diacritics č and š: e.g. szkoła (‘school‘) in 
Polish is škola in Czech, Slovak and Croatian. This means that the orthographic distance between 
Polish and all the other languages is greater than it would have been if the same symbols had been 
used. As a consequence, Slovene is orthographically closer to Czech and Slovak than Polish is. Still, 
with Croatian, Bulgarian and Slovene, other South Slavic languages are always less distant than any 
West Slavic language, despite the fact that we used transliterated Bulgarian words.

Affix distances are orthographic distances, which means that the difference in writing conventions 
once again has an effect on the results. In addition, since most affixes contain only two or three 
letters, the distances will be less fine-grained (e.g. 50% or 33%). This can probably explain relative-
ly large distances between Polish on one hand and Czech and Slovak on the other as well as the 
distance between Czech and Slovak and Slovak and Czech. Quite expectedly, the lack of nominal 
inflection and the difference in verb morphology led to Bulgarian being the language with the 
largest mean distance. In addition, Bulgarian is the only language in our group that has a post-posed 
definite article. This means that any definite noun in Bulgarian would have an additional suffix e.g. 
Czech žena ‘a/the woman‘ vs. Bulgarian (transliterated) zhenata ‘the woman’.

When it comes to phonological distances, the differentiation between West and South Slavic lan-
guages is kept in the case of Croatian and is just barely there with Czech, Slovak and Polish, where 
the difference between the most distant South Slavic language and the least distant West Slavic 
language is not that large. But the phonological distance between Slovene and Bulgarian is so 
large that most West Slavic languages come in between. South Slavic languages are generally a less 
coherent group, but with Croatian and Slovene there is a) more contact and b) more similarities, 
since varieties of the two form a part of the South Slavic dialect continuum. In case of Bulgarian, 
there are many dialects of Serbian in between, and whereas those do share some similarities to 
Croatian, they are quite different from Slovene. Consequently, standard Slovene and standard 
Bulgarian are quite distant from each other. 
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The syntactic distances among our six languages are not that large – the correlations between 
the frequency vectors are mostly between 0.2 and 0.3. The only outlier here is Bulgarian, whose 
morphosyntax is quite different compared to other Slavic languages.

We shall illustrate these differences with an example sentence from Bulgarian and Czech: 

Много е трудно да обясниш на малките деца, защо трябва да тренират по пет часа на ден
and
Malým dětem je velmi těžké vysvětlit, proč musejí trénovat pět hodin denně  
both meaning ’It is very difficult to explain to small children why they have to train five hours day‘.

Много е трудно да обясниш на малките деца защо трябва да тренират по пет часа на ден

Very is hard to Explain
2.sg to small child-

ren why need to train 
3.pl each five hours on day

Malým dětem je velmi těžké vysvětlit proč musejí trénovat pět hodin denně

Small
dat.pl

Children
dat.pl is very hard explain

inf why need
3.pl

train
inf five hours

gen.pl daily

Bulgarian syntax matches the English translation much more closely: there are no cases, hence the 
indirect object is represented by a prepositional phrase rather than the dative case. The infinitive is 
made using the particle DA + the present tense and the temporal reference ‘a day’ is a prepositional 
phrase in Bulgarian and an adverb in Czech. Consequently, the same sentence in Bulgarian is some 
20% longer. Slovak, Polish, Croatian and Slovene function much more similarly to Czech than to 
Bulgarian, which makes Bulgarian our greatest outlier in terms of syntax.

The correlations between different linguistic levels revealed mostly moderate correlations, which 
implied our variables are related, but not too much. The correlations between stem and affix dis-
tance on one hand and syntactic distance on the other are not significant, which indicates that they 
should be considered as separate factors in the future analyses. However, the correlation between 
lexical and phonological distances is quite high, indicating that only one of those variables might 
be enough for the future model of intelligibility.

When we tried to reduce the five distance variables to a single factor, we found that it was necessary 
to look at two distinct factors, one roughly corresponding to syntactic distances and the other to all 
the other measurements combined. So why does syntax behave in such a different way? One of the 
reasons might be that lexical, orthographic, phonological and affix distances are all based on different 
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analyses of individual words. In syntactic distance measurement the sequences of three words are the 
main unit of analysis and the results are obtained by turning a correlation into a distance measurement. 

As for the relationship between historical distance between the six languages and the linguistic 
distances we measured, we found the strongest correlations with lexical and phonological distanc-
es. This finding is not surprising considering that historical relationships between languages are 
most commonly established on the basis of shared vocabulary, which roughly corresponds to our 
measurement of lexical distance and sound correspondences, which is somewhat similar to our 
measurement of phonological distance. The only factor which did not correlate with the historical 
relationships at all was syntactic distance. If syntax was the fastest-changing linguistic level, the lack 
of correlation would make perfect sense, however it is quite the opposite, syntax of a language is 
meant to be relatively stable and diachronically inert (Waltereit & Detges, 2008; Longobardi, 2001).

Even though Levenshtein distance might be an attractive, less time-consuming substitute to the 
traditional methods from historical linguistics, it appears that the present version of the algorithm 
is not as good at genealogical classification of languages. Historical linguistics in general avoids 
relying on surface similarities (Durie & Ross, 1996), since they could reflect a number of processes 
which do not necessarily have to do with actual phylogenetic relationships. In addition, the lan-
guage classifications obtained by means of the Levenshtein algorithm are in some cases correct 
only 40-65% of the time and the larger the distance between the languages in question, the larger 
the discrepancy (Greenhill, 2011). On the other hand, with small distances, such as those between 
different dialects, the Levenshtein algorithm generally reflects the relationships established by 
traditional dialectology (Gooskens & Heeringa, 2004; Prokić et al., 2009). Perhaps with some 
refinements, it would be as successful with classifying different languages.

Our results are in line with the previous research: we found quite high positive correlations be-
tween our results and those from Zhuravlev (1994). Once again, the variable behaving differently 
is syntax, where no significant correlation has been observed. This could in part be explained with 
the fact that Bulgarian is an outlier in terms of syntax, which does not represent a realistic picture 
of the relationships among the six Slavic languages of the study. Another reason might be that 
our syntactic measurements are simply not adequate for the Slavic language family, which would 
explain the lack of correlation with the genealogical relationships among the languages as well. 

Comparing languages on the basis of trigrams seems like a logical approach in a language family 
where a stricter word order is common, but in a language family such as Slavic there are many 
possible word orders within a clause. Consequently, an order-sensitive measure might not capture 
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the syntactic distances between Slavic languages adequately. Instead, the trigram approach might in 
part be reflecting the comparison of stylistic choices regarding word order made by the translators 
for each of these languages. In order to shed more light on this matter, we compared the correla-
tions between different levels in the Slavic language area with the corresponding results from the 
Germanic and Romance language areas. The rationale here is the following: if syntactic distances 
correlate significantly with lexical, orthographic, morphological and phonological distances in 
the other two language families, the issue is probably specific to the Slavic language family. If the 
syntactic distance measurements behave differently that other linguistic levels across all three 
language families, the measurement used might not be entirely suitable.

In the Germanic language family (Swarte, 2015), syntactic distances correlate significantly with 
lexical, orthographic, phonological and morphological distances (all p = .01). All the correlations 
are moderate with the r coefficient around .6. In the comparable Romance language data from the 
MICReLa project (Voigt, in preparation) syntactic distance results did not correlate only with pho-
nological distances, while the correlations with lexical, orthographic and morphological distances 
were significant (all p < .01). This leads us to conclude that, even though the adequacy of the meas-
urement relying on word order might not be a Slavic-specific issue, it is certainly most prominent 
in the Slavic data. This is not to say that the measurement of syntactic distance used is completely 
unsuitable for our purpose, rather that it might not capture all the variation in the syntax of Slavic 
languages. In the context of using linguistic distances to predict intelligibility scores, the behavior 
of the syntax measurement might indicate that it would not be a good predictor of intelligibility. 

If we were to make predictions about intelligibility in the Slavic language area based on the distance 
measurements, we would observe that across most linguistic levels South Slavic and West Slavic 
languages function as more or less coherent clusters. The two major exceptions are orthography, 
where Polish behaves very differently and syntax, where that is the case with Bulgarian. Taking all 
our results into account, it seems safe to predict that native speakers of South Slavic languages are 
more likely to understand other South Slavic languages better than Czech, Slovak or Polish, and 
speakers of West Slavic languages are even more likely to understand other West Slavic languages 
better than Croatian, Slovene or Bulgarian. Because of large phonological and lexical distances 
between Slovene and Bulgarian, this is bound to be the least intelligible combination within the 
South Slavic group. Due to the small distances across all levels, Czech and Slovak should be the most 
intelligible language combination of them all. Finally, we cannot know for certain at this point how 
big a role syntax plays in mutual intelligibility, but if it is a significant predictor, this will definitely 
have an impact on the intelligibility of Bulgarian by native speakers of other Slavic languages. 
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Chapter 3: Mutual intelligibility between 
West and South Slavic languages8

Abstract:	In	this	chapter	we	tested	the	level	of	mutual	intelligibility	between	three	West	Slavic	(Czech,	
Slovak	and	Polish)	and	three	South	Slavic	languages	(Croatian,	Slovene	and	Bulgarian).	Three	different	
methods	were	used:	a	word	translation	task,	a	cloze	test	and	a	picture	task.	The	results	show	that	
in	most	cases,	a	division	between	West	and	South	Slavic	languages	does	exist	and	that	West	Slavic	
languages	are	more	intelligible	among	speakers	of	other	West	Slavic	languages	than	among	those	of	
South	Slavic	languages.	We	found	an	asymmetry	in	Croatian-Slovene	intelligibility,	whereby	Slovene	
speakers	can	understand	written	and	spoken	Croatian	better	than	vice	versa.	Finally,	we	compared	the	
three	methods	and	found	that	the	word	translation	task	and	the	cloze	test	give	very	similar	results,	
while	the	results	of	the	picture	task	are	somewhat	unreliable.

1. INTRODUCTION

A Slovak tourist on a holiday in Croatia who wants to communicate with the locals has several op-
tions at hand (Backus, Marácz, & ten Thije, 2011). She can use English and hope that the English of 
the locals as well as her own is at a level that is sufficient for mutual understanding. According to a 
report by the European Commission (Special Eurobarometer 386, 2012), however, only 38 percent 
of EU citizens can speak English well enough to be able to hold a conversation, so the odds are that 
our tourist may really be able to communicate that way. She could perhaps try German, which is 
commonly taught in schools in both Slovakia and Croatia, so it might perhaps qualify as some sort 
of a regional lingua franca. The odds of that working are even slimmer, since only 11 percent of EU 
citizens report they are able to have a conversation in German (Special Eurobarometer 386, 2012). 
If she could speak a bit of Croatian, perhaps another option might be code-switching, i.e. speaking a 
bit of both languages, in the hope that she could create a mix that would enable mutual intelligibility. 
Since her Croatian is limited to the two or three most basic phrases, this option is also out. 

What is our Slovak tourist to do then? She could attempt to simply speak her native language and 
let the locals speak Croatian, while she would try to understand as much of it as she can. Croatian 

8	 	This	chapter	has	been	published	as:	Golubović	and	Gooskens	(2015).	Mutual	intelligibility	between	
West	and	South	Slavic	languages.	Russian	Linguistics	39(3),	351-373.
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speakers would do the same thing: speak Croatian and try to understand Slovak. This type of com-
munication is called receptive multilingualism and our tourist is quite familiar with it: she talks to 
Czech speakers all the time in this manner (Nábělková, 2007). The same mode of communication 
is also used in Scandinavia, among speakers of Swedish, Danish and Norwegian (Delsing & Lundin 
Åkesson, 2005), as well as between some speakers of German and Dutch (Ribbert & ten Thije, 
2007), Finnish and Estonian (Verschik, 2012) etc. 

Could receptive multilingualism work between a speaker of Slovak and a speaker of Croatian? 
The success of their actual communication would depend on a number of factors, some of which 
might be the complexity of the topic, the speakers’ willingness to use this type of interaction, their 
previous experience with using receptive multilingualism, their cooperativeness, and the urgency 
of the situation. But the most important factor would certainly be the actual level of mutual intel-
ligibility between the two languages. If a speaker of French and a speaker of Hebrew were to give 
receptive multilingualism a try, even with all the good will in the world, they would not get past the 
most basic interaction, probably one focusing on gestures. If the two languages in question belong 
to the same language family, as is the case with Slovak and Croatian, the odds are that some level 
of mutual intelligibility may be established. 

2. AIMS, RESEARCH QUESTIONS AND HYPOTHESES

In their 2007 report, the High Level Group on Multilingualism established by the European 
Commission called for research efforts into receptive multilingualism with regards to Germanic, 
Romance and Slavic language families. The mutual intelligibility of closely related languages (MI-
CReLa) project was set up with the goal of measuring the level of mutual intelligibility within these 
three language families as well as to examine the linguistic and extra-linguistic factors influencing 
intelligibility.9 The level of intelligibility between two languages aims to measure how well a speaker 
of language A could understand a genetically related language B and vice versa. Related languages 
share a certain percentage of cognates, i.e. words with a common origin which more often than not 
have a similar form and meaning. Their phonological, orthographic, morphological and syntactic 
systems are likely to be much more similar than the systems of completely unrelated languages. 
All this could help our speaker of Slovak to understand Croatian. Finally, extra-linguistic factors 
might also play a role in intelligibility. A positive attitude to a related language could be related to 

9  http://www.let.rug.nl/gooskens/project/
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the success in decoding it (Schüppert, Hilton, & Gooskens, 2015). The amount of exposure to this 
language is also bound to play a role: the more exposed a listener is to a related language, the more 
likely she is to understand it. The end result of the project is to create a general model of mutual 
intelligibility taking all the aforementioned factors into account. 

The aim of the present chapter is to describe the first step towards this model: the empirical testing 
of the level of mutual intelligibility among six Slavic languages: Czech, Slovak, Polish, Croatian, 
Slovene and Bulgarian. In order to get as complete a picture as possible, we tested intelligibility 
using three different methods and all three methods were used with both written and spoken 
language. The idea is to establish the level of mutual intelligibility—to measure, for instance, how 
much written or spoken Croatian a person can understand on the basis of their native language, 
as well as their knowledge of or exposure to other languages of the same family.

Our first research question is: what is the level of mutual intelligibility among Czech, Slovak, Polish, 
Croatian, Slovene and Bulgarian? Keeping in mind that in the present study we are dealing with 
languages belonging to two distinct branches of the Slavic language tree, we hypothesize that in 
most cases, the distinction between West Slavic (Czech, Slovak, Polish) and South Slavic languages 
(Croatian, Slovene, Bulgarian) will be kept, i.e. a speaker of Polish will always understand Czech 
and Slovak better than any South Slavic language. The only exception to this pattern could be Bul-
garian, which is characterized by an almost complete loss of case in all declensions; the creation of 
definite articles from demonstrative pronouns and a complex tense system where the infinitive is 
now completely lost but the distinction into indicative and renarrative tenses10 emerged (Townsend 
& Janda, 1996). A potential consequence of this discrepancy between Bulgarian and other Slavic 
languages might be that speakers of Croatian and Slovene may understand Czech and Slovak, West 
Slavic languages, better than Bulgarian.

We propose that the most intelligible language combination will be Czech-Slovak, not only because 
of their great linguistic similarity, but also because of a great amount of contact (Nábělková, 2007). 
Polish belongs to a separate sub-family, Lechitic (Rothstein, 1993), so the degree of intelligibility 
between Czech and Polish and Slovak and Polish should only be moderate. We do not expect a 

10	 	This	is	in	fact	a	distinction	between	indicative	and	inferential	mood.	Renarrative	tenses	are	used	for	
reporting	a	non-witnessed	event	with	the	implied	doubt	about	whether	the	event	actually	occurred.	
Apart	from	Bulgarian,	this	distinction	is	also	found	in	Macedonian,	Turkish	and	Estonian.
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high degree of intelligibility across language sub-families, so the second most intelligible language 
combination should be Croatian-Slovene because Bulgarian is so dissimilar to both of them. In 
addition, Croatia and Slovenia share a border and have some transitional dialects as well as some 
degree of exposure to one another. 

Our second research question is whether the level of mutual intelligibility is always symmetrical. The 
asymmetric intelligibility between Czech and Slovak, whereby speakers of Slovak understand Czech 
better than vice versa, has been a much debated topic after the breakup of Czechoslovakia (Nábělková, 
2007). Similarly, while Slovenia was a part of Yugoslavia, many native speakers of Slovene were bilin-
gual in Serbo-Croatian as well and some anecdotal evidence seems to suggest that native speakers of 
Slovene can still understand Croatian better than vice versa. Therefore, we hypothesize that we will 
find asymmetric intelligibility levels in Croatian-Slovene and Czech-Slovak language combinations. 

Our third research question concerns the reliability and suitability of the three methods we are 
using: the word translation task, the cloze test and the picture task. We shall examine whether they 
all give a similar pattern of results.  

It seems reasonable to expect that it is easier to understand written than spoken language, but we 
did not believe this warrants a separate hypothesis since it seemed too obvious of a prediction. Sec-
ondly, our methodological choices were meant to mimic a real-life reading and listening situations 
as closely as possible. In the written tasks the text was available at all times while in the spoken task 
it was not possible to go back and re-listen as many times as necessary, which  means that the tasks 
were not readily comparable. Still, we shall briefly comment on the written vs. spoken scores in §5.

In §3, we present previous research into mutual intelligibility of closely related languages with a 
focus on methodology. In §4 we describe all three methods for measuring intelligibility used in 
the study. In §5 we present the results; §6 is reserved for a discussion of our results with special 
attention is paid to the three methods and §7 for conclusion and future directions.

3. PREVIOUS RESEARCH

3.1. Mutual intelligibility in the Slavic language area

Research into mutual intelligibility in the Slavic language area has mainly focused on Czech and 
Slovak and the specific relationship between the two (Budovičová, 1978; Hoffmannová & Müllerova, 
1993; Berger, 2003; Sloboda, 2004; Nábělková, 2008; Sloboda & Nábělková, 2013). Dickins (2009) 
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used opinion testing and compared the results from his survey with the opinion intelligibility study 
conducted by Tejnor (1971). He found that the percentage of Czech speakers who reported active 
knowledge of Slovak increased dramatically, from 12% in 1971 to 61% in 2005 and over 90% of 
participants in this study claimed to possess a receptive knowledge of Slovak. 

3.2. Languages of the study

Slavic languages are traditionally divided into three sub-families: West Slavic, South Slavic and 
East Slavic. Since the MICReLa project mainly deals with the languages of the European Union, 
Russian, Belarussian and Ukrainian were not among the languages observed. We decided to fo-
cus on three West Slavic languages (Czech, Slovak and Polish) and three South Slavic languages 
(Croatian, Slovene and Bulgarian), since two distinct sub-families give us an interesting basis for 
comparison both within and across these two clusters. The countries where these languages are 
spoken are shown in Figure 3.1.

Figure 3.1: Map	of	Europe	with	countries	where	South	Slavic	languages	(dark	grey)	and	West	Slavic	languages	

(light	grey)	are	spoken
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3.3. How to measure mutual intelligibility?

Methods of measuring mutual intelligibility can generally be divided into opinion and functional 
testing (Gooskens, 2013). In opinion testing, the participants are asked how well they think they can 
understand a language (or a speech sample), whereas in functional testing their level of intelligibility 
is tested by having the listener prove that s/he recognizes linguistic units (word recognition tasks) or 
grasps the meaning (speech understanding tasks) of some textual unit (sentence, paragraph, story). 
Opinion testing can be further divided into testing without speech samples, such as the Haugen, 
(1966b) study with Scandinavian languages; and testing with speech samples, for example Tang 
and van Heuven (2007) who tested the mutual intelligibility of Chinese dialects using recordings 
of the fable of the North Wind and the Sun as the text samples. 

There are many methods of functional intelligibility testing, but some commonly used are: 

• Recorded text test, where a speech fragment is played in short sections and the participants 
are asked to retell what they have heard after each section. A version of this method was 
first used for Native American languages (Voegelin & Harris, 1951; Hickerson, Turner, 
& Hickerson, 1952; Olmsted, 1954) and it was fully developed by Casad (1974). The task 
is quite intuitive and akin to a real-life situation, but since the participants only retell the 
content, it is difficult to score such a task in a valid and reliable fashion.

• A related type of method to the previous one is the sentence translation task, in which the 
participants read or listen to a text sentence by sentence and then translate every single 
word they read or heard (Gooskens, Heeringa, & Beijering, 2008). The scoring problem of 
the retelling tasks is partly solved by counting the number of correctly translated words. 
Nevertheless, sometimes it is difficult to score a partly correct translation.

• Word translation tasks, where the participants are asked to translate isolated words 
(Maurud, 1976; Lundin-Åkesson & Zola Christensen, 2001; Kürschner, Gooskens, & 
van Bezooijen, 2008). This method is quite quick and easy to administer, but it is also 
not immune to scoring issues. Additionally, since the task is limited to words in isola-
tion, it completely excludes morphology and syntax as factors that potentially influence 
intelligibility.  

• One way to make the scoring more objective and automatic is to rely on multiple choice 
questions. The disadvantage of this approach is that constructing the test and finding the 
right distracters is difficult. Tang and van Heuven (2009) solved this by using a semantic 
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categorization task, in which the participants classified words into one of ten predeter-
mined semantic categories, for example ʻbody partsʼ, ʻnatural phenomenaʼ etc. 

• The cloze test, in which a number of words in a text are deleted and replaced by gaps (of 
uniform length). The participants’ task is to insert the correct words into the gaps (van 
Bezooijen & Gooskens, 2005). Alternatively, a list of target words can be presented to the 
subject, with or without foils. This test captures the understanding of individual words as 
well as of the larger context and is relatively easy to score automatically.

For very closely related combinations, in which any of the aforementioned tasks would results in 
a ceiling effect, tests involving reaction times are an option (Impe, 2010). For a more complete 
overview of the methods of measuring mutual intelligibility, see Gooskens (2013).

What is the best way of measuring mutual intelligibility? In general, there is no exact answer to 
this question, since every method could be suitable for a particular purpose. Doetjes (2007) com-
pared six different methods of measuring the intelligibility of Swedish for Danish participants: 
true / false questions, multiple choice questions, open questions, word translation, summary and 
short summary. The results varied from 93% for the true / false questions to 66% for the short 
summary. Nevertheless, the asymmetry between Swedish and Danish, whereby Danish participants 
understand Swedish better than vice versa, was kept in all cases. Even though the absolute values 
vary, the basic assumption is that, as long as the testing conditions are kept constant, different 
methods should give the same overall pattern of results. 

Since our aim was to measure mutual intelligibility among six languages, some of which are very 
closely related, while others are quite distant, we needed a method that would capture all the var-
iations in intelligibility. We planned to use a large number of participants, which meant that an 
automatic scoring of the data was essential. One of the aims of the MICReLa project is to measure 
the relative influence of linguistic factors on intelligibility; therefore, we needed testing material 
where such a relationship could be readily observed.

In the end, we opted for three different methods: a word translation task, which focuses on the 
intelligibility of isolated words and enables the most direct observation of the influence of linguis-
tic factors on intelligibility; the cloze test, which captures the understanding of individual words, 
but also of the higher context; and the picture task, which should measure intelligibility at a more 
general level, the level of main topics. To our knowledge, the spoken version of the cloze test 
has never been used for testing intelligibility before, although fill in the missing word tasks have 
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existed since the 1980s (full references can be found on p95). The picture task is our variation of 
a multiple-choice method at the level of discourse. All three methods will be described in detail 
in the following section.

4. METHOD

4.1. Testing material

Our main testing material consisted of four texts of approximately 200 words each, which formed 
the basis of the cloze test and the picture task and a list of 100 words, which was used for the word 
translation task. 

The word list was created by choosing the 100 most frequent nouns from the British National 
Corpus (BNC). Nouns were chosen because understanding function words probably affect the 
intelligibility level much less than understanding content words. As for other content words, the 
choice of nouns is relatively arbitrary and partly driven by practical reasons (e.g. Bulgarian does 
not have the infinitive form of verbs and presenting them in the first person singular form might 
confuse the participants).

Since some of the words were either very polysemous or had homonyms, we also provided the 
translators with context in the form of a single sentence where the intended meaning was made 
unambiguous. Also, some of the first 100 words from the original British National Corpus list were 
synonyms either in English or in other languages (e.g. kind and sort; job and work), so we excluded 
one of those words and added the next in line from the British National Corpus list. The full list 
of words in all six languages of the study as well as English are in Appendix B.

The texts from the cloze test were selected firstly through examining the Common European 
Framework of Reference for languages (Council of Europe, 2001) to find the appropriate level. 
Levels A1 and A2 are quite basic and fairly restricted in terms of syntactic constructions. Since the 
Common European Framework of Reference for languages is normally used in language learning 
contexts and our participants are not learners of other Slavic languages, we had to keep in mind 
that the level should not be too demanding (B2, C1 and C2 mark a significant degree of fluency, 
enough to study in a foreign language). Therefore, we opted for the B1 level. We started with ten 
B1 level texts and chose four with the most appropriate length and culturally neutral content. Next, 
we slightly adapted them for our purpose: some texts were lengthened, others shortened and long 
and complex sentences were turned into two simpler ones. In the end, each text contained about 
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200 words in the English version and consisted of 16–17 sentences.  The four texts used in the 
experiment can be found in Appendix A.

All the testing material was translated into the six languages of the study using English as the 
source language to make sure the translations were linguistically comparable. The translations were 
produced by native speakers of Czech, Slovak, Polish, Croatian, Slovene and Bulgarian. When trans-
lating the word lists, the first native speaker would translate all of the words and provide as many 
alternatives as possible. The second and the third native speakers’ task was to check the translations 
and see if they agreed with the choice of words as well as to provide any other alternatives they 
could think of. The translated words which at least two out of three native speakers agreed on were 
then used as the basis for our testing material and the alternatives provided were later included 
as potential solutions. With translating the texts, the procedure was similar, one translator would 
provide the initial translations, the others provided alternatives and the final version was the one 
which the majority of the translators agreed on.

In order to create the spoken version of each task, we started out by recording six female native 
speakers for each of our test languages (Croatian, Slovene, Bulgarian, Czech, Slovak and Polish). 
They were instructed to read through the words and texts first in order to familiarize themselves 
with them and then to read them aloud clearly at normal speed. We created an online survey with 
sample recordings, in which native speakers of each of the six languages were instructed to rate 
each speaker’s clarity and voice quality. They rated the speakers by answering the question ʻHow 
suitable is this speaker for presenting the news on national television?ʼ on a 5-point semantic dif-
ferential scale ranging from ʻnot at all suitableʼ to ʻvery suitableʼ. The voices of the four best-rated 
speakers were then used in the experiment, in order to avoid basing our results on the recordings 
made by one speaker only. In the final version of the tasks, each voice was used for one of the four 
texts and for 25 words from the list or 100 words.

4.2. Experimental design

The whole experiment was done online through a custom-made web application11. Participants 
started the experiment by selecting their native language; subsequently all the questions and in-
structions in the applications were displayed in the selected language. Participants then completed 

11	 	This	web	application	is	available	at	www.micrela.nl/app.
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a background questionnaire, in which we asked about demographic information, the amount of 
exposure to other Slavic languages and their attitude to them. Next, the participants were ran-
domly assigned a test language and were asked if they had ever studied it and if so, for how long. 
Finally, they were assigned one of the six possible types of tasks (written-word translation task, 
spoken-word translation task, written cloze test, spoken cloze test, written picture task or spoken 
picture task). This means that each participant did only one written or spoken task in one language, 
which, multiplied by 30 language combinations (not 36, since we did not test any participants for 
their native language), resulted in 180 tasks. An overview of the whole experiment can be found 
in Appendix D.

We tried to minimize potential cheating by carefully piloting time limits to be sufficient for participants 
who type slowly, but not enough for checking words in dictionaries. In addition, the participants were 
not able to select any of the text in the application, which made the use of online translation tools ex-
tremely difficult within the time limits imposed. 

4.3. Word translation task

In this task, the participants were presented with 50 words, randomly chosen from our 100-word 
list, so that each participant received a different random selection. They were given 10 seconds to 
translate each word. If they finished before the 10 seconds were up, they could either click on the 
“Next” button or press “Enter” on their keyboards. The time limit was piloted with people whose 
typing speeds varied greatly, and proved to be sufficient for typing any word from our list, but not 
sufficient for using a dictionary, online translation tools or other forms of help. 

In the written version of the task, the participants saw the words on their screen, one by one. In the 
spoken version, the words were also presented one by one, but each word was repeated twice. This 
was designed to approximate a real-life situation in which one can reasonably ask one’s interlocutor 
to repeat what was said once, but not two or more times. In order to make sure all participants heard 
the same input, the space reserved for typing appeared only after a word was played both times.

4.4. Cloze test

The cloze test is a task where a certain number of words are omitted from a text and replaced by a 
gap. This gap is normally a horizontal line with the mean length of all the words that were deleted 
from the text in the written version of the test, or a beep of uniform length in the spoken version. 
The participants’ task is to put the words back into the right ʻgapsʼ. The cloze test is a well-known 
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task in language learning exercises (Oller, 1973; Aitken, 1977; Alderson, 1979; Abraham & Chapelle, 
1992; Keshavarz & Salimi, 2007), but it has also been used to measure intelligibility, e.g. by Van 
Bezooijen & Gooskens (2005).

In our written version of the cloze test, four nouns, four verbs and four adjectives were deleted 
from a text and placed above it in a random order. The participants could see the whole text in 
front of them and they had 10 minutes to move all 12 words to the gaps in the text by dragging 
and dropping them. The word that was used in the text would be grayed out in the selection area, 
in order to help the participants keep track of their choices. In case they wanted to change an an-
swer, they could simply drag and drop a different word into the same gap, their original word of 
choice would then re-appear in black in the selection area above the text. A screenshot from the 
MICReLa app showing one of the written cloze tests is presented in Appendix E.

In the spoken cloze test the gap was actually a beep of uniform length (one second, with a 500 ms 
pause before and after it). In order not to strain the working memory of the participants, the spo-
ken cloze test was played in fragments of one or two sentences, where each fragment contained 
only one gap. Just as in the word-translation task, the fragments were repeated twice and only then 
would the participants see 12 words on the screen. A selection had to be made within 30 seconds, 
or the response was recorded as a blank. Any word used was greyed out, but it could be reused if 
needed—in the same manner as was described above. 

4.5. Picture task

In cases in which language combinations were very distant, a cloze test might result in a floor effect. 
Still, the participants might be able to grasp the basic gist of the content they read or listened to. 
In order to measure intelligibility on the level of discourse, we created a picture task, in which the 
participants read or listen to a short text; their task was to select the one picture out of four that 
the text best describes. The texts used for the cloze test were also the basis of the picture task. Each 
text had two main aspects. We created sets of four pictures in which those aspects were varied: 
one picture that contained both correct aspects, two pictures that had one correct and one incor-
rect aspect and one picture where both aspects were incorrectly represented. An example of two 
pictures from one of the sets is shown in Figure 3.2, while all four sets can be seen in Appendix F.

The quality of each set of pictures was tested with a pilot where the participants would listen to a 
short text in a language they did not understand, and were then asked to choose the picture they 
thought might best describe what they heard. The purpose of the pilot was to get the participants 
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to choose the picture that made the most sense to them. Ideally, each picture should be equally 
“logical”, so the choice would be completely random, i.e. each picture should roughly be chosen 
25% of the time. In one case the pilot showed that the participants disproportionately favored one 
of the pictures: this set was adapted to include a more plausible distractor. The two aspects that 
were varied were having a cold (correct) vs. having a broken leg (incorrect) and eating healthy food 
and taking medicine vs. eating fast food. The participants favored the correct picture, with a person 
lying in bed with a cold and healthy food and medicine on the nightstand next to that person. In 
the adapted version, the semi-correct and the incorrect picture featured a book instead of fast food.

Figure 3.2: An	example	of	pictures	used	for	the	text	about	driving	a	car	in	winter.	The	correct	picture	is	on	the	

left	and	a	semi-correct	on	the	right	(driving	a	car—rather	than,	e.g.,	flying	a	plane—in	summer).

For the written picture task, the participants had 5 minutes to read one of the four texts, chosen at 
random. If they finished it early, they could press ʻNextʼ to continue with the task. Then they saw 
a set of four pictures and had 30 seconds to select the picture they felt best described what they 
read / heard. A picture was selected simply by clicking on it. In the spoken version of the task, the 
participants listened to a text once and then saw the set of four pictures.

4.6. Scoring

The results of the word translation task were manually corrected to allow typos, synonyms and any 
words that could be used in place of our target words in certain contexts. All the translations given 
by our participants were checked by two native speakers of Croatian, Slovene, Bulgarian, Czech, 
Slovak and Polish and their final scores were then calculated. Each correctly translated word was 
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one point and the maximum score was 50. We then converted the 0–50 scores into percentages in 
order to facilitate comparison with other results. 

The cloze test was scored automatically—each correctly placed word was one point. Since there 
were 12 gaps to fill, the results on the cloze test range from 0 to 12. The scores were converted to 
percentages for the sake of comparability with the results of the word translation task.

The results of the picture task can be broken down into four categories: the participants who selected 
the correct picture; those who selected one of the semi-correct pictures; those who selected the 
incorrect picture and a very small number of participants who failed to select anything before the 
time ran out. For reasons of simplicity, we have only presented the percentage of participants who 
selected the correct picture. We urge the reader to keep in mind that, since this task represents a 
choice among four options, the chance level is 25%.

4.7. The issue of Bulgarian Cyrillic

Bulgarian is the only language in our group written exclusively in Cyrillic. This means that the 
native speakers of other Slavic languages, most of whom cannot read Cyrillic, are not able to do 
the written tasks in Bulgarian. Since we did not want to make the task artificial by transliterat-
ing Bulgarian, and we still wanted to obtain the data, we decided to only assign written tasks in 
Bulgarian to those participants who indicated in the background questionnaire that they could 
read Cyrillic. The opposite problem, i.e. native speakers of Bulgarian not being able to read in 
the Latin alphabet did not arise. A consequence of this choice is that the results for written Bul-
garian might be somewhat biased by the fact that some participants might have learned another 
Slavic language, for example Russian, for which it is necessary to learn Cyrillic. If a speaker of 
a West Slavic language, for instance Czech has a knowledge of Russian this might be useful in 
decoding written Bulgarian.

4.8. Participants

More than 10 000 Slavic speakers took part in the study. Since we were primarily interested in 
young adults, we limited the sample to 18 to 30-year olds. Other filtering criteria included that 
they had at least completed their high school education, one of the six Slavic languages of the study 
had to be both the native language and the language the participants mostly spoke at home and 
they should not have learned the test language. The filtering criteria left us with a total of 5,965 
participants. As mentioned in §2 of Chapter 1, we focused on young educated speakers since they 
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tend to be mobile and likely to encounter speakers of other related languages. The participants were 
recruited through universities and social media and every effort was made to include students of 
many different majors in order to avoid a potential bias towards language students who are most 
likely to be interested in this type of experiments.

The mean age of the participants was 23 years and around two-thirds of the participants were fe-
male. Each of the 180 individual tasks was performed by at least 15 and at most by 61 participants. 
The mean number of participants per task was 33.14. Table 3.1 shows the number of participants, 
their mean age and the percentage of males and females across all six tasks. Since this chapter 
deals with global intelligibility measurements, we shall only present a brief overview of participant 
numbers. More detailed numbers of participants who took part in all six tests, broken down per 
native language-related language combinations are available in Appendix G.

Table 3.1: The	number	of	participants	per	task,	their	mean	age	and	breakdown	per	sex.

Number	
of	participants

Mean	number	of	participants	 
per	individual	task % male % female Mean age

Written	word	 
translation	task 999 33.3 32.7 67.3 23.1

Spoken	word	 
translation	task 1074 35.8 33.9 66.1 22.9

Written	cloze	test 938 31.3 35.6 64.4 22.9

Spoken	cloze	test 823 27.4 30.0 70.0 23.0

Written	picture	task 1009 33.6 33.5 66.5 22.9

Spoken	picture	task 1122 37.4 33.2 66.8 23.0

Total 5965 33.1 33.2 66.8 23.0

5. RESULTS

5.1.  What is the level of intelligibility among Czech, Slovak, Polish, Croatian, 
Slovene and Bulgarian?

In answer to this question, we present the results obtained with all three methods. Since reading 
and listening are quite different processes, we will also differentiate between the written and spoken 
version of each test.
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When reporting on the results, we shall refer to language combinations by mentioning the listen-
ers native language first and the test language (i.e. speaker’s language) second, e.g. Slovak-Slovene 
would be Slovak participants reading or listening to Slovene.

5.1.1. The word translation task

5.1.1.1. Written word translation task
Across most languages, there is a clear distinction between the West and the South Slavic language 
cluster, e.g. speakers of Croatian could translate more words from Slovene and Bulgarian than they 
could from Czech, Slovak or Polish. The only exception is in the case of Polish native speakers, 
who were more successful at translating words from Bulgarian than they were with Czech and 
Slovak words.

The West Slavic language cluster seems to be more coherent than the South Slavic one—even in 
the Czech-Polish and Slovak-Polish language combinations, the participants managed to translate 
more than 60% of the words correctly. The highest scores were observed between Czech-Slovak 
(97%), Slovak-Czech (94%), Slovene-Croatian (81%) and Croatian-Slovene (74%). The overview 
of the results is provided in Table 3.2. More detailed information on participants numbers, their 
gender and mean age is in Appendix G.

Table 3.2: The	results	of	the	written	translation	task	broken	down	per	native	and	test	language.

Test language

Croatian Slovene Bulgarian Czech Slovak Polish

Pa
rti
ci
pa
nt
s’	
na
tiv
e	
la
ng
ua
ge

Croatian 74.31 64.07 48.71 51.87 43.91

Slovene 80.85 65.63 56.42 56.78 47.39

Bulgarian 64.55 48.64 43.27 47.19 41.77

Czech 55.38 49.73 57.00 96.52 64.29

Slovak 53.23 53.53 57.37 94.26 65.05

Polish 48.12 46.24 62.79 60.00 59.42
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A plot created using multidimensional scaling (MDS), a procedure used for representation of the 
structure of distance data in a two-dimensional space, can be found in Figure 3.3. We used Kruskal’s 
Non-metric Multidimensional Scaling as the technique (Heeringa, 2004), but MDS is generally 
not applied to only six data points, so it is important to note that we are using it here primarily for 
the purpose of two-dimensional visualization. Th e closer the dots representing diff erent languages 
are, the closer they are in terms of intelligibility. Th e clustering of South Slavic and West Slavic 
languages can be clearly observed, as well as the relative intelligibility levels among the languages.

F igure 3.3: The	MDS	representati	on	of	the	intelligibility	scores	on	the	writt	en	word	translati	on	task.	The	two	

dimensions	explain	90%	of	the	variance	of	the	original	distances	between	the	languages	(Stress	=	0.01).

5.1.1.2. Spoken word translati on task

In the spoken version of the translation task, all the groups performed better for the languages of 
their sub-family than for the languages of the other sub-family. Once again, the scores are slightly 
higher within the West Slavic language group. Th e language combinations with the highest level 
of intelligibility are Czech-Slovak (97%), Slovak-Czech (93%), Slovene-Croatian (82%) and Cro-
atian-Slovene (71%). Overall, the scores on the spoken word translation task are slightly lower 
than in the written word translation task. Th e MDS plot is shown in Figure 3.4 and the complete 
overview of the results is given in Table 3.3.
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T able 3.3: The	results	of	the	spoken	translati	on	task	broken	down	per	nati	ve	and	test	language.

Test language

Croati	an Slovene Bulgarian Czech Slovak Polish

Pa
rti	
ci
pa
nt
s’	
na
ti	v
e	
la
ng
ua
ge

Croati	an 71.15 67.35 43.03 51.41 37.51

Slovene 82.26 59.32 51.93 56.27 41.87

Bulgarian 64.22 51.59 41.57 45.92 43.27

Czech 54.87 52.00 51.64 97.40 63.22

Slovak 55.62 48.59 52.61 93.15 61.20

Polish 50.05 45.58 51.15 54.30 59.25

F igure 3.4: The	MDS	representati	on	of	the	intelligibility	scores	on	the	spoken	word	translati	on	task.	The	two	

dimensions	explain	92%	of	the	variance	of	the	original	distances	between	the	languages	(Stress	=	0.01).

5.1.2. T he cloze test

5.1.2.1. Writt en cloze test

Native speakers of Czech, Slovak and Polish scored better for other West Slavic languages, than 
they did for Croatian or Slovene; however, an interesting pattern emerged in the South Slavic data. 
Th e participants of Croatian and Slovene can understand both Czech and Slovak (West Slavic 
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languages) better than they can understand Bulgarian, which is also a South Slavic language. Th e 
highest scores on the written cloze test were by Slovak participants listening to Czech (100%), 
Czech participants listening to Slovak (97%), Slovene participants listening to Croatian (94%) 
and Croatian participants listening to Slovene (64%). A matrix with all the results can be found in 
Table 3.4 and the MDS plot of the results is shown in Figure 3.5.

T able 3.4: The	results	of	the	writt	en	cloze	test	broken	down	per	nati	ve	and	test	language.

Test language

Croati	an Slovene Bulgarian Czech Slovak Polish

Pa
rti	
ci
pa
nt
s’	
na
ti	v
e	
la
ng
ua
ge

Croati	an 63.89 22.22 32.97 29.96 12.18

Slovene 94.14 22.37 28.21 38.22 17.86

Bulgarian 27.92 22.35 17.05 22.84 13.14

Czech 47.22 29.63 21.38 97.33 41.01

Slovak 36.61 29.95 24.31 99.63 56.85

Polish 28.10 26.85 24.40 42.38 59.72

F igure 3.5: The	MDS	representati	on	of	the	intelligibility	scores	on	the	writt	en	cloze	test.	The	two	dimensions	

explain	93%	of	the	variance	of	the	original	distances	between	the	languages	(Stress	=	0.01).
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5.1.2.2. Spoken cloze test

Th e results for the spoken cloze test are generally low—most language combinations fall within 
the 10–30% range (see Table 3.5). Here the diff erence between the written and the spoken version 
of the task is more obvious, e.g. Croatian participants could understand 64% of written Slovene,  
but only 44% of spoken Slovene. Once again, there is a higher degree of intelligibility among West 
Slavic than South Slavic languages. Speakers of Croatian and Slovene had a higher score for Czech 
and Slovak than they did for Bulgarian, which is the least intelligible language of the group. Th e 
MDS plot of the results can be found in Figure 3.6.

T able 3.5: The	results	of	the	spoken	cloze	test	broken	down	per	nati	ve	and	test	language.

Test language

Croati	an Slovene Bulgarian Czech Slovak Polish

Pa
rti	
ci
pa
nt
s’	
na
ti	v
e	
la
ng
ua
ge

Croati	an 43.68 19.72 18.06 23.02 9.52

Slovene 79.41 18.01 18.06 18.75 12.76

Bulgarian 29.17 20.56 10.65 15.97 7.14

Czech 19.44 15.74 13.45 92.68 35.42

Slovak 25.88 15.06 10.06 95.04 50.69

Polish 14.37 13.41 13.74 26.58 40.69

F igure 3.6: The	MDS	representati	on	of	the	intelligibility	scores	on	the	spoken	cloze	test.	The	two	dimensions	explain	

86%	of	the	variance	of	the	original	distances	between	the	languages	(Stress	=	0.02).
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Th e highest scores were recorded between Slovak-Czech (95%), Czech-Slovak (93%), Slovene-Cro-
atian (79%) and Slovak-Polish (51%). All the scores can be found in Table 3.5.

5.1.3. P icture task

5.1.3.1. Writt en picture task
When it comes to reading a text and understanding the gist of it, it seems that genetic relationships 
are not too visible (see Figure 3.7 for the MDS plot). Th e Croatian-Slovene language combination 
seemed to be more intelligible than the Czech-Slovak one. Croatian and Slovene native speakers 
had the lowest score for Bulgarian, lower than for Czech, Slovak and Polish as the test languages. 
Bulgarian participants were more likely to select a correct picture if they read a text in Czech 
(68%), than if they read it in Slovene (52%), which is also a South Slavic language. Slovak speakers 
could understand Slovene (63%) just as well as Polish (63%). Th e highest scores were observed for 
Slovene-Croatian (100%), Slovak-Czech (93%), Croatian-Slovene (92%) and Czech-Slovak (85%). 
A complete overview of the results is provided in Table 3.6.

F igure 3.7: The	MDS	plot	based	on	the	results	of	the	writt	en	picture	task.	The	two	dimensions	explain	97%	of	

the	variance	of	the	original	distances	between	the	languages	(Stress	=	0.02).
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Table 3.6: The	results	of	the	written	picture	task,	presented	as	the	percentage	of	participants	who	chose	the	
correct picture.

Test language

Croatian Slovene Bulgarian Czech Slovak Polish

Pa
rti
ci
pa
nt
s’	
na
tiv
e	
la
ng
ua
ge

Croatian 92.3 47.4 67.4 76.3 54.8

Slovene 100.0 54.5 63.6 67.7 54.1

Bulgarian 72.2 51.6 68.0 52.0 50.0

Czech 62.5 61.1 47.4 85.4 75.0

Slovak 79.4 63.3 45.0 92.6 63.3

Polish 58.0 46.7 52.6 75.9 82.5

5.1.3.2. Spoken picture task

Once again, Croatian and Slovene participants scored slightly higher for Czech and Slovak than 
they did for Bulgarian. Slovak participants were almost as likely to select the correct picture for 
Croatian (83%) as they were for Czech (86%) and Polish (83%). 

The highest scores were for Slovene-Croatian (92%), Croatian-Slovene (89%) and quite surpris-
ingly, for Polish-Czech (92%). The Slovak-Czech combination, which was by all accounts supposed 
to be the most intelligible one, had only 86% of participants who selected the correct picture. In 
addition, the participants scored better in the spoken version of the task in about 50% of the cases 
and sometimes the differences were quite large. For instance, 63% of Slovak participants chose 
the correct picture after reading a text in Polish, but 83% did so after listening a text in Polish. 
The MDS plot can be seen in Figure 3.8 and the full overview of results can be found in Table 3.7.
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T able 3.7: The	results	of	the	spoken	picture	task,	presented	as	the	percentage	of	parti	cipants	who	chose	the	
correct picture.

Test language

Croati	an Slovene Bulgarian Czech Slovak Polish

Pa
rti	
ci
pa
nt
s’	
na
ti	v
e	

la
ng

ua
ge

Croati	an 88.9 65.9 80.0 78.1 42.9

Slovene 92.5 78.4 79.3 80.6 64.7

Bulgarian 94.1 50.0 33.3 42.3 23.8

Czech 74.0 54.5 49.2 84.2 82.5

Slovak 83.3 71.0 50.0 86.0 83.3

Polish 59.1 55.1 54.3 92.3 84.8

F igure 3.8: The	MDS	plot	based	on	the	results	of	the	spoken	picture	task.	The	two	dimensions	explain	92%	

of	the	variance	of	the	original	distances	between	the	languages	(Stress	=	0.02).

5.2.  Is the level of intelligibility between language pairs symmetric or asymmetric?

In order to fi nd out if the intelligibility levels between language pairs are always symmetric, we 
decided to focus on the results of the cloze test only, since it represents a middle ground between 
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understanding individual words, which we measured with the word translations task, and under-
standing the main topics of a text, which was tested with the picture task. 

Figure 3.9: The	scores	for	the	written	cloze	test,	arranged	per	language	combination.	

Figure 3.10: The	scores	for	the	spoken	cloze	test,	arranged	per	language	combination.	

We compared the intelligibility levels in both directions within one language combination, e.g. 
Czech speakers completing a task in Slovak and Slovak speakers completing a task in Czech, using 
a two-tailed t-test. When it came to the written cloze test, we found a significant difference for 
Slovene and Croatian. Slovene speakers scored better for Croatian than vice versa, t(66) = −5.021 
(p < 0.01, two-tailed). The results for all the language combinations can be found in Figure 3.9.
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The only significant difference in the spoken cloze test was once again found for Slovene and Croa-
tian—Slovene speakers understand spoken Croatian better than Croatian speakers can understand 
spoken Slovene (t(61) = −6.561, p < 0.001). The full chart is presented in Figure 3.10.

5.3. Do all three tests give a similar pattern of results?

To answer this question, we used the average scores for each native-language-related language combina-
tion. The scores were obtained in six different tasks (our three methods in written and spoken versions 
were then used as variables which we correlated). The correlation matrix can be found in Table 3.8.

Table 3.8: The	correlation	matrix	for	the	results	of	all	six	tests.	All	correlations	are	significant	at	0.01	level.	

Written	cloze Spoken	cloze Written	trans-
lation

Spoken	trans-
lation Written	picture Spoken	picture

Written	cloze 1

Spoken	cloze .968* 1

Written	trans-
lation .869* .887* 1

Spoken	trans-
lation .904* .924* .970* 1

Written	picture .651* .658* .818* .775* 1

Spoken	picture .632* .611* .640* .591* .723* 1

As can be seen from the matrix, the results of the written cloze test, spoken cloze test, written 
translation task and spoken translation task (marked in grey) are all extremely highly correlated, 
so highly in fact that we can assume they are measuring the same thing. The correlations between 
the written and spoken picture task are high as well, but markedly lower compared to all the others 
(with the exception of the correlation between the written translation test and the written picture 
task). In §5.1.3 we have described the unusual results obtained from both picture tasks. We assume 
that they are not disruptive enough to make the correlations extremely low or non-significant, but 
they lead us to assume that the picture task is either somewhat less reliable compared to the two 
other methods, or is measuring something qualitatively different enough.
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6. DISCUSSION
We shall begin by discussing the three methods used in the study and whether all three yield a 
similar pattern of results. The results obtained from the word-translation task and the cloze test are 
quite similar to each other: the participants were always more successful at translating words than 
they were at doing a cloze test in a closely related language, but the overall pattern is the same. The 
story is somewhat different for the written and the spoken picture task. Firstly, we observed some 
peculiar findings: Croatian participants were more successful at understanding Slovene than Czech 
participants were at understanding Slovak, which we had not predicted would be the case. The same 
finding was observed with Slovene participants undertaking the task in Croatian—they were equally 
or more successful in choosing the correct picture than Slovak participants reading / listening to 
Czech. Secondly, we had not expected Bulgarian to be less intelligible to Croatian than Polish is, 
but the results of the written picture task seem to indicate this is the case. Slovak participants were 
almost as good at Croatian in the spoken picture task as they were at Czech, and they had exactly 
the same score in Croatian than they did in Polish. Thirdly, the results from the written and spoken 
picture task did not correlate as highly as the results from the two word-translation tasks and the 
two cloze tests did. Considering that the chance of choosing the right answer was 25% for this 
task (so even if the participants were listening to a language they could not understand at all, they 
still had a 25% chance of choosing the correct picture) and coupling it with unexpected findings 
and somewhat lower correlations with the results of the other two tasks, we were led to conclude 
that the picture task is not the best way of measuring global intelligibility, at least not in the way 
we conceived it. Therefore, in the remainder of the discussion, we shall focus on the results from 
the other two methods. 

Our first research question was explorative in nature and was concerned with the level of mutual 
intelligibility between three West Slavic languages (Czech, Slovak and Polish) and three South 
Slavic languages (Croatian, Slovene and Bulgarian). The hypothesis that the Czech-Slovak lan-
guage combination would have the highest level of mutual intelligibility was confirmed both 
in the results of the word-translation task and the cloze test. As expected, the Croatian-Slovak 
language combination was the next to follow. Such a high level of mutual intelligibility between 
Czech and Slovak indicates that receptive multilingualism is definitely possible, and since we 
already know that this method of communicating is practically the norm among the speakers 
of those languages, we conclude that the near-ceiling effect we found is valid. With regards to 
Croatian and Slovene, our results indicate that receptive multilingualism is generally possible. 
However, Croatian speakers might have a particularly hard time understanding spoken Slovene. 
To our knowledge, there was no previous research into Croatian-Slovene mutual intelligibility 
to confirm this. 
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Overall, we found moderate levels of mutual intelligibility between the speakers of Polish on one 
hand and Czech and Slovak on the other. Some degree of receptive multilingualism could be 
possible with these language combinations as well and anecdotal evidence indicates that there is 
indeed such communication, particularly in border areas. Sussex and Cubberley (2006) also note 
that all West Slavs can communicate with one another “to some extent”. 

Bulgarian proved to be the least intelligible language in our study. In both written and spoken cloze 
test, Croatian and Slovene speakers were as successful when dealing with Czech and Slovak as they 
were when dealing with Bulgarian. This result stands despite the bias that all the participants who 
did the written tasks in Bulgarian could read Cyrillic and therefore might have learned another 
Slavic language written in Cyrillic, such as Russian. 

Bulgarian participants overall had the lowest intelligibility scores out of all six native language 
groups. A part of this finding for the written tasks might be explained by the fact that, unlike 
other participants, native speakers of Bulgarian had to read words or texts in Latin, which is not 
the alphabet of their native language. But since the results persist in the tasks dealing with spoken 
language as well, we conclude that the linguistic distance might be the reason for such levels of 
(un)intelligibility. Our study did not include Macedonian or southern dialects of Serbian, which 
are also characterized by the loss of cases and consequently, more preposition-based syntax. This 
means that there is a great discrepancy between Bulgarian on one hand and the other five lan-
guages we looked at on the other. The next step of the thesis is to investigate the role of linguistic 
and extra-linguistic factors in the mutual intelligibility of Slavic languages, which should give a 
definite answer to this question (see Chapters 4 and 5). In the meantime, we can safely conclude 
that all language combinations from our sample involving Bulgarian can only use receptive mul-
tilingualism to a very limited degree. 

When it comes to mutual intelligibility across language sub-families, it seems that the speakers 
of Czech and Slovak can understand Croatian to some extent, particularly in the written mode. 
With spoken language, however, their abilities are substantially reduced. Since there are features 
in Croatian phonology, morphology and syntax that are difficult to grasp for a speaker of a West 
Slavic language, it might be the case that Czech and Slovak speakers might benefit from a teaching 
program targeted at those differences, perhaps something similar to EuroCom Slav, which is still 
being developed (Zybatow, 2003).

Our second research question was aimed at potential asymmetries in intelligibility. Our hypothesis 
was that Slovak speakers would be better at understanding Czech and that Slovene speakers would 
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be better at understanding Croatian than the other way around. This hypothesis was only partly 
confirmed, since we did not find a significant difference in intelligibility levels for Czech-Slovak and 
Slovak-Czech. While there was indeed a difference in score in favor of Slovak participants, both sets 
of scores were so high that the difference was not significant. The hypothesis to do with asymmetric 
intelligibility between Slovene and Croatian was confirmed, since we found statistically significant 
differences both in the written and in the spoken cloze test. Future research is needed to show whether 
that difference arises due to linguistic factors, extra-linguistic factors, or the complex interplay of 
both. Our working hypothesis favors the third option, since there is a degree of linguistic similarity 
between the two languages and at least some language exposure through travelling and the media.

Since both the cloze test and the word-translation task resulted in a similar and plausible pattern 
of results, we conclude that both methods are suitable for measuring the mutual intelligibility of 
closely related languages within such a varied language family as Slavic. The picture task resulted 
in some illogical findings, which might indicate that the (mis)understanding of single words that 
were highly relevant (e.g. the word for bicycle in a text about riding a bike) might have played a 
larger role in the results than the actual ability to understand a related language. 

7. CONCLUSION AND FUTURE DIRECTIONS

The present study used three different methods of measuring mutual intelligibility: the word transla-
tion task, the cloze test and the picture task. The word translation task and the cloze test had the same 
pattern of results, while the picture task in its present form is probably not a good way of measuring 
intelligibility. We found that Czech and Slovak have by far the highest level of mutual intelligibility, 
followed by Croatian and Slovene. In the case of Croatian and Slovene, the intelligibility is asymmetric, 
since Slovene participants could understand Croatian better than vice versa. The division into West 
and South Slavic languages is well preserved in the results, except in the case of Bulgarian, which is not 
very intelligible to the speakers of other South Slavic languages. Given that we did not include Serbian 
or Macedonian, which share some features with Bulgarian that Croatian or Slovene do not, it might be 
the case that this discrepancy within the South Slavic language family is a consequence of our language 
choice, rather than an inherent feature of Bulgarian.

Now that the general levels of mutual intelligibility among Czech, Slovak, Polish, Croatian, Slovene 
and Bulgarian have been established, we call for more research into the mutual intelligibility of 
other Slavic languages. The addition of the East Slavic language family would enable another set 
of comparisons and the inclusion of smaller languages such as Macedonian or minority languages 
such as Upper and Lower Sorbian would lead to a more complete picture. 
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Another interesting line of research partly covered by the MICReLa project would be measuring 
the influence of linguistic and extra-linguistic factors on intelligibility. How much do the differences 
in lexicon, phonology, syntax etc. influence intelligibility and how much does language exposure, 
for instance, play a role? Such findings would help us to answer to the question of whether the 
asymmetry in our results for Croatian and Slovene is due to differences in language structure or 
simply due to asymmetric exposure between the speakers of the two languages. 

The idea of measuring global intelligibility using pictures shows some promise and we hope that 
future studies will arrive at a more successful way of applying the method. We propose a fin-
er-grained task, perhaps with a sequence of pictures describing a story, where some of the details 
in the pictures contradict the story and the participants’ task is to select the correct sequence of 
pictures. The successful applications of a picture task would be of great use to the field, since it would 
enable the administration of the task to populations such as small children or illiterate participants 
or, as in our case, participants who are unable to read the script of one of the test languages.

Finally, there are other approaches to mutual intelligibility besides quantitative ones. Qualitative 
research into the mutual intelligibility of Slavic languages would reveal what strategies different 
Slavic speakers use to make themselves understood and how successful inter-Slavic communication 
really is in a more naturalistic setting. On a more applied note, receptive multilingualism could 
also be taught: if our Slovak tourist decides from the outset to spend a longer time in Croatia, she 
might not need to learn Croatian. She could instead focus on learning how to understand it and to 
speak Slovak so that native speakers of Croatian can understand her. Developing and testing such 
learning programs is another course research into this topic could take. Hopefully all these new 
insights will give us a more complete picture of intelligibility in the Slavic language area.
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Chapter 4: Linguistic factors determining 
mutual intelligibility in the Slavic language 
area12

Abstract:	In	this	chapter,	we	tried	to	model	intelligibility	among	six	Slavic	languages	using	linguistic	
predictors	–	lexical,	orthographic,	phonological,	morphological	and	syntactic	distances	between	the	
languages.	Intelligibility	is	measured	as	the	number	of	correct	answers	on	the	written	or	the	spoken	
cloze	test.	Extra-linguistic	factors	such	as	language	exposure	probably	do	not	play	too	big	of	a	role	in	
the	intelligibility	among	Slavic	languages,	since	none	of	the	six	language	of	our	study	are	commonly	
taught	at	schools	and	in	most	cases,	the	participants	are	not	likely	to	have	come	into	contact	with	
them	in	their	free	time.	We	found	that	linguistic	factors	can	predict	75%	of	the	variance	in	intelligibility	
of	the	written	and	80%	of	the	variance	of	the	spoken	language.	

1. INTRODUCTION

If two interlocutors communicate by speaking languages belonging to the same language family, 
e.g. Czech and Polish, the odds are they will be able to understand one another to some extent. 
According to Gooskens (2007b) the main factors influencing mutual intelligibility between closely 
related languages are: 

1. The listener’s attitude towards the language (the more positive one is to the interlocutor’s 
language, the more likely one is to make an effort to understand that language); 

2. The listener’s level of exposure to the language (having encountered a particular language 
before facilitates understanding) 

3. Linguistic distance to the listener’s language (the more distant two languages are in terms of 
their lexicon, phonology or syntax, the greater the problems in understanding). 

The relationship between attitudes and intelligibility has been particularly difficult to prove 
(Gooskens, 2006; Gooskens & van Bezooijen, 2006). On the other hand, the relationship between 

12	 	This	chapter	is	to	be	submitted	to	Journal	of	Slavic	Linguistics	as	Golubović	and	Gooskens.	Linguistic	
factors	determining	mutual	intelligibility	in	the	Slavic	language	area
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linguistic distance and the level of mutual intelligibility is straightforwardly inverse (van Bezooijen 
& Gooskens, 2005; Gooskens, 2007b).

The focus of most studies looking into the relationship between linguistic distances and intelligibil-
ity has been on lexical and phonetic and/or orthographic distances. Van Bezooijen and Gooskens 
(2005) tested the intelligibility of both written and spoken Frisian and Afrikaans for native speakers 
of Dutch by means of a cloze test and a word translation task. They tried to explain the intelligi-
bility results through lexical distances, presented as a percentage of non-cognates (words in two 
languages with a common root) and orthographic and phonetic distances, calculated by means of 
the Levenshtein algorithm as predictors (see Chapter 2, §4.2 for details on the algorithm). Their 
results showed that Dutch and Afrikaans share a larger number of cognates compared to Dutch and 
Frisian and that those cognates have a smaller phonetic distance, i.e. they are more recognizable, 
which might be the reason why Dutch participants were generally more successful in decoding 
Afrikaans than Frisian.

Gooskens, Heeringa, and Beijering (2008) tested the intelligibility of 18 Nordic varieties with 
native speakers of Danish as participants and used phonetic and lexical distances as predictors 
of intelligibility levels. Phonetic distances measured by the Levenshtein algorithm were a better 
predictor of mutual intelligibility than lexical distances (r = −.860, p < .01). 

Kürschner, Gooskens, and van Bezooijen (2008) tested the intelligibility of Swedish words for Danish 
participants and looked at a number of variables which could potentially influence intelligibility: 
word length, number of syllables, foreign sounds, neighborhood density, word frequency etc. The 
greatest negative correlation was found between phonetic distances and intelligibility. 

Tang and van Heuven (2009) used the lexical similarity index (LSI), published earlier by Cheng 
(1997), which is a percentage of non-cognates between language pairs and a phonological cor-
respondence index computed earlier by Cheng (1997), a measurement comparable to phonetic 
distances calculated using the Levenshtein algorithm13, to predict the subjective (opinion) intelligi-
bility scores and functional intelligibility scores between 15 Chinese dialects. In both cases, the two 
predictors together could account for at least 80% of the variance in intelligibility scores. Lexical 
distance was generally a better predictor of intelligibility than phonetic distance. 

13	 		Even	though	the	basic	reasoning	might	be	similar,	Cheng’s	measure	is	in	fact	asymmetric,	and	based	
on the complexity of the rule system needed to convert cognates from A to B. 
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Tang and van Heuven (2015) expanded their set of predictors by adding proximity measures based 
on shared phonemes and tones in the sound inventories of the same 15 Chinese dialects as well 
as objective similarity measures of phonological correspondence. Once again they found that the 
best predictor of mutual intelligibility between a pair of dialects was the percentage of cognates 
shared between them (r2 = .548). A combination of predictors in this model together could account 
for 87% of the variance in the intelligibility scores.

Figure 4.1: The	proposed	model	of	mutual	intelligibility.	The	factors	the	present	study	focuses	on	are	shown	in	blue.

All the aforementioned studies primarily looked at phonology and lexicon and have not considered 
morphology and syntax. Of course, for a language family such as Sinitic, such an addition would not 
make much sense, since Sinitic dialects differ very little in syntax, and have no morphology (every 
syllable is a morpheme, every morpheme is a word). But in a morphologically rich language family 
such as Slavic, morphological and syntactic distances are bound to play a role in mutual intelligi-
bility. The aim of the present study is to investigate the relationship between linguistic distances 
(lexical, phonological, orthographic, morphological and syntactic) on one hand and the level of 
written and spoken intelligibility between six Slavic languages on the other. The Slavic languages 
we focused on were Croatian, Slovene, Bulgarian, Czech, Slovak and Polish.
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This study is a part of a larger project called MICReLa (short for Mutual Intelligibility of Closely 
Related Languages), dealing with mutual intelligibility in the Germanic, Romance and Slavic 
languages areas. In all three language areas, the predictive model of mutual intelligibility includes 
linguistic factors (linguistic distances) and extra-linguistic factors (language exposure and language 
attitudes). An overview of the model is found in Figure 4.1.

Since linguistic factors have been shown to be better predictors of mutual intelligibility than ex-
tra-linguistic factors, we decided to focus on linguistic factors only and see how good the statistical 
model which includes only those predictors would be. The relationship between language attitudes 
and intelligibility turned out to be difficult to prove since some studies (van Bezooijen & Gooskens, 
2007; Schüppert & Gooskens, 2011; Gooskens & Hilton, 2013) did not find any correlation between 
language attitudes and intelligibility, while others (Gooskens & van Bezooijen, 2006; Schüppert, 
Hilton, & Gooskens, 2015) found a positive correlation. But even then, the correlation could only 
account for a small portion of the total variance (e.g. 3.6% in Schüppert, Hilton, & Gooskens, 2015), 
which lead us to conclude that language attitudes would probably not be a major contributing 
factor to a model of intelligibility.

As for language exposure, it seems safe to assume that the more a person is exposed to a language, 
the better they will be at understanding it. Schüppert and Gooskens (2012) showed that a well-es-
tablished asymmetric intelligibility in Swedish and Danish, where Danish speakers understand 
Swedish better than vice versa does not hold in children, possibly because they lack asymmetric 
language exposure, asymmetric language attitudes or both. Even if language exposure is an impor-
tant predictor of intelligibility, it might not play a role in the Slavic language area, simply because 
there is hardly any exposure to begin with. Czech, Slovak, Polish, Croatian, Slovene and Bulgarian 
are not commonly taught in schools, they do not have a great cultural influence in the form of 
books, movies or music in the same way English or Spanish do, therefore the only exposure that 
can reasonably be expected is the one from border areas. Czech and Slovak are the only exception 
in the sense that their speakers are exposed to each other’s languages, but this particular languages 
pair is also characterized by a high degree of linguistic similarity, which leads us to conclude that 
linguistic factors alone might still predict their high level of intelligibility.

Our first research questions is: how well can linguistic factors alone predict intelligibility? The hy-
pothesis is that a statistical model which only includes linguistic factors will account for a significant 
portion of the variance in intelligibility. The second research question we pose is: which linguistic 
factors can best predict the level of mutual intelligibility? On the basis of previous research into 
factors influencing mutual intelligibility, we expect that phonological and lexical distances will be 
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particularly important predictors, but in the present study we also expect a significant influence of 
morphological and/or syntactic distances. So far morphology and syntax have not been observed 
separately, and we believe that they do play an important role in intelligibility of Slavic languages.

2. METHOD

2.1. Measuring intelligibility

2.1.1. Testing material

There are many different methods to test mutual intelligibility of closely related languages, many 
of which are described in Gooskens (2013). We opted for a variant of the cloze test, where a certain 
number of words is omitted from a text and replaced by a gap. This gap is normally just a dash in 
the written version of the test and a beep of uniform length in the spoken version. The participants’ 
task is to put the words back into the right “gaps”. Filling in words in a printed frame as a means 
of testing intelligibility was used by Scharpff and van Heuven (1988), van Heuven and Scharpff 
(1991), Nooteboom,  Scharpff, and van Heuven (1990) and Scharpff (1994). The original version of 
the close procedure was a written test with gaps at regular intervals (in terms of number of words, 
typically every 5th word) with no alternatives printed. These techniques can be used to determine/
estimate (i) the relative proficiency of the reader and (ii) the redundancy of the text (cloze entropy 
was a predictor of ease of processing). The cloze test in the similar form as the one in the present 
study has been employed in Gooskens and van Bezooijen (2006). To our knowledge, the spoken 
version of the cloze test in precisely this form has not been used in intelligibility research before.

The four texts used as the cloze test material have been adapted from practice tests for B1 level 
of English, based on the Common European framework of reference for languages (Council of 
Europe, 2001). The texts were translated from English into Czech, Slovak, Polish, Croatian, Slovene 
and Bulgarian. For the spoken version of the task, the recordings were made by four female native 
speakers of the six test languages. Both the written and the spoken version of the task contained 
12 gaps per text, created by omitting four nouns, four verbs and four adjectives from each text. The 
procedure of creating, editing and recording the testing material is fully described in Chapter 3, §4.1. 

2.1.2. Participants

The participants were native speakers of Croatian, Slovene, Bulgarian, Czech, Slovak and Polish 
aged between 18 and 30, who do not speak any other language apart from their native language at 
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home and who have never learned the language they were tested in. We urge the reader to keep in 
mind that the analysis in this chapter deals with the distance measurements described in Chapter 
2 and the intelligibility data which was the focus of Chapter 3. Since we are focusing on the in-
telligibility as measured by cloze tests, the following description refers only to those participants 
who were randomly assigned that task.

A total of 1,761 participants took part in the experiment, 938 did the written cloze test and 823 
did the spoken cloze test. Their mean age was 23 years and more than 80% of participants have 
had some higher education. An overview of the number of participants per native language-test 
language combination, together with their mean age and a breakdown by gender is presented in 
Appendix G.

For each type of task, there were 30 unique native language-test language combinations (the par-
ticipants did not do the task in their native language). There were at least 12 participants for each 
combination (for most of them the number is higher than 20) and across all conditions, roughly 
two thirds of the sample was female and one third was male. 

2.1.3. Procedure

The entire experiment has been conducted through an online application (www.micrela.nl/app). After 
completing the questionnaire about basic demographic information, the amount of exposure to 
other Slavic languages and language attitudes to them, the participants were randomly assigned a 
test language either in the written or in the spoken mode. In the written cloze test, the participants 
could see the text in front of them at all times and had 10 minutes to place all the words in the 
correct gaps by dragging and dropping them with their cursor. The target words were translated 
into the native language of the participants and they could see the translations by rolling over each 
word with their cursor. It was pointed out to the participants that if they realized they had placed a 
word in the wrong gap, they could simply replace it with another one as many times as they wanted.

In the spoken version of the test, the participants would hear one sentence or two short sentences 
at the time, then see the words on the screen. Their task would be to click on the word that they 
thought best replaced the beep. Each speech fragment was repeated twice, since this conceivably 
mimics a real-life situation where it is quite common to ask for repetition, but generally not more 
than once. When a word was chosen, it would be shown as greyed out after the next sentence, to 
help the participants keep track of their choices. But if they realized they wanted to use an already 
selected word for another gap, they could reselect an earlier (greyed-out) word.
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2.1.4. Intelligibility scores

The test was scored automatically, by checking whether the prerecorded answer matched the par-
ticipant’s answer. Since there were 12 gaps, the scores ranged from 0 to 12, but we converted them 
to percentages. A matrix of intelligibility scores can be found in §5.1.2 of Chapter 3.

2.2. Measuring linguistic distances

Since Chapter 2 deals with linguistic distances, only a brief overview of the method will be pre-
sented here. For measuring lexical, orthographic, morphological and syntactic distances, we used 
the actual testing material from the intelligibility experiment i.e. the four texts which served as 
the basis of the cloze test. Due to practical reasons, phonological distances were measured on the 
basis of a wordlist of 100 words, which was the testing material for the word translation task (see 
Chapter 2 for more details on this task). 

Lexical distances between the language pairs were expressed as the percentage of non-cognates 
between them. For the purpose of our measurements, the term “cognate” was taken to mean any 
words which have a common root and which are similar in form and meaning, which means that 
the expanded definition also included loanwords that Slavic languages might share.

Orthographic and phonological distances were measured using the Levenshtein algorithm (see 
Chapter 2, §4.2.). In the case of orthographic distances, we used the Latin alphabets of Czech, 
Slovak, Polish, Slovene and Croatian, while Bulgarian Cyrillic was transliterated. For phonological 
distances, we used X-SAMPA transcriptions.

Morphological distances are in fact orthographic distances of affixes, measured by the Levenshtein 
algorithm. Syntactic distances were measured using the so-called trigram approach, which is ex-
plained in more detail in Chapter 2, §4.5.

3. RESULTS

In order to investigate the relative contribution of lexical, orthographic stem, orthographic affix, 
phonological and syntactic distances to intelligibility, we ran multiple regression analyses with 
the five linguistic distances as independent variables (predictors) and intelligibility level as the 
dependent variable (criterion). See Table 3.4 for a summary of the intelligibility results for the 
written cloze test and Table 3.5 for the comparable summary of the spoken cloze test results. The 
analyses were done on the basis of aggregated datasets where each native language-related language 
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combination (e.g. Croatian speakers doing the written cloze test in Slovene) represented one case. 
This means that for both written and spoken intelligibility there was a total of 30 cases. 

We opted for using aggregated datasets since we were interested in the broad picture of intelli-
gibility in the Slavic language area, i.e. what is the average performance of speakers of language 
A as a group on an intelligibility task in a related language B. Our predictors are also language 
combination dependent, which means that the lexical or orthographic distance is the same for 
all the speakers of language A doing the task in language B. This choice however also implies that 
the variance of the intelligibility scores will be flattened by aggregating, which in turn makes the 
correlation coefficients higher. On the other hand, results obtained on the basis of the aggregated 
data make our results comparable to other studies which focused on factors influencing intelligi-
bility (Gooskens, Heeringa,  & Beijering, 2008; Tang & van Heuven, 2009).

We decided to include phonological distances as a predictor of written intelligibility because 
research in written word recognition has made connections between phonology and the reading 
process (Rubenstein, Lewis, & Rubenstein, 1971; Frost, 1998; Ferrand & Grainger, 1992). By 
the same token, since our spoken cloze test involved written words presented as options, we 
included orthographic distances as a predictor of spoken intelligibility. Another reason for 
this choice is the finding that activation of orthography-related knowledge enhances the word 
recognition of Danish participants listening to Swedish (Schüppert, 2011). Table 4.1 shows 
the non-redundant half of the correlation matrix including all the linguistic predictors and 
the two criterion variables.

The results of the written cloze test and the spoken cloze test correlate almost perfectly (r = .961, 
p = 0.001), which implies that the two tests are indeed measuring the same thing. The model with 
the results of the written cloze test as the criterion variable and phonological, morphological and 
syntactic distances as predictors could explain 75% of the variance (adjusted R2 = .755, F(3, 26) = 
30.738, p < .001). Details of the model can be found in Table 4.2.

In order to compare the models generated by the stepwise regression procedure, we used the 
Akaike Information Criterion (AIC, Akaike, 1974) with a correction for finite sample sizes 
(AICc, see Burnham & Anderson, 2002 for a further discussion of the formula). AICc is a 
measure of relative quality of models (the number itself does not mean anything as an abso-
lute value) with a greater penalty for extra parameters. The lower the AICc value, the better 
fit a model is to the data.
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Table 4.1: Correlation	matrix	(Pearson’s	r)	for	linguistic	distances	and	written/spoken	intelligibility	results.	
p-values	(one-tailed)	are	specified	in	the	bottom	half	of	each	cell.

Lex. 
distance

Orth. 
distance

Morph. 
distance

Phon. 
distance

Synt. 
distance

Intell.	of	written	
language

Intell.	of	spoken	
language

Lexical distance
1

Orth. distance
.690** 1

< .001**

Morph. distance
.568** .767** 1

.001** < .001**

Phonological distance
.880** .679** .494** 1

< .001** < .001** .006**

Syntactic	distance
.406** .157** .273** .470** 1

.026** .407** .144** .009**

Intelligibility	of	
written	language

−.768** −.630** −.654** −.769** −.639** 1

< .001** < .001** < .001** < .001** < .001**

Intelligibility	of	
spoken	language

−.829** −.685** −.634** −.833** −.616** .961** 1

< .001** < .001** < .001** < .001** < .001** < .001**

Table 4.2: An	overview	of	the	regression	model	for	the	written	cloze	test	results	(stepwise	method).

B Std. Error Beta t Sig. Adjusted R² AICc

1
(Constant) 17.037 1.992 8.552 <.001

19.398
Phonological distance −.377 .059 −.769 −6.375 <.001 .578

2

(Constant) 18.877 1.872 10.083 <.001

17.884Phonological distance −.289 .060 −.591 −4.805 <.001 .578

Morph. distance −.164 .056 −.362 −2.945 .007 .691

3

(Constant) 19.570 1.624 12.047 <.001

15.591
Phonological distance −.216 .057 −.441 −3.819 .001 .578

Morph.distance −.156 .048 −.344 −3.246 .003 .691

Syntactic	distance −11.418 3.525 −.338 −3.239 .003 .755

The model containing the same three predictors could account for 80% of the total variance in 
intelligibility of spoken language (R2 = .796, F(3, 26) = 38.709, p < .001). Details of the model are 
found in Table 4.3.
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Table 4.3: An	overview	of	the	regression	model	for	the	spoken	cloze	test	results	(stepwise	method)

B Std. Error Beta t Sig. Adjusted R2 AICc

1
(Constant) 16.580 1.690 9.809 <.001 15.120
Phonological distance −.400 .050 −.833 −7.969 <.001 .683

2

(Constant) 18.040 1.620 11.139 <.001
14.115Phonological distance −.330 .052 −.688 -6.334 <.001 .683

Morph. distance −.130 .048 −.294 -2.704 .012 .741

3

(Constant) 18.588 1.451 12.809 <.001

12.660Phonological distance −.272 .051 −.567 −5.384 <.001 .683

Morph. distance −.124 .043 −.279 −2.886 .008 .741

Syntactic	distance −9.031 3.149 −.273 −2.867 .008 .796

Having examined the scatterplots for the phonological, morphological and syntactic distances, we 
found two consistent outliers. In Figure 4.2, which shows the correlation between phonological 
distances and intelligibility they are shown as cases 21 and 13 and they are in fact the Croatian-Bul-
garian and Slovene-Croatian language combinations. Such a discrepancy, in the case of Slovene 
participants listening to a text in Croatian where the mean score was 79.4%, could perhaps be 
explained by extra-linguistic factors, language exposure in particular. It could be the case that 
native speakers of Slovene are more exposed to Croatian/Bosnian/Serbian though the media, 
simply because those varieties are used in three neighboring countries which are still connected 
through music, films, theatre etc.

Figure 4.2: Correlation	between	phonological	distances	and	intelligibility.
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As for the question of which linguistic distances can predict intelligibility score best, the answer 
is phonological distances, although it should be noted that lexical distances are almost as highly 
correlated with the intelligibility results. Due to the high collinearity between lexical and phono-
logical distances, lexical distances were excluded from the stepwise regression models. In the case 
of the spoken cloze test, a model with only phonological distances can account for 68% of the 
variance in the scores. Adding morphological distances results in a total of 74% of the explained 
variance. The pattern is similar in the results of the written cloze test: phonological distances alone 
can account for 58% of the variance, while phonological and morphological distances explain 69%.

4. DISCUSSION AND CONCLUSIONS

We examined the role of lexical, orthographic, affix, phonological and syntactic distances in the 
intelligibility of six Slavic languages, with young adults from all six countries as participants. Our 
first research question was to do with the predictive power of a model based on linguistic distances 
alone. We found that linguistic factors alone can account for 80% of intelligibility variance in the 
Slavic language area, which is in line with the previous research on factors influencing intelligibility. 
Tang and van Heuven (2015) found an R2 value of .846 for seven linguistic predictors entered in 
stepwise mode, but using the Akaike criterion, the present model would be better than the one 
chosen by Tang and van Heuven. 

The great predictive power of a model based on linguistic factors could be explained by taking a 
deeper look at language exposure in the Slavic language area. In general, there is relatively little 
language contact among the six Slavic languages we looked at. With the exception of Czech and 
Slovak, the speakers of Slavic languages normally do not see or hear other languages from the 
same family, nor do they learn them at school (in our dataset the average amount of exposure to 
the test language was around 1.5 on a scale from 1 to 5, which indicates that they might spend an 
odd holiday in another Slavic country, but not much more than that). The situation is dramatically 
different in the Germanic or Romance language area. Even Czech and Slovak, between which there 
is by far the highest amount of contact, are so similar on every linguistic level that the high level 
of mutual intelligibility between the speakers of these languages could be explained by linguistic 
factors alone. 

What about language attitudes? As previously mentioned, even in the studies where a positive corre-
lation between atttitudes and intelligibility was found (e.g. Schüppert, Hilton, & Gooskens, 2015), it 
was relatively low and could not account for a very large portion of the variance in the intelligibility 
results. On the basis of our findings, we find it safe to assume that language attitudes are not very likely 
to be the most important predictor in the case of the Slavic language family either. Therefore, since 
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1) language exposure is relatively low, and even in cases where it is high, there is a small linguistic 
distance between the language pairs which could explain the high degree of intelligibility and 2) lan-
guage attitudes are generally not the best predictor of intelligibility to begin with, linguistic distances 
alone can be very good predictors of intelligibility in the Slavic language area.

In both written and spoken version of our intelligibility test Croatian-Bulgarian and Slovene-Cro-
atian combinations were singled out as outliers. Our regression model would predict a higher 
level of intelligibility for Croatian participants reading or listening to Bulgarian than was actually 
the case. Their amount of contact with Bulgarian was around the mean amount for all languages 
combined and their attitudes to Bulgarian were not particularly negative. In addition, the written 
cloze test in Bulgarian was taken only by those participants who could read Cyrillic, which means 
that they probably had contact with another Slavic language, one written in Cyrillic. Despite all 
that, their scores in Bulgarian were surprisingly low and at this point none of the variables we 
measured can pinpoint a potential reason.  

Our regression model also predicted a much lower level of intelligibility for Slovene participants 
reading or listening to Croatian than was actually observed. This finding could perhaps be explained 
by the amount of exposure the Slovene participants who did the spoken cloze test in Croatian had 
with the language throughout their lives. That can be seen especially in the amount of exposure to 
Croatian they received while listening to people speak it (3.84 on the scale from 1 to 5, where 1 is 
“never” and 5 is “every day”). Also, Slovene speakers rated Croatian as the most beautiful language 
after Slovene. Therefore, extra-linguistic factors might be important for particular situations, but 
in general, the level of intelligibility among Croatian, Slovene, Bulgarian, Czech, Slovak and Polish 
can be explained to a large extent by linguistic factors alone. 

Next, we investigated which linguistic factors are the best predictors of intelligibility. Our hypothesis 
that phonological, morphological and syntactic distances will play the greatest role in predicting 
intelligibility levels was confirmed. Unlike in the Gooskens, Heeringa, and Beijering (2008) study, 
where the correlation between lexical and phonetic distances was relatively low (r = .49, p = .05), 
in our data the correlation was rather high (r = 0.88, p <.001). Since phonological distances were a 
better predictor of intelligibility, this explains why lexical distances were excluded in the stepwise 
regression analysis – they simply did not explain any additional variance. 

Since we used transliterated Bulgarian for calculating orthographic distances and selected the 
participants who could read Cyrillic for measuring the intelligibility of written Bulgarian, the 
divergence between the two scripts is not visible in our data. Still, different Slavic languages use 
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slightly different means of representing certain graphemes, which results in greater orthographic 
distances. The outlier in this case is Polish, which is the only Slavic language in our group which 
relies on digraphs rather than diacritics to represent what are essentially the same sounds. 

For instance, the phoneme /ʃ/ would be written as sz in Polish and š in Croatian, Slovene, Czech 
and Slovak, which results in greater orthographic distance. Based on orthographic distances alone, 
the predicted intelligibility of Polish would be disproportionately smaller than the one observed. 
Since orthography is based on relatively arbitrary decisions (which could be similar in different 
languages due to similar historical or cultural circumstances), rather than true linguistic similarity, 
orthographic distances in most cases would not be the best predictors of intelligibility.  

Morphological and syntactic distances should be considered as potential factors influencing intelli-
gibility in most language families, but they are bound to play a particularly important role when it 
comes to Slavic languages. In this language family there is more morphology to begin with: nouns, 
adjectives and pronouns all have gender and case endings; verbs encode person and number in the 
grammatical suffix, etc. Consider the following Czech sentence from our testing material, where 
all the grammatical suffixes have been marked in square brackets:

Mít dostatek[] tělesn[ého] pohyb[u] je[] součást[í] zdrav[ého] způsob[u] život[a].  
‘Getting enough exercise is part of a healthy lifestyle.’

Practically every single word in this sentence contains some morphology and, depending on the 
native language of the participant, most of it contains important clues for cracking the unfamiliar 
code. A native speaker of Slovene, for example, should be able to match the Czech infinitive form 
mít with the Slovene one imeti ‘to have‘, the genitive form zdravého with the Slovene zdravega 
‘healthy’. On the other hand a problems might arise with the Czech (telesný) pohyb ‘exercise‘, which 
is masculine, unlike the Slovene cognate gibanje, which is neuter, resulting in completely different 
case endings for the genitive.

In addition, the relationships between the concepts in a sentence are often expressed through mor-
phology, e.g. the noun in the accusative case is likely to be the object of the clause. If such things 
work in similar ways in two Slavic languages, a speaker of one language will be able to pinpoint 
the relationships while reading or listening to another language. For instance, in two sentences in 
Czech and Slovak which we used to illustrate syntactic distance measurements, the phrase ‘time of 
the year’ is translated as ‘year’ADJ + noun ‘time’ (ročním období) in Czech, and as the noun ‘time’, 
followed by the noun ‘year’ in the genitive case in Slovak (období roka). Since both languages allow 
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both constructions, a speaker of Czech should have no trouble understanding the Slovak phrase 
and vice versa. Even a speaker of a hypothetical Slavic language which does not normally allow 
the genitive there, could conceivably recognize the suffix commonly associated with the genitive 
case and conclude that it might indicate some sort of a possessive relationship.

But not all Slavic languages follow the same pattern. When it comes to morphology and syntax, 
Bulgarian is quite different from the other five Slavic languages we looked at. It is the only language 
in the group which does not have nominal case and the only one that does have articles in the form 
of a suffix. Interestingly enough, even though we found the greatest morphological and syntactic 
distances between Bulgarian and the other five languages, the distances were never greater than 50. 
Still, Bulgarian was overall the least intelligible language in our study – it was not well understood 
even by the speakers of Croatian and Slovene (their results are around 20%). 

Even though we found a great explanatory power of phonological, morphological and syntactic 
distances when it comes to intelligibility, our results may not be generalizable across different in-
telligibility tasks or different language families. The results may differ radically depending on the 
languages under comparison. For instance, there are language families with rather similar syntax 
and phonology but completely different vocabularies (so-called relexification). Morphological 
distance has been shown to play an important role in predicting the level of intelligibility among 
Slavic languages, but such a measurement would be practically useless in a study on Sinitic lan-
guages. By the same token, syntactic factors proved to be a relevant factor in the present study, but 
that would not have been the case, of course, had we opted to measure intelligibility by means of 
a word translation task (or any other task where syntax does not come into play). The set of lin-
guistic factors influencing intelligibility within any language family may well be the same, but the 
extent to which each of the factors contributed to the amount of explained variance are language 
specific and task specific.  

Extra-linguistic factors might play a larger role in intelligibility of some other language combinations 
and even within the Slavic language family, it could be the case that the inclusion of extra-linguistic 
predictors would further improve upon the model. Also, the level of intelligibility as measured by 
the cloze test could be influenced by other factors we have not yet considered, for instance, the 
participants’ general language aptitude, working memory or simply experience in doing similar 
tasks. Future research should try to take those factors into consideration if not through concrete 
measurements, then at least as random factors in a mixed-effects model. 
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Chapter 5: Linguistic and extra-linguistic 
predictors of intelligibility among six Slavic 
languages14

Abstract:	In	this	chapter	we	tried	to	predict	intelligibility	using	linguistic	factors	(lexical,	orthographic,	
phonological,	morphological	and	syntactic	distances)	and	extra-linguistic	factors	(language	attitudes	
and	language	exposure).	Intelligibility	was	expressed	as	the	number	of	correct	answers	in	the	cloze	
test	or	the	word	translation	task,	both	in	the	written	and	the	spoken	mode.	Using	stepwise	regression	
analyses	we	could	predict	66%	of	the	variance	for	the	results	of	the	written	word	translation	task,	
66%	for	the	spoken	word	translation	task,	44%	for	the	results	of	the	written	cloze	test	and	66%	for	
the	spoken	cloze	test.	The	best	predictor	of	intelligibility	in	all	four	cases	was	phonological	distance.	
Lexical	distance	would	have	been	a	close	second,	but	due	to	the	high	degree	of	collinearity	with	
phonological	distance,	it	could	not	account	for	much	of	the	additional	variance.	Language	exposure	
also	proved	to	be	an	important	predictor,	despite	the	fact	that	there	is	not	much	exposure	among	the	
languages	we	observed	to	begin	with.	Morphological	and	syntactic	distance	were	significant	predictors	
for	intelligibility	of	texts.	Taken	together,	these	results	show	that	intelligibility	can	be	predicted	to	a	
great	extent	using	a	combination	of	linguistic	and	extra-linguistic	factors,	although	the	contribution	
of individual factors may vary depending on the language family.

1. INTRODUCTION

In Chapter 3 we measured intelligibility levels among six Slavic languages on the level of individual 
words, sentences and larger discourse and across most conditions, we could observe similar patterns. 
Why can speakers of Czech understand Slovak better than Polish and understand Polish so much 
better than Bulgarian? Obviously, it is due to differences in language structure, which are generally 
larger in languages belonging to different sub-families. According to Tang and van Heuven (2015):

“An adequate theory of language should be able to predict the approximate degree of intelligibility 
of a language A for a native listener of a (related) language B by means of a systematic comparison 

14	 	This	chapter	is	to	be	submitted	to	International	Journal	of	Multilingualism	as	Golubović,	van	Heuven	
and	Gooskens.	Linguistic	and	extra-linguistic	predictors	of	intelligibility	among	six	Slavic	languages.
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of the similarities and differences between the languages concerned in terms of their vocabulary, 
syntax, morphology, phonology and phonetics.” (p. 285)15

Comparing the linguistic structure of language A and language B could lead to generally accurate 
results if those languages existed completely independently from one another. But since no language 
is entirely isolated, we also must take into account factors which go beyond the language structure. 
Is language A commonly taught in schools across country B? Is there a border area where speakers 
of language A and language B often interact with each other? Do speakers of language A have a 
generally negative attitude to speakers of language B? Some of these factors might play a role in 
intelligibility and the size of that role would depend on the specific language situation. 

In this chapter we expanded and refined the regression models from Chapter 4 by adding the results 
of the translation tasks as the dependent variables and by using both linguistic and extra-linguistic 
predictors. We showed that the level of intelligibility of both written and spoken language can be 
predicted to a substantial degree. In §2 we provide an overview of previous research on factors 
influencing intelligibility; in §3 we present our aims and hypotheses and in section §4 we outline 
the methods for measuring intelligibility. The linguistic predicto6rs are presented in §5, while 
the extra-linguistic predictors are described in §6. The results will be presented in §7 followed by 
discussion and conclusions in §8.

2. PREVIOUS RESEARCH

Attempts to predict intelligibility between language pairs on the basis of their linguistic (dis)sim-
ilarity have generally been successful. Tang and van Heuven (2007) looked at 15 Chinese varieties 
and found that subjective judgments of linguistic similarity could predict judged intelligibility 
to a fairly high degree (r = 0.89). Tang and van Heuven (2009) collected intelligibility data using 
functional testing both on the word and on the sentence level and found that the scores could be 
predicted to a high extent by lexical similarity and phonological correspondences. In Table 5.1, we 
provide an overview of studies dealing with the general topic of factors influencing intelligibility.

15	 		In	the	cited	excerpt,	Tang	and	van	Heuven	were	talking	about	inherent	intelligibility,	which	excludes	
extrinsic	factors	such	as	prior	exposure	to	the	other	language	as	predictors.	(V.	J.	van	Heuven,	per-
sonal	communication,	February	29,	2016)
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Tang and van Heuven (2015) included other predictors such as sound inventories, lexical frequen-
cies of the coda consonants, phonetic distance measured by Levenshtein algorithm, etc.  They were 
able to account for around 61% of the variance in intelligibility between 15 Chinese dialects with 
just two predictors: one lexical (the percentage of cognates between dialect pairs) and one pho-
nological (lexical frequency of syllable rhymes), both computed on a large database. Adding a few 
other predictors (lexical frequencies based on the Chinese Academy of Social Sciences database, 
phoneme inventories etc.) resulted in 87% of the total variance explained. 

Phonetic distance is the most commonly found significant predictor of intelligibility across the 
board. Gooskens (2007a) looked at the intelligibility of Danish, Swedish and Norwegian and used 
language attitudes, language contact and phonetic distances measured by Levenshtein algorithm 
as potential predictors. She found that phonetic distance alone could account for 66% of the total 
variance in intelligibility scores. Gooskens (2007b) tested the intelligibility of Dutch, Frisian and 
Afrikaans as well as Danish, Swedish and Norwegian using a test that involved listening to a text 
and then answering five open-ended questions about it. Phonetic and lexical distances were used 
as potential predictors of intelligibility and the results revealed a negative correlation between 
phonetic distance and intelligibility (r = −.80), but no significant correlation was found between 
lexical distance and intelligibility. The reason behind this is the fact that lexical distances in both 
cases were so small that they were not explaining any additional variance.

Gooskens, Heeringa, and Beijering, (2008) also found that phonetic distances were a better predictor 
of intelligibility than lexical distances in the case of intelligibility of different Scandinavian varieties 
by native speakers of Danish. Their study focused on phonetic distances in more detail and revealed 
that the correlation between consonant distances and intelligibility was stronger than the correlation 
between vowel distances and intelligibility (r = −0.74 vs. r = −0.29). Lexical distances were excluded 
as a predictor in a stepwise regression analysis, but since they did correlate significantly with intelli-
gibility, in Table 5.27 we will place the study together with the others which have shown a relationship.

Kürschner, Gooskens, and van Bezooijen (2008) looked at a number of linguistic factors poten-
tially influencing intelligibility. They used a word translation task to measure the intelligibility of 
Swedish for Danish speakers. The best predictor was once again phonetic distance between the two 
languages, but other significant predictors include word length, number of syllables, foreign sounds, 
word frequency, neighborhood density, the use of native language orthography, and the absence 
‘stød (glottal stop) in Swedish. Schüppert, Gooskens, Hilton, and van Heuven (2012) discovered 
even more linguistic factors influencing the intelligibility of Danish for native speakers of Swedish: 
syllable reduction and articulation speed which is generally higher in Danish than in Swedish.
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Hilton, Gooskens, Schüppert (2013) examined the influence of non-native morpho-syntax on 
the intelligibility of Norwegian for native speakers of Danish in sentence plausibility experiment. 
They presented Danish participants with sentences where some of them had morpho-syntactic 
constructions which were grammatical in Norwegian, but not in Danish and measured both the 
correctness of judgements and response times. They found a significant effect of foreign mor-
pho-syntax, but phonology proved to be an even more important factor influencing intelligibility. 

Table 5.1: An	overview	of	research	looking	into	factors	influencing	intellegibility

Variable Relationship	found No	relationship	found

Phonetic	distances

Gooskens	(2007a)

Gooskens	(2007b)

Tang & van Heuven (2009)

Kürschner,	Gooskens,	&	van	Bezooijen	
(2008)

Gooskens,	Heeringa,	&	Beijering	(2008)

Hilton et al. (2013)

Lexical distances
Tang & van Heuven (2009) Gooskens	(2007b)

Tang & van Heuven (2015) Gooskens,	Heeringa,	&	
Beijering, (2008)

Other	linguistic	factors:

(lexical	frequency,	phoneme	inventories	of	diffe-
rent	varieties,	word	length,	different	number	of	
syllables,	foreign	sounds,	neighbourhood	density,	

word	frequency,	the	use	of	native	language	
orthography,	asymmetric	perceptions	of	sound	

correspondences. etc.)

Kürschner,	Gooskens,	&	van	Bezooijen	
(2008)

Gooskens,	Heeringa,	&	Beijering,	(2008)

Schüppert,	Gooskens,	Hilton	&	van	
Heuven (2012)

Tang & van Heuven (2015)

Gooskens	et	al.	(2015)	

Morpho-syntax Hilton et al. (2013)

Speech rate Hilton,	Schuppert	&	Gooskens	(2011)

Language	attitudes

Delsing	&	Lundin	Åkesson	(2005),	
reanalyzed	in	Gooskens	(2006)

Van	Bezooijen	&	Gooskens	
(2007)

Gooskens	&	van	Bezooijen	(2006) Schüppert	&	Gooskens	
(2011)

Impe (2010) Gooskens	&	Hilton	(2013)

Schüppert,	Hilton	&	Gooskens	(2015)

Language exposure

Delsing	&	Lundin	Åkesson	(2005) Gooskens	(2007a)	

Ház	(2005) Gooskens	(2006)

Dickins	(2009) Gooskens	&	Hilton	(2013)
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Gooskens, van Bezooijen, and van Heuven (2015) investigated which linguistic factors influence 
the cross-language recognition of Dutch-German cognates. They made every effort to exclude 
any influence of extra-linguistic factors by looking at children who have not had any exposure to 
the other language and held equally positive attitudes. Dutch participants were still significantly 
better at recognizing German cognates than vice versa, which the authors ascribe to the number 
of lexical competitors, phonetic detail and asymmetric perceptions of sound correspondences.

The relationship between extra-linguistic factors, such as language exposure or language attitudes 
and intelligibility is much more elusive. The general rationale is clear: the more positive the attitude 
towards a language and/or its speakers, the more likely a person is to make an effort to understand 
that language; the more exposure a person has to a particular language, the more likely she is to 
understand it. Still, the demonstrated relationship between these two potential factors and intel-
ligibility has been weak at best. 

In their study on Swedish-Danish intelligibility, Delsing and Lundin Åkesson (2005) cite the dif-
ferences in language attitudes and language exposure as the main reason for the asymmetric intel-
ligibility between Swedish and Danish, but they do not report correlations between these factors 
and intelligibility. Gooskens (2006) analyzed a part of their data and found a correlation between 
the ratings of how beautiful a language is and intelligibility of that language (r = .56, p = .02). 

Gooskens and van Bezooijen (2006) tested the mutual intelligibility of Dutch and Afrikaans. They 
found some relationships between intelligibility scores and language attitudes. Nevertheless, lan-
guage attitudes could explain only up to 20% of the total variance in the intelligibility scores, thus 
showing that linguistic factors are more important. In the van Bezooijen and Gooskens (2007) study 
of intelligibility of written Frisian and Afrikaans by Dutch participants, a more positive attitude to 
these two languages did not mean a better intelligibility score. 

Impe (2010) studied the intelligibility of Dutch in different areas of the Netherlands and Belgium. 
She reported a very low significant correlation between attitudes and intelligibility r = .11, p = 0.001. 
Gooskens and Hilton (2013) investigated the intelligibility of Danish for Norwegian subjects from 
the north and south of the country using a spoken word translation task. They found no correlation 
between the mean intelligibility scores and the attitude scores in the data.

Schüppert and Gooskens (2011) presented nouns in a multiple choice picture-pointing task with 
Swedish and Danish pre-schoolers and elicited their attitudes to the test language. They found no 
significant correlation between intelligibility and attitudes. On the other hand, after controlling 
for age in the same dataset, Schüppert, Hilton, and Gooskens (2015) found a low but positive cor-
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relation between attitudes and intelligibility. Still, the attitude variable expressed as the extracted 
attractiveness dimension of the speaker in a matched-guise task, could explain only 3.6% of the 
variation in the intelligibility scores. 

The role of language exposure is relatively straightforward: the more exposure to a related language 
the participants have, the more likely they are to understand that language. This variable refers to 
actual learning of a related language in a classroom setting or in a self-paced way and to everyday 
exposure in the form of listening to people speak a related language, reading materials or listening to 
music in that language, etc. Still, this relationship was not confirmed in Gooskens (2006), Gooskens 
(2007a) or Gooskens and Hilton (2013). On the other hand, in Ház (2005) Dutch participants were 
better at understanding spoken German than vice versa, simply because German is commonly taught 
in Dutch schools. Here it is worth mentioning one of the rare studies from the Slavic languages area, 
Dickins (2009) compared the results of his study, with the results of Tejnor (1971). In both cases, only 
opinion testing was used, but in those four decades, the percentage of Czech speakers who claimed 
they could understand Slovak soared from 12% to 71%. From the 1970s to the 1990s, Czech and 
Slovak were spoken in the same country and there was plenty of exposure to both languages. After 
the breakup of Czechoslovakia, the situation changed slightly, up to the point that young Czech 
speakers and foreigners, who have not had much exposure to Slovak seem to have some troubles 
understanding it (Berger, 2003). 

3. AIMS AND HYPOTHESES

The main aim of the present paper is to develop a statistical model of both written and spoken 
cross-language intelligibility of selected Slavic languages. Using both linguistic predictors, pertaining 
to the languages themselves, and extra-linguistic predictors, pertaining to the participant’s opinions 
and experiences with those languages, we strive to come to a model that can predict the level of 
intelligibility among six Slavic languages as well as possible. The six languages we work with are 
Czech, Slovak and Polish (belonging to the West Slavic sub-family) and Croatian, Slovene and 
Bulgarian (belonging to South Slavic sub-family), with the plan to include other Slavic languages, 
such as Russian, at a later point.

Based on the results presented in the previous section, it can be concluded that extra-linguistic 
factors are probably not vital for predicting intelligibility in the Slavic language area: firstly, the 
relationship between attitudes and intelligibility seems to be relatively weak; secondly, in the case 
of the six languages from our study, language exposure is relatively limited; and thirdly, including 
linguistic factors as the only predictors of intelligibility results in a comparatively good model of 
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intelligibility, as we have demonstrated in Chapter 4. Nevertheless, extra-linguistic factors might 
account for some of the variance in intelligibility results that linguistic factors alone could not 
explain, which means that including them as potential predictors could mean arriving at a slightly 
better model of intelligibility than we would with linguistic factors alone. For this reason, we choose 
to include language attitudes and language exposure in our proposed model of intelligibility.

In the present study, the potential linguistic predictors are lexical distances, phonological dis-
tances, orthographic distances, morphological distances and syntactic distances and the potential 
extra-linguistic predictors are language attitudes and language exposure. We make a distinction 
between understanding individual words and understanding sentences or texts, as we believe that 
in the latter linguistic factors such as morphology or syntax might play a role. 

We expect all the factors included in the model to be significant predictors of intelligibility. The 
amount of explained variance will inevitably vary, so in line with previous research we expect 
that phonological and lexical distances will account for most of the variance in intelligibility 
scores. Since Slavic languages are characterized by rich inflectional morphology, we hypothesize 
that morphological distances will also play an important role. The role of syntax as a predictor of 
intelligibility has not been investigated before, but on the basis of the results from Chapter 4, §3, 
we expect syntactic distances to be a significant predictor in the present model as well. As for 
language attitudes, they will certainly not be the most important predictor, but at the very least we 
do expect to find a statistically significant positive relationship between attitudes and intelligibility. 
The influence of language exposure in the model depends on the actual amount of exposure: the 
more exposure there is, the more likely it is that this variable will outweigh all the linguistic factors. 
Since there is relatively little exposure between the six Slavic languages the present study focuses 
on, we hypothesize that language exposure will still be a significant predictor, but not the most 
important one (as might well be the case in a model involving some other languages).

4. MEASURING INTELLIGIBILITY

4.1. The word translation task

4.1.1. Method

Variants of the word translation task have been used extensively in intelligibility research. In the 
most common version, the participants are simply asked to translate the words they see or hear 
(Gooskens, Kürschner, & van Bezooijen, 2011; Gooskens & Hilton, 2013), but sometimes the task 
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is to perform semantic categorization of the presented words (Tang & van Heuven, 2009), or to 
select the correct translation in a multiple-choice setting (Schüppert, Hilton, & Gooskens, 2015). 

We conducted the intelligibility experiments using an online application. The translation task used 
in the present study represents the most basic version of the method: the participants were asked 
to type a translation of the words presented to them. Since we were interested both in the written 
and the spoken language, the task had both versions: in the former, the participants would see the 
words on the screen, while in the latter they would hear recordings of each word. For more details 
on the testing material, see Chapter 3, §4.1.

4.1.2. Participants

Our primary target group was young adults. Since the whole experiment was online, we recruited 
participants through their universities, mailing lists and social networks. Anyone could do the task, 
but for the actual analysis we filtered the data on the basis of the following criteria: the participants 
had to be native speakers of Croatian, Slovene, Bulgarian, Czech, Slovak or Polish; aged between 
18 and 30; who only  speak the language they indicated as their native language at home; have 
completed at least high school education; and have never learned the test language.

The mean age of participants who did the written word translation task is 23 years and roughly 
one third of the sample was male. Seventy-four percent of the participants have had some higher 
education, either academic or vocational. According to the data from the UNESCO Institute for 
Statistics, the percentage of the total population of each of the relevant six countries who enrolled 
in tertiary education in the period of up to five years from their high school graduation ranges 
from 54% in Slovakia to 84% in Slovenia (the data refers to 2013, with the exception of Croatia, 
for which the most recent numbers available were for 2012).16 This indicates that our sample is 
representative of the educated young population of the six countries.

The written word translation task was completed by a total of 999 participants. Each test was com-
pleted by at least 22 participants, with the exception of Slovene and Slovak participants translating 

16	 		http://data.worldbank.org/indicator/SE.TER.ENRR/countries?order=wbapi_data_value_2013%20
wbapi_data_value&sort=asc&display=default	retrieved	on	10.08.2015.
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written Bulgarian words, where the number of participants is 16 and 19, respectively. A complete 
overview of the participant characteristics broken down by native language-test language combi-
nation can be found in Appendix G.

A generally low number of participants who did the written word translation task in Bulgarian can 
partly be explained by the fact that Bulgarian is the only language in our interest group which is 
written in Cyrillic. In order to be able to conduct the written test in Bulgarian, we only assigned it 
to those participants who stated they could read Cyrillic in the background questionnaire. Since 
this is a fairly small group of people, the participant numbers were bound to be small as well.

The spoken word translation task was done by a total of 1074 participants. Their mean age was 
22.86 years and once again, around 33% of the sample was male. Around 76% of the sample has 
had some higher education. Each unique task was done by at least 21 participants. A more complete 
overview of the participant numbers and characteristics is in Appendix G.

4.1.3. Procedure

All the participants began the experiment by completing a background questionnaire where they 
were asked about their age, sex, level of education, but also information about their language com-
petencies, the geographic proximity of speakers of a different language etc. Next, they would get 
questions designed to measure their attitudes to other Slavic languages and their amount of exposure 
to them. More information on the methods for measuring these variables will be provided in §6.

The participants were assigned a test language randomly (except in the case of written Bulgarian, 
where the condition was familiarity with the Cyrillic script) and they were asked if they had ever 
learned that language. In case they had, they were excluded from further analysis. They did either 
the written or the spoken version of the task, never both. The task consisted of translating a ran-
dom mix of 50 out of 100 words from our list, so each participant translated a unique set of words. 

In both the written and the spoken version of the task, the participants were given 10 seconds to 
translate each word. If they finished more quickly, they could either click on the “Next” button 
or press Enter on their keyboards. The time limit was carefully piloted with people whose typing 
speeds varied greatly, and we settled for the time which seemed to be sufficient for typing even 
the longest words, but not long enough for using a dictionary. In order to deter participants from 
using online translators, copying and pasting words was disabled. 
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In the spoken translation task, each word was heard twice, the rationale being that in a real-life 
situation one could reasonably ask the interlocutor to repeat what was said once, but mostly not 
more than that. To make sure all participants received the same input, the space reserved for typing 
a translation would appear only after a word was played both times.

4.2. The cloze test

4.2.1. Method
The cloze test is a task whose objective is to fill in the gaps in a text. It could be completely open-ended, 
but in most cases, the format is either multiple-choice (several options for each gap) or the omitted 
words are given in a random order and the participant’s task is to place them back into the correct gaps 
in the text. Completing the task successfully implies that the participant can: 1) understand the words 
in question; and 2) understand the context well enough to be able to place the words appropriately. 

The testing material for our version of the cloze test came from B1 level texts found online17 and 
then adapted by shortening the most complex sentences and making sure that all four texts used 
consisted of 16 or 17 sentences and were about 200 words long in total. The development of the 
cloze test material is described in more detail in §4.1 of Chapter 3.

The spoken version of the cloze test was recorded using the same speakers as for the word transla-
tion task material. The voices of four speakers which were rated most positively in the voice parade 
were used in the actual experiment: one voice for each text (see §4.1.1 above).

4.2.2. Participants

A total of 938 participants took part in the written cloze test. Their mean age was about 23 years 
and a bit more than 35% of participants were male. The percentage of participants who have had 
some higher education was 73%. Each individual task was done by at least 20 participants, with 
the exception of Slovene participants who did the task in Bulgarian, where the number is 19. Since 
we used the same dataset for the analysis on the language level, a complete overview of participant 
groups can be found in Appendix G.

17  http://esl-bits.net/pet.htm last retrieved on 13.08.2015.
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The spoken cloze test is the task that was done by the lowest number of participants, 823 in total. 
In most groups we still had more than 20 participants, except from Bulgarian native speakers who 
were the least numerous group. Just as before, the average age of participants is around 23 years 
and roughly one third of the sample is male. The percentage of participants with a completed or 
ongoing tertiary education was 77%. The full table is provided in Appendix G.

4.2.3. Procedure

After completing the background questionnaire and the language attitude section (see §6.1), the 
participants would proceed to the task. In the written version of the cloze test, the participants could 
see the whole text in front of them at all times. They were instructed to move the 12 words to the right 
gaps in the text by dragging and dropping them within 10 minutes. The participants could get the 
translations of the target words by pointing at them with their cursor. After placing a word in one of 
the gaps in the text, that word would become greyed out in the selection area. In case the participants 
wanted to change an answer, they could simply drag and drop a different word into the same gap, which 
would cause their original word of choice to re-appear in black in the selection area above the text. 

In the spoken cloze test the gap took the form of a beep of uniform length (one second, with 
a 30ms pause before and after it). The spoken cloze test was played in fragments of one or two 
sentences, where each fragment contained only one gap. The fragments were repeated twice and 
only then would the participants see 12 words on the screen. A selection had to be made within 
30 seconds, otherwise the response was recorded as blank. Any word used was greyed out, but it 
could be reused if needed – in a similar manner as for the written cloze test.

5. LINGUISTIC PREDICTORS

5.1. Lexical distances

We measured the lexical distance among Croatian, Slovene, Bulgarian, Czech, Slovak and Polish 
by counting the number of lexical non-cognates between each language pair and turning it into 
a percentage. For our purpose, the term “lexical non-cognates” is taken to mean words with the 
same root and generally the same meaning. 

The dataset used for this measurement is our actual testing material – the list of 100 nouns (which 
will be used to predict the results of the word translation tasks) and the four texts (which will 
be used for predicting the results of the cloze test). As in the previous chapters, in the context of 
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linguistic distance measurements, we shall refer to the list of 100 nouns as the list data and to the 
four texts as text data. We would begin by using the original word list in one language e.g. Croatian 
and try to find any counterparts in the other five languages. The main idea behind this approach is 
to mimic the mind of a participant reading or listening to those words in Croatian and trying to 
find any counterpart word in their native language even if it is not a perfect translation. Aligning 
the words for each language separately enabled us to pinpoint asymmetries between language pairs 
e.g. the lexical distance between Croatian and Polish might be smaller than the other way around. 
The ultimate goal of making this distinction is creating a more sensitive model of intelligibility. 

In Example 1 below, all the words have been aligned to the Croatian word for ‘woman’, žena. In 
Slovene, Bulgarian, Czech and Slovak the words are perfect counterparts, they are similar in form 
and share exactly the same meaning. In Polish, the word żona actually means ‘wife’. We decided 
to include it because it still points the reader/listener in the right direction. 

(1) Croatian Slovene Bulgarian Czech Slovak Polish

žena ženska жена žena žena żona

In the Example 2, we demonstrate exactly the same procedure, only this time with Polish as the 
test language. The Polish word for ‘woman’ is kobieta and it does not have a counterpart in any of 
the other five languages. 

(2) Polish Croatian Slovene Bulgarian Czech Slovak

kobieta

By comparing these two examples it is clear that a Polish speaker reading or listening to the word 
žena in Croatian or ženska in Slovene has a general idea of a female, while a Croatian or Slovene 
speaker who has not been exposed to Polish would have no clue what kobieta might mean. With 
enough cases such as this one, two languages could have an asymmetry in their lexical distance, 
i.e., language A might share more of language B’s vocabulary, but not vice versa, which in turn 
might yield asymmetric intelligibility.

Our measurements resulted in a distance matrix, with potentially different values for each language 
combination (i.e. Croatian-Slovene and Slovene-Croatian distance do not have to be the same). For 
more information on all the distance measurements, see Chapter 2, §4.
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5.2. Orthographic distances

For calculating orthographic distances between the readers’ language and the stimulus language 
we used the Levenshtein algorithm (Levenshtein, 1966). The Levenshtein distance represents the 
number of insertions, deletions and substitutions that need to be performed in order to transform 
one string into another (Kruskal, 1999). We will illustrate the algorithm through a comparison of 
the Slovak word človek with the Polish word człowiek (‘man’).

1 2 3 4 5 6 7 8

Slovak č l o v e k

Polish c z l o w i e k

0.3 1 0 0 1 1 0 0 = 3.3 / 8 = 41%

We aligned the words by matching a vowel with a vowel, and a consonant with a consonant. Once 
the words are aligned, we looked at the operations necessary to get from the Slovak word to the 
Polish one. The differences in the base are weighed as 1; for example: a versus e, c versus s. But if two 
characters have the same base, but different diacritics, we weigh this as 0.3. For example: a versus 
á, s versus š. The choice of 0.3 as weight is somewhat arbitrary, but it is motivated by the idea that 
diacritical differences confuse the reader to a much smaller extent than the differences in the base. 

The normalized Levenshtein distance is calculated when the total number of operations is divided 
by the total length of the alignment. We normalize for word length because a single change should 
weigh much more in a three-letter word than it would in a ten-letter one. So in our example the 
distance would be 3.3/8 = 0.41 or 41%. The distances were calculated only on the basis of coun-
terpart words and the total orthographic distance between pairs of languages was obtained by 
calculating the average distance for all the words in our dataset. We used the same tables as when 
measuring lexical distances, which enabled us to pinpoint asymmetries in orthographic distances as 
well. For each language pair we calculated the aggregated orthographic distance, by calculating the 
average of the normalized Levenshtein distances of the word pairs which are considered for each 
language combination. Orthographic distances were calculated both on the basis of list data and on 
the basis of text data, but in the latter case, the results were presented in terms of stems and affixes.

In case of Bulgarian, which is the only language written in Cyrillic only, we used transliterated data. 
The participants in the intelligibility experiment only got a task in written Bulgarian if they had pre-
viously indicated that they could read Cyrillic. Because of that, we felt that the orthographic distances 
between transliterated Bulgarian and the other five Slavic languages best reflected the reality of, e.g., 
a Slovak participant who could read Cyrillic doing the intelligibility task in Bulgarian. 
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5.3. Stem and affix distances

When modelling intelligibility of a text, morphology might be an important factor, especially in 
a language family such as Slavic. Heeringa, Swarte, Schüppert and Gooskens (2014) found no 
significant correlation between the orthographic stem variation and orthographic affix variation 
in the case of Germanic language family. This might indicate that orthographic stem and affix 
distances might serve as predictors of intelligibility separately. That is why we decided to break the 
orthographic distance measurements based on the text data into two. Orthographic stem distances 
measured on the basis of text data will serve as a potential “orthographic” predictor of intelligibility 
(as measured by the cloze test). Orthographic affix distances will serve as a measurement of differ-
ences in morphology. Herceforth we shall refer to orthographic affix distances as morphological 
distances, but we would like to remind the reader that these measurements are still orthographic 
in their nature. When measuring stem and affix distances we used the Levenshtein algorithm in 
the same way as described in §5.2.

5.4. Phonological distances

Phonological distances are measured by means of Levenshtein algorithm in the same way as or-
thographic distances, the only difference being that the input are transcribed words, rather than 
orthography. The transcriptions were made in IPA and the transcribers were native speakers of 
the six languages who had a background in phonology. The full phonemic inventory of the six 
languages we focused on can be found in Appendix C. Due to time constraints, the phonological 
distances were calculated on the basis of list data only and those results will be used as predictors 
of intelligibility measured by the word translation task as well as the cloze test. Iin Chapter 2, §3.2, 
we compared the lexical and orthographic distances obtained on the basis of the list data with 
those obtained on the basis of the text data. Since the correlation was .90 for lexical distances 
and .94 for orthographic distances, we proceeded with the use of the list dataset for measuring 
phonological distances.

The pronunciation distance between two languages is calculated on the basis of the counterpart 
pairs. The algorithm itself functions in much the same way as with orthography, but the operation 
weights we used were slightly different. We used graded weights i.e. segment distances, meaning 
that the pair [i, ɔ] is considered to be more different than the pair [i, ɪ]. The segment distances 
are obtained on the basis of Heeringa (2004). It may seem somewhat arbitrary that we used more 
sensitive weights for phonological distances, but the equivalent of the procedure would be to use 
weights on the basis of the letter shape for orthographic distances and there is no universally 
accepted measurement of that available.
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5.5. Syntactic distances

Our syntactic distance measurements were based on Nerbonne and Wiersma (2006) and Laut-
tamus, Nerbonne, and Wiersma (2007). Their method is based on frequency profiles of trigrams 
of part-of-speech (POS) categories. In short, all the data from our testing material was tagged 
for parts of speech. Next, the texts were analyzed as sequences of three words (trigrams). Since 
many trigrams appear relatively often (consider for instance the determiner-adjective-noun 
trigram such as a blue dress) their total number is calculated. A frequency vector for each lan-
guage was created as a unique combination of a certain number of trigrams. Next, the frequency 
vectors are correlated, the rationale being the higher the correlation between then, the greater 
the syntactic similarity between the pair of languages in question. A distance measurement 
can be easily created by subtracting the correlation coefficients from 1. For more details on the 
measurement, see Chapter 2, §4.5.

6. EXTRA-LINGUISTIC PREDICTORS

6.1. Language attitudes

We measured language attitudes as the rating of how beautiful the participants found their test 
language. In order to make sure that all participants were familiar with the language they were 
rating, first they listened to a short sound fragment. The fragment was the first article of the Uni-
versal Declaration of Human Rights, recorder by the same four speakers we used for recording the 
testing material (each participant would get a random voice out of the four). 

The participant’s task was to rate the beauty of the language they had heard on a 5-point semantic 
differential scale ranging from “very ugly” (1) to “very beautiful” (5).

6.2. Language exposure

Even though the participants may never have learned the test language, they could still have picked 
up a thing or two simply by listening to the language, reading in it, encountering it on a holiday etc. 
The language exposure variable was designed to measure exactly that. We asked the participants to 
say how often they have encountered the test language in the last five years in six different contexts: 

• listening to people speaking in their presence (e.g. on a vacation, at work, doing shop-
ping, etc); 

• watching television, DVDs , movies; 
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• playing computer games; 
• chatting or surfing on the internet; 
• talking to people in person/on the telephone/on Skype 
• reading books, newspapers, magazines, text on a computer screen

The participants answered by filling out 5-point semantic differential scales ranging from “never” 
(1) to “every day” (5). The final results were obtained by using the mean of all six scores.

7. RESULTS

7.1. Tests and predictors

Since we are dealing with two different types of intelligibility tests, one pertaining to the intelli-
gibility of individual words and the other to the intelligibility of sentences and higher discourse, 
we used slightly different predictors. Before we present the results, we shall briefly focus on these 
different sets of predictors.

Word translation tasks deal with individual words, all of them nouns, therefore morphological 
and syntactic distances were not applicable as predictors there. We used lexical and orthograph-
ic distances as predictors of intelligibility measured by both methods, only in the case of word 
translation tasks, these measurements were based on the list data, while for the cloze test, they 
were based on the text data. As previously mentioned, the results of phonological distances were 
based on the list data only and as such, they will be used both in the case of the cloze test and the 
word translation task.

We decided not to distinguish between predictors for the intelligibility of written and spoken 
language, i.e., in both cases we included phonological and orthographic distances. While this may 
seem unorthodox at first, we must take into account that alphabets in Slavic languages, regardless 
of whether they are Cyrillic or Latin, follow the one phoneme-one grapheme rule to a large extent. 
Dual-route hypothesis of written word recognition proposes that phonological processing has a 
role in reading aloud (Coltheart, 2005) and this might be even more pronounced in languages 
where simply following a set of rules often results in a correctly read word. Therefore, we propose 
that phonological distances might be a good predictor of intelligibility even for tests based on 
written language.
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Table 5.2: Linguistic	predictors	used	for	each	of	the	intelligibility	tests

Written	
translation	task

Spoken	
translation	task

Written	
cloze	test

Spoken	
cloze	test

Lexical distances – 
list data X X

Lexical distances – 
text data X X

Orth. distances – 
list data X X

Orth. distances – 
text	data:	stems	only X X

Orth. distances – 
text	data:	affixes	only	(mor-

phological distances)
X X

Phonological distances –list 
data X X X X

Syntactic	distances	 X X

As for the spoken language, both the word translation task and the cloze test in the spoken mode 
actually have a written component: in the case of the word translation task, our participants are 
asked to type out the correct translation of the words they hear, while in the spoken cloze test, the 
target words which should be placed where the beeps are heard are written on the participants’ 
screen. Thus orthographic distances might play a role in the intelligibility of spoken words or 
texts. Another reason for including orthography in the model of spoken intelligibility is that the 
participants might be using their knowledge of orthography in their native languages in order to 
decode a related language, as demonstrated in Kürschner, Gooskens, and van Bezooijen (2008) 
and Schüppert (2011). A complete overview of linguistic predictors used for each of the four texts 
is provided in Table 5.2.

As for extra-linguistic predictors, we used both language attitude and language exposure as pre-
dictors for the results of each of the four tests, but since different participants took part in each 
of the tests, it is important to note that these scores are actually participant-dependent (unlike all 
linguistics scores, which are the same for all the speakers of language A exposed to language B).



122

chApter 5: linguistic And extrA-linguistic predictors of intelligibility Among six slAvic lAnguAges

7.2. Language level vs. participant level

In Chapter 3, we conducted the regression analyses on the level of different languages, i.e. our 
aggregated dataset consisted of 30 cases, which represented 30 language combinations, e.g. native 
speakers of Czech reading a text in Slovak was one data point. The decision was made on the basis 
of our predictors, which vary only on language level (the lexical or syntactic distance from Czech 
to Slovak is the same for all participants) as well as our desire to make the results comparable 
with previous research that also relied on aggregated datasets. In this chapter however, we include 
language attitudes and language exposure as predictors, and they are participant-dependent since 
participants provided their own individual answers. Therefore, there are two different ways to 
conduct the analysis. One is at the level of language combination (group level), so we would 
work with a total of 30 cases and for language attitudes and language exposure we would take the 
mean for each language combination (the linguistic distances are language combination specific 
already). This represents the approach from Chapter 4. When aggregating a dataset by looking 
at the groups rather than individuals and using the mean results, the variation gets flattened, 
which generally leads to better (but inflated) R2, which is why here we opt for doing the analysis 
on the participant level. After all, a speaker’s intelligibility is an individual phenomenon and an 
adequate model of intelligibility should be able to predict scores of individual speakers rather 
than speaker groups.

7.3. Single predictors of intelligibility

In order to see which one of our predictors correlates with intelligibility results best, we computed 
correlation coefficients for the results of the translation tasks and the cloze test. Full correlation 
matrices can be found in Appendix H.

The correlations were calculated separately for each test since we used different predictors de-
pending on the task as well as because different participant groups did all four tests, therefore 
extra-linguistic factors had different values for each. Also, the correlation between e.g. lexical and 
phonological distances will inevitably vary slightly depending on the task, due to a different total 
number of cases. Since the analysis was not done on the aggregated datasets, this also means that 
the correlation coefficients were generally lower here than in Chapter 4.

In all four tests, the highest correlation was found between phonological distances and intelligibility 
scores, despite the fact that we measured them on the basis of the list data only. The correlation 
coefficient was r = .59 in the case of the written cloze test and around .75 for the other three tasks 
(all p < .001). The second best correlation was between lexical distances (measured on the basis 
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of list data for the two translation tasks and on the basis of the four texts for the cloze tests) and 
the intelligibility scores, with only slightly smaller correlation coefficients. Here it is important to 
note that phonological and lexical distances were extremely highly correlated (around .90 in all 
four cases), which means that one of these variables will probably have to be excluded from the 
intelligibility model.

When it comes to other predictors, we found moderately high correlations between orthographic 
distances and intelligibility (r between −.498 and −.625, p < .001) and language exposure and 
intelligibility (r between −.519 and −.690, p < .001), whereas the correlations between language 
attitudes and intelligibility were always rather low (with r < 0.3, p < .001). 

7.4. Multiple regression analyses

In order to create a model of intelligibility, we ran a series of stepwise regression analyses using the 
linguistic and extra-linguistic factors as independent variables and the results on the four tasks as 
dependent variables. Since completely different participants took the four tests, we ran four separate 
regression analyses, one for each test. 

In general, we were able to explain up to 66% of the variance in the intelligibility scores of in-
dividual participants. Here the written cloze test appears to be the odd one out, since there we 
could account for only 44% of the variance. An overview of the four regression analyses with the 
adjusted R² values and the predictors for the best models are provided in Table 5.3, while a more 
detailed overview with B and beta scores for each predictor and AIC values for every model can 
be found in Appendix I.

When it comes to the models for written and spoken word intelligibility, all five variables we 
entered (lexical distances, phonological distances, orthographic distances, amount of exposure 
and language attitudes) ended up in the final model. The order in which they were entered varies 
slightly in the case of amount of exposure, which was the second variable entered in the model 
for the written word translation task and the fourth variable entered in the model for the spoken 
word translation task.

The only variable which was excluded in the both cloze test models was orthographic distance. 
The order in which the variables were entered in the two stepwise regression models was exactly 
the same for the written and the spoken cloze test.



124

chApter 5: linguistic And extrA-linguistic predictors of intelligibility Among six slAvic lAnguAges

Looking at all four regression analyses (see Appendix I), we can observe that phonological distances 
alone can account for the greatest portion of the variance in all four cases, ranging from 35% in 
the case of the written cloze test to 57% in the case of the written word translation task. In three 
out of four cases, language exposure was the next variable to be entered into the model, resulting 
in an additional 3.5 to 6% of additional variance explained. 

Language attitudes were always the last variable entered into all four models, meaning that they can 
explain the least amount of unique variance. The models were compared using the Akaike Infor-
mation Criterion (AIC) with a correction for finite sample sizes (AICc). In general, the lower the 
AICc value, the better the model. In the model related to the results of the spoken word translation 
task, the AICc change is fewer than two points, which indicates that adding this predictor does 
not result in a better enough model to justify the complexity of the added independent variable. 
In the model based on the results of the written cloze test, adding language attitudes as a predictor 
actually results in a slightly higher AICc (976.09 as opposed to 975.93). So in two out of the four 
cases, adding language attitudes as a predictor does not improve the overall model.

Table 5.3: Summary	of	multiple	regression	analyses	with	adjusted	R²,	number	of	cases	and	predictors	for	each	
model.	For	full	specification	of	the	results	see	Appendix	I.

Test Modality individual

Translation

Written
.635 (N = 999)

Phonological distance, language exposure, orthographic distance, 
lexical	distance,	language	attitudes

Spoken
.664 (N = 1074)

Phonological distance, orthographic distance, lexical distance, 
language	exposure,	language	attitudes	

Cloze

Written
.438 (N = 938)

Phonological distance, language exposure, morphological distance, 
syntactic	distance,	lexical	distance,	language	attitudes

Spoken
.659 (N = 823)

Phonological distance, language exposure, morphological distance, 
syntactic	distance,	lexical	distance,	language	attitudes
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Finally, just to check whether our distance measurements were stable and generalizable, we re-ran 
the regression analyses using the same sets of predictors, only this time with lexical and orthographic 
distance results which were not based on the testing material in the tasks. This means that we used 
the list data results to predict the scores of the two cloze tests and text data results to predict the 
translation tasks scores. The R2 values were higher in three out of four cases, but the differences 
in the amount of explained variance were never larger than 1%. This indicates that the results are 
not dependent on the particular sets of the words used in the tasks, which in turn makes them 
more generalizable.

8. DISCUSSION AND CONCLUSIONS

The main purpose of this chapter was to develop a model of intelligibility of isolated words and 
texts using the data from six Slavic languages. This work expands on the regression analyses done in 
Chapter 4 in three important ways. First, we added the results of the written and spoken translation 
task as the dependent variables in an attempt to predict the intelligibility of isolated words as well as 
texts. Second, we included extra-linguistic predictors, i.e. language attitudes and language exposure, 
which were not a part of the analysis in Chapter 4. This proved to be a necessary step since in three 
out of four models, language exposure turned out to be the second-most important predictor of 
intelligibility. Third, we conducted the analysis on the level of the individual participant, rather than 
the level of the language. The change was necessary not only because the extra-linguistic factors 
are participant-dependent, so it does not make much sense to aggregate them, but also because 
that way we avoid a potential ecological fallacy.

Our model of word intelligibility could explain 63% of the intelligibility variance in the written 
mode and 66% of the variance in the spoken model. The model of intelligibility of texts could 
explain 44% of the variance in the written mode and 66% of the variance in the spoken mode. 
The regression model with both linguistic and extra-linguistic factors represents an improvement 
on the model consisting of linguistic factors only from Chapter 4. For the sake of comparison, 
had we aggregated the data the same way as in Chapter 4 the models here could account for 
80% of the variance in the written cloze test (compared to 75% with linguistic factors only) and 
89% of the variance in the spoken cloze test (as opposed to 80% in the model with linguistic 
factors only). Even though using only linguistic factors as predictors of intelligibility does give 
good results, they can certainly be improved further by including extra-linguistic factors, even 
in a language area such as Slavic, where exposure to neighboring or at least related languages 
is somewhat limited.
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Why does the model based on the results of the written cloze test explain so much less variance 
compared to the other three? Looking at the predicted values and the actual intelligibility results 
as measured by the written cloze test, a few patterns emerged. Our model consistently predicted 
lower scores than the actual ones for Slovene participants doing the test in Croatian and Polish 
participants doing the test in Slovak. On the other hand, the scores of Croatian and Slovene par-
ticipants who had Bulgarian as their test language, as well as the scores of Croatian participants 
who did the task in Slovak were better than the ones predicted by the model. 

Upon closer inspection, it was revealed that in the most extreme cases the participants from these 
three groups simply had a comprehension score of 0. Surprisingly enough, about 21% of participants 
who did the written cloze test had a zero score, compared with 16% of participants who did the 
spoken cloze test, which is generally more difficult. In addition, if we compare the results from this 
chapter with the ones from Chapter 3 where the aggregated data was used, the difference between 
the R2 of the two models is much smaller – the model based on the results of the spoken cloze 
test still had a higher R2, but only by .04, compared to .22 difference found here). We can conclude 
that the model of intelligibility where we used the scores on the written cloze test as the criterion 
variable is not as good at predicting individual participant scores as the other three models are, 
even though this difference almost disappears when trying to predict group performance. At this 
point we cannot be certain why this is the case. One option might be that some of our participants 
were able to achieve higher scores than expected due to the fact that the written cloze test provides 
additional context, which the translation tasks do not. The spoken cloze test has the same struc-
ture, but due to the nature of the listening process, sentences are not permanently available and it 
is impossible to go back and re-listen. In the written cloze test it is possible to go back and forth 
through the text, just as in actual reading, which in turn might mean that some participants could 
have been able to maximize their performance by using the overall context well.

As we hypothesized, both lexical distances and phonological distances were highly correlated with 
the intelligibility scores. What we did not predict is that these two measures were so highly inter-
correlated as well. The correlation coefficients were around .9 even in cases where we used the text 
data for measuring lexical distances and the list data for measuring phonological distances, so the 
results were based on completely different datasets. At this point we cannot say if this is a feature 
of Slavic languages in general or not. The consequence of this collinearity is that phonological and 
lexical distance individually are roughly equally good predictors of intelligibility, it just so happens 
that phonological distances can explain more unique variance in intelligibility scores. For instance, 
lexical distance alone could account for 52% of the variance in the results of the spoken cloze test, 
while phonological distance explains 55% of the variance. A significant correlation between lexi-
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cal distance and intelligibility which does not translate into a significant predictor in a regression 
analysis was found in previous research as well (Gooskens, 2007b).

While it does make sense to include lexical and phonological distances as separate predictors 
of intelligibility, we must keep in mind that their influence is in fact intertwined. Phonological 
similarity between language pairs would not have much effect if there were not enough cognates 
to begin with. In the six languages of our study, the two tend to go hand in hand: the lower the 
number of cognates the two languages share, the more phonologicalally different they are likely 
to be. 

Orthographic distance was a significant predictor of intelligibility of words, but not of texts.  Since 
there is no reason to assume that participants use the orthography of their native language more 
when decoding words in a related language than they do when decoding texts, we propose an 
alternative explanation. More linguistic variables were used in the model for text intelligibility 
(five as opposed to three for word intelligibility), therefore it could be the case that orthographic 
distances simply could not account for any additional variance. In addition, phonological distances 
reflect the differences between the six languages better than orthographic distances, which are a 
consequence of different arbitrary decisions on how the sounds of each language should be rep-
resented graphically (for a broader discussion on this matter see Heeringa et al. (2013).

Morphological and syntactic distance were significant predictors of text intelligibility. With Slavic 
languages, the influence of morphology is simply a consequence of the fact that there are so many 
inflexional affixes. As for syntax, it seems logical to assume that the ways in which clauses and sen-
tences are built in a language will play an important role in the intelligibility of texts. Perhaps this is 
why most of our participants struggled with Bulgarian, which is a language characterized by many 
differences in syntax, not found in any other Slavic language from our group (see p. 10 and p. 44).

Since the syntactic measurements did not correlate well either with other linguistic predictors 
or with genealogical distance between the six Slavic languages, we had reason to believe that our 
word-order based measurement of syntactic distances was not suitable for a language family 
such as Slavic, which exhibits relatively free word order of major constituents (see pp. 43-45). 
Nevertheless, syntax proved to be an important predictor of intelligibility on the Slavic language 
area, which leads us to conclude that the method still captures the overall pattern. Since syntac-
tic relationships between the six Slavic languages do not fully correlate with the genealogical 
ones, syntactic distance explains some of the unique variance in our intelligibility model, thus 
making it a good predictor.
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Perhaps future studies will come up with a different way of comparing the syntax of Slavic languages. 
This might involve a detailed annotation of a corpus for word class, gender, number, case, tense, 
aspect, syntactic function, etc. and a subsequent alignment for each language separately, similarly 
to how we measured lexical distances. This way the allowed constructions in each language would 
be captured more effectively. Another approach might be something akin to the indel method 
introduced in Heeringa, Swarte, Schüppert, and Gooskens (accepted) which measures the average 
number of words inserted or deleted in sentences of one language compared to the corresponding 
sentences in another language. 

It should be noted however that the actual model of intelligibility will vary greatly depending on 
the structure of the languages observed. While we demonstrate that intelligibility of closely related 
languages can be predicted to a great degree using a combination of linguistic and extra-linguistic 
factors, the relative contribution of those factors will inevitably vary. So even though the inventory 
of predictors can probably be generalized across language families, the individual models cannot.

When it comes to extra-linguistic predictors, as expected, language attitudes did not contribute 
too much to our models of intelligibility. While a positive attitude to a language one is trying to 
understand could conceivable translate into greater motivation for understanding it, this relation-
ship is generally weak. In all four cases, excluding language attitudes as a predictor would result 
in .02-.06 lower R2 and a negligible difference in AICs. In two cases, the differences in AICc values 
between the models with language attitude as a predictor and those without was less than two 
points, which means that adding language attitude as a predictor in a model of intelligibility does 
not justify the added complexity. Perhaps our measurement of language attitude, expressed as the 
rating of language beauty is inadequate. Participants in a testing situation might report slightly 
different attitudes than the ones they actually hold. Another potential explanation might be that 
language attitude per se does not play an important role in intelligibility. Instead, it might play an 
important role in the amount of motivation to understand a related language, which could be the 
factor we should have been measuring. Positive attitude is one of the components of motivation for 
learning a foreign language in many different frameworks (Tremblay & Gardner, 1995; Williams & 
Burden, 1997; Dörnyei, 1998), but we still do not know if this applies to the process of understand-
ing a related variety without any preceding learning. If it does, the relationship between language 
attitudes and intelligibility might have been too circumstantial, resulting in a small percentage of 
explained variance.  

On the other hand, the other extra-linguistic predictor we used, language exposure, proved to 
be quite important. We assumed that language exposure will not be an important predictor of 
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intelligibility simply because there is not much cross-language exposure between the speakers 
of the six Slavic languages of our study. The only notable exception is Czech and Slovak, but this 
language pair shares so many linguistic similarities that we believed they alone could account for 
the high level of intelligibility. Another possible exception is the Croatian-Slovene language pair, 
where speakers of Slovene are still exposed to (Serbo-)Croatian through tourism and the media. 
Nevertheless, entering language exposure as a predictor into our models resulted in additional 
3-6% of variance explained and a 13-50 point drop in AICc. Therefore, despite the fact that the 
level of language exposure is not too high in the case of the six Slavic languages observed here, it 
is not to be neglected as a predictor of intelligibility.

What do all these results tell us? The most important finding is that it is possible to predict the level 
of intelligibility among closely related languages to a high degree of precision from a combination 
of linguistic and extra-linguistic factors. The constellation of these factors may vary, but in general 
the inventory should include linguistic distance, phonological distance, orthographic distance, mor-
phological distance, syntactic distance, language exposure and possibly language attitudes as well.
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Chapter 6: Mutual intelligibility of Czech 
and Croatian: A didactic approach18

Abstract:	Is	it	possible	to	efficiently	teach	speakers	of	one	language	to	understand	another,	related	
language	better?	We	set	out	to	answer	this	question	using	a	pretest-posttest	design	with	a	teaching	
intervention	in	between.	The	participants	were	university	students	from	Prague	and	Zagreb.	Dyads	
consisting	of	one	native	speaker	of	Czech	and	one	native	speaker	of	Croatian	communicated	through	
instant	messaging.	Each	member	of	a	dyad	received	one	version	of	a	photo	and	they	had	20	minutes	
to	find	as	many	differences	as	possible	between	their	two	photos.	During	the	task,	they	could	only	use	
their	respective	native	languages.	The	Czech	native	speakers	then	received	four	and	a	half	hours	of	
instruction	in	understanding	Croatian:	they	were	instructed	to	recognize	cognates,	use	common	pho-
neme	correspondences	and	syntactic	similarities.	In	addition,	they	practiced	by	translating	short	stories	
from	Croatian	into	Czech.	After	the	instruction,	the	same	spot-the-difference	task	was	performed	with	
a	different	set	of	pictures.	The	control	group	only	did	the	pretest	and	the	posttest,	with	no	instruction.	
The results of the experimental group were then compared to the results of the control group. We 
found	that	the	experimental	group	improved	significantly	more	than	the	control	group.	We	also	found	
that	the	Czech	experimental	group	had	the	highest	scores	in	perceived	intelligibility	i.e.	how	well	they	
think	they	can	understand	Croatian,	although	the	differences	were	not	significant	across	all	groups.

1. INTRODUCTION, AIMS AND RESEARCH QUESTIONS

There are 27 official languages of the European Union, over 60 indigenous regional and minority 
languages and many more languages are spoken by migrant communities.  Nevertheless, only 44% 
of Europeans say that they are able to understand at least one foreign language well enough to be 
able to follow the news on radio or television and just 25% are able to do so in English (Special 
Eurobarometer 386, 2012). What is the best way to reconcile our need to maintain the rich linguistic 
diversity in Europe on one hand and to still understand each other on the other hand? 

One part of the answer might lie in the use of receptive multilingualism, a type of communication 
whereby interlocutors speak their native language and understand the other language. This concept 

18	 		This	chapter	is	to	be	submitted	to	Multilingua	as	Golubović,	J.	Mutual	intelligibility	of	Czech	and	
Croatian:	A	didactic	approach.
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has also been called semicommunication (Haugen, 1966b), Lingua Receptiva (Rehbein, ten Thije, 
& Verschik, 2012) and particularly in the Romance language area, intercomprehension (Santos 
Alves & Mendes, 2006; Capucho, & Oliveira, 2005; Doyé, 2007; Melo, 2004).

Receptive multilingualism, whereby two speakers interact by each speaking their native language as 
a mode of communication offers numerous practical benefits (a good overview is found in Beerkens 
2010). Firstly, interlocutors can express themselves more clearly when using their mother tongues 
(van Bezooijen & Gooskens, 2007). Secondly, with receptive multilingualism it is not necessary 
to reach near-native level in a foreign language, but rather to learn a language receptively, which 
requires much less time and effort (Hufeisen & Marx, 2007). Thirdly, receptive multilingualism offers 
more equal type of communication (Doyé, 2008), since both interactants are in the same position 
of switching from speaking to understanding. Fourthly, there is no lingua franca, which reduces 
the potential danger of linguistic imperialism (Phillipson, 1992). The Council of Europe and the 
European Commission recognize these benefits and promote receptive multilingualism as a vital 
part of European identity (Beacco & Byram, 2003; High Level Group on Multilingualism, 2007). 

Not much is known about the level of mutual intelligibility among different European languages 
and the potential for using receptive multilingualism (RM) as a mode of communication. So far, 
the level of intelligibility has been measured between different Scandinavian languages (Haugen, 
1966b; Maurud, 1976; Delsing & Lundin Åkesson, 2005), Dutch and Afrikaans (Gooskens & van 
Bezooijen, 2006; van Bezooijen & Gooskens, 2005), Czech and Slovak (Berger, 2003), Dutch and 
German (Gooskens, Kürschner, & van Bezooijen, 2011; Gooskens, van Bezooijen, & van Heuven, 
2015; Ház, 2005) and Spanish and Portuguese (Jensen, 1989). For most of these combinations we 
know that RM is possible, because it is used in at least some contexts, but what we do not know 
much about is where and how the communication fails or whether it is possible to use RM with 
pairs of languages which are linguistically more distant than the aforementioned ones. Another 
question regarding this type of communication is related to the didactic perspective: in the case of 
more distant combinations, is it possible to quickly and effectively teach speakers of one language 
to understand another related language better? 

Answering this question is the main aim of the present study. But before we try to teach a related 
language to a group of speakers, it is necessary to establish the baseline – how much can they un-
derstand without any instruction at all? The MICReLa project19 was established in 2011 with the 
basic aim to answer the following questions: how well can speakers of Germanic, Romance and 

19  http://www.let.rug.nl/gooskens/project/
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Slavic language families understand each other and what factors influence the level of intelligibility? 
Hypothesized factors are divided into linguistic (phonological, orthographic, lexical, morpholog-
ical and syntactic distances between the languages of the same family) as well as extra-linguistic 
(attitude to the other languages and the amount of exposure to them). 

In the MICReLa project, intelligibility levels are tested using three different methods, but here we 
shall focus on the results of the written cloze test, the method that pertains to more or less detailed 
understanding of a text. 

Figure 6.1: The	results	of	the	written	cloze	test	ordered	by	native	language-test	language	combination.

In the Slavic language area the results range from well over 90% for the Czech-Slovak language 
combination to below 20% for most combinations involving South Slavic languages (Croatian, 
Slovene, Bulgarian) and Polish (see Figure 6.1). Native speakers of Czech scored about 47% on 
a written cloze test in Croatian, which gives plenty of room for improvement. The main aim of 
the current chapter is to test whether Czech speakers’ understanding of written Croatian can be 
increased with a very short teaching intervention. We are also interested whether the intervention 
would result in a change in Czech participants’ perceived intelligibility of and attitude towards 
Croatian. We use a pretest-posttest design, whereby the experimental group would receive 4.5 hours 
of teaching in between the two tasks, while the control group would have no relevant language 
exposure between the two tests. Our main research questions are:
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1. Does the instruction increase Czech speakers’ functional intelligibility of Croatian? 
2. Does the instruction increase Czech speakers’ perceived intelligibility of Croatian?
3. Does the instruction reduce the Czech speakers’ perceived distance  

between the two languages? 
4. Does the instruction change Czech speakers’ attitudes to Croatian? 

Many projects have dealt with this topic so far, particularly in the Romance language area: Euro-
mania (www.euro-mania.eu), EuroRom5 (www.eurom5.com), Galanet (www.galanet.eu), Romanica 
Intercom (www.romanicaintercom.com), Babelweb (www.babel-web.eu), Union Latine (www.unilat.org). 
Some of them include other language families as well, e.g. EuroCom (www.eurocomprehension.de), 
EU&I (www.eu-intercomprehension.eu), Iglo (www.hum.uit.no/a/svenonius/lingua), InterCom (www.

intercomprehension.eu) or are designed for specific purposes, such as Intermar (www.intermar.ax), 
made to facilitate maritime communication. Most of these projects (EuroRom5, Romanica Intercom, 
Iglo) offer lessons in the form of annotated texts with additional explanations in terms of spelling, 
grammar and vocabulary. A few websites (Union Latine, EU&I) are built around a fully interactive 
experience involving spoken language as well as some information on non-verbal communication.

The project that has gone the furthest when it comes to methodology of teaching related languages 
is probably EuroCom, particularly EuroComRom. Their method consists of seven ‘sieves’ that are 
used by a recipient interlocutor to process the text in a non-native language: (i) extracting the words 
from international vocabulary, (ii) then the words from the language-family-specific vocabulary 
(iii), recognizing sound correspondences, (iv) matching spelling and pronunciation, (v) identifying 
pan-Romance syntactic structures, (vi) looking at morphosyntactic elements and finally (vii) working 
with prefixes and suffixes (Grzega, 2005). Other authors have dealt with the topic on a more theo-
retical level, by trying to find the basic components necessary for understanding another language.

According to Doyé (2005), intercomprehension relies not only on the human basic language faculty, 
but also on the ability to generalize from previously acquired knowledge. Doyé (2004) distinguishes 
among nine types of knowledge which are generally supposed to aid intercomprehension: (i) general 
knowledge (which refers to the knowledge of the world),  (ii) cultural knowledge (which could be 
stereotypical, but it still helps to orient), (iii) situational knowledge (place, person, actual commu-
nicative situation), (iv) behavioural knowledge (gestures, facial expressions, etc.), (v) pragmatic 
knowledge (illocutionary acts and illocutionary force), (vi) graphic knowledge (scripts, universal 
symbols such as symbols and numerals), (vii) phonological knowledge (sound correspondences), 
(viii) grammatical knowledge (the knowledge of grammatical systems based on which inferences 
can be drawn) and (ix) lexical knowledge (both the international vocabulary and the vocabulary 
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common to the language family in question). His methodological framework is based on promot-
ing each of these types of knowledge through teaching. Nevertheless, some of the categories are 
either almost indistinguishable, as is the case with pragmatic and situational knowledge, or very 
closely related, e.g. situational and behavioural or general and cultural knowledge (Barbeiro, 2009). 
Another disadvantage might be that the framework does not seem to distinguish between written 
and spoken modalities. It appears that Doyé’s types of knowledge can be grouped into those per-
taining to the code, i.e. different types of linguistic knowledge (vii, viii and ix with vi added in case 
of written language); those pertaining to the understanding of the communicative situation and 
non-verbal cues (iii, iv and v) and those pertaining to the interlocutors’ knowledge of the world.

Capucho and Oliveira (2005) offer a list of factors which are grouped into three dimensions of 
discursive competence: the linguistic dimension, consisting of phonology, lexis, semantics, mor-
phology and syntax; the textual dimension, which includes text genre, cohesion, coherence, layout, 
format, etc.; and the situational dimension, consisting of sociocultural, interactional and pragmatic 
factors. This view focuses on the written language only, but still there are clear similarities with 
Doyé’s view once different types of knowledge are categorized. Barbeiro (2009) proposes a very 
similar view by grouping knowledge which facilitates intercomprehension into three dimensions: 
content knowledge (close to Capucho and Oliveira’s linguistic dimension), situational knowledge 
and representational knowledge, which refers to any mode in which meaning is represented and 
would  therefore include both the text layout and co-speech gestures.

All three views, although seemingly divergent at first, propose that understanding a language 
stems from 1) understanding the code itself and the way it is represented and 2) understanding the 
communicative situation. A successful communicator is able to understand both to a satisfactory 
level, although, of course, it should be possible to use one type of knowledge to compensate for the 
lack in another. Therefore, it appears that speakers of one language should be taught to understand 
another, related language by teaching them to focus on the words, phrases, grammatical structure 
and differences in spelling/pronunciation, while also paying attention to cultural differences, 
specifics of the communicative situation, co-speech gestures and other non-linguistic factors. In 
order to make the study design simpler, we decided to focus on teaching linguistic aspects only, 
assuming that understanding of the code generally leads to better results than understanding the 
communicative situation only.

Our main hypothesis is that the teaching intervention will lead to the Czech experimental group 
performing better than the Czech control group in the post-test, i.e. their functional understanding 
of Croatian should increase. It might well be the case that the control group also performs better 
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in the post-test than in the pre-test, but we expect that the experimental group shows a greater 
improvement than the control group.

The second hypothesis is that the teaching will also increase the Czech participants’ level of per-
ceived intelligibility of Croatian. This practically means that after the lessons, the Czech native 
speakers will think they can understand Croatian better. In case the functional intelligibility in-
creases, an increase in perceived intelligibility should logically follow, i.e. if you objectively get 
better at an activity, you will probably realize that you have become better at it as well. But even if 
you do not get objectively better, it is still possible to think that you are better than before, which 
is the reason why participants’ perceptions of intelligibility might add invaluable new information. 

The third hypothesis is that after the intervention, the participants will perceive Croatian to be 
linguistically closer to Czech than they did before. Perceived distance was imagined as a counterpart 
to linguistic distance measured computationally, just as perceived intelligibility is a subjective coun-
terpart of functional intelligibility. This type of measurement has been used before, for instance in 
Gooskens and Heeringa (2004) where Norwegian listeners  estimated  linguistic  distances  among  
recordings  of  15  different Norwegian  varieties  and  their  own  language variety on a scale from 
1 (similar to own dialect) to 10 (not similar to own dialect).  They found that subjective distances 
correlated significantly with the phonetic distances among these varieties (r = .67, p < 0.01). Tang 
and van Heuven (2007) performed a similar measurement for 15 different Chinese dialects and 
obtained a very similar result (r = .67, p < 0.01). We introduced the perceived distance measurement 
into our study with the purpose of investigating whether the teaching intervention could have an 
effect on the Czech participants’ subjective opinion of the distance between Czech and Croatian 
(the rationale being that they are likely to perceive Croatian as linguistically rather distant from 
their native language if they have not had too much exposure to it and that after a few classes they 
would be more likely to notice similarities, thus seeing the distance as smaller). 

The fourth hypothesis is that after the intervention the participants will have a more positive attitude 
to Croatian. The relationship between language attitudes and intelligibility has been suggested for 
decades, but the causality of the relationship is still unknown. Wolff (1959) thought that negative 
attitudes (particularly extremely negative ones) might affect intelligibility, and Giles and Niedzielski 
(1998) posited that it might actually be the other way around. Even the correlation itself seem to be 
elusive, as it has been found in some studies, but not in others (see page 94 for a complete overview). 
Our study design is more in line with the account that familiarity with the language is positively 
correlated with attitude scores, but alternative interpretations are also possible (for instance that 
it is the individuals who hold the most positive attitudes to begin with, who will benefit the most 
from the teaching intervention, reaffirming the attitudes they already had).
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2. METHOD

2.1. Experimental design
The study had a pretest-posttest design where the functional intelligibility task was performed in 
dyads. Each dyad consisted of one Czech and one Croatian speaker who would obtain a single 
intelligibility score together. Therefore, for the functional intelligibility task, we distinguish between 
the experimental group, in which the Czech members of each dyad received some instruction 
between the pretest and the posttest, while the Croatian members of the dyad did not, and the 
control group, where neither Czech nor Croatian members of the dyads had any exposure to 
each other’s language. When measuring perceived intelligibility, perceived distance and language 
attitudes, each participant responded individually; therefore for those variables we differentiate 
between a total of four groups: Czech experimental group, Croatian experimental group, Czech 
control group and Croatian control group. Every group started out by completing a background 
questionnaire, the results of which we used to match the participants into dyads on the basis of 
their age and the level of exposure to the other language. All participants also did the pre-test, 
which entailed written communication between dyads of Czech and Croatian native speakers. Next, 
the experimental group of Czech speakers received four and a half hours of instruction between 
the pre-test and the post-test, while the other three groups (Czech control, Croatian experimental 
and Croatian control) were instructed not to have any exposure to the test language between the 
pre-test and the post-test. Five to seven days after the pre-test, all participant groups completed the 
second questionnaire and did the post-test. Figure 6.2 represents the study timeline.

Figure 6.2: Experiment	timeline	for	the	Czech	experimental	group	(top)	and	Czech	control	group,	Croatian	

experimental	group	and	Croatian	control	group	(bottom).

2.2. Background questionnaire

In an online questionnaire, the participants were asked for biographic data (age, sex, field of study) 
and the amount of exposure to Czech/Croatian. This was measured by asking the participants to rate 
how much they encountered Czech/Croatian using a five-point semantic differential scale where 1 
was “never” and 5 was “every day”. There was a total of six questions referring to different domains of 
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language use (reading books, magazines, text on a computer screen, listening to people speak, etc.); 
the mean result from the six scales was used as a base measure of exposure to the other language.

Next, the participants were asked to rate how well they thought they could understand Croatian/
Czech on a scale from 0-100% (perceived intelligibility), separately for written and spoken language. 
Thirdly, they were asked how different they found Croatian and Czech by choosing a percentage 
of 0-100% where 0% is no difference at all and 100% is ‘As different as your native language and 
Mandarin Chinese’, again both for written and spoken language (perceived distance). 

Finally, the participants were asked to rate the beauty of Croatian/Czech (i.e. both of their native 
language and of the other language, their attitude to the speakers of the other language and how 
much they would like to live in Croatia/Czech republic using a 10-point semantic differential scale. 
The lack of a mid-point meant that the participants could not opt for the neutral category. The 
example questions aimed at Czech native speakers can be found in Figure 6.3.

How	beautiful	do	you	find	Croatian?

Very ugly  1 2 3 4 5 6 7 8 9 10 Very	beautiful

What	is	your	opinion	of	the	Croatian	people?

Very	negative 1 2 3 4 5 6 7 8 9 10 Very	positive

Would	you	like	to	live	in	Croatia?

Not at all 1 2 3 4 5 6 7 8 9 10 Very much

Figure 6.3: The	attitudes	scales	used	in	the	questionnaire

2.3. The pre-test and the post-test

Instead of giving the participants a task where they would read or listen to material in the related 
language, we decided to test how successful actual communication between our participants is. The 
advantage of this approach is that it represents a more natural situation, where the participants do 
not only need to decode written of spoken sentences, but also negotiate strategies of solving a com-
mon problem, interact by asking questions and giving answers, in short, performing most activities 
that real-life communication entails. In order to test the success of RM communication before and 
after the instruction, we needed a communicative situation that involves two interactants who have 
to exchange information in order to solve a common problem – within the constraint that each 
interactant is allowed to speak only his/her native language. We used the spot-the-difference task 
adapted from van Mulken and Hendriks (2012). The task involves two pictures with ten differences 
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between them. One participant gets the first picture, the other gets the second one and their task is 
to communicate what is in their pictures, understand what is in their interlocutor’s picture and thus 
find as many differences as they can within 20 minutes. We used two sets of pictures and a crossed 
design; half the participants got set 1 for the pre-test and set 2 for the post-test and for the other 
half it was the other way around. The sets of pictures with the differences are found in Appendix J.

The test was conducted by chatting via Skype, and all communication was written. The partici-
pants first received their pictures and instructions in separate two-party conversations with the 
researcher, and the two separate Skype sessions were merged into a single three-party conversation. 
After confirming that they understood the instructions (or receiving additional explanations), the 
participants would be asked to start. The experimenter attended the whole session, but would never 
interfere. Twenty minutes later, the experimenter would ask the participants to stop and name the 
differences they have found. A difference was counted as “found” only if both participants were 
aware of it (sometimes it would happen that one participant noticed the difference but due to a 
communication failure the other participant would not name it). The post-test functioned in exactly 
the same way, only this time the participants would get a different set of pictures. 

2.4. Participants

The participants were university students from Prague and Zagreb who were native speakers of 
Czech and Croatian, respectively, and who have not had much exposure to the other language. 
A detailed overview of the participant characteristics is found in Table 6.1. A total of 88 participants 
(22 per group) took part in the study. Their mean age was 21 years. The Czech control group had 
a disproportionate number of male participants compared to the other groups, but this was quite 
by chance. Since no research to date has shown any difference in intelligibility across genders, we 
do not expect a confound from the difference in the number of male participants.

In order to make sure the dyad members were as similar to each other as possible, every effort was 
made that they were close to each other in age (no more than three years age difference) and in 
the amount of exposure we measured in the background questionnaire. All the chat dyads were 
the same in the pre-test and in the post-test. 

We would like to remind the reader that we refer to the Croatian participant groups as “Croatian 
experimental” and “Croatian control group” on the basis of which Czech participant group they 
chatted with. In both cases, Croatian participants received no training in Czech, so there is actually 
no difference between them in terms of the experiment design.
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Table 6.1: The	mean	age,	percentage	of	male	participants	and	the	mean	amount	of	exposure	for	the	four	
participant	groups.

 Czech	exp. Croatian	exp. Czech	control Croatian	control

Mean age 21.4 20.5 21.2 20.9

% male 22.7 36.4 63.6 45.5

Mean exposure 
(1-5 scale) 1.2 1.3 1.2 1.2

2.5. Teaching material

We decided to base our teaching intervention on teaching the most frequent letter and suffix 
correspondences as well as a limited number of frequent non-cognates. We extracted the (approx-
imately) 6,000 most frequent lemmas from the Croatian national corpus. After omitting all the 
numerals, abbreviations, single letters and proper nouns, we translated the 2,000 most frequent 
lemmas into Czech. 

On the basis of this small corpus, we also calculated the most frequent orthographic correspond-
ences. First, each Croatian word in the list of 2000 was aligned with its counterpart in Czech 
using the Levenshtein algorithm. A vowel was always aligned with a vowel and a consonant with 
a consonant as in the example below:

Czech p ř í t e l

Croatian p r i j a t e lj

Next, we looked at orthographic correspondences using Czech as the starting point. We compared 
the strings of three letters (trigrams) in Czech against what we find for the same words in Croatian. 
If the permillage in the corpus (the number of times it appears per 1000 cases) of a grapheme 
correspondence was over 100, that correspondence was selected to be used in the teaching material. 

Sometimes looking into grapheme correspondences revealed affix counterparts: Czech e00 (an e 
with two empty slots, i.e. at the end of the word) corresponded to Croatian ija 349 times out of a 
1000. The e00-ija correspondence is in fact a suffix difference in words of Latin, French or English 
origin (e.g. ‘information’ is informace in Czech and informacija in Croatian). This same difference 
occurs in numerous loanwords – communication, organization, verification, etc. 
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It could happen that several different grapheme correspondences refer to what is essentially one 
difference between the two languages. For instance, most Czech verbs in their dictionary infinitive 
form end in –t, whereas most Croatian verb infinitives end in –ti (even though –t is also quite 
common both in writing and in speech). This difference was captured in our measurements as nine 
different grapheme correspondences: 000-i00, t00-ti00, it0-iti, 0t0-ati, 0t0-iti, 0t0-eti, ít0-eti, ít0-ati, 
ít0-iti. In order to systematize the findings from the corpus, we turned to the literature (Townsend & 
Janda, 1996; Sussex & Cubberley, 2006) that revealed the most frequent phoneme and affix changes. 

We ended up with a total of 12 correspondences. Three of them represented differences in graph-
emes (y-i, ř-r, h-g) and the rest were mostly differences in suffixes in nouns (e-ija), verbs (t-ti) and 
adjectives (ní-an). We also used the e/ě-ije correspondence which involves several graphemes and 
represents different reflexes of the Common Slavic phoneme yat (Ѣ). The Yat sound often turned 
into an e in Czech and ije in Croatian and since the orthographies of both languages generally 
follow the one phoneme - one grapheme pattern, this distinction is neatly reflected in writing as 
well. A full list of the correspondences taught, together with some examples is provided in Table 6.2., 
while all the lesson plans are in Appendix K. 

6.3 Table: The grapheme correspondences used in the teaching material.

Correspondence Where it is found Example

y-i a	large	number	of	words	across	all	classes vysoko-visoko	(high);	ty-ti	(you)

ř-r	correspondence a	large	number	of	words	across	all	classes potřebný-potreban	(necessary)

h-g mostly	found	in	the	beginning	of	a	word hlava-glava (head)

e-(i)je all the words that contained the Common 
Slavic	phoneme	yat	(Ѣ) svět-	svijet	(world),	věřit-vjerovati	(to	believe)

t-ti verb	infinitives očekávat-očekivati	(to	expect)

ova-ira this	is	a	derivative	suffix	used	for	deriving	
verbs,	often	from	loanwords organizovat-organizirati	(to	organize)

ní-an adjectives	in	their	undetermined	form	in	
Croatian	 sociální-socijalan	(social)

ní-nji adjectives vnitřní-unutarnji	(internal)	

ick-ičk	 this	is	a	derivative	suffix	used	for	deriving	
adjectives	from	nouns

politický-politički	(political)

e-ija noun	suffix,	often	found	in	loanwords informace-informacija	(information)
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2.6. Teaching intervention

As previously mentioned, the experimental group of Czech speakers received a total of 4.5 hours 
of instruction on how to understand Croatian better. The teaching was conducted in 2014, at the 
Philosophical faculty of the Charles University in Prague. It consisted of three 1.5 hour lessons, 
taught three days in a row. Each lesson consisted of four parts: 

1. Explaining grapheme correspondences: here we focused on the four most frequent single 
grapheme correspondences, all of which are presented in Table 6.2.

2. Introducing new lexicon: the lexical part of the teaching intervention consisted of teaching 
60 most frequent non-cognates (words that mean the same in Czech and Croatian, but do 
not share the same root) and false friends (words in Czech and Croatian that look or sound 
similar, but differ significantly in meaning). The full list can be found in Appendix L. The 
list included both content and function words and some of the words are derived from one 
another and were taught together (e.g. Cr: rad ‘work, job’ and raditi ‘to work’).

3. Introducing rule(s) concerning affixes: here the students encountered morpheme differences 
which affect adjectives, nouns and verbs.

4. Practice translating Croatian texts into Czech: the final section of each lesson involved trans-
lating excerpts from one of the Harry Potter novels in Croatian and inferring the meaning 
on the basis of the new information received about Croatian.

Each of the three sections was always followed by a few short exercises, where the students were 
asked to put the rules into practice. The lessons were taught in English, since the instructor did 
not speak Czech and we did not want to introduce a confounding variable of additional exposure 
to Croatian through instruction.

3. RESULTS

3.1. Functional intelligibility

Functional intelligibility was expressed as the number of differences found between the two pictures 
(the maximum number being 10). The difference was counted as “found” if both interlocutors ac-
knowledged it in the course of the conversation as opposed to one of the interlocutors describing 
the relevant property and the other not understanding or misinterpreting the meaning or simply 
moving on to describe a property from his/her picture. This was checked by asking both participants 
to state how many differences they found at the end of the task and to number them. In the ideal 
situation, their accounts should match completely. In case of any misunderstandings, the number 
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of differences would be established by the experimenter referring back to the chat transcript and 
asking the participants for any clarification. 

Since our chat task involved dyads, in the task results we are looking at pairs of participants and 
comparing the performance of the 22 dyads in the experimental group with the performance of 22 
dyads from the control group. A repeated measures ANOVA revealed a statistically significant dif-
ference between the performance of the experimental and the control group, F(1, 42) = 39.460, p = 0.001.

Figure 6.4: The scores of the experimental and the control group on the pre-test and the post-test

The experimental group had a slightly lower score than the control group on the pre-test, but 
this difference was not significant. It is important to note that both groups showed some degree 
of improvement in the post-test. For the control group the difference (t(21) = −2.471, p = 0.02) 
probably represented the learning effect, i.e. better familiarity with the task, the choice of a better 
problem-solving strategy the second time, maybe even learning the language itself just a bit. The 
experimental group improved their score from 2.8 differences found in the pre-test to 5.7 in the 
post-test. This difference is statistically significant (t(21)  = −6.079, p < .001). 

Figure 6.4 shows the results of both groups on the pre-test and the post-test. We performed a t-test 
on the improvement scores (the post-test result minus the pre-test result) and the experimental 
group did indeed improve more than the control group (t(42)  = 3.18, p = 0.003).  This means that the 
experimental group, who received 4.5 hours of instruction, had an improvement of about 105%, while 
the control group, who had no exposure to Croatian between the two tasks improved around 27%.
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3.2. Perceived intelligibility

3.2.1. Written language

Perceived intelligibility was measured through the questionnaire administered before the pre-test 
and before the post-test. In the context of the variables measured using the questionnaire, we shall 
refer to the first questionnaire as the pre-test and the second as the post-test. We calculated the 
improvement score for each of the four groups by subtracting the pre-test score from the post-test 
score. There was a statistically significant difference between groups as determined by one-way 
ANOVA (F(3,84) = 6.600, p = .0001). A post-hoc test with the Bonferroni correction revealed 
that the Czech experimental group, the only one that received the teaching instruction improved 
significantly more compared to the Croatian experimental group (p = 0.047), Czech control group 
(p = 0.003) and Croatian control group (p = 0.001).

As can be seen from Figure 6.5, after the first task, all the participant groups had the impression 
that they could understand the other language better. In the case of the Czech experimental group, 
which is the only group that has received instruction between the two tests, the difference is most 
prominent. Their perceived intelligibility of Croatian increased from 16.14% before the pre-test 
to 57.73% before the post-test. 

Figure 6.5: Perceived	intelligibility	scores	for	the	written	language	measured	before	the	pre-test	and	before	the	

post-test
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3.2.2. Spoken language

The primary motivation behind separating the questions related to the written and the spoken 
language was the fact that the estimates might be different, so we wanted to make sure that our 
participants could make the distinction should they need to. A one-way ANOVA determined that 
the perceived intelligibility improvement scores differed significantly across the four groups (F(3, 
84) = 10.689, p < .001). Through post-hoc tests, we found significant differences between the Czech 
experimental group and all three other groups. Czech participants from the experimental group 
improved their perceived intelligibility more than the Croatian experimental group (p = 0.001), 
Czech control group (p = 0.01) and Croatian control group (p = 0.001).

Figure 6.6: Perceived	intelligibility	scores	for	the	spoken	language	measured	before	the	pre-test	and	before	the	

post-test

The Czech experimental group went from thinking that they can understand 17% of spoken Cro-
atian (this is fairly close to the performance of other Czech speakers on the spoken cloze test in 
Croatian, which is around 18%), to estimating that they can understand 50% of spoken Croatian. 
An overview of the results is in the Figure 6.6.
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3.3. Perceived distance and language attitudes

No significant effect was found in the case of perceived distance (both written and spoken). An 
overview of the results is in Table 6.3. The Czech experimental group had a similar score for per-
ceived distance of the written language in both the pretest and the posttest, while they had a slightly 
higher perceived distance score in the posttest (meaning that on average, they thought spoken 
Croatian was more distant to Czech after the teaching intervention). The Croatian experimental 
group had a 5% higher perceived distance score for the written language in the posttest and 11% 
higher score for the spoken language. In the Czech control group the perceived distance scores 
are slightly lower in the posttest than in the pretest and the Croatian control group had a slightly 
higher posttest score for the written language, but a lower distance score for the spoken language. 

Table 6.3: Mean	perceived	distance	scores	per	participant	group.

Perceived distance for 
the	written	language:	

pre-test

Perceived distance for 
the	written	language:	

post-test

Perceived distance for 
the	spoken	language:	

post-test

Perceived distance for 
the	spoken	language:	

post-test

Czech	
experimental 
group

38.05 39.36 37.68 42.23

Croatian	
experimental 
group

37.18 41.86 37.91 50.32

Czech	
control group 47.82 45.45 46.27 43.14

Croatian	
control group 43.27 47.95 45.18 44.09

At this point we would like to remind the reader that none of these differences were found to be 
statistically significant. Since many groups judged Czech/Croatian to be more distant the second 
time they responded (in what we call the post-test for this measurement), we have reason to believe 
that they misunderstood the question and were in fact answering how similar, rather than how 
different they thought the two languages were. 

Also, we have not found any effect of instruction on attitudes in any of the three variables we used. 
A complete overview of the attitude results can be found in Table 6.4.
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Table 6.4: Mean	scores	for	the	three	attitude	questions.

Attitude	to	lan-
guage:	pre-test

Attitude	to	
language:	
post-test

Attitude	to	spe-
akers:	pre-test

Attitude	to	spe-
akers:	post-test

Desire 
to	move:	
pre-test

Desire	to	move:	
post-test

Czech	experimental	
group 6.64 7.18 8.50 8.27 5.59 5.32

Croatian	
experimental group 5.82 6.32 8.32 8.36 5.23 5.55

Czech	control	group 6.41 6.45 6.91 7.41 4.55 5.41

Croatian	control	
group 5.27 5.45 7.45 7.55 5.55 6.18

4. DISCUSSION AND CONCLUSIONS

In this study, we measured functional intelligibility, perceived intelligibility, perceived distance and 
attitudes in a pretest-posttest design. The main focus was the Czech experimental group which 
received 4.5 hours of instruction between the two tasks. We showed that even such a modest amount 
of instruction can result in a significant increase in functional understanding.

Our second finding is that the instruction increased not only functional intelligibility, but perceived 
intelligibility as well, i.e. our participants now also realize that they can understand Croatian better. 
Interestingly enough, even though the instruction focused on written language only and the task 
involved typing, after the instruction our participants from the Czech experimental group thought 
they could understand spoken Croatian better as well. Some of the newly acquired knowledge could 
be readily transferred to the spoken domain, but at the point of testing our participants never tried 
to understand spoken Croatian. It appears that most of our participants felt that any improvement 
in the written mode must be there for the spoken mode as well. Still, they are probably wrong in 
equating their performance in the two modes completely, since functional tests show that Czech 
speakers did not perform nearly as well on the spoken cloze test in Croatian as they did on the 
written cloze test from the MICReLa project (see Chapter 3, §5.1.2). 

Perceived distance, which was supposed to be a promising addition to the study, was probably not 
measured well. Keeping in line with the notion of distance, we asked the question in the format 
“How different to you think Czech and Croatian are?” disregarding the fact that it is much more 
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natural in both languages to ask the question “How similar are they?” This led to many participants 
seemingly misinterpreting the question, which in turn produced unreliable results. It might still 
be possible to look at perceived distance in subsequent studies, with special attention paid to the 
wording of the questions.

Our hypothesis about language attitudes was also not confirmed, albeit for slightly different 
reasons. The teaching intervention did not result in a positive change in attitudes; in fact, there 
was hardly any change at all. The attitudes to the other language were generally positive, with 
the mean score for all four groups of around 6 out of 10. Attitudes to the speakers of the other 
language were even more positive, around 8, so there was not too much room for improvement 
to begin with. The participants were mostly neutral when rating how much they would like 
to live in Czech republic/Croatia, with a mean score around 5, but those ratings reflect deeply 
personal motivations, which are not easily changeable either. Short teaching interventions such 
as this one are not very likely to result in a positive change. With more elaborate teaching, this 
result might well be different. 

Now that we know that it is possible to create a significant increase in functional intelligibility 
with only 4.5 hours of instruction, one of the future directions should be expanding and refining 
the teaching material. The aim of the present study was to show whether such a short teaching 
intervention can work at all, without focusing on the specific linguistic competencies. Studies with 
more lessons and different experimental groups which would be given different types of instruction 
would be one of the possible next steps. Another direction might be comparing whether focused 
teaching is more effective than for instance, reading texts or watching videos in the target language 
for the same amount of time. 

Studies of this type can always be expanded by adding more language combinations, preferably those 
where the base level of intelligibility is high enough to enable the most basic understanding, but 
low enough to leave some room for improvement. In the case of the Slavic language area, judging 
by the results of the MICReLa project, those language combinations might be Croatian-Slovak, 
Czech-Polish or Slovak-Polish. In addition, many intercomprehension programs focus on teaching 
speakers of one language to read texts in a related language. Spoken language inevitably results 
in a more complex study design, but the results of studies focusing on spoken language will pro-
vide new and invaluable information in the field of teaching receptive multilingualism. Language 
combinations in which the level of intelligibility is much higher for the written language than for 
the spoken would be particularly interesting.
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Another interesting direction for future research involves studying the communication strategies 
speakers use to make themselves understood. Van Mulken and Hendriks (2012) identified a number 
of communication strategies their participants used to solve the spot-the-difference task. In our 
study, there were interesting examples of participants offering help, for instance, by using a word 
in the language of the interlocutor (marked in bold):

Czech participant: červena fixa? [red marker?]

Croatian participant: Hmmm.fixa? Neznam [hm, fixa? I don’t know]

Czech participant: vlievo od penkale. červena fixa. [To the left of the fountain pen. Red marker]

Croatian participant: 2 fixe [2 markers]

Czech participant: ja mam 1 [I have one]

Croatian participant: Fixa  - bijelo s crvenim čepom? [fixa – white thing with the red cap]

Czech participant: Da [yes]

Here we can see that the Croatian participant uses the Czech word for marker, as soon as she 
correctly identifies it. Still, after finding the difference in the next exchange, the interlocutors 
double-check by describing the object. The Czech participant then answers using the Croatian 
word for ‘yes’, rather than the Czech one. A more detailed analysis of such exchanges might lead 
us to identify and ultimately teach the most effective strategies for communicating using receptive 
multilingualism.

We should not forget the importance of understanding non-linguistic information (co-speech 
gestures, pragmatic aspects of communication, the situation itself etc.). This has already been 
widely discussed in the literature (Doyé, 2005; Barbeiro, 2009; Capucho & Oliveira, 2005), but we 
have yet to see how much teaching such competencies increases overall understanding of a closely 
related language.

With well-designed teaching materials, which have a sound basis in the relevant fields and whose 
effectiveness has been empirically tested, it is not difficult to imagine a future in which learning new 
languages belonging to the same family as one’s native language can be completely revolutionized. 
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Rather than approaching the matter as a completely new language, the focus should be on what is 
already known, what can be inferred and most importantly, what can be understood. Speakers of 
most Slavic languages are generally unaware of the fact that receptive multilingualism can work in 
less obvious constellations than Czech-Slovak or Russian-Ukrainian (after all, our own participants 
underestimated their ability to understand written Croatian prior to any instruction). They also do 
not normally approach learning a new Slavic language from an RM perspective. With the develop-
ment of new teaching methodologies and an increase in awareness of receptive multilingualism as 
a viable option, we might see much more vibrant communication within the Slavic language area.
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Chapter 7: “Their language sounds 
aggressive”: a matched guise study 
with Serbian and Croatian20

Abstract:	The	disintegration	of	Yugoslavia	also	brought	about	the	disintegration	of	what	used	to	
be	its	principal	standard	language,	Serbo-Croatian.	The	present	study	looks	at	the	attitudes	of	the	
speakers	of	Croatian	to	Serbian	and	vice	versa,	using	the	matched	guise	technique.	The	participants	
listened	to	the	Serbian	and	Croatian	recordings	of	the	fable	The	North	Wind	and	the	Sun	spoken	by	
a	Serbian-Croatian	bilingual,	as	well	as	the	recordings	of	the	same	text	in	seven	other	languages	used	
as	fillers.	The	participants	were	divided	into	several	age	groups:	some	of	them	remember	the	war	
years	quite	vividly,	others	only	have	vague	recollections,	while	the	youngest	groups	were	born	after	it	
ended.	The	results	show	that	the	speakers	of	Serbian	have	slightly	more	negative	attitudes	to	Croatian	
than	vice	versa.	Surprisingly,	adult	groups	on	both	sides	exhibited	neutral	attitudes	to	the	neighboring	
language	while	the	most	negative	attitudes	were	found	in	the	group	of	13-year-old	native	speakers	
of	Serbian.	The	amount	of	exposure	to	the	neighboring	language	was	shown	to	correlate	positively	
with	the	attitudes	to	it.	In	addition,	some	speakers	of	Serbian	perceive	Croatian	as	the	same	variety	
as	Serbian,	but	one	that	was	deliberately	changed	and	raised	to	the	status	of	a	separate	language.

1. HISTORICAL BACKGROUND

The story of Croatian and Serbian is a truly complex one: it begins with two different literary 
traditions, which later merged into a common language and continues in bloodshed and largely 
mutually intelligible, but separate languages.21 Croatian and Serbian belong to the same language 
family (Slavic) and the same sub-branch (south Slavic). They had been developing more or less 
independently for centuries, with western influences from Austro-Hungary and Italy on the varieties 
spoken in today’s Croatia and eastern, predominantly Turkish influence on the varieties spoken 
in today’s Serbia. This also resulted in two different scripts: Latin for Croatian and both Cyrillic 

20	 		This	chapter	was	published	as:	Golubović,	J.,	&	Sokolić,	N.	(2013).	Their	language	sounds	aggressi-
ve”:	a	matched	guise	study	with	Serbian	and	Croatian.	Phonetics	in	Europe:	Perception and Produc-
tion, Frankfurt	a.M.:	Peter	Lang,	35-57.

21	 		Even	though	structurally	Croatian	and	Serbian	may	well	be	considered	to	be	the	national	variants	of	
the	same	polycentric	standard	language	(Gröschel,	2003;	Kordić,	2009),	they	are	now	fully	standard-
ized	and	internationally	recognized	as	separate	languages.	Therefore,	in	this	text,	we	shall	refer	to	Cro-
atian	and	Serbian	as	languages,	keeping	in	mind	that	the	situation	with	these	two	standard	varieties	is	
much	more	comparable	to	standard	Dutch	and	Flemish,	than	to,	for	instance,	French	and	Spanish.	
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and Latin for Serbian. However, the standard varieties spoken in today’s Croatia and Serbia have 
always been mutually intelligible. 

With the rise of romantic nationalism in the 19th century, a Pan-Slavic movement emerged in the 
Balkans with the purpose of uniting all Southern Slavs except the Bulgarians in one country with 
a common language. With the joint effort of intellectuals on both sides: Ljudevit Gaj from Croatia 
and Vuk Karadžić from Serbia, Serbo-Croatian or Croato-Serbian was born in 1850, when the Vi-
enna Literary agreement took place. This unofficial meeting of Croatian and Serbian intellectuals 
helped set the basic guidelines for the development of the common standard, which later became 
the official language of Yugoslavia. The Eastern Herzegovina-type dialect was taken as the basis of 
the standard (Greenberg, 2008) and both Cyrillic and Latin alphabets were in official use. 

However, all this changed in the late 20th century with the horrors of the Yugoslav wars (1991-1995). 
Croatia emerged as an independent country and Serbia stayed in a loose union with Montenegro, 
which ended in 2006. Consequently, the linguistic landscape of the region, at least officially, un-
derwent a dramatic change. The language that used to be called Serbo-Croatian or Croato-Serbian 
turned into four separate, but almost completely mutually intelligible languages: Bosnian, Croatian, 
Serbian and Montenegrin. The main reason for this is political, since a separate language in the 
Balkans appears to confirm the existence of a nation. Thus each nation that was in the process of 
re-creating its separate identity after the war felt the need to make its own language official. There-
fore, Serbian and Croatian started developing independently and the initial differences between 
them became more prominent. Linguistic nationalism caused both sides to make emotional deci-
sions, which led to Croatian language planners creating a separate Croatian standard by insisting 
on prescriptivism and the purification from foreign as well as Serbian-sounding words (Greenberg, 
2008). On the other hand, these actions created a backlash in Serbia, culminating in 1998, when 
about a dozen members of Serbian extreme-nationalist intellectual group led by Radmilo Maro-
jević signed a “Declaration on the Serbian language”, insisting that there was only one language, 
namely Serbian (Greenberg, 2008). Granted, their views were heavily criticized in the media by 
many prominent Serbian linguists as well as the Board for Standardisation of the Serbian language.

In some linguistic circles, a heated debate on whether Croatian and Serbian are one language or 
two is still on (Kordić, 1997; Grubišić, 2000; Škiljan, 2000; Bugarski, 2004; Kovačić, 2005; Kordić, 
2009; Kapović, 2011), whereby generally linguists from Serbia are more in favour of the idea that 
Croatian and Serbian are one language and linguists from Croatia tend to argue the opposite. 
According to Haugen (1966a), the language vs. dialect discussion goes far beyond linguistics, into 
the realm of politics, nation, personal and group identity. That is probably why sometimes the 
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question of whether Croatian and Serbian are the same language is (intentionally or not) even 
equated to the question of whether both are in fact Serbian, which is not only the wrong question 
to ask, but also extremely offensive to the native speakers of Croatian. These two languages used 
to form a common standard together, so one cannot simply be reduced to a dialect of the other. 
However, in the Balkans, the question of language still cannot be separated from the question of 
ethnicity and identity and with the recent turbulent past of the region, strong attitudes between 
the speakers of Serbian and Croatian towards each other are to be expected.

2. THE BIGGER PICTURE: LANGUAGE ATTITUDES AND 
CONFLICT

Negative language attitudes can stem from a variety of causes, the most salient one being an armed 
conflict between the speakers of different languages. This problem was well studied in the context 
of Hebrew and Arabic in Israel, where the history of hostility combined with negative stereotyping 
aggravated language attitudes of both sides. Israeli Arab students, dismayed at the cultural disempow-
erment, turned to their native language and culture thus demonstrating an utter lack of motivation 
to learn Hebrew (Abu-Rabia, 1996, 1998). On the other hand, speakers of Hebrew stereotypically 
viewed Arabic language and culture as valueless and the speakers of Arabic as aggressive and violent 
(Bar-Tal, 1996; Shohamy & Donitsa-Schmidt, 1998). These stereotypes appear to have been acquired 
from the early childhood and further enforced by the mass-media (Bar-Tal & Teichman, 2005) re-
sulting in negative language attitudes and a lack of interest in learning Arabic by Hebrew speakers. 

However, even without an armed conflict, political issues still play a vital role in forming language 
attitudes. The USSR enforced a strong nativization and russification policy in the 1930s and on-
wards, imposing Russian as a lingua franca and the Cyrillic alphabet on all its constituent states. 
After the disintegration of the Soviet Union, many newly formed states felt the need to resist and to 
re-establish the position of their national languages. This national revival combined with negative 
attitudes to Russian as the symbol of the former totalitarian regime was by far the strongest in 
the three Baltic countries, Estonia, Latvia and Lithuania, where Russian was completely replaced 
with the titular language and numerous members of the Russian diaspora were either left without 
their citizenship or forced to pass a language exam (Pavlenko, 2006). On the opposite side of this 
language attitude spectrum lies Belarus, which is still under a heavy Russian influence and where 
the attitudes to Russian are extremely positive. Therefore, even though both Belarusian and Russian 
are the official languages in Belarus, Russian is the preferred and the more prestigious language 
(Pavlenko, 2006). By contrast, in Ukraine, there are still distinct Russian and Ukrainian language 
identities, which has led to a polarization of language attitudes (Ciscel, Hallett, & Green, 2000). 
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From the aforementioned examples it can be concluded that the conflicts between nations often 
create a tension in terms of language attitudes and the insistence on “the national language”. The 
national language is an imaginary construct, in much the same way as different nations are in 
fact imagined communities (Anderson, 1991) despite being a clear geographical reality. National 
languages are thus created to bind together the members of the same nation state and help them 
to create a common cultural and social identity on one hand, but also to differentiate them from 
the members of other communities on the other. This is exceptionally clear in the case of Croatian 
and Serbian, whose mutual intelligibility and similarity in structure can easily be compared with 
different standards of some languages (German or English for instance) that do share a common 
identity. Tang and van Heuven (2009) demonstrated that many varieties considered to be dialects 
of Chinese are not or only marginally mutually intelligible, therefore the feeling of a common 
identity can persist even despite the mutual (un)intelligibility. Therefore do the speakers of varieties 
as similar as Serbian and Croatian hold negative attitudes to each other? This chapter will attempt 
to provide an answer to that question. 

3. ZOOMING IN: SERBIAN-CROATIAN ATTITUDES 
AND STEREOTYPES

When it comes to Serbian and Croatian, language attitudes were at least partly formed both by 
the disintegration of a common country resulting in divergent language policies and an actual 
armed conflict (1991-1995). Several studies demonstrated that Croatian-Serbian stereotypes 
are still quite strong even two decades after the war. Šimičić and Sujoldžić (2004) looked into 
the attitudes of Zagreb high school students towards different dialects of Croatian (Štokavian 
standard, Zagreb Štokavian, Zagreb Kajkavian, rural Kajkavian, urban Čakavian and rural Čaka-
vian) and three non-Croatian varieties (Serbian, Bosnian and Janjevo dialect spoken in Kosovo). 
They employed verbal guise technique, where one female and two male speakers read out a 
text in all the varieties and used a questionnaire consisting of 13 qualities which were grouped 
into three dimensions (social attractiveness, competence and status) by means of a subsequent 
factor analysis. When it comes to social attractiveness, Zagreb-born students gave the lowest 
ratings to the three non-Croatian varieties, whereas first generation immigrant students, mostly 
from Bosnia, demonstrated exactly the opposite trend. For them, the variety with the highest 
degree of social attractiveness was Bosnian, closely followed by Serbian. However, both groups 
of students rated the speakers of the standard as the most competent ones. With the status di-
mension, the speaker of Serbian was once again rated below average by Zagreb-born students 
and above average by non-Zagreb students. In short, the most striking differences in attitudes 
have been found in the evaluation of Bosnian and to a somewhat lesser extent Serbian, whose 
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speakers seem to be regarded as much more pleasant and likeable by the immigrants than by 
the host adolescent population.

Šakaja (2001) studied the stereotypes about the Balkans among Zagreb high school students and 
found that the stereotypes about Serbs and the Serbian language were strong. The students were 
asked to rate all the European countries with regard to how much they would like to live in each 
of them and indicate why. Out of the 10 least attractive countries, 7 were in the Balkans and when 
asked about the reason why they would not like to live in Yugoslavia, some respondents simply 
responded: “Serbs”.22 In this study, young Croatians viewed Serbs as “aggressors and destructors, 
delusional megalomaniacs, a nation that is poor, uncivilized and oriented towards oriental instead 
of the Western, European values.” Some of the adjectives and phrases the participants used when 
talking about Serbs were: “rude, arrogant, stupid, they demonstrate a constant desire for enlarging 
their territory, they are always at war and they always lose, their politics and life are based on illu-
sions”, etc. Not surprisingly, Serbian is viewed as an ugly language, since out of all the languages by 
far the greatest degree of animosity was expressed towards Serbian. 

Petrović (2003) gave 80 adjectives to university students from various cities in Croatia, Serbia and 
Bosnia and instructed them to choose five that best describe average Serbs, Croats and Bosniaks. 
Both Serbian and Croatian participants shared generally negative stereotypes. However, it appears 
that Serbian participants displayed a somewhat greater degree of animosity. Serbs perceived Croats 
as nationalistic (28.74% chose this adjective out of the 80 offered options), sly (20.87% of partic-
ipants chose it), arrogant (19.69%), two-faced (16.93%), but also well-mannered (15.75%). It is 
interesting to note that virtually none of the Serbian participants chose peaceful or tolerant as one 
of the five adjectives when describing Croats. Some of the other frequently chosen adjectives were 
cold (12.20% participants marked it as their description of Croats), cruel (7.48%), boastful (6.69%), 
but also patriotic (6.30%). On the other hand, Croatian participants most often described Serbs 
as: warmongers (29.14% of participants chose this word among 79 others), nationalistic (21.14%), 
aggressive (20.00%) and patriotic (16.00%). Some of the adjectives that they never chose were: 
respectful, mild, peace-loving, neat, hard-working, modest, emotional but also dirty. 

22	 	After	the	breakup	of	the	so-called	“Second	Yugoslavia”	in	1992	Serbia	and	Montenegro	remained	in	
the	union	and	kept	the	old	country	name.	In	2003,	it	was	changed	into	Serbia	and	Montenegro,	until	
2006,	when	Montenegro	seceded.	Therefore,	at	the	time	of	this	study,	the	name	Yugoslavia	referred	
to	the	union	of	Serbia	and	Montenegro	only.		



158

Chapter 7: “their language sounds aggressive”: a matChed guise study with serbian and Croatian

4. AIMS AND HYPOTHESES
The purpose of this study is to explore the attitudes of speakers of Serbian towards Croatian and 
vice versa with a particular regard to the age factor and the amount of exposure to the neighboring 
language. To elicit language attitudes, we use the matched-guise technique (Lambert, Hodgson, 
Gardner, & Fillenbaum, 1960) where the participants rate speech recordings unaware that the 
same bilingual speaker produced two or more speech samples. To our knowledge, this is the 
first matched-guise study with Serbian and Croatian and it will attempt to answer the following 
research questions:

1. What are the attitudes of the speakers of Serbian and Croatian to the “other” language 
compared to their attitudes to their native language?

2. Are the attitudes towards the neighboring language symmetrical or asymmetrical? 
3. How do the attitudes to the native and the neighboring language vary across different 

age groups and is there any difference in attitudes between those who experienced the 
war and those who did not?

4. What is the relationship between the amount of exposure and attitudes to the neighboring 
language?

Based on the literature cited above, what is expected is a degree of linguistic nationalism, i.e., a 
consistently lower rating when the bilingual speaker is speaking the “other” language. Also, due 
to the fact that it was Croatia that decided to leave both the common country and the common 
language standard, many speakers of Serbian perceive Croatian as a “made up” language which 
leads to a hypothesis that their attitudes towards Croatian will be more negative than vice versa. 

As for the age factor, it seems reasonable to suggest that older participants, who actually have quite 
vivid memories of war, might have more negative attitudes towards the other language, whereas the 
younger participants will probably not share that animosity. However, some anecdotal evidence and 
public opinion polls suggest that nationalism is on the rise in teenagers and young adults. Therefore 
it is likely that their attitudes will be just as negative as or more negative than the attitudes of the 
participants who actually remember the war years. Since we have not measured war experience 
explicitly, it is important to note the confound of war experience and age in our data.

The amount of exposure to the other variety is not as large as it was while Croatia and Serbia were 
a part of the same country and Croatian and Serbian constituted the same standard language. In 
Yugoslavia, travelling from one republic to the other was quite common, books and magazines 
were published in the one of the two standard varieties and both varieties could be heard in the 
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media as well as in the street. Nowadays it is fairly uncommon e.g. for a speaker of Croatian to read 
a book in Serbian if the Croatian edition is available; Croatian is generally not heard on Serbian 
television and vice versa and many young speakers of both languages are not aware of the most 
basic differences in lexicon between the two languages (common knowledge for their parents’ 
generation) simply because they have hardly ever been exposed to the other variety.  Therefore, we 
hypothesize that the people with more contact with Croatian/Serbian are probably actively seeking 
it and therefore are expected to have a more positive attitude to the other language compared to 
the people who are less exposed to it.

5. METHOD

In order to make different speech samples as comparable as possible in terms of voice quality and 
speech characteristics, the matched-guise technique, where the same speaker produces two or 
more speech samples, is employed. This technique was first used by Lambert et al. (1960) in order 
to test the attitudes between the English- and French-speaking populations of Quebec. In general, 
the participants are instructed to listen to several recordings and rate the speakers regarding var-
ious personal traits. What they do not know is that, in at least one pair of languages, they listen to 
the same bilingual person speaking different languages and by having the participants judge the 
speaker and not the variety, the researcher gets an insight into attitudes that the listeners may not 
be willing to express overtly. In the pioneer study by Lambert and colleagues it was discovered that 
the participants’ judgments of the speaker differed significantly depending on the language spoken: 
the English-speaking participants rated the speakers more positively when they spoke English than 
when they spoke French, but also, quite surprisingly, the French-speaking participants showed 
exactly the same pattern of responses – they rated the same speakers more positively when they 
spoke English than when they spoke the listeners’ own native language. The fact that voice quality 
and speech characteristics are kept constant across the involved languages makes it possible to 
directly compare attitudes towards these languages.

5.1. Stimulus material

5.1.1. The recordings
The stimulus material for this experiment was the text The North Wind and the Sun, consisting of 
five sentences and comprising about a minute-long recording. The texts in English, Croatian and 
Serbian are found in Appendix M. The differences between Croatian and Serbian can be classified 
into several categories: 
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• the distinction between ekavian Serbian and ijekavian Croatian (vetar vs. vjetar for 
‘wind’);23 

• lexical differences, e.g. duvao (Serbian) vs. puhao (Croatian) for ‘blew’; 
• syntactic differences, e.g. the preference for the infinitive in Croatian vs. the conjunction 

da + the present tense in Serbian: počelo sjati vs. počelo da sija (for this example there is 
also a rough English equivalent: ‘start to shine’ vs. ‘start shining’). 

Native speakers of Croatian and Serbian are quite used to the ekavian-ijekavian distinction, both 
in perception and in production, and this difference could be compared to, for instance, to rhotic 
and non-rhotic accents of English. Syntactic differences denote an extreme difference in frequency 
of use rather than a grammatical distinction, as both constructions are in most cases grammatical 
in both languages. In addition, there are a few differences in lexicon. 

Apart from the Croatian and Serbian recordings, there were also seven distracter stimuli in Finn-
ish, Mandarin Chinese, Czech, Slovene, Russian, Arabic and Portuguese. Therefore, the stimulus 
material consisted of a total of nine recordings. Recordings of Finnish and Mandarin Chinese 
were used during a training session so they were always played in the beginning.  The first exper-
imental recording was in the native language of the participants (Serbian or Croatian) for half of 
them and in the other language for the other half. The remaining recordings were always played 
in the following order:  Czech, Portuguese, Russian, Slovene, Arabic and finally, either Serbian or 
Croatian depending on the language that was played first. The order of the recordings is presented 
in Table 7.1. 

Table 7.1: The	order	of	the	stimuli.

L1 Training session Experimental session

Cro Finnish Chinese Cro/Ser Czech Portuguese Russian Slovene Arabic Ser/Cro

Ser Finnish Chinese Cro/Ser Czech Portuguese Russian Slovene Arabic Ser/Cro

23	 		The	differences	between	ekavian	and	ijekavian	varieties	stem	from	different	reflexes	of	the	Proto-
-Slavonic	vowel	jat	(Ѣ).	In	ekavian	accents,	jat	became	E,	in	ijekavian	it	became	JE	or	IJE.	Example:	
Proto-Slavonic	mlěko	(”milk“)	became	mleko	in	Ekavian	and	mlijeko	in	Ijekavian.	Nowadays,	neo-Shto-
kavian	Ekavian	is	the	basis	of	standard	Serbian	and	neo-Shtokavian	Ijekavian	is	the	basis	of	standard	
Croatian.	
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5.1.2. The questionnaire

The main part of the questionnaire consisted of six semantic differential scales. Semantic differential 
scales were used for measuring connotative meanings of concepts for the first time in Osgood, Suci, 
and Tannenbaum (1957). Zahn and Hopper (1985) conducted a factor analysis on 56 semantic 
differential items and came up with three main factors/dimensions: superiority, attractiveness and 
dynamism. The superiority factor combines status and education elements, attractiveness refers to 
social and aesthetic quality but also solidarity and dynamism encompasses social power, activity 
level and self-presentation in speech. This factor structure proved to be stable and replicable and 
was used in numerous subsequent studies (e.g. Rodriguez, Cargile, & Rich, 2004; Dailey, Giles, & 
Jansma, 2005; Schüppert, Hilton, & Gooskens, 2015).

Two adjectives were chosen from each of the three dimensions: stupid/smart and poor/rich 
for superiority, cold/warm and hostile/good-natured for attractiveness and aggressive/peaceful 
and weak/ strong for dynamism. The adjectives have been selected on the basis of the previous 
research into language attitude measurement as well as sociological and psychological research 
on Serbian-Croatian ethnic stereotypes, cited above. The participants were instructed to judge 
the speakers using a 7-point scale with the negative adjectives consistently on the left and the 
positive adjectives on the right. The Semantic Differential Scales employed in our experiment 
are given in Table 7.2.

Table 7.2: The	Semantic	Differential	Scales	provided	for	each	speech	fragment.

stupid 1 2 3 4 5 6 7 smart

weak 1 2 3 4 5 6 7 strong

hostile 1 2 3 4 5 6 7 friendly

poor 1 2 3 4 5 6 7 rich

aggressive 1 2 3 4 5 6 7 peaceful

cold 1 2 3 4 5 6 7 warm

In addition, the participants were asked to rate the beauty of the language on an additional scale 
from ‘ugly’ to ‘beautiful’ and name the language in case they could recognize it. 

After the experiment, the participants filled out a background questionnaire where they were asked 
to provide some information about themselves: their sex, age, level of education and the country 
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where they spent most of their lives. The participants were also asked if they had previously spent 
any time in Serbia/Croatia, how often they had visited the other country and how much time they 
spent there when they did, how often they spoke with people from Serbia or Croatia in person/over 
the phone/through Skype, how often they wrote to people from Serbia/Croatia on news portals, 
forums or blogs, how often they watched TV and films as well as how often they listened to radio 
programs, podcasts or music in Serbian/Croatian, etc. These data were later used to investigate the 
correlations between the amount of exposure to the other language with attitudes. There were also 
two open-ended questions about the biggest differences between Croatian and Serbian in writing 
and in speech, in order to get an impression about which differences are considered to be the most 
prominent ones. These most salient differences are probably used to identify the language and thus 
activate the (negative) attitudes. 

5.1.3. Bilingual speaker/voice parade

One of the common criticisms directed at the matched-guise technique concerns the authenticity 
of the speech samples produced by the same speaker in different varieties (Garrett, 2010). In order 
to control for that, it was necessary to make sure that the speaker was indeed a balanced bilingual 
in Serbian and Croatian. Following Schüppert, Hilton, and Gooskens (2015), this was done through 
a voice parade, a procedure adapted from forensic linguistics (e.g. Broeders, Cambier-Langeveld, 
& Vermeulen, 2002) where monolingual speakers of a language listen to a series of recordings by 
different speakers and judge how native-like they sound.

For our purposes, two separate voice parades were organized, one in Serbian and one in Croatian. 
We obtained the recordings of two male and three female bilinguals who spent significant parts of 
their lives both in Serbia and Croatia. All five of them recorded a Serbian and a Croatian version 
of the North Wind and the Sun fable. Each voice parade consisted of five recordings (one from 
every bilingual speaker) and the recordings of two monolingual controls. This means that a total of 
seven randomly played recordings were presented to the participants per parade. The raters listened 
to all the recordings and answered the question How native-like does this speaker sound? using a 
5-point Likert scale (1 = not native at all, 5 = completely native) for every speech sample. Based 
on the judgments of 48 Croatian monolinguals and 45 Serbian monolinguals who participated 
via the Internet, the most balanced and native-like bilingual turned out to be a Serbian male who 
had lived in Croatia for a while and who worked in Germany as a news presenter at the moment 
the recordings were made. In both voice parades, a monolingual was the best-rated speaker and 
our selected bilingual was the second best rated speaker, which means that he outperformed all 
the other potential bilinguals and one monolingual. 
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5.2. Participants 

The matched guise study included a wide age range of participants: elementary school students (4th 
and 7th grade), high school students (3rd grade), university students and adults. The participants 
were tested in the Belgrade and Zagreb areas using a pen-and-paper method. A total of 417 partic-
ipants, 195 native speakers of Serbian and 222 native speakers of Croatian took part in the study. 

Table 7.3: Number	of	participants,	mean	age	and	age	range	divided	per	group	and	native	language.

Croatian Serbian

N mean age age range N mean age age range

4th grade elementary 
school 38 10.3 10-11 37 10.5 10-11

7th grade elementary 
school 38 13.3 13-14 37 13.7 13-14

3rd grade high school 49 17.2 17-18 44 17.3 17-18

BA students 61 21.6 21-24 39 21.1 19-24

Adults 36 41.7 25-81 38 49.4 25-88

Total 222 20.6 10-81 195 22.3 10-88

The Croatian participants (N = 222) had a mean age of 20.6, whereas the Serbian participants 
(N = 195) were on average 22.3 years old. Mean age and the number of participants per testing 
group and per language are indicated in Table 7.3. The category of “adults” is restricted to all the 
participants older than 25. Elementary school, high school and bachelor students were tested during 
their classes, while adult participants were tested in smaller groups in their homes. 

5.3. Procedures

The participants were told that they would listen to several different speakers reading the same 
text and that their task would be to indicate their impressions of each speaker and the languages 
by filling out a questionnaire with Semantic Differential Scales. Each recording was played once 
and after that, they had a few minutes to fill out the questionnaire. Having completed the task, the 
participants were asked to fill out a background questionnaire. 
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6. RESULTS

6.1. Data coding
For each of the nine recordings, the participants were to indicate on a 7-point Semantic Diff erential 
Scale how smart, strong, friendly, rich, peaceful and warm they thought the speaker was, as well as 
how beautiful they thought the language he spoke was. Th e data was coded by assigning the value 
of one for the negative extreme (stupid, weak, unfriendly, poor, aggressive and cold), the value of 
seven for the positive extreme (smart, strong, friendly, rich, peaceful and warm) and the numbers 
in between of the values between these two extremes (as in Table 7.35). 

6.2.  What are the atti  tudes of the speakers of Serbian and Croati an to the “other” 
language compared to their atti  tudes to their nati ve language?

As shown by paired-samples t-tests, Serbian listeners rated the bilingual speaker more positively 
when he was speaking their native language compared to when he was speaking the other language 
and Croatian participants showed exactly the same pattern. Th ese diff erences are signifi cant across 
all six traits (all p < .0001) in both groups of listeners. 

F igure 7.1: Serbian	and	Croati	an	parti	cipants’	rati	ngs	of	the	same	bilingual	when	he	spoke	their	nati	ve	lan-

guage.	Signifi	cant	diff	erences	are	marked	with	an	asterisk.

However, if we compare the Serbian and the Croatian groups’ rating when the bilingual spoke the 
listeners’ native language by means of an independent samples t-test, there is a signifi cant diff erence 
between the ratings across fi ve traits:  intelligence (t(415) = 2.86, p < .004), strength (t(415) = −2.48, 
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p = .014) friendliness (t(415) = 5.05, p < .0001), wealth (t(415) = −3.35, p < .001) and peacefulness 
(t(415) = 8.67, p < .0001). Serbian speakers thought that the matched-guise speaker was more 
intelligent, friendly and peaceful when he spoke Serbian, whereas Croatian speakers rated him as 
richer and stronger when he spoke Croatian. Th e results of this analysis are shown in Figure 7.1.

When the two groups judged the neighboring language, their ratings diff ered signifi cantly in two 
traits: intelligence (t(415) = −2.701, p < .007) and strength (t(415)  = −5,549, p < .0001). In both 
cases it was Serbian participants who rated the speaker signifi cantly lower when he spoke Croatian 
compared to the Croatian participants’ rating of the same bilingual speaking Serbian as can be 
seen from Figure 7.2.

Fi gure 7.2: Serbian	and	Croati	an	parti	cipants’	rati	ngs	of	the	same	bilingual	when	he	spoke	the	neighbouring	

language.	Signifi	cant	diff	erences	are	marked	with	an	asterisk.

6.3. Are the atti  tudes towards the neighboring language symmetric or asymmetric?

According to the results of the pairwise t-tests, both groups rated the bilingual speaker signifi cantly 
more positively when he spoke their native language, compared to when he spoke the neighboring 
language. Th is fi nding is not surprising, since it was found in numerous other studies, for instance 
in the case of Catalan and Spanish (Huguet & Llurda, 2001) or Ukrainian and Russian (Bilaniuk, 
2003). Nevertheless, if we compare the two groups’ ratings when the matched-guise speaker spoke 
their native language, Serbian participants rated him signifi cantly more positively than Croatian 
participants across fi ve traits. When the two groups rated the matched-guise speaker speaking the 
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neighboring language, once again, it was the Serbian participants who rated him signifi cantly more 
negatively across two traits. Th ese fi ndings seem to indicate that the attitudes of the two groups 
might be slightly asymmetric: it is the Serbian participants who tend to rate the same speaker 
higher if he speaks their native language and the other way around. 

In addition, the participants were explicitly asked to rate the beauty of the language. Independ-
ent-samples t-tests showed a signifi cant diff erence both when the bilingual spoke the listeners’ 
native language (t(415) = 4.34, p < .0001) and when he spoke the listeners’ neighboring language 
(t(415) = -3.65, p < .0001). As can be seen from Figure 7.3, Serbian participants rated their native 
language as signifi cantly more beautiful compared to the Croatian participants’ ratings of Croatian 
and they rated Croatian as uglier compared to the Croatian participants’ ratings of Serbian. Th is 
might indicate that linguistic nationalism i.e. positive attitudes to one’s own language and negative 
attitudes to the neighboring language is more present in speakers of Serbian than in speakers of 
Croatian. Th is phenomenon is all the more interesting considering the great similarity between 
the two varieties.

Fig ure 7.3: The	rati	ngs	of	language	beauty	by	Serbian	and	Croati	an	parti	cipants.

6.4.  How do the atti  tudes to the nati ve and the neighboring language vary across 
diff erent age groups?

In order to fi nd out whether there are any diff erences in attitudes among diff erent generations, 
we compared the ratings of Serbian and Croatian participants across diff erent age groups. What 
is particularly striking is that the adult participants from the two countries judge the speaker in a 
very similar way with regard to all six traits. Th e attitudes of the youngest group to the neighboring 
language were either very similar or Serbian participants had more positive ratings of the bilingual 
than their Croatian peers (friendliness: t(63.4) = 3.417, p = .001; peacefulness: t(68.3) = 2.738, p = 
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.008; warmth: t(73) = 3.063, p = .003). High school students rated the matched guise speaker lower 
across three traits: intelligence (t(91) = −2.353, p < .005), strength (t(91) = −4.167, p < .001) and 
wealth (t(91) = −2.055, p < 0.05) and bachelor students did the same when it comes to strength 
(t(98) = −3.514, p = .001), but they thought the matched guise speaker was more peaceful when 
he spoke Croatian (t(98) = 2.115, p < .005). However, by far the most puzzling age group is the 
one with the mean age between 13 and 14 from Serbia. Th eir attitudes were consistently the most 
negative across all traits and compared to all the other age groups, both from Serbia and Croatia. 
Figure 7.4 illustrates the attitudes of diff erent age groups to the neighboring language. 

Figu re 7.4: Atti		tudes	of	Serbian	and	Croati	an	parti	cipants	to	the	neighboring	language	across	diff	erent	age	

groups.

In order to check whether the eff ect found in 13-14 year old participants from Serbia was gen-
eralizable, we conducted a follow-up study in a diff erent school. Th e school was in exactly the 
same neighborhood as the fi rst one, which should rule out potential diff erences in social struc-
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ture. What we found was that there was no statistically signifi cant diff erence between the ratings, 
which confi rms that this age group of Serbian speakers indeed holds more negative attitudes to 
Croatian compared to all the others. A brief interview conducted in the second school revealed 
that for most participants, the main reasons behind their negative attitudes to Croatian and the 
speakers of Croatian are related to the negative stereotypes they hold. However, at this point it is 
impossible to say more about the exact causes, even more so since their Croatian-speaking peers 
do not exhibit similar behavior.

6.5.  What is the relati onship between the amount of exposure and atti  tudes to the 
neighboring language?

In order to evaluate our hypothesis that the amount of exposure correlates positively with attitude 
to the neighboring language, we reduced the six personality traits to one by conducting a principal 
component analysis. Th e overall ratings of the neighboring language on the six personality traits: 
intelligence, strength, friendliness, wealth, peacefulness and warmth served as the input variables. 
Th e analysis revealed that all six variables were signifi cantly intercorrelated (all r < .70), but not 
to an extent that would mean that they were basically measuring the same thing, which would 
require excluding some of them from the principal component analysis. Th e extracted principal 
component had an eigenvalue of 3.72 and this factor alone accounted for 62% of the variance. 
According to Kaiser’s criterion (1960) all factors with an eigenvalue greater than one should be 
retained, and since our next component had an eigenvalue of 0.78, we decided to reduce the six 
variables to a single component. In addition, the extracted component correlated quite highly with 
all six variables, as all correlation coeffi  cients were higher than 0.70.

Figure 7.5: Scree plot showing eigenvalues per component.
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Table 7.4: Component	matrix	with	correlation	coefficients	between	the	extracted	principal	component	and	the	
ratings	of	the	bilingual	speaker	when	he	spoke	the	neighboring	language.

Principal component

stupid-smart 0.84

weak-strong 0.76

unfriendly-friendly 0.86

poor-rich 0.79

aggressive-peaceful 0.70

cold-warm 0.75

Having obtained one general attitude variable, we correlated it with the amount of exposure to 
the neighboring language. The correlation proved to be positive and fairly low (r = .26, p < .001). 
Taking into account the large number of participants in the study, practically every r is likely to 
be significant, even if it does not explain a large portion of the variance. Since in this case the 
amount of exposure can account for less than 1% of the total variance, we conclude that it is not 
an important factor in the attitude to the neighboring language in our study.

7. DISCUSSION AND CONCLUSION

Based on the results presented above, it can be concluded that overall, both Serbian and Croatian 
participants have more positive attitudes to their native language than to the neighboring language, 
which is in line with the previous research. However, Serbian participants appeared to have more 
negative attitudes to Croatian than the other way around and they hold more positive attitude to 
their native language compared to Croatian participants. This is confirmed both by their ratings 
of the bilingual speaker and by their ratings of the beauty of Serbian and Croatian. On the other 
hand, Croatian rated the bilingual as stronger and richer when he spoke Croatian (which is even 
objectively true, if we compare the gross domestic product or the average salary in the two coun-
tries24). If we look at the language attitudes across different generations, it seems that Serbian 10-11 

24	 		GDP	per	capita	in	Serbia	was	$13,600	in	2013,	compared	to	$21,000	in	Croatia.	(https://www.cia.
gov/library/publications/resources/the-world-factbook/	retrieved	on	4.11.2015.)
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year olds are more positive to the “other” language compared to their Croatian peers. On the other 
hand, teenagers and university students from Serbia have rated the matched-guise speaker speaking 
the neighboring variety more negatively than the participants of the matching age from Croatia. 

The asymmetry in attitudes can partly be explained by a general tendency to rate one’s own lan-
guage more positively which is simply more emphasized in the case of Serbian speakers. However, 
another reason might be the lost war, the continuation of the nationalist politics as well as the 
general feeling of animosity to the “new language” that Croatian appears to represent, which is 
particularly visible in the participants’ comments on the differences between the two languages. 
These are some of the answers by Croatian native speakers:

• Serbs sound like peasants.
• Serbian sounds colder and more aggressive because of its pronunciation.
• It sounds less educated, more aggressive and more primitive.

The prevailing opinion among the speakers of Croatian is that Serbian has a “hard” pronunciation 
and thus sounds aggressive, and sometimes even uneducated or peasant-like. However, the speakers 
of Serbian had a very different kind of a problem with Croatian:

• There is no difference, they just stole our language, changed it a little and named it Croatian!
• People in Croatia are deliberately inserting foreign words and trying hard to make the 

language as different from Serbian as possible, even if it sounds stupid. 
• Croatian is just crooked Serbian.
• They are very similar but it is important to know that the Croatian government gives money 

to people that come up with a new Croatian (actually a twisted Serbian) word.

The qualitative analysis of the answers indicated that the speakers of Serbian still have not accepted 
the disintegration of what used to be a common language. Note the prevailing notion that Croatian 
is actually (a version of) Serbian, and not that both are varieties of a common language. Based on 
these responses, certain speakers of Serbian seem to view Croatian as nothing more than a runaway 
dialect of Serbian and the more one group of speakers insist that another group actually speaks 
their language, the more this other group will insist that they do have a language of their own. 

One of the most striking findings regarding the relationship between the age and attitudes of the 
participants is that there is no difference in attitudes towards the neighboring language held by the 
Serbian and Croatian participants who do remember the war years – they are equally neutral. This 



171

discussion And conclusion

07

may be due to their upbringing in the spirit of “brotherhood and unity”, typical of the communist 
Yugoslavia, but also because of the years of exposure to Serbo-Croatian. For the middle-aged par-
ticipants, the variety that is at the basis of today’s modern Croatian was a part of their everyday 
life, thus they do not perceive it as alien, unlike the younger participants. The younger participants, 
on the other hand, grew up with Serbian as their native language and had very little exposure to 
Croatian, unless they actively sought it or had family relations in Croatia. Therefore, younger 
participants tend to view Croatian as just another variety of Serbian that claimed the status of a 
separate language. The only exception here is the group of 10-year olds, whose attitudes to Croatian 
are either equal or more positive than the attitudes of their Croatian peers to Serbian, which may 
suggest that such young participants have not yet been exposed to the negative stereotypes typical 
of both nations. However, it is difficult to explain why the 13-year olds in Serbia hold such negative 
attitudes to Croatian, especially because their Croatian peers appear to be generally positive about 
Serbian. Teenagers are prone to having more extreme attitudes, but since this was found only in 
Serbian participants, in order to solve the mystery, further research is needed.

The relationship between attitudes to the neighboring language and the amount of exposure to it 
is rather straightforward: speakers who are more exposed to another language through personal 
interaction, the media, or the Internet are more likely to have positive attitudes to that language. 
In addition, the group with the most negative attitudes to the neighboring language, i.e. the group 
of 13-14 year old native speakers of Serbian, reported the least amount of exposure to Croatian. It 
appears that these two variables are positively correlated; however, it is not possible to comment 
on the causality of this relationship. 

It is difficult to generalize on the basis of these findings, therefore more thorough investigations 
of the factors influencing these attitudes as well as a closer look on the 13-14 year olds are par-
ticularly desirable. However, the general conclusion of the study is that there is a strong indication 
that linguistic nationalism is more strongly present in the speakers of Serbian than in the speakers 
of Croatian. Considering the history of the two languages and their turbulent breakup, it appears 
that hell hath no fury like a language scorned.
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Chapter 8: General discussion  
and conclusions

In this thesis we have developed and applied a commensurate measure of intelligibility and factors 
influencing it. The studies described in the first part of the thesis were a part of a larger project 
involving Germanic, Romance and Slavic language families. The experiment in the MICReLa 
web application has been done by more than 40,000 people, over 12,000 of which spoke a Slavic 
language as their native. 

The thesis expands on the work done in the West and South Slavic language area in several im-
portant ways. The level of intelligibility between Czech, Slovak, Polish, Croatian, Slovenian and 
Bulgarian has been measured for the first time in a systematic and comparable way. The distances 
among those six Slavic languages have been established on five levels: lexicon, orthography, pho-
nology, morphology and syntax. The regression model using linguistic and extra-linguistic factors 
as predictors can explain up to 66% of variance of the individual intelligibility scores. A teaching 
intervention aimed at speakers of related Slavic languages has been developed and proved successful 
in the case of Czech speakers learning to understand Croatian better. Language attitude intricacies 
between the speakers of Serbian and Croatian, which might have an effect on the intelligibility of 
the two languages in the future, have been analyzed.

The first two chapters were partly descriptive in nature: we were interested in establishing the level 
of intelligibility among Slavic languages, as well as the linguistic distance among them at the level of 
lexicon, phonology, morphology, orthography and syntax. In Chapter 2, we showed that the gene-
alogical distinction into West and South Slavic languages is clear across all linguistic levels, except 
morphology and syntax, where Bulgarian, with its lack of nominal case and the infinitive form 
represents an outlier compared to both the West Slavic and the South Slavic group. At this point, 
we would like to address a limitation in our distance measurements: using the trigram approach, 
which relies primarily on word order, may not be entirely suitable for a language family exhibiting 
a high degree of freedom in constituent order such as the Slavic language family. The translators 
of the material were instructed to stick to the English original as much as possible, deviating from 
it only if the structure of the language in question required it, or if the resulting construction 
sounded too unnatural. This means that in all six Slavic languages we received material which 
corresponded to an outside reference point as much as possible, but it also means that our results 
might not be generalizable, since the trigram approach cannot capture all the possible orders of 
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the constituents which are acceptable in a language and cross-compare them. Syntactic distance 
behaved slightly differently than the other linguistic measurements, but it was still a significant 
predictor of intelligibility in our dataset. It seems that the syntax measurement, while not ideal, 
still captures general patterns which explain some of the unique variance in the regression analysis. 

In Chapter 3 we measured intelligibility among six Slavic languages using three methods: the 
word translation task, the cloze test and the picture task. The results of the picture task proved to 
be unreliable, but the cloze test and the word translation task produced similar patterns of results. 
This pattern was in line with the genealogical relationships among Slavic languages and the intel-
ligibility results ranged from quite low (for instance for Croatian and Polish) to extremely high, in 
case of Czech and Slovak, which was quite expectedly the language pair with the highest level of 
mutual intelligibility. We believe the results are stable and replicable and that the word translation 
task and the cloze test are suitable tools for assessing intelligibility for large participant groups. 

Our results show that the level of intelligibility among the languages investigated ranges from very 
low (Croatian speakers scored only 9.52% on the spoken cloze test in Polish) to almost native-like 
(Slovak speakers scored 95.04% on the same task in Czech). The intelligibility of words was, un-
surprisingly, higher than the intelligibility of texts, but on the whole, across all methods Czech and 
Slovak was the most intelligible language combination. The next one in line, Croatian-Slovenian 
revealed a relatively high level of asymmetry – Slovenian speakers were better at understanding 
Croatian than vice versa both in the written and in the spoken mode. This asymmetry and the 
reasons behind it might be an interesting topic of future research. On one hand, it could be the 
linguistic factors, such as lexicon or syntax, but one the other hand, the level of exposure might 
also play a role. Young Slovenian speakers do not learn (Serbo-)Croatian at school anymore, but 
they could still be exposed to Croatan in other ways, such as music, movies, social media, etc. 
Czech and Slovak speakers can also understand Polish moderately well and the same holds for 
Polish speakers understanding of Czech and Slovak, while in all the other language combinations 
we found a relatively low level of intelligibility. If we focus on the results of the cloze test, 24 out 
of the 30 language combinations we looked at show an intelligibility level lower than 45% in the 
written mode, while 18 out of those 30 combinations had an intelligibility level lower than 20%. 
This level of mutual intelligibility is probably not enough for successful communication using 
receptive multilingualism, except for the very basic communication. At this point we would like to 
emphasize that it is impossible to place a threshold after which receptive multilingualism should be 
possible, but it seems safe to assume that less than 20% of intelligibility in the spoken mode would 
not be enough to maintain an actual conversation using receptive multilingualism.
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In Chapter 4 we looked at our data in terms of groups of speakers of one language reading or 
listening to another language, the question being: how well can we predict the performance of e.g. 
native speakers of Croatian as a group reading or listening to Slovak? In this case, we only used 
linguistic factors as predictors in a regression analysis and showed that this way we could account 
for up to 82% of the variance in intelligibility results.

The linguistic factors used to predict intelligibility in Chapter 4 vary only on the language level i.e. 
the lexical distance in our dataset is the same for all speakers of Czech and Polish. But extra-lin-
guistic factors, language attitude and language exposure, and of course, our criterion variable, 
intelligibility, were measured for each participant separately. For this reason, in the model of in-
telligibility with both linguistic and extra-linguistic factors, presented in Chapter 5 we conducted 
the regression analysis on the participant level. This inevitably resulted in a smaller percentage 
of explained variance, but even so, our models could account for up to 66% of the total variance. 
The predictors we worked with were designed with groups of speakers in mind, but should we 
wish to predict intelligibility of individuals to an even greater degree, factors such as their work-
ing memory, general intelligence or language aptitude should be taken into account. For instance, 
Vanhove (2014) did an experiment with native speakers of German doing a cognate-guessing task 
in Swedish. He found that the score on the German vocabulary test (WST) which is a measure of 
crystallized intelligence and Raven score, a measure of fluid intelligence, were important predic-
tors of the score on the cognate-guessing task, whereby fluid intelligence was a more important 
predictor in the spoken modality and crystallized intelligence was more important for the score 
in the written modality. 

Another possible limitation of our studies concerns the use of our actual testing material to meas-
ure linguistic distances among languages. If intelligibility was measured on the basis of the same 
material as linguistic distances, the question is how generalizable our results really are. We used 
two different datasets for both measuring distances and testing intelligibility: the list of 100 words 
(list data) and four texts of about 800 words in total (text data). The distance results obtained on 
the basis of the list data were used for predicting the intelligibility results measured with the word 
translation task, while the distance results obtained on the basis of the text data were used for 
predicting the intelligibility results measured with the cloze test. There was only one exception: 
we measured phonological distances on the basis of the list data only and used that as a predictor 
of intelligibility in both tasks. In both cases, phonological distances were the best predictor of 
intelligibility. In addition, the results of lexical and orthographic distances measured on the basis 
on the list data and those measured on the basis of the text data were correlated very highly, both 
sets of measurement correlate significantly with the intelligibility results and using the list data vs. 
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the text data results makes almost no difference in the final models. These findings indicate that 
the distance patterns are replicable and that it is not so important which dataset is used, provided 
that it is large enough to enable stable measurements. 

A measurement that would need improvement is that of language attitudes. Rating how beautiful 
a language is may well give us a good indication of the attitude towards the language in question, 
but that might not be readily translated into a factor influencing intelligibility. What might have a 
greater role as a predictor of intelligibility is the motivation to understand a related language and 
hopefully future studies will come up with a way to measure that variable effectively. Nevertheless, 
even motivation (or the lack thereof) to understand a language might not have much of an impact 
on the participants’ performance on a task, since they might be led by a stronger motivation to 
perform well in the test situation. 

Based on the intelligibility results, we concluded that the potential for using receptive multilin-
gualism in the Slavic languages area is limited to a few language combinations. For this reason, 
we decided to test whether the level of intelligibility could be increased with a very short teaching 
intervention. The study described in Chapter 6 is different from the rest not only because of its 
didactic perspective, but also because here we opted to test intelligibility by observing actual 
interaction between two interlocutors, each of whom was speaking his/her native language. We 
found that the teaching intervention increased the performance of the experimental group on the 
intelligibility task by about 105%, while the control group improved only about 27%. We quantified 
the success of the communication as the number of differences found in a spot-the-difference task, 
but a more qualitative approach might reveal more about the nature of the RM communication. 
What strategies do the interlocutors use to make themselves understood and to understand the 
other person better? Does a teaching intervention targeted at increasing intelligibility have an effect 
on the success of linguistic alignment in receptive multilingualism? Do the meta-communicative 
devices the interlocutors used change after the teaching intervention? Bahtina (2013) analyzed 
the data from chats involving Russian and Estonian native speakers and showed that the dialogues 
contain examples of alignment at the conceptual, lexical and syntactic levels. Analyzing RM dia-
logues in a more qualitative way could reveal more about the nature of RM communication and 
the potential effect the instruction might have on it. 

The teaching instruction itself could also be developed more. We made the very first step in discov-
ering that only 4.5 hours is enough to make a difference in intelligibility, but one of the next steps 
might be creating a longer and more comprehensive teaching program. In addition, the success 
of teaching interventions could be tested on language combinations with a very low base level of 
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intelligibility. On one hand, this means that the instruction would have to be more detailed than 
the one we used here, simply because there is much more to learn. On the other hand, if the base 
level of intelligibility is very low, it is possible that with the right approach, it could be increased 
dramatically. This approach would probably have to be quite comprehensive, but the basic gram-
matical structure, which is fairly similar across most Slavic languages would be taught in terms 
of correspondences. 

Chapter 7 revealed that speakers of Serbian and Croatian hold negative attitudes to each others’ 
languages, which is particularly pronounced in the case of Serbian young teenagers. Interestingly 
enough, the attitudes of adults who do remember the war years were not so negative, probably due 
to greater exposure to both standards in their childhoods. Younger Serbian speakers nowadays 
perceive Croatian as more exotic than their parents do and if their answers to the open ended 
questions in the questionnaire are anything to go by, they see it as a strange version of Serbian 
elevated to the status of a separate language. If these findings indicate a trend, i.e., that younger 
generations tend to be more negative to the neighboring language than older ones, this might have 
an impact on the intelligibility of Serbian and Croatian in the long run. At the moment, the two 
languages are so similar than it is difficult to imagine difficulties in communication. Still, the words 
for new concepts are now coined separately, resulting in a larger number of non-cognates. If we 
pair that with the negative attitudes, which might affect the motivation for mutual understanding, 
it does not seem all that unlikely that the intelligibility between Serbian and Croatian might drop 
in the next few decades. 

One of the motivations for our research was finding out where a relatively high level of intelligi-
bility was available with practically no additional training. In the Slavic language area, the only 
language pair definitely fitting that description is Czech and Slovak. Meaningful communication 
might be carried out between the speakers of Croatian and Slovene as well, but due to the high 
level of asymmetry, there would probably be more problems on the Croatian speakers’ side. Many 
language combinations in the Slavic language area exhibit such a low level of mutual intelligibility 
that speakers of e.g. Slovene would have to learn Bulgarian as a completely foreign language. Of 
course, they would notice cognates and similar syntactic constructions, but much of the information 
would be relatively new. By contrast, in language pairs with a moderate degree of intelligibility, 
such as Croatian and Czech, a targeted instruction such as the one we described in Chapter 6, 
could increase intelligibility level significantly in a relatively short time. This is not to say that the 
difference between language pairs with high, medium and low level of intelligibility is definite and 
clear-cut. Rather, for different language pairs the same communication and learning strategies 
might be successful to a different extent, depending on their level of intelligibility.
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Europe is the home to more than 200 indigenous languages.25 We see receptive multilingualism as 
a way to maintain this rich linguistic diversity within the same language families, while not com-
promising the effectiveness of communication. Of course, this is not possible for all the language 
combinations equally, but as we have showed, a little instruction can go a long way. The greatest 
problem with using receptive multilingualism is probably the general lack of awareness about it. 
Except the language combinations such as Czech and Slovak, where it has been used for decades, 
Slavic speakers generally do not use receptive multilingualism and do not have too much expo-
sure to the speakers of other Slavic languages for that matter. Hopefully raising awareness about 
receptive multilingualism as a viable option will make the Slavic language area a much smaller 
and better connected place.

25  http://www.ethnologue.com/statistics/area#1 retrieved on 12.08.2015.
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Appendix A: The four texts used as the 
“text data” when measuring linguistic 
distances and as the testing material for 
the cloze test

ENGLISH

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 this 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 et 
cetera, 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 
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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, 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 move-
ments can make a car suddenly very difficult to control. Every time you turn the wheel, brake or 
increase speed, you must be gentle and as 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 en-
ergy. 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. 
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croAtiAn

CROATIAN
Child athletes Roditelji čija djeca pokazuju posebno zanimanje za određeni sport moraju donijeti 
tešku odluku. Trebaju li dopustiti svojoj djeci da treniraju kako bi postali vrhunski sportaši i spor-
tašice? Za mnogu djecu to znači da moraju početi jako mladi. Školske obaveze, izlasci s prijateljima 
i ostale aktivnosti moraju biti na drugom mjestu. Vrlo je teško objasniti mlađoj djeci zašto trebaju 
trenirati pet sati dnevno. To uključuje i vikende, kada se većina njihovih prijatelja igra. Drugi 
problem je, naravno, novac. U mnogim zemljama najboljim mladim sportašima država omogućuje 
sportske stipendije. Ako je ovaj način pomoći nedostupan, roditelji moraju pronaći vrijeme i novac 
kako bi financirali svoju djecu. Sportska odjeća, prijevoz do mjesta natjecanja, posebna oprema itd., 
mogu biti vrlo skupi. Mnogi roditelji se opravdano brinu da je ozbiljno bavljenje sportom u ranoj 
dobi opasno. Neki liječnici se slažu da treniranje može oštetiti mlade mišiće prije nego se pravilno 
razviju. S druge strane, treneri vjeruju kako je vrhunske rezultate moguće postići jedino ako se 
počne trenirati u ranoj dobi. Jasno je da vrlo malo ljudi postigne vrhunske rezultate. I roditelji i 
djeca bi trebali biti spremni na neuspjeh. On se može dogoditi i nakon mnogo godina treniranja.

Catching a cold

Bok, zovem se Kristina i dajem savjete ljudima koji imaju pitanja vezana uz zdravlje. U ovo doba 
godine dobivam puno pisama. Ljudi se žale na prehladu koja nikako ne prolazi. Postoji mnogo 
različitih načina kako prevenirati ili izliječiti prehladu. Često je teško znati što napraviti. Prehlade 
su rijetko opasne, osim za ljude slabog imuniteta, poput staraca ili dojenčadi. Ipak, prehlade su 
uvijek neugodne i često vrlo nezgodne. Naravno, možete kupiti puno lijekova koji će vašu pre-
hladu učiniti manje neugodnom. Ali zapamtite da zapravo ništa ne može izliječiti vašu prehladu 
ili ubrzati njezino izliječenje. S druge strane, svaki lijek koji je dovoljno jak da vam pomogne da se 
bolje osjećate može biti opasan. Ako već uzimate lijek za neku drugu bolest, uvijek provjerite kod 
liječnika je li to u redu.  Zapamtite da se može dogoditi i da vas lijekovi uspavljuju. Ako je tako, 
molim vas, ne pokušavate sjesti za volan. Na kraju krajeva, ne postoje magični napitci ili hrana. 
Najbolje je ostati snažan i zdrav. Imat ćete manje izgleda oboljeti od prehlade, a ako se to i dogodi, 
posljedice ne bi trebale biti toliko strašne.

Driving in winter

Zima je opasna jer je teško predvidjeti što će se dogoditi. Nesreće se tako jednostavno dogode. 
Na maglu možete naići kada se spustite niz brijeg. Led se može skrivati ispod otapajućeg snijega i 
lako možete skliznuti s ceste. Automobil koji vam dolazi u susret može odjednom skliznuti ispred 
vas. Pravilo broj jedan za vožnju po zaleđenim cestama je voziti glatko. Neujednačena vožnja 
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može uzrokovati gubitak kontrole nad vozilom. Budite što nježniji  i sporiji pri svakom skretanju, 
ubrzanju ili kočenju.  Zamislite da vozite s punom šalicom vruće kave na sjedalu do vas. Vozite tako 
da je ne prolijete. Pravilo broj dva je da pripazite na sve što bi se moglo dogoditi. Što više snijega 
ima, to više morate pripaziti na cestu. Isprobajte koliko vremena je potrebno da se zaustavite ako 
nježno zakočite. Zapamtite da možda vozite brže nego što mislite. Općenito, kada je cesta mokra, 
omogućite si veću udaljenost pri zaustavljanju nego obično. Utrostručite ovu udaljenost kada vozite 
po snijegu i još više kada vozite po ledu. Pokušajte zadržati kontrolu nad svojim vozilom u svako 
doba kako biste izbjegli nevolju.

Riding a bike

Optimalna količina tjelovježbe dio je zdravog života. Uz plivanje i džoging, vožnja biciklom jedna 
je od najboljih cjelovitih vježbi. Pomaže u povećanju snage i energije. Također, pridonosi boljem 
tonusu mišića i jačem srcu. Povećanje snage nije jedina prednost vožnje biciklom. Ne nosite težinu 
svojeg tijela na stopalima. Zbog toga je vožnja biciklom dobar oblik vježbe za ljude s bolnim leđi-
ma ili stopalima. No, kao i kod svakog oblika tjelovježbe, potrebno je početi polako i postepeno 
pojačavati. Previše vježbi odjednom može oštetiti mišiće koji na to nisu naviknuti. U slučaju da 
zbog zdravstvenih razloga imate bilo kakvih sumnji vezanih uz vožnju biciklom, porazgovarajte s 
liječnikom. U najboljem slučaju,  trebali biste voziti bicikl dva do tri puta na tjedan. Kako bi vježba 
bila učinkovita, potrebno se malo uspuhati. Ako osjetite da gubite dah, nemojte brinuti da je to 
opasno. To jednostavno nije točno. Kratkoća daha znak je učinkovitosti vježbe. No, ako osjetite 
bol, trebate stati i odmoriti se. Nakon nekog vremena, postat će jednostavnije.

SLOVENE

Child athletes

Starši, katerih otroci kažejo poseben interes za določen šport, morajo sprejeti težko odločitev. Naj 
dovolijo svojim otrokom, da trenirajo, da bi postali vrhunski športniki in športnice? Za marsika-
terega otroka to pomeni, da mora začeti mlad. Šolske obveznosti, druženje s prijatelji in drugi 
interesi so tako na drugem mestu. Težko je razložiti mladim otrokom zakaj morajo trenirati pet 
ur na dan. To velja tudi za vikend, ko se večina njihovih prijateljev igra. Še en problem je seveda 
denar. V mnogih državah je na voljo denar za treninge s strani vlade za najboljše športnike. Če te 
podpore ne dobijo, morajo starši najti denar in čas, da podpirajo svoje otroke. Športna oblačila, 
prevozi do tekmovanj, posebna oprema in tako dalje, so lahko zelo draga. Mnogo staršev razuml-
jivo skrbi, da je začetek resnega treniranja pri zgodnjih letih lahko nevarno. Nekateri zdravniki se 
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strinjajo, da se lahko mlade mišice poškodujejo, če se začne trenirati preden se pravilno razvijejo. 
Trenerji pa so mnenja, da lahko dosežeš vrhunec kot športnik, samo če začneš mlad. Jasno pa je, 
da zelo malo ljudi doseže vrhunec. Zate se morajo starši in otroci pripraviti na neuspeh. Zgodi se 
tudi po mnogih letih treniranja.

Catching a cold

Zdravo, moje ime je Kristina in svetujem ljudem, ki imajo vprašanja o svojem zdravju. V tem ob-
dobju dobim ogromno pisem. Ljudje se pritožujejo, da imajo prehlad, ki se ga ne morejo znebiti. 
Obstaja ogromno zgodb kako preprečiti ali ozdraviti prehlad. Tako da je včasih kar težko vedeti 
kaj narediti. Prehladi so redkokdaj nevarni, razen za ljudi, ki so že šibki, kot naprimer starejši in 
dojenčki. Vendar pa so prehladi vseeno vedno neudobni in ponavadi zelo neprijetni. Seveda lahko 
kupite ogromno zdravil, ki bodo pomagala pri neprijetnosti vašega prehlada. Ampak zapomnite 
si, da nič ne more dejansko ozdraviti prehlada ali ga hitreje pregnati. Zavedati se je treba, da je 
lahko vsako zdravilo, ki je dovolj močno, da vam izboljša počutje, tudi nevarno. Če že jemljete 
zdravila za kakšno drugo bolezen se vedno pozanimate pri vašem zdravniku, če je vse v redu. In 
zapomnite si, da vas ta zdravila lahko uspavajo.  Prosim ne vozite če vas uspavajo! Na koncu naj 
dodam, da čudežne hrane ali pijače ni. Najboljša rešitev je, da ste močni in zdravi. Manj verjetno 
bo, da se boste prehladili, če pa se boste, pa ne bo tako hudo!

Driving in Winter

Zima je nevarna, ker je težko vedeti kaj se bo zgodilo. Nesreče se lahko zlahka zgodijo. Megla vas 
lahko čaka na drugi strani hriba. Led se lahko skriva pod stopljenim snegom, kjer čaka, da vas 
vrže s ceste. Avto, ki se vozi proti vam lahko nenadoma zdrsne čez cesto. Prvo pravilo ko vozite po 
zaledenelih cestah je, da vozite previdno. Neenaki premiki lahko povzročijo, da je avto nenadoma 
zelo težko kontrolirat. Vsakič, ko obrnete volan, zavirate ali pospešujete, morate biti kolikor se da 
nežni in počasni. Predstavljate si, da se vozite s polno skodelico kave na sedežu poleg vas. Vozite 
tako, da je ne polijete. Drugo pravilo je, da ste pozorni na to, kaj se lahko zgodi. Več ledu kot je, dlje 
je potrebno pogledati. Preizkusite kako dolgo je potrebno, da se ustavite tako da nežno zavirate. 
Zapomnite si, da mogoče vozite hitreje kot si predstavljate. Splošno pravilo je, da si pustite dvojno 
zaviralno razdaljo kot ponavadi, ko je cesta mokra. Uporabite trikratno razdaljo, če je sneg in še 
več, če je led. Poskusite imeti avto pod nadzorom ves čas in tako se boste izognili težavam.
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Riding a bike 

Zadostna količina gibanja je del zdravega načina življenja. Tako kot tek in plavanje, je vožnja s 
kolesom ena izmed najboljših oblik vsestranskega gibanja. Lahko vam pomaga zvišati vašo moč in 
energijo. Prav tako dobite bolj učinkovite mišice in močnejše srce. Ampak povišanje vaše moči ni 
edina prednost vožnje s kolesom. Ne nosite teže vašega telesa na nogah.  Zato je vožnja s kolesom 
dobra oblika gibanja za ljudi z bolečinami v nogah in v hrbtu. Seveda pa je, kot pri vseh oblikah 
gibanja, tudi tu potrebno začeti počasi in krepiti nežno. Če se prehitro zaženete, lahko poškodujete 
vaše mišice, ki niso navajene delati. Če imate kakšne dvome o vožnji s kolesom zaradi zdravstvenih 
razlogov, se pogovorite z vašim zdravnikom. Idealno bi se bilo s kolesom voziti vsaj dvakrat do 
trikrat tedensko. Zato da vam gibanje dobro dene, morate biti malo brez sape. Če vam zmanjkuje 
sape naj vas ne skrbi, da je to nevarno. To enostavno ni res. Pomanjkanje sape je znak, da ima 
vaja pravi učinek. Če pa ugotovite, da vas boli, potem pa se ustavite in se spočijte.Čez čas bo lažje.

BULGARIAN

Child athletes

Родителите, чиито деца показват специален интерес към определен спорт, трябва да вземат 
трудно решение. Трябва ли да позволят на децата си да тренират, за да станат топспортисти? 
За много деца това означава да започнат много малки. Училището, излизането с приятели 
и другите интереси трябва да останат на второ място. Много е трудно да обясниш на 
малките деца, защо трябва да тренират по пет часа на ден. Това включва дори уикенда, 
когато повечето им приятели играят. Друг проблем, разбира се, са парите. В много държави 
пари за тренировки се предоставят от правителството на най-добрите млади атлети. Ако 
тази помощ не може да бъде предоставена, родителите трябва да намерят парите и времето 
да подкрепят децата си. Спортните дрехи, транспортът до състезанията, специалната 
екипировка и така нататък могат да бъдат много скъпи. Много родители разбираемо са 
разтревожени, че започването на сериозни тренировки на толкова ранна възраст е опасно. 
Някои лекари са съгласни, че мускулите могат да бъдат увредени от тренировките преди да 
са се развили напълно. Треньорите, от друга страна, вярват че можеш да достигнеш върха 
като спортист, само ако започнеш от малък. Ясно е, че много малко хора достигат върха. 
Така че е и родителите, и децата трябва да са готови за провал. Случва се дори след много 
години тренировки.
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Catching a cold

Здравейте, името ми е Кристина и давам съвети на хора с въпроси относно здравето им. 
Получавам много писма по това време на годината. Хората се оплакват, че имат настинка, 
която не минава. Има толкова много различни съвети как да се предпазим или да се 
излекуваме от настинка. Така че често е трудно да знаем какво да направим. Настинките 
рядко са опасни, освен за хора които по принцип са слаби, като възрастните или малките 
деца. Въпреки това, настинките винаги предизвикват неудобства и обикновено са крайно 
неприятни. Разбира се, можете да купите много лекарства, които ще ви помогнат да 
направите настинката си по-малко неприятна. Но помнете, че всъщност нищо не може да 
излекува настинката или да я накара да мине по-бързо. Друг въпрос е, че всяко лекарство, 
което е достатъчно силно, за да ви накара да се чуствате по-добре, може да е опасно. Ако вече 
приемате лекарство за друго заболяване, винаги се консултирайте с лекаря си, дали няма 
проблем. И помнете, че могат да ви направят сънлив. Ако това е така, моля, не се опитвайте 
да шофирате. И последно, няма вълшебни храни и напитки. Най-доброто решение винаги 
е да се поддържате силен и здрав. Шансът да настинете е по-малък, а ако се случи, няма да 
е толкова тежка.

Driving in winter 

Зимата е опасна, защото е толкова трудно да знаеш какво ще се случи. Злополуките се 
случват толкова лесно. Мъглата може да чака да те посрещне от другата страна на хълма. 
Ледът може да се крие под топящия се сняг, чакайки да те изпрати извън пътя. Колата, 
идваща към вас, може внезапно да се плъзне през пътя. Правило Номер Едно за каране по 
заледени пътища е да карате спокойно. Резките движения могат изведнъж да направят колата 
много трудна за управление. Всеки път, когато завъртате волана, спирате или увеличавате 
скоростта, трябва да го правите колкото е възможно по-внимателно и бавно. Представете 
си, че карате с чаша, пълна с горещо кафе на съседната седалка. Карайте, така че да не я 
разлеете. Правило Номер Две е да внимавате какво може да се случи. Колкото по-заледено 
е, толкова по-надалеч по пътя трябва да гледате. Изпробвайте колко време отнема да спрете 
чрез внимателно натискане на спирачката. Помнете, че може би карате по-бързо от колкото 
си мислите. Като цяло, предвидете спирачен път двойно по-дълъг от нормалното, когато 
пътят е мокър. Използвайте тройно по-голямо разстояние на сняг и дори повече на лед. 
Опитайте се да държите колата си под контрол през цялото време и ще избегнете проблеми.
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Riding a bike 

Достатъчние упражнения са част от здравословния живот. Заедно с бягането и плуването, 
карането на колело е един от най-добрите методи за всестранна тренировка. То може да ви 
помогне да станете по-силен и енергичен. Също така ви помага за по-ефикасни мускули и по-
силно сърце. Но да станете по-силен не е единственото предимство на колоезденето. Краката 
не носят тежестта на тялото ви. Ето защо, колоезденето е добра форма на упражнение за 
хора с болки в краката и гърба. При все това, с всички упражнения, важното е да започнете 
бавно и да надграждате внимателно. Прекалено много напрягане за кратко време може да 
увреди мускули, които не са свикнали на натоварване. Ако се колебаете дали да започнете 
да карате колело поради здравословни причини, говорете с лекаря си. В идеалния случай, 
трябва да карате колело поне два или три пъти седмично. За да е ползотворна тренировката, 
би трябвало леко да се задъхате. Не се тревожете, че ако започнете да се задъхвате, може 
да е вредно. Това просто не е вярно. Задъхването е признак, че тренировката има желания 
ефект. Но ако усетите болки трябва да спрете и да си починете. След кратко време ще стане 
по-лесно.

CZECH

Child athletes

Rodiče dětí, které projevují zvýšený zájem o některý ze sportů, mají před sebou nelehké rozhodování. 
Měli by dětěm dovolit trénovat proto, aby z nich vyrostli špičkoví sportovci a sportovkyně? Pro 
mnohé děti to znamená začít od malička. Škola, kamarádi a jiné zájmy musejí být druhořadé. Malým 
dětem je velmi těžké vysvětlit, proč musejí trénovat pět hodin denně. Trénink zabírá i víkendy, 
kdy si většina jejich kamarádů hraje. Další problém jsou samozřejmě peníze. Vlády v  mnohých 
zemích poskytují finanční prostředky  nejlepším mladým atletům. Pokud taková pomoc není 
dostupná, rodiče si musejí najít čas a peníze na podporu svých dětí. Sportovní oblečení, doprava 
na soustředění, zvláštní vybavení a jiné, mohou být velmi drahé. Mnozí rodiče si pochopitelně 
dělají starosti z toho, že náročný sportovní výcvik je v útlém věku nebezpečný. Někteří lékaři se 
shodují na tom, že ještě nevyvinuté dětské svaly se tréninkem mohou poškodit. Ale trenéři věří, 
že dosáhnout vrchol jako sportovec je možné, jen když se začne odmalička. Jasné je, že jen málo 
lidí se dostane na špičku. Takže jak rodiče, tak děti by měli být připraveni na možnost neúspěchu. 
To se stává i po mnoha letech trénování.
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Catching a cold

Dobrý den, jmenuji se Kristina a odpovídám lidem na otázky, týkající se jejich zdraví. V tomto 
ročním období dostávám vždy mnoho dopisů. Lidé si stěžují na nachlazení, z kterého se nemohou 
dostat.  Existuje mnoho rozlišných názorů, jak se nachlazení vyhnout nebo jak ho léčit. Takže je 
často těžké vědět, co dělat. Nachlazení nebývá zpravidla nebezpečné, s výjimkou pro lidi, kteří jsou 
slabí, jako například starší lidé anebo novorozeňata. Ale i tak je nachlazení vždycky nepohodlné 
a krajně nepříjemné. Samozřejmě, že prozmírnění nachlazení se dá koupit množství léků, které 
příznakům nachlazení uleví. Ale pamatujte, že ve skutečnosti nic nemůže vyléčit nebo urychlit 
průběh nachlazení. Další věc je, že každý lék, který je dostatečné silný na to, aby vám umožnil se 
cítit lépe, může být nebezpečný. Pokud už nějaké léky berete proti jiné nemoci, vždy se o tom po-
raďte s vaším lékařem. A nezapomeňte, že tyto léky ve vás mohou vyvolat ospalost. Nepokoušejte 
se řídit vozidlo, pokud se tak stane. A nakonec, neexistují žádná zázračná jídla ani nápoje. Nejlepsí 
odpověď je: udržovat se silným a zdravým. Budete mít tak menší šanci se nachladit a pokud se 
přece jen nachladíte, nemělo by to být tak hrozné.

Driving in winter

Zima je nebezpečná, protože je těžké vědět, co se stane. Nehody se stávají velmi snadno. Na vrcholu 
kopce na vás může číhat mlha. Pod tajícím sněhem se může skrývat led a čekat, až vás smete ze 
silnice Jedoucí auto v protisměru může neočekávaně dostat smyk. Pravidlo číslo jedna pro jízdu 
na zledovatělých cestách je jet pomalu. Prudké pohyby mohou ztížit ovládání auta. Při každém 
otočení volantem, brzdění, anebo zvýšení rychlosti musíte být opatrní a co možná nejpomalejší.  
Představte si, že řídíte auto a vedle sebe na sedadle máte hrnek s horkou kávou. Řid´te tak, aby 
se káva nevylila. Pravidlo číslo dvě je si dávat pozor, co by se mohlo stát. Čím víc ledu na cestě, 
tím delší kus cesty musíte sledovat. Mírným přibržděním vyzkoušejte, jak dlouho trvá se zastavit. 
Nezapomínejte, že je možné, že jedete rychleji, než si myslíte. Všeobecně platí, že vzdálenost při 
brždění na mokré silnici je dvakrát větší než normálně. Prodlužte tuto vzdálenost třikrát  při brždění 
na sněhu a ještě víc na ledě. Vždycky se snažte mít vozidlo pod kontrolou a vyhnete se problémům.

Riding a bike 

Mít dostatek tělesného pohybu je součástí zdravého způsobu života. Spolu s běháním a plaváním 
je jízda na kole jeden z nejlepších celoročních sportů. Pomáhá zvětšit sílu a dodává energii. Také 
posiluje svalstvo a srdce. Ale získat větší sílu není jediná výhoda jízdy na kole. Vaše nohy nenesou 
celou váhu vašeho těla. Proto je jízda na kole vhodným způsobem tělesného pohybu pro lidi s 



202

Appendix A: the four texts used As the “text dAtA” when meAsuring linguistic distAnces

bolestmi nohou nebo zad. Jako se všemi druhy tělesného pohybu, je důležité začínat pomalu a 
zátěž postupně a s citem zvyšovat. Příliš mnoho cvičení najednou může poškodit svaly, které nejsou 
zvyklé se namáhat. Pokud máte jakékoli pochyby o tom, zda ježdění na kole je vhodné pro vaše 
zdraví, poradťe se s lékařem. Ideálně byste měli jezdit na kole nejméně dvakrát až třikrát týdně. 
Aby vám cvčiení prospívalo, měli byste se trochu zadýchat. Pokud začnete ztrácet dech, nemusíte 
si dělat starosti, že by to mohlo být nebezpečné. To prostě není pravda. Zadýchávání je důkazem 
toho, že cvičení má správný účinek. Pokud však ucítíte bolest, měli byste přestat a oddechnout si. 
Po chvilce to bude snazší.

SLOVAK

Child athletes

Rodičia tých detí, ktoré prejavujú zvýšený záujem o niektorý zo športov, majú pred sebou neľahké 
rozhodovanie. Mali by umožniť deťom trénovať toľko, aby z nich vyrástli špičkoví športovci a 
športovkyne? Pre mnohé deti to znamená začať od malička. Škola, kamaráti a iné záujmy musia byť 
druhoradé. Malým deťom je veľmi ťažké vysvetliť, prečo musia trénovať päť hodín denne. Tréning 
zaberá aj víkendy, čas, kedy sa väčšina kamarátov dieťaťa hrá. Ďalším problémom sú samozrejme 
peniaze. Vlády v mnohých krajinách poskytujú financie pre najlepších mladých atlétov. Ak táto po-
moc nie je dostupná, rodičia si musia nájsť čas a peniaze na podporu svojich detí. Športové oblečenie, 
doprava na preteky, špeciálna výstroj a iné, môžu byť veľmi drahé. Veľa rodičov si pochopiteľne 
robí starosti z toho,  že seriózny športový tréning v útlom veku je nebezpečný. Niektorí doktori sa 
zhodujú na tom, že ešte nevyvinuté detské svaly sa môžu tréningom poškodiť. Ale tréneri veria, že 
dosiahnuť vrchol ako športovec je možné len ak sa začne od malička. Jasné je, že iba veľmi málo 
ľudí sa dostane na špičku. Takže aj rodičia aj deti by mali byť pripravení na možnosť neúspechu. 
Stáva sa to aj po mnohých rokoch trénovania.

Catching a cold

Dobrý deň, volám sa Kristina a odpovedám ľuďom na otázky týkajúce sa ich zdravia. V tomto ob-
dobí roka vždy dostávam veľa listov. Ľudia sa sťažujú na nádchu, z ktorej sa nemôžu dostať. Existuje 
mnoho rozličných názorov, ako sa vyhnúť nádche alebo ako ju vyliečiť. Takže je často ťažké vedieť, 
čo robiť. Nádchy sú málokedy nebezpečné, okrem prípadov ľudí, ktorí sú slabí, ako napríklad starší 
ľudia alebo bábätká. Aj tak, nádchy sú vždy nepohodlné a zvyčajne dosť nepríjemné. Samozrejme, že 
na zmiernenie nádchy sa dá nakúpiť množstvo liekov, ktoré pomôžu uľahčiť príznaky. Ale pamätajte, 
že v skutočnosti nič nemôže vyliečiť alebo urýchliť priebeh nádchy. Ďalšou vecou je, že každý liek, 
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ktorý je dostatočne silný na to, aby vám umožnil cítiť sa lepšie, môže byť nebezpečný. Ak už beriete 
lieky  kvôli iným chorobám, vždy sa o tom poraďte s vaším lekárom. A nezabudnite na to, že tieto 
lieky môžu vo vás vyvolať ospalosť. Nepokúšajte sa riadiť vozidlo, ak sa tak stane! Nakoniec, neexistujú 
žiadne zázračné jedlá ani nápoje. Najlepšou odpoveďou je: udržiavať sa silným a zdravým. Budete 
mať tak menšiu šancu, že nádchu dostanete, a ak aj áno, nemala by byť veľmi silná!

Driving in winter

Zima je nebezpečná, lebo je ťažko vedieť, čo sa stane. Nehody sa stávajú veľmi ľahko. Na vrchole 
kopca na vás môže číhať hmla. Pod roztápajúcim sa snehom môže byť skrytý ľad, ktorý čaká na 
to, ako vás vyženie z cesty. Auto prichádzajúce v protismere sa môže zrazu pošmyknúť. Pravidlo 
číslo jeden na jazdenie po zľadovatelých cestách je jazdiť pokojne. Prudké pohyby môžu zťažiť 
ovládanie auta. Pri každom otočení volantom, brzdení, alebo zvýšení rýchlosti musíte byť opatrný 
a čo najpomalší. Predstavte si, že jazdíte so šálkou plnou horúcej kávy, ktorá je na sedadle vedľa vás. 
Šoférujte tak, aby ste ju nerozliali. Pravidlo číslo dva je dávať pozor na to, čo by sa mohlo stať. Čím 
viac ľadu je na ceste, tým dlhší kus cesty musíte sledovať. Miernym brzdením vyskúšajte ako dlho 
trvá zastaviť. Pamätajte na to, že je možné, že šoférujete rýchlejšie ako si myslíte. Vo všeobecnosti, 
zdvojnásobte vašu normálnu brzdnú dráhu pri mokrej vozovke. Predĺžte túto vzdialenosť trikrát 
pri výskyte snehu, a ešte viac pri ľade. Snažte sa vždy udržať kontrolu nad vozidlom a vyhnete sa 
tak problémom.

Riding a bike 

Dostatok pohybu je súčasťou zdravého spôsobu života. Bicyklovanie je popri behaniu a plávaní 
jedným z najlepších celoročných športov. Môže pomáhať zvýšeniu sily a energie. Takisto posilňuje 
svalstvo a srdce. Avšak zvýšenie vašej sily nie je jedinou výhodou jazdy na bicykli. Vaše nohy ne-
nesú celú váhu vášho tela. Z toho dôvodu je jazda na bicykli vhodnou formou cvičenia pre ľudí, s 
boľavými nohami a chrbtom . Ako pri každom cvičení, dôležité je začať pomaly a postupne záťaž 
zvyšovať. Príliš veľa cvičenia naraz môže poškodiť svaly, ktoré nie sú zvyknuté pracovať. Ak máte 
akékoľvek pochybnosti o vhodnosti bicyklovania pre vaše zdravie, poraďte sa s lekárom. Ideálne 
by ste mali jazdiť na bicykli minimálne dva až tri krát do týždňa. Aby Vám cvičenie prospievalo, 
mali by ste sa trochu zadýchať. Ak začnete strácať dych, nemusíte si robiť starosti, že by to mohlo 
byť nebezpečné. To naozaj nie je pravda. Lapanie po dychu je dôkazom toho, že cvičenie má ten 
správny účinok. Ak však cítíte bolesť, mali by ste prestať a oddýchnuť si. Po čase to bude ľahšie.
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POLISH
Child athletes

Rodzice, których dzieci wykazują szczególne zainteresowanie jakimś rodzajem sportu, mają do 
podjęcia trudną decyzję. Czy powinni oni pozwolić swoim dzieciom na trenowanie, by stały się one 
najlepszymi  sportowcami? Dla wielu dzieci to oznacza rozpoczęcie w bardzo młodym wieku. Praca 
w szkole, spotykanie się ze znajomymi I inne zainteresowania muszą zejść na dalszy plan. Bardzo 
trudno jest wyjaśnić małym dzieciom dlaczego muszą trenować pięć godzin dziennie. To dotyczy 
także weekendów, kiedy większość ich przyjaciół się bawi. Inny problem to oczywiście pieniądze. 
W wielu krajach rząd udostępnia pieniądze na treningi dla najlepszych młodych sportowców. 
Jeśli ta pomoc jest niedostępna, rodzice muszą znaleźć czas i pieniądze, aby wesprzeć swoje dzieci. 
Odzież sportowa, dowozy na zawody, specjalistyczne wyposażenie itp. mogą być bardzo kosztowne. 
W zrozumiały sposób wielu rodziców niepokoi się, że to niebezpieczne, żeby zaczynać poważne 
treningi sportowe w tak wczesnym wieku. Niektórzy lekarze przyznają, że młode mięśnie mogą 
zostać uszkodzone w trakcie treningów zanim się odpowiednio rozwiną. Jednakże trenerzy wierzą, 
że można osiągnąć szczyt jako  sportowiec jedynie jeśli zaczyna się młodo. Jasne jest, że bardzo 
niewiele osób osiąga szczyty. Tak więc zarówno rodzice, jak i dzieci powinni być przygotowani na 
porażkę. To zdarza się nawet po wielu latach trenowania.

Catching a cold

Cześć, mam na imię Krystyna i udzielam rad osobom, które mają pytania dotyczące zdrowia. O tej 
porze roku dostaję wiele listów. Ludzie skarżą się na przeziębienie, które nie chce minąć. Istnieje 
bardzo wiele historii na temat tego, jak zapobiegać przeziębieniom albo je leczyć. Często trudno 
powiedzieć co trzeba robić. Przeziębienia są rzadko niebezpieczne, z wyjątkiem ludzi, którzy są 
już słabi, jak strarsi ludzie i małe dzieci. Mimo wszystko , przeziębienia strasznie przeszkadzają  
i są zazwyczaj bardzo nieprzyjemne. Oczywiście można kupić wiele lekarstw, które sprawiają, 
że przeziębienie staje się mniej nieprzyjemne. Ale pamiętaj, że nic nie może naprawdę wyleczyć 
przeziębienia  lub sprawić, że przejdzie szybciej. Inną rzeczą jest to, że jakikolwiek lek, który jest 
wystarczająco silny, aby poczuć się lepiej może być niebezpieczny. Jeśli  przyjmujesz lek na inne 
choroby zawsze skonsultuj się z lekarzem, czy  wszystko jest  w porządku. I pamiętaj, że może się 
zdarzyć, że mogą one powodować senność. Pamietaj, nie próbuj siadać za kierownicę kiedy się tak 
dzieje. I w końcu , nie ma żadnego magicznego jedzenia ani napojów. Najlepszym rozwiązaniem 
jest być silnym i zdrowym. Będziesz miał mniejsze szanse aby złapać przeziębienie, ale jeśli się już 
tak zdarzy, to nie powinno być tak źle!
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polish

Driving in winter

Zima jest niebezpieczna, ponieważ bardzo trudno jest przewidzieć, co się wydarzy. Wypadki przytra-
fiają się bardzo łatwo. Mgła może oczekiwać na was za szczytem wzgórza. Lód może się skrywać pod 
stopionym śniegiem, i może sprawić, że wypadniemy z drogi. Samochód nadjeżdżający z naprzeci-
wka może nagle poślizgnąć się na drodze. Zasadą numer jeden dla jeżdżacych po oblodzonych 
drogach jest jazda powoli. Nieregularne ruchy mogą sprawić, że samochód bardzo trudno będzie 
kontrolować. Za każdym razem kiedy skręcasz kierownicę, hamujesz  lub zwiększasz prędkość, 
musisz to robić delikatnie i najwolniej jak to możliwe. Wyobraź sobie, że jedziesz z pełnym kubki-
em gorącej kawy na siedzeniu obok. Prowadź tak by jej nie rozlać. Zasada numer dwa,  uważaj na 
to, co może się wydarzyć. Im więcej lodu na drodze, tym dalej w przód trzeba patrzeć. Przetestuj, 
jak długo potrzeba, aby zatrzymać się przy delikatnym hamowaniu. Pamiętaj, że możecie jechać 
szybciej niż myślicie. Ogólnie, musisz podwoić swoją normalną drogę hamowania, gdy droga jest 
mokra. Użyj trzykrotnej takiej odległości na śniegu, a na lodzie nawet większej. Staraj się utrzymać 
kontrolę nad samochodem przez cały czas a unikniesz kłopotów.

Riding a bike 

Wykonywanie odpowiedniej  ilości ćwiczeń jest częścią zdrowego stylu życia. Obok joggingu i 
pływania, jazda na rowerze jest jedną z najlepszych całościowych  form ćwiczenia. Może ona pomóc 
w zwiększeniu waszej siły i energii. Daje ona także bardziej skuteczne mięśnie i silniejsze serce. Ale 
zwiększenie waszej siły nie jest jedyną zaletą jazdy na rowerze. Ciężar waszego ciała nie spoczywa 
na waszych stopach. Dlatego jazda na rowerze jest dobrą formą ćwiczenia dla osób z bolącymi 
stopami albo plecami. Jednakże, tak jak z wszystkimi formami ćwiczeń, ważne jest, żeby zaczynać 
powoli i zwiększać stopniowo.  Ćwiczenie zbyt długo i zbyt szybko może uszkodzić mięśnie, które 
nie są przywykłe do pracy. Jeśli masz jakiekolwiek wątpliwości na temat rozpoczęcia jazdy na row-
erze z powodów zdrowotnych, porozmawiaj o tym z twoim lekarzem. Idealnie powinnaś jeździć 
na rowerze przynajmniej dwa lub trzy razy w tygodniu. Aby ćwiczenie było dobrze wykonane, 
powinnaś dostać lekkiej zadyszki. Nie przejmuj się, jeśli zaczniesz dostawać zadyszki, bo może to 
być niebezpieczne. To po prostu nie jest prawda. Krótki  oddech pokazuje, że ćwiczenie przynosi 
właściwe efekty. Jednakże, jeśli odczuwasz ból, powinnaś stanąć i odpocząć. Po chwili będzie łatwiej.



Appendix B: The word lists used as the 
“list data” when measuring linguistic 
distances and as the testing material for 
the translation task

ENGLISH
1 time 26 place 51 development 76 hour
2 year 27 point 52 room 77 rate
3 people 28 house 53 water 78 law
4 man 29 country 54 form 79 door
5 day 30 week 55 car 80 court
6 thing 31 member 56 level 81 office
7 child 32 end 57 policy 82 war
8 government 33 word 58 council 83 reason
9 part 34 example 59 line 84 minister

10 life 35 family 60 need 85 subject
11 case 36 fact 61 effect 86 person
12 woman 37 percent 62 use 87 period
13 work 38 month 63 idea 88 society
14 system 39 side 64 study 89 process
15 group 40 night 65 girl 90 mother
16 number 41 eye 66 name 91 voice
17 world 42 head 67 result 92 police
18 area 43 information 68 body 93 kind
19 course 44 question 69 friend 94 price

20 company 45 power 70 right 95 position

21 problem 46 money 71 authority 96 age
22 service 47 change 72 view 97 figure
23 arm 48 interest 73 report 98 education
24 party 49 order 74 face 99 programme
25 school 50 book 75 market 100 minute
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CROATIAN
1 vrijeme 26 mjesto 51 razvoj 76 Sat
2 godina 27 točka 52 soba 77 stopa
3 ljudi 28 kuća 53 voda 78 zakon
4 čovjek 29 zemlja 54 obrazac 79 vrata
5 dan 30 tjedan 55 auto 80 sud
6 stvar 31 član 56 stupanj 81 ured
7 dijete 32 kraj 57 odredba 82 rat
8 vlada 33 riječ 58 savjet 83 razlog
9 dio 34 primjer 59 linija 84 ministar

10 život 35 obitelj 60 potreba 85 tema
11 slučaj 36 činjenica 61 utjecaj 86 osoba
12 žena 37 postotak 62 upotreba 87 period
13 posao 38 mjesec 63 ideja 88 društvo
14 sustav 39 strana 64 istraživanje 89 proces
15 grupa 40 noć 65 djevojčica 90 majka
16 broj 41 oko 66 ime 91 glas
17 svijet 42 glava 67 rezultat 92 policija
18 odjel 43 informacija 68 tijelo 93 vrsta
19 tečaj 44 pitanje 69 prijatelj 94 cjena
20 tvrtka 45 moć 70 pravo 95 pozicija
21 problem 46 novac 71 autoritet 96 starost
22 služba 47 promjena 72 pogled 97 figura
23 ruka 48 interes 73 izveštaj 98 obrazovanje
24 zabava 49 narudžba 74 lice 99 program
25 škola 50 knjiga 75 tržnica 100 minuta
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Appendix b: the word lists used As the “list dAtA” when meAsuring linguistic distAnces

SLOVENE
1 čas 26 mesto 51 razvoj 76 ura
2 leto 27 točka 52 soba 77 stopnja
3 ljudje 28 hiša 53 voda 78 zakon
4 mož 29 država 54 obrazec 79 vrata
5 dan 30 teden 55 avto 80 sodišče
6 stvar 31 član 56 nivo 81 pisarna 
7 otrok 32 konec 57 politika 82 vojna
8 vlada 33 beseda 58 svet 83 razlog
9 del 34 primer 59 linija 84 minister

10 življenje 35 družina 60 potreba 85 predmet
11 primer 36 dejstvo 61 učinek 86 oseba
12 ženska 37 odstotek 62 uporaba 87 obdobje
13 delo 38 mesec 63 ideja 88 družba	
14 sistem 39 stran 64 tudija 89 postopek
15 skupina 40 noč 65 deklica 90 mati
16 število 41 oko 66 ime 91 glas
17 svet 42 glava 67 rezultat 92 policija
18 območje 43 informacija 68 telo 93 vrsta 
19 tečaj 44 vprašanje 69 prijatelj 94 cena
20 podjetje 45 moč 70 pravica 95 pozicija
21 problem 46 denar 71 avtoriteta 96 starost
22 služba 47 sprememba 72 razgled 97 postava 
23 roka 48 interes 73 poročilo 98 izobrazba
24 zabava 49 naročilo 74 obraz 99 program
25 šola 50 knjiga 75 tržnica 100 minuto
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bulgAriAn

BULGARIAN
1 време 26 място 51 развитие 76 час

2 година 27 точка 52 квартира 77 стойност

3 люде 28 къща 53 вода 78 закон

4 мъж 29 страна 54 формуляр 79 врата

5 ден 30 седмица 55 кола 80 съд

6 нещо 31 член 56 ниво	 81 офис

7 дете 32 край 57 политика 82 война

8 правителство 33 дума 58 съвет 83 причина

9 част 34 пример 59 линия 84 министър	

10 живот 35 семейство 60 нужда 85 тема

11 случай 36 факт 61 ефект 86 човек

12 жена 37 процент 62 употреба 87 период

13 работя 38 месец 63 идея 88 общество

14 система 39 страна 64 изследване 89 процес

15 група 40 нощ 65 момиче 90 майка

16 брой 41 око 66 име 91 глас

17 свят 42 глава 67 резултат 92 полиция

18 зона 43 информация	 68 тяло 93 вид

19 курс 44 въпрос 69 приятел 94 цена

20 компания 45 мощност 70 право 95 позиция

21 проблем 46 пари 71 авторитет	 96 възраст

22 служба 47 промяна 72 гледка 97 фигура

23 ръка	 48 интерес 73 доклад 98 образование

24 забава 49 поръчка 74 лице 99 програма

25 училище 50 книга 75 пазар 100 минута
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Appendix b: the word lists used As the “list dAtA” when meAsuring linguistic distAnces

CZECH
1 čas 26 místo 51 vývoj 76 hodina

2 rok 27 tečka 52 pokoj 77 míra

3 lidi 28 dům 53 voda 78 zákon

4 muž 29 země 54 formulář 79 dveře

5 den 30 týden 55 auto 80 soud

6 věc 31 člen 56 úroveň 81 kancelář

7 dítě 32 konec 57 politika 82 válka

8 vláda 33 slovo 58 rada 83 důvod

9 část 34 příklad 59 linka 84 ministr

10 život 35 rodina 60 potřeba 85 předmět

11 případ 36 fakt 61 účinek 86 osoba

12 žena 37 procento 62 použití 87 období

13 práce 38 měsíc 63 nápad 88 společnost

14 soustava 39 strana 64 studie 89 proces

15 skupina 40 noc 65 dívka 90 matka

16 číslo 41 oko 66 jméno 91 hlas

17 svět 42 hlava 67 výsledek 92 policie

18 prostor 43 informace 68 tělo 93 druh

19 kurz 44 otázka 69 přítel 94 cena

20 firma 45 moc 70 právo 95 pozice

21 problém 46 peníze 71 autorita 96 věk

22 služba 47 změna 72 pohled 97 postava

23 ruka 48 zájem 73 zpráva 98 vzdělání

24 večírek 49 objednávka 74 tvář 99 program

25 škola 50 kniha 75 trh 100 minuta
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slovAk

SLOVAK
1 čas 26 miesto 51 rozvoj 76 hodina

2 rok 27 bod 52 miestnosť 77 miera

3 ľudia 28 dom 53 voda 78 zákon

4 človek 29 krajina 54 formulár 79 dvere

5 deň 30 týždeň 55 auto 80 súd

6 vec 31 člen 56 úroveň 81 kancelária

7 dieťa 32 koniec 57 predpis 82 vojna

8 vláda 33 slovo 58 rada 83 dôvod

9 časť 34 príklad 59 línia 84 minister

10 život 35 rodina 60 potreba 85 téma

11 prípad 36 fakt 61 účinok 86 človek

12 žena 37 percent 62 používanie 87 doba

13 práca 38 mesiac 63 nápad 88 spoločnosť

14 systém 39 strana 64 výskum 89 proces

15 skupina 40 noc 65 dievča 90 matka

16 číslo 41 oko 66 meno 91 hlas

17 svet 42 hlava 67 následok 92 polícia

18 oddelenie 43 informácie 68 telo 93 druh

19 kurz 44 otázka 69 priateľ 94 cena

20 spoločnosť 45 moc 70 právo 95 poloha

21 problém 46 peniaze 71 autorita 96 vek

22 služba 47 zmena 72 výhľad 97 postava

23 ruka 48 záujem 73 správa 98 vzdelanie

24 večierok 49 objednávka 74 tvár 99 program

25 škola 50 kniha 75 trh 100 minúta
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Appendix b: the word lists used As the “list dAtA” when meAsuring linguistic distAnces

POLISH
1 czas 26 miejsce 51 rozwój 76 godzina

2 rok 27 punkt 52 pokój 77 wskaźnik

3 ludzie 28 dom 53 woda 78 ustawa

4 człowiek 29 kraj 54 formularz 79 drzwi

5 dzień 30 tydzień 55 samochód 80 sąd

6 rzecz 31 członek 56 poziom 81 biuro

7 dziecko 32 koniec 57 polityka 82 wojna

8 rząd 33 słowo 58 rada 83 powód

9 część 34 przykład 59 linia 84 minister

10 życie 35 rodzina 60 potrzeba 85 temat

11 przypadek 36 fakt 61 wpływ 86 osoba

12 kobieta 37 procent 62 używanie 87 okres

13 praca 38 miesiąc 63 pomysł 88 społeczeństwo

14 system 39 strona 64 badanie 89 proces

15 grupa 40 noc 65 dziewczynka 90 matka

16 liczba 41 oko 66 imię 91 głos

17 świat 42 głowa 67 wynik 92 policja

18 dziedzina 43 informacja 68 ciało 93 rodzaj

19 kurs 44 pytanie 69 przyjaciel 94 cena

20 firma 45 władza 70 prawo 95 pozycja

21 problem 46 pieniądze 71 autorytet 96 starość

22 służba 47 zmiana 72 widok 97 figura

23 ręka 48 interes 73 sprawozdanie 98 wykształcenie

24 impreza 49 zamówienie 74 twarz 99 program

25 szkoła 50 książka 75 targ 100 minuta 
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Appendix C: Slavic consonant and vowel 
inventory
The	consonants	of	Czech,	Slovak,	Polish,	Croati	an,	Slovene	and	Bulgarian.	

Bilabial Labiodental Dental Alveolar Post-alveolar Retrofl	ex (Alveolo)-
palatal Velar Glott	al

Plosive b	p	 d t ɲ	c	ɟ g	k	

Nasal m n

Trill  

Fricati	ve f v s	z ɫ ʒ	ʃ ʂ	ʐ ʑ	ɕ x ɦ

Aff	ricate t͡s	d�z d�ʒ	t͡ʃ dʐ	tʂ d�ʑ	t͡ɕ

Approxi-
-mant ʋ l j	ʎ w

A vowel chart containing all the vowels from Czech, Slovak, Polish, Croatian, Slovene and Bulgar-
ian. Th e positions are a relative approximation of the vowel space in all six languages. In Czech 
and Slovak vowel length is phonemic and Polish contains additional two nasal vowels, /ɛ̃/ and /ɔ̃/.
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Appendix D: An overview of the MICReLa 
experiment
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Appendix E: A screenshot from 
the MICReLa app showing one of 
the written cloze tests
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Appendix F: The four sets of pictures used 
for the picture task

Child athletes

Catching a cold
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Driving in winter

Riding a bike
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Appendix G: Detailed information on the 
participants
Number,	mean	age	and	sex	of	the	participants	who	did	the	written	cloze	test	broken	down	by	language	
combination.

Native	
language

Test language
Total % male Mean age

Croatian Slovene Bulgarian Czech Slovak Polish

Croatian 39 24 23 42 39 167 34.7 23.1

Slovene 27 19 26 29 28 129 36.4 23.6

Bulgarian 20 22 22 27 26 117 35.9 23.2

Czech 36 36 23 53 38 186 38.2 22.4

Slovak 28 32 24 45 28 157 32.5 22.7

Polish 35 36 28 35 48 182 35.7 22.8

Total 146 165 118 151 199 159 938 35.6 22.9

Number,	mean	age	and	sex	of	the	participants	who	did	the	spoken	cloze	test	broken	down	by	language	
combination.

Native	
language

Test language
Total % male Mean age

Croatian Slovene Bulgarian Czech Slovak Polish
Croatian 29 30 24 21 28 132 24.2 23.0
Slovene 34 31 24 24 32 145 29.0 23.9

Bulgarian 14 15 18 12 14 73 30.1 23.1
Czech 27 18 44 33 28 150 33.3 23.4
Slovak 19 26 29 47 24 145 28.3 22.4
Polish 29 41 37 37 34 178 33.7 23.0
Total 123 129 171 150 124 126 823 30.0 23.0
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Number,	mean	age	and	sex	of	the	participants	who	did	the	written	word	translation	task	broken	down	by	
language	combination.

Native	
language

Test language
Total % male Mean age

Croatian Slovene Bulgarian Czech Slovak Polish
Croatian 45 27 34 45 44 195 25.6 22.9
Slovene 40 16 38 36 33 163 35.6 23.0

Bulgarian 22 28 30 27 26 133 33.1 22.0
Czech 45 37 24 58 35 199 34.2 22.8
Slovak 26 30 19 23 38 136 37.5 22.8
Polish 33 25 38 39 38 173 32.4 23.2
Total 166 165 124 164 204 176 999 32.7 23.1

Number,	mean	age	and	sex	of	the	participants	who	did	the	spoken	word	translation	task	broken	down	by	
language	combination.

Native	
language

Test language
Total % male Mean age

Croatian Slovene Bulgarian Czech Slovak Polish
Croatian 40 49 29 37 45 200 29.0 22.8
Slovene 39 38 28 30 45 180 33.3 23.7

Bulgarian 27 29 28 24 22 130 36.2 23.0
Czech 30 35 50 30 36 181 37.6 22.6
Slovak 21 27 46 26 30 150 31.3 22.5
Polish 37 43 52 53 48 233 36.1 22.5
Total 154 174 235 164 169 178 1074 33.9 22.9
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Appendix g: detAiled informAtion on the pArticipAnts

Number,	mean	age	and	sex	of	the	participants	who	did	the	written	picture	task	broken	down	by	language	
combination.

Native	
language

Test language
Total % male Mean age

Croatian Slovene Bulgarian Czech Slovak Polish
Croatian  26 19 46 38 42 171 28.1 22.6
Slovene 21  22 33 31 37 144 29.9 24.1

Bulgarian 18 31  25 25 30 129 39.5 22.9
Czech 40 36 19  41 40 176 39.8 22.6
Slovak 34 30 20 27  30 141 31.9 22.2
Polish 50 45 38 58 57  248 32.7 23
Total 163 168 118 189 192 179 1009 33.5 22.9

Number,	mean	age	and	sex	of	the	participants	who	did	the	written	picture	task	broken	down	by	language	
combination.

Native	
language

Test language
Total % male Mean age

Croatian Slovene Bulgarian Czech Slovak Polish
Croatian  45 44 40 32 28 189 27 22.4
Slovene 40  51 29 31 34 185 25.4 23.5

Bulgarian 34 20  27 26 21 128 39.8 23
Czech 50 33 61  38 40 222 40.5 22.9
Slovak 30 31 40 43  30 174 30.5 22.5
Polish 44 49 46 39 46  224 36.2 22.9
Total 198 178 242 178 173 153 1122 33.2 22.9
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Appendix H: Correlation matrices
	The	correlations	between	the	predictors	(linguistic	and	extra-linguistic	factors)	and	the	criterion	variable	(the	
results	of	the	written	word	translation	task).	All	correlations	are	significant	at	the	.01	level.

Lex. dis Orth. dis Phon. dis Lan.	att. Lan. exp. WWTT
Lex. distances – list data 1

Orth. distances – list data .487 1
Phon. distances – list data .921 .656 1

Language	attitude −.221 −.164 −.235 1
Language exposure −.594 −.517 −.631 .264 1

Written	word	translation	task	 −.729 −.597 −.754 .283 .613 1

	The	correlations	between	the	predictors	(linguistic	and	extta-linguistic	factors)	and	the	criterion	variable	(the	
results	of	the	spoken	word	translation	task).	All	correlations	are	significant	at	the	.01	level.

Lex. dis Orth. dis Phon. dis Lan.	att. Lan. exp. SWTT
Lex. distances – list data 1

Orth. distances – list data .385 1
Phon. distances – list data .894 .577 1

Language	attitude −.182 −.125 −.223 1
Language exposure −.505 −.397 −.523 .233 1

Spoken	word	translation	task	 −.720 −.612 −.751 .220 .534 1

	The	correlations	between	the	predictors	(linguistic	and	extta-linguistic	factors)	and	the	criterion	variable	(the	
results	of	the	written	cloze	test).	All	correlations	are	significant	at	the	.01	level.

Lex. dis Orth. dis. Morph. dis. Phon. dis. Syn. dis. Lan.	att. Lan. exp. WCT

Lex. dis. – text data 1

Orth. stem distances .721 1

Morph. distances .595 .796 1

Phon. distances .905 .742 .566 1

Syntactic	distances .522 .287 .337 .588 1

Language	attitude −.134 −.135 −.095 −.180 −.122 1

Language exposure −.564 −.477 −.391 −.623 −.525 .227 1

Written	cloze	test	
score −.584 −.498 −.488 −.595 −.481 .174 .519 1
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Appendix h: correlAtion mAtrices

The	correlations	between	the	predictors	(linguistic	and	extta-linguistic	factors)	and	the	criterion	variable	(the	
results	of	the	spoken	cloze	test).	All	correlations	are	significant	at	the	.01	level.

Lex. dis Orth. dis. Morph. dis. Phon. dis. Syn. dis. Lan.	att. Lan. exp. SCT
Lex. dis. –  
text data 1

Orth. stem 
distances .749 1

Morph. distances .629 .807 1

Phon. distances .899 .734 .578 1

Syntactic	distan-
ces .484 .246 .255 .570 1

Language	attitude −.223 −.214 −.182 −.233 −.250 1

Language expo-
sure −.636 −.561 −.466 −.688 −.561 .295 1

Spoken	cloze	test	
score −.723 −.625 −.576 −.741 −.561 .302 .690 1
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Appendix I: Details on coefficients, 
adjusted R² change and AICs values 
for each model
Written word translation task (the selected model is shown in grey)

B Std. Error Beta t Sig. Adjusted R² AICc

1
(Constant) 130.409 1.987 65.616 <.0001

2091.31
Phonetic	distance −2.163 .060 −.754 −36.234 <.0001 .568

2

(Constant) 108.366 3.144 34.466 <.0001

2060.55Phonetic	distance −1.749 .074 −.610 −23.583 <.0001 .568

Language exposure 5.859 .663 .228 8.839 <.0001 .600

3

(Constant) 110.991 3.139 35.361 <.0001

2050.01
Phonetic	distance −1.523 .084 −.531 −18.074 <.0001 .568

Language exposure 5.231 .664 .204 7.877 <.0001 .600

Orthographic distance −.385 .071 −.143 −5.389 <.0001 .610

4

(Constant) 97.845 3.575 27.370 <.0001

2030.42

Phonetic	distance −.384 .180 −.134 −2.140 .033 .568

Amount of exposure 4.663 .653 .182 7.142 <.0001 .600

Orthographic distance −.609 .076 −.227 −7.966 <.0001 .610

Lexical distance −.532 .075 −.387 −7.131 <.0001 .629

5

(Constant) 93.089 3.704 25.131 <.0001

2024.01

Phonetic	distance −.355 .178 −.124 −1.992 .047 .568

Language exposure 4.224 .655 .165 6.454 <.0001 .600

Orthographic distance −.613 .076 −.228 −8.091 <.0001 .610

Lexical distance −.531 .074 −.386 −7.188 <.0001 .629

Language	attitudes 1.338 .304 .087 4.395 <.0001 .635
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appendix i: details on CoeffiCients, adjusted r² Change and aiCs values for eaCh model

Spoken word translation	task	(the	selected	model	is	shown	in	grey)
B Std. Error Beta t Sig. Adjusted R² AICc

1
(Constant) 125.902 1.895 66.441 <.0001

2158.09
Phonetic	distance −2.089 .056 −.751 −37.198 <.0001 .563

2
(Constant) 127.734 1.796 71.137 <.0001

2105.75Phonetic	distance −1.658 .065 −.596 −25.547 <.0001 .563
Orthographic distance −.673 .058 −.268 −11.504 <.0001 .611

3

(Constant) 110.964 2.275 48.783 <.0001

2056.86
Phonetic	distance −.310 .136 −.111 −2.275 .023 .563

Orthographic distance −.910 .059 −.363 −15.330 <.0001 .611
Lexical distance −.648 .058 −.481 −11.106 <.0001 .651

4

(Constant) 102.157 2.681 38.109 <.0001

2043.56
Phonetic	distance −.268 .134 −.096 −1.999 .046 .563

Orthographic distance −.845 .059 −.337 −14.208 <.0001 .611
Lexical distance −.593 .058 −.440 −10.192 <.0001 .651

Language exposure 2.757 .462 .127 5.972 <.0001 .662

5

(Constant) 99.218 2.880 34.451 <.0001

2042.29

Phonetic	distance −.225 .135 −.081 −1.668 .096 .563
Orthographic distance −.853 .059 −.340 −14.367 <.0001 .611

Lexical distance −.604 .058 −.448 −10.387 <.0001 .651
Amount of exposure 2.563 .466 .118 5.506 <.0001 .662
Language	attitudes .709 .259 .050 2.739 .006 .664
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Written cloze test (the selected model is shown in grey)

B Std. Error Beta t Sig. Adjusted 
R² AICc

1
(Constant) 18.278 .599 30.504 <.0001

1025.58
Phonetic	distance −.410 .018 −.595 −22.635 <.0001 .353

2
(Constant) 12.780 .943 13.553 <.0001

1004.30Phonetic	distance −.306 .023 −.444 −13.599 <.0001 .353
Language exposure 1.408 .190 .242 7.416 <.0001 .388

3

(Constant) 14.563 .956 15.239 <.0001

985.97
Phonetic	distance −.230 .025 −.334 −9.363 <.0001 .353

Language exposure 1.331 .186 .229 7.173 <.0001 .388
Morphological distance −.145 .021 −.209 −6.915 <.0001 .418

4

(Constant) 15.648 .970 16.136 <.0001

977.64
Phonetic	distance −.184 .026 −.268 −7.094 <.0001 .353

Language exposure 1.097 .189 .189 5.791 <.0001 .388
Morphological distance −.146 .021 −.211 −7.041 <.0001 .418
Syntactic	distance −7.896 1.613 −.154 −4.894 <.0001 .431

5

(Constant) 14.049 1.110 12.658 <.0001

975.93

Phonetic	distance −.083 .043 −.121 −1.921 .055 .353
Language exposure 1.101 .189 .189 5.835 <.0001 .388

Morphological distance −.131 .021 −.190 −6.177 <.0001 .418
Syntactic	distance −8.024 1.607 −.156 −4.992 <.0001 .431
Lexical distance −.065 .022 −.174 −2.925 .004 .436

6

(Constant) 13.281 1.169 11.357 <.0001

976.09

Phonetic	distance −.075 .043 −.109 −1.734 .083 .353
Language exposure 1.043 .190 .179 5.474 <.0001 .388

Morphological distance −.131 .021 −.190 −6.191 <.0001 .418
Syntactic	distance −8.090 1.605 −.158 −5.041 <.0001 .431
Lexical distance −.069 .022 −.182 −3.063 .002 .436

Language	attitudes .214 .104 .052 2.054 .040 .438
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appendix i: details on CoeffiCients, adjusted r² Change and aiCs values for eaCh model

Spoken cloze test (the selected model is shown in grey)

B Std. Error Beta t Sig. Adjusted 
R² AICc

1
(Constant) 147.830 3.782 39.083 <.0001

2162.96
Phonetic	distance −3.605 .114 −.741 −31.642 <.0001 .549

2
(Constant) 90.357 6.136 14.726 <.0001

2112.15Phonetic	distance −2.459 .146 −.506 −16.868 <.0001 .549
Language exposure 13.352 1.168 .343 11.427 <.0001 .610

3

(Constant) 103.457 6.222 16.628 <.0001

2092.00
Phonetic	distance −2.011 .154 −.413 −13.021 <.0001 .549

Language exposure 12.401 1.141 .318 10.868 <.0001 .610
Morph. distance −.932 .129 −.189 −7.236 <.0001 .633

4

(Constant) 115.534 6.392 18.074 <.0001

2077.74
Phonetic	distance −1.676 .160 −.345 −10.444 <.0001 .549

Language exposure 10.228 1.170 .262 8.740 <.0001 .610
Morph. distance −1.052 .128 −.213 −8.247 <.0001 .633
Syntactic	distance −57.560 9.326 −.164 −6.172 <.0001 .649

5

(Constant) 103.545 7.039 14.710 <.0001

2073.11

Phonetic	distance −.920 .250 −.189 −3.678 <.0001 .549
Language exposure 10.056 1.161 .258 8.661 <.0001 .610

Morph. distance −.901 .132 −.182 −6.814 <.0001 .633
Syntactic	distance −59.569 9.260 −.169 −6.433 <.0001 .649
Lexical distance −.499 .128 −.192 −3.912 <.0001 .655

6

(Constant) 96.281 7.341 13.115 <.0001

2070.45

Phonetic	distance −.936 .249 −.192 −3.762 <.0001 .549
Language exposure 9.497 1.167 .244 8.140 <.0001 .610

Morph. distance −.880 .132 −.178 −6.693 <.0001 .633
Syntactic	distance −56.361 9.257 −.160 −6.088 <.0001 .649
Lexical distance −.493 .127 −.190 −3.885 <.0001 .655

Language	attitudes 2.058 .629 .070 3.272 .001 .659
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Appendix J: The picture sets that were 
used in spot-the-differences task

Van	Mulken and	Hendriks	(2012)
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Appendix K: Lesson plans

Orthography Lexicon Morphology Extra	practice

Lesson 1

Introducing the y => i 
correspondence 

Exercise:	vysoko-visoko	
(high);	ty-ti	(you)

Introducing the 
first	20	non-co-

gnates

Exercise

Adjectives:	Croatian	often	has	a	
zero	morpheme	in	the	masculine

Exercise:	í	=>	Ø/i	právní-pravan/
pravni	(legal),	ý	=>	Ø/i	černý-crn/

crni	(black)
Exercise:	ní	=>	an	sociální-socijalan	

(social) 
ní	=>nji	vnitřní-unutarnji	(internal)	
ick=>ičk	politický-politički	(political)

Reading a short 
Harry	Potter	

excerpt

Lesson 2

Introducing	the	ř	=>	r	
correspondence:

Exercise:	potřebný-potre-
ban	(necessary)

Introducing the h=>g 
correspondence:

Exercise:	hlava-glava	
(head) 

Introducing 
the second 20 
non-cognates

Exercise

Nouns:	foreign	nouns	e=>	ija	
Case paradigm

Exercise (informace-informacija) 

Reading a short 
Harry	Potter	

excerpt

Lesson 3

Introducing the e => (i)je 
correspondence

Exercise:	před-prije	(be-
fore),	svět-	svijet	(world),	
věřit-vjerovati	(believe)

Introducing 
the third 20 

non-cognates

Exercise

Verbs:	t=>ti,	:	t	=>	ati/iti/eti,	
ova=>ira 

Exercise:	očekávat-očekivati	(to	
expect);	organizovat-organizirati	(to	

organise)

Generalizing	prefixes	and	suffixes

Exercise

Reading a short 
Harry	Potter	

excerpt
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Appendix L: The non-cognates which  
were taught

Croatian Czech English
1. za pro for
2. ovaj, taj, onaj tento this, that
3. godina rok year
4. sve všechny all
5. ili nebo or
6. drugi jiný other
7. samo pouze only
8. nakon po after
9. prema podle to

10. jer,	zbog protože,	kvůli because
11. ako jestli if
12. morati muset must
13. već už already
14. dio část,	díl part
15. vrijeme čas time
16. kazati říct to say
17. muškarac,	čovjek muž man
18. država stát state
19. državan státní state (adj)
20. broj číslo number
21. sada nyní now
22. svaki každý every
23. grad město city
24. riječ slovo word
25. pitanje otázka question
26. raditi pracovat to	work
27. način způsob way
28. slučaj případ case
29. dok zatímco while
30. odluka rozhodnutí decision
31. željeti chtít to want
32. kraj konec end
33. doći přijít to come
34. izbor volba choice
35. odnos vztah relationship
36. govoriti mluvit to	speak
37. uvjet podmínka condition
38. postupak jednání process
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Appendix l: the non-cognAtes which were tAught

39. podatak údaj a	piece	of	information
40. zaštita ochrana protection
41. snaga síla power
42. javan veřejný public
43. isti tentýž,	stejný same
44. zahtjev poptávka demand
45. vrlo moc very
46. iako ačkoli,	přestože although
47. sat hodina hour
48. društvo společnost society
49. prav rovný straight
50. vijeće rada council
51. ugovor smlouva contract
52. čak dokonce even
53. osim kromě except
54. kuća dům house
55. rok lhůta deadline
56. tijek směr direction
57. sredstvo prostředek means
58. gradski městský city (adj)
59. novac peníze money
60. tražiti hledat to	look
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Appendix M: Testing material  
(all the differences between the two 
languages are marked in bold)

CROATIAN 

Sjeverni vjetar i sunce su raspravljali o tome tko je od njih dvoje jači, kad je naišao putnik 
umotan u  opli kaput. Dogovorili su se da će onaj koji prvi putnika natjera da skine kaput biti 
proglašen jačim. U tom trenutku, sjeverni vjetar je zapuhao što je jače mogao, ali što je više puhao, 
putnik se sve više umotavao u svoj kaput26. Stoga je na kraju sjeverni vjetar odustao! Tada je sunce 
počelo sjati i putnik je odmah skinuo svoj kaput. Sjeverni vjetar je tada bio primoran priznati, 
da je Sunce jače od njega.

SERBIAN

Severni vetar i sunce su raspravljali o tome ko je od njih jači, kad je naišao putnik umotan u topli 
ogrtač. Dogovorili su se da onaj koji prvi natera putnika da skine ogrtač bude proglašen za jačeg. 
U tom trenutku, severni vetar je zaduvao što je jače mogao, ali što je više duvao, putnik se sve više 
umotavao u svoj ogrtač tako da je na kraju severni vetar odustao. Tada je sunce počelo da sija 
i putnik je odmah skinuo svoj ogrtač. Severni vetar je bio dužan da prizna da je Sunce jače od njega.

ENGLISH

The North Wind and the Sun were arguing about which one of them was stronger, when a traveler 
came by wearing a heavy coat. They agreed that whoever got the traveler to take off his coat first 
would be considered stronger. The North Wind blew as hard as he could, but the harder he blew, 
the tighter the traveler wrapped his coat around him, and finally the North Wind had to give up. 
Then the sun began to shine, and the traveler immediately took off his coat. And so the North 
Wind had to admit that the Sun was stronger.

26	 		kaput	‘coat’	and	ogrtač	‘cloak’	are	the	examples	of	semantic	distinction	stemming	from	the	different	
choices	made	by	the	translators,	rather	than	a	true	lexical	difference.
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Nederlandse samenvatting

Dit proefschrift geeft een overzicht van zowel de wederzijdse verstaanbaarheid tussen zes Slavische 
talen, als de factoren die dit beïnvloeden. De studies die in het eerste gedeelte van het proefschrift 
worden beschreven waren deel van een groter project dat Duitse, Romaanse en Slavische talenfam-
ilies betrof (het MICReLa project). We maten lexicale, orthografische, fonologische, morfologische 
en syntactische afstanden tussen drie West-Slavische talen (Kroatisch, Sloveens en Bulgaars). De 
resultaten tonen dat er op alle linguïstische niveaus een duidelijk genealogische onderscheid is in 
West- en Zuid-Slavische talen, met uitzondering van morfologie en syntaxis, waar het Bulgaars, 
met zijn gebrek aan naamvallen en onbepaalde wijs, een uitzondering is vergeleken met zowel de 
West-Slavische als de Zuid-Slavische groep. De linguïstische afstandsresultaten kunnen grofweg 
gereduceerd worden tot twee dimensies; een dimensie van syntactische afstanden en een combi-
natie van alle andere factoren. De lexicale, fonetische, orthografische en morfologische afstanden 
correleren significant met zowel de genealogische relaties tussen de zes Slavische talen, als met de 
afstanden die in eerder onderzoek zijn vastgelegd.

We maten ook het niveau van verstaanbaarheid tussen de zes Slavische talen. Het experiment in 
de MICReLa webapplicatie bestond uit zes verstaanbaarheidstesten: een schriftelijke of gesproken 
vertaalopdracht waar de participanten werd gevraagd om woorden te vertalen die ze zouden zien 
of horen; een schriftelijke of gesproken cloze-test waarin de participanten de taak kregen om twaalf 
gegeven woorden op lege plekken in de tekst te plaatsen, elk gemarkeerd door een lege ruimte in 
de geschreven versie van de tekst of met een piep in de gesproken versie, vervolgens kozen zij een 
afbeelding uit een set van vier die het best de tekst beschreef. Het experiment is met meer dan 
40.000 mensen uitgevoerd, van wie 12.000 een Slavische taal als moedertaal spreekt (Tsjechisch, 
Slowaaks, Pools, Bulgaars, Kroatisch of Sloveens). Elke deelnemer deed één van de zes opdrachten, 
vulde daarnaast een vragenlijst in met achtergrondvragen en deed een attitudetest.

De resultaten van de afbeeldingen opdracht bleken onbetrouwbaar te zijn, maar de cloze-test en 
de woordvertaling opdracht gaven hetzelfde resultatenpatroon. Onze resultaten laten zien dat het 
verstaanbaarheidsniveau tussen de onderzochte talen varieerden van zeer laag (Kroatische sprekers 
scoorden slechts 9,52% op de in het Pools gesproken cloze-test) tot bijna als een moedertaalspreker 
(Slowaakse sprekers scoorden 95,04% op dezelfde opdracht in het Tsjechisch). De verstaanbaarheid 
van woorden was, niet verwonderlijk, hoger dan de verstaanbaarheid van teksten, maar over het 
geheel genomen waren het Tsjechisch en het Slowaaks in alle methoden de meest verstaanbare 
talencombinatie. Op de tweede plaats staan het Kroatisch-Sloveens, deze combinatie onthulde 
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een relatief hoog niveau van asymmetrie – Sloveense sprekers waren beter in het begrijpen van 
Kroatische dan andersom in zowel de schriftelijke als de gesproken vorm. Deze asymmetrie en de 
redenen erachter zouden een interessant onderwerp zijn voor toekomstig onderzoek. Wij geloven 
dat de resultaten stabiel en repliceerbaar zijn en dat de vertaalopdracht en de cloze-test bruikbare 
middelen zijn om verstaanbaarheid vast te stellen van grote groepen participanten.

Als we ons richten op de resultaten van de cloze-test, dan zien we dat 24 van de dertig talencombinaties 
een verstaanbaarheidsniveau toonden van minder dan 45% op de schriftelijke wijze, terwijl achttien 
uit die dertig combinaties een verstaanbaarheidsniveau van lager dan 20% toonden. Dit niveau van 
wederzijdse verstaanbaarheid is waarschijnlijk niet voldoende voor succesvolle communicatie bij het 
gebruik van receptieve meertaligheid, met uitzondering van de meest basale communicatie.

Daarnaast bekeken we onze data in termen van groepen sprekers van één taal die lezen of luisteren 
in een andere taal, met het doel om de volgende vraag te beantwoorden: hoe goed kunnen we de 
prestaties voorspellen van bijvoorbeeld een groep Kroatische moedertaalsprekers die leest of luistert in 
het Slowaaks? In dit geval gebruikten we alleen linguïstische factoren als voorspellers in een regressiea-
nalyse en toonden aan dat deze manier tot 82% de variatie in verstaanbaarheidsresultaten verklaart. 

De in hoofdstuk 4 gebruikte linguïstische factoren om verstaanbaarheid te voorspellen variëren 
alleen op het taalniveau, zo is de lexicale afstand in onze dataset bijvoorbeeld dezelfde voor alle 
sprekers van Tsjechisch en Pools. Maar extra-linguïstische factoren, taalattitude, blootstelling aan 
de taal en natuurlijk onze criteriumvariabele verstaanbaarheid, werden voor elke spreker apart 
gemeten. Daarom voerden we, zoals weergegeven in hoofdstuk 5, een regressieanalyse uit op 
participantenniveau met het model van verstaanbaarheid met zowel linguïstische als extra-lin-
guïstische factoren. Dit resulteerde in een kleiner percentage van verklaarde variatie, maar toch 
kon ons model tot 66% van de totale variatie verklaren.

Op basis van de verstaanbaarheidsresultaten kunnen we concluderen dat het potentieel voor 
gebruik van receptieve meertaligheid in het Slavische talengebied is gelimiteerd tot enkele talen-
combinaties. Om deze reden besloten we te testen of het verstaanbaarheidsniveau kan worden 
verhoogd met behulp van een heel kleine onderwijs interventie. De resultaten toonden aan dat na 
deze onderwijsinterventie de prestatie van de experimentgroep op de verstaanbaarheidsopdracht 
met ongeveer 105% is verhoogd, terwijl de prestatie controlegroep met ongeveer 27% verbeterde. 
Wij kwantificeren het succes van de communicatie als het aantal gevonden verschillen in een 
spot-the-difference opdracht, maar een meer kwalitatieve benadering zou wellicht meer kunnen 
onthullen over de aard van receptieve meertalige communicatie.
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nederlAndse sAmenvAtting

In hoofdstuk 7 demonstreerden we dat sprekers van het Servisch en Kroatisch negatief tegeno-
ver elkaars talen staan, wat daadwerkelijk ook wordt uitgesproken door Servische jonge tieners. 
Tegenwoordig koesteren jongere Servische sprekers negatievere gevoelens tegenover het Kroatisch 
dan hun ouders, op basis van hun antwoorden op de open vragen kunnen we zeggen dat zij het 
Kroatisch als een vreemde versie van het Servisch zien dat is verheven tot een zelfstandige taal. 
Als deze bevindingen een trend aanduiden, bijvoorbeeld dat jongere generaties negatiever staan 
tegenover de buurtaal dan de oudere generaties, dan zou dat op de langere termijn van invloed 
kunnen zijn op de verstaanbaarheid van het Servisch en Kroatisch. Op dit moment zijn communi-
catieproblemen moeilijk voor te stellen aangezien de twee talen zo gelijkwaardig zijn. Echter worden 
de woorden voor nieuwe concepten afzonderlijk bedacht, wat resulteert in een groter aantal van 
niet-cognaten. Als we dat combineren met de negatieve houdingen die de motivatie om elkaar te 
begrijpen kan beïnvloeden, dan lijkt het niet onwaarschijnlijk dat de verstaanbaarheid tussen het 
Servisch en het Kroatisch de komende jaren zal verminderen.

Dit proefschrift bouwt op verschillende belangrijke manieren voort op het voltooide werk in 
het West- en Zuid-Slavische talengebied. Het niveau van verstaanbaarheid tussen het Tsjechisch, 
Slowaaks, Pools, Kroatisch, Sloveens en Bulgaars is voor de eerste keer op een vergelijkbare en 
systematische wijze gemeten. De afstanden tussen deze zes Slavische talen zijn vastgesteld op vijf 
niveaus: lexicon, spelling, fonologie, morfologie en syntaxis. Het regressiemodel, dat linguïstische 
en extra-linguïstische factoren als voorspellers gebruikt, kan tot 66% van de variatie in individuele 
verstaanbaarheidsscores verklaren. Een onderwijsinterventie beoogd op sprekers van gerelateerde 
Slavische talen is ontwikkeld en bewezen succesvol bevonden in het geval van Tsjechische sprekers 
die leren om het Kroatisch beter te verstaan. Complexe taalhoudingen tussen sprekers van het 
Servisch en Kroatisch zijn geanalyseerd, wat een effect kan hebben op de verstaanbaarheid van 
de twee talen in de toekomst. 

Wij zien receptieve meertaligheid als een manier om de rijke linguïstische diversiteit in dezelfde 
talenfamilies te behouden, terwijl het niet ten koste gaat van de effectiviteit van de communicatie. 
Natuurlijk is dit niet voor alle talencombinaties even goed mogelijk, maar zoals we hebben laten 
zien, kunnen enkele instructies een hoop verschil maken. Het grootste probleem van het gebruik 
van receptieve meertaligheid is waarschijnlijk het algemene gebrek aan bewustzijn. Behalve de 
talencombinaties als het Tsjechisch en het Slowaaks waar het al sinds decennia wordt gebruikt, 
gebruiken Slavische sprekers over het algemeen geen receptieve meertaligheid en zijn wat dat betreft 
niet voldoende blootgesteld aan sprekers van andere Slavische talen. Hopelijk kan het vergroten 
van het bewustzijn van receptieve meertaligheid bijdragen aan de ontwikkeling van een beter 
verbonden Slavisch talengebied.
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