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Abstract In the present study we tested the level of mutual intelligibility between threeWest
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
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.

Аннотация В настоящей статье рассматривается вопрос взаимопонимания между
тремя западнославянскими (чешским, словацким и польским) и тремя южнославян-
скими (хорватским, словенским и болгарским) языками. В исследовании использова-
лись три различных метода: задание перевода слов, тестовое задание с заполнением
пробелов и изобразительное задание. Результаты теста показывают, что в большинстве
случаев разделение между западнославянскими и южнославянскими языками сущест-
вует. При этом западнославянские языки—более близки между собой в смысле пони-
мания для их носителей, в то время как у носителей южнославянских языков такое
взаимопонимание затруднено. В результате исследования была выявлена асимметрия
в отношении словенского и хорватского языков: носители словенского языка лучше
понимают хорватскую письменную и устную речь, чем наоборот. Подытоживая экспе-
римент, мы сопоставили три использованных нами метода и установили, что задание
на перевод слов и задание на заполнение пробелов дают сходные результаты, в то
время как результат изобразительного задания оказался менее надежным.
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1 Introduction

A Slovak tourist on a holiday in Croatia who wants to communicate with the locals has
several options at hand (Backus, Marácz, and 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
243), however, only 38 % of EU citizens can speak English well enough to be able to hold a
conversation, so the odds are that our tourist cannot really 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 % of EU citizens report they are able to have a conversation in
German (Special Eurobarometer 243). 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 lan-
guage and let the locals speak Croatian, while she would try to understand as much of it as
she can. Croatian speakers would do the same thing: speak Croatian and try to actively under-
stand Slovak. This type of communication 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, between speakers of
Swedish, Danish and Norwegian (Delsing and Lundin Åkesson 2005) as well as between
some speakers of German and Dutch (Ribbert and ten Thije 2007), Finnish and Estonian
(Verschik 2012) etc.

Could receptive multilingualismwork between a speaker of Slovak and a speaker of Croa-
tian? 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 coopera-
tiveness, and the urgency of the situation. But the most important factor would certainly be
the actual level of mutual intelligibility 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 might
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 Ger-
manic, Romance and Slavic language families. The Mutual intelligibility of closely related
languages (MICReLa) project1 was set up with the goal of measuring the level of mutual in-
telligibility within these three language families as well as to examine the linguistic and extra-
linguistic factors influencing intelligibility. The level of intelligibility between two languages
approximates how well a speaker of language A could understand a genetically related lan-
guage B and vice versa. Related languages share a certain percentage of cognates, i.e. words

1http://www.let.rug.nl/gooskens/project/.
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with a common origin which more often than not have a similar form. 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 intelligibil-
ity. A positive attitude to a related language could be related to the success in decoding it
(Schüppert, Hilton and Gooskens 2015). The amount of contact with 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 paper is to describe the first step towards this model: the empir-
ical testing of the level of mutual intelligibility between six Slavic languages: Czech, Slo-
vak, Polish, Croatian, Slovene and Bulgarian. In order to get as complete a picture as possi-
ble, 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 receptive mutual
intelligibility—to measure, for instance, how much written or spoken Croatian can a person
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 between 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, Pol-
ish) 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 Bulgarian, 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 tenses emerged (Townsend and Janda 1996). A po-
tential consequence of this discrepancy between Bulgarian and other Slavic languages might
be that speakers of Croatian and Slovene could 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 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 sym-
metrical. The asymmetric intelligibility between Czech and Slovak, whereby speakers of Slo-
vak 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 bilingual in Serbo-Croatian as well and some anecdo-
tal 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.



354 J. Golubović, C. Gooskens

In Sect. 3, we present previous research into mutual intelligibility of closely related lan-
guages with a focus on methodology. In Sect. 4 we describe all three methods for measuring
intelligibility used in the study. In Sect. 5 we present the results; Sect. 6 is reserved for a
discussion of our results and special attention is paid to the three methods and Sect. 7 for a
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 mainly focused on Czech
and Slovak and the specific relationship between the two (Budovičová 1978; Hoffmannová
and Müllerová 1993; Berger 2003; Sloboda 2004; Nábělková 2008; Sloboda and Nábělková
2013). Dickins (2009) 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
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 distinct branches (Sussex and Cubberley
2006): 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 focus 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 Fig. 1.

3.3 How to measure mutual intelligibility?

Methods of measuring mutual intelligibility can generally be divided into opinion and func-
tional 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 (1966) study with Scandinavian languages; and testing
with speech samples, for example Tang and van Heuven (2007) who tested the mutual intel-
ligibility 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. This method was first used for
native American languages (Voegelin and Harris 1951; Hickerson, Turner and Hickerson
1952; Olmsted 1954). The task is quite intuitive and akin to a real-life situation, but since
the participants only retell the content, it is extremely difficult to score such a task in a
valid and reliable fashion.
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Fig. 1 Map of Europe with
countries where South Slavic
languages (dark grey) and West
Slavic languages (light grey) are
spoken

• 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 and 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 (Mau-
rud 1976; Lundin-Åkesson and Zola Christiansen 2001; Kürschner, Gooskens and van Be-
zooijen 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 isolation, 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
categorization task, in which the participants classified words into one of ten predeter-
mined semantic categories, for example ‘body parts’, ‘natural phenomena’ 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 and 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 the general context and is relatively easy to score automatically.

For very closely related combinations, in which any of the aforementioned tasks would re-
sults 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. Doet-
jes (2007) compared 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
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testing conditions are kept constant, different methods should give the same overall pattern
of results.

Since our aim was to measure mutual intelligibility between six languages, some of which
are very closely related, while others might be quite distant, we needed a method that would
capture all the variations 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: word translations task, which focuses on
the intelligibility of isolated words and enables the most direct observation of the influence
of linguistic factors on intelligibility; the cloze test, which captures the understanding of in-
dividual 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 spo-
ken version of the cloze test has never been used for testing intelligibility before. The same
goes for the picture task, which is our variation of a multiple-choice method at the level of
discourse. All three methods will be described in detail in Sect. 4.

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). Since some of the words were either very polysemous or had
homonyms, we also provided the 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 texts from the cloze test were selected firstly through examining the Common Euro-
pean 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 construc-
tions. 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 200 words in the English version and
consisted of 16–17 sentences.

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 comparable. The translation was
produced by native speakers of Czech, Slovak, Polish, Croatian, Slovene and Bulgarian. The
first native speaker would translate all of the words and provide as many alternatives as pos-
sible. The second and the third native speakers’ task was to check the list and see if they
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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.

For the spoken version of all three tasks, the material was recorded by six female native
speakers of Croatian, Slovene, Bulgarian, Czech, Slovak and Polish (36 speakers in total).
They were instructed to read through the texts first in order to familiarize themselves with
them and then to read them out 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 ‘How suitable is this speaker for presenting the news on national television?’ on a
5-point semantic differential scale ranging from ‘not at all suitable’ to ‘very suitable’. 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.

4.2 Experiment design

The whole experiment was done online through a custom-made web application.2 Partici-
pants started the experiment by selecting their native language; subsequently all the questions
and instructions in the applications were displayed in the selected language. Participants then
completed a background questionnaire, in which we asked about their demographic informa-
tion, the amount of contact with other Slavic languages and their attitude to them. Next, the
participants were randomly 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.

We tried tominimize 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 extremely 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. 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 dictio-
nary, 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 six or seven 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.

2This web application is available at www.micrela.nl/app.

www.micrela.nl/app
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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 ‘gaps’.
The cloze test is a well-known task in language learning exercises (Oller 1973; Aitken 1977;
Alderson 1979; Abraham and Chapelle 1992; Keshavarz and Salimi 2007), but it has also
been used to measure intelligibility, e.g. by van Bezooijen and 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 answer, 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.

In the spoken cloze test the gap was actually a beep of uniform length (one second, with a
30-ms pause before and after it). In order not to strain theworkingmemory of the participants,
the spoken cloze test was played in fragments of one or two sentences, where each fragment
contained only one gap. Just like 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 best described the text. 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 incorrect aspect and one picture where both aspects
were incorrectly represented. An example of two pictures from one of the sets is shown in
Fig. 2.

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 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.
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Fig. 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 thewritten picture task, the participants had 5minutes to read one of the four texts, chosen
at random. If they finished it early, they could press ‘Next’ to continue with the task. Then
they saw a set of four pictures and had 30 seconds to select a 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 anywords that could be used in place of our target words in certain contexts. All the trans-
lations 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 cor-
rectly translated word was 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.

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 between four options, the chance of choosing a
correct answer is 25 %.

4.7 The issue of Bulgarian Cyrillic

Bulgarian is the only language in our group written exclusively in Cyrillic. This meant 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
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transliterating Bulgarian, and we still wanted to obtain that data, we decided to only assign
written tasks in Bulgarian to those participants who indicated in the background question-
naire that they could read Cyrillic. The opposite problem, i.e. native speakers of Bulgarian
not being able to read Latin did not arise. A consequence of this choice is that the results for
written Bulgarian might be somewhat biased by the fact that some participants might have
learned another Slavic language.

4.8 Participants

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 ed-
ucation, 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. A total of 5,965 participants took part in the study. Each of our three methods in
the written or the spoken version was used with more than 1,000 participants. The mean age
was 23 years and around two-thirds of the participants were female. Each of the 180 indi-
vidual tasks was performed by at least 15 and at most by 61 participants. The mean number
of participants per task was 33.14. Table 1 shows the number of participants, their mean age
and the percentage of males and females across all six tasks.

5 Results

5.1 What is the level of intelligibility between 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.

5.1.1 The word translation task

Written word translation task

When reporting on the results, we shall refer to language combinations by mentioning the
native language first and the test language second, e.g. Slovak-Slovene would be Slovak par-
ticipants reading or listening to Slovene.

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 man-
aged to translate more than 60 % of the words correctly. The highest scores were observed
between Czech-Slovak (96.52 %), Slovak-Czech (94.26 %), Slovene-Croatian (80.85 %) and
Croatian-Slovene (74.31 %). The overview of the results is provided in Table 2.

A plot created usingmultidimensional scaling (MDS), a procedure used for representation
of the structure of distance data in two-dimensional space, can be found in Fig. 3. The closer
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Table 1 The number of participants per task, their mean age and breakdown per sex

Number of
participants

Mean number of
participants per task

% male % female Mean age

Written word
translation task

999 33.30 32.70 67.30 23.12

Spoken word
translation task

1074 35.80 33.90 66.10 22.86

Written cloze test 938 31.27 35.60 64.40 22.93
Spoken cloze test 823 27.43 30.00 70.00 22.96
Written picture task 1009 33.63 33.50 66.50 22.90
Spoken picture task 1122 37.40 33.20 66.80 22.86

Total 5965 33.14 33.16 66.84 22.93

Table 2 The results of the written translation task broken down per native and test language

Test language
Croatian Slovene Bulgarian Czech Slovak Polish

Participants’ native language
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

Fig. 3 The MDS representation
of the intelligibility scores on the
written word translation task

the dots representing different languages are, the closer they are in terms of intelligibility.
The clustering of South Slavic and West Slavic languages can be clearly observed, as well as
the relative intelligibility levels between the languages.

Spoken word translation 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
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Fig. 4 The MDS representation
of the intelligibility scores on the
spoken word translation task

Table 3 The results of the spoken translation task broken down per native and test language

Test language
Croatian Slovene Bulgarian Czech Slovak Polish

Participants’ native language
Croatian 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

slightly higher within the West Slavic language group. The language combinations with the
highest level of intelligibility are Czech-Slovak (97.40%), Slovak-Czech (93.15%), Slovene-
Croatian (82.26 %) and Croatian-Slovene (71.15 %). The MDS plot is shown in Fig. 4 and
the complete overview of the results is given in Table 3.

5.1.2 The cloze test

Written 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. The participants of Croatian and Slovene can understand both Czech and Slovak
(West Slavic languages) better than they can understand Bulgarian, which is also a South
Slavic language. The highest scores on the written cloze test were by Slovak participants
listening to Czech 99.63 %), Czech participants listening to Slovak (97.33 %), Slovene
participants listening to Croatian (94.14 %) and Croatian participants listening to Slovene
(63.89 %). The MDS plot of the results is shown in Fig. 5 and a matrix with all the results
can be found in Table 4.

Spoken cloze test

The results for the spoken cloze test are generally low—most language combinations fall
within the 10–30 % range. 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
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Fig. 5 The MDS representation
of the intelligibility scores on the
written cloze test

Table 4 The results of the written cloze test

Test language
Croatian Slovene Bulgarian Czech Slovak Polish

Participants’ native language
Croatian 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

Fig. 6 The MDS representation
of the intelligibility scores on the
spoken cloze test

Czech and Slovak than they did for Bulgarian, which is the least intelligible language of the
group. The MDS plot of the results can be found in Fig. 6.

The highest scores were recorded between Slovak-Czech (95.04 %), Czech-Slovak
(92.68 %), Slovene-Croatian (79.41 %) and Slovak-Polish (50.69 %). The scores can be
found in Table 5.
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Table 5 The results of the spoken cloze test

Test language
Croatian Slovene Bulgarian Czech Slovak Polish

Participants’ native language
Croatian 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

Fig. 7 The MDS plot based on
the results of the written picture
task

Table 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

Participants’ native language
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 Picture task

Written picture task

When it comes to reading a text and understanding the gist of it, it seems that genetic relation-
ships are not too visible (see Fig. 7 for theMDS plot). The Croatian-Slovene language combi-
nation seemed to bemore 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
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Fig. 8 The MDS plot based on
the results of the spoken picture
task

Table 7 The results of the spoken picture task, presented as the percentage of participants who chose the
correct picture

Test language
Croatian Slovene Bulgarian Czech Slovak Polish

Participants’ native language
Croatian 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

a text in Czech (68.0 %) or Slovak (52.0 %), than if they read it in Slovene (51.6 %), which
is also a South Slavic language. Slovak speakers could understand Slovene (63.3 %) just as
well as Polish (63.3 %). The highest scores were observed for Slovene-Croatian (100 %),
Slovak-Czech (92.6 %), Croatian-Slovene (92.3 %) and Czech-Slovak (85.4 %). A complete
overview of the results is provided in Table 6.

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 (83.3 %) as they were for Czech (86.0 %) and Polish (83.3 %).
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Fig. 9 The scores for the written cloze test, arranged per language combination. Significant differences are
marked with ‘∗’

Fig. 10 The scores for the spoken cloze test, arranged per language combination. Significant differences are
marked with ‘∗’

The highest scores were for Slovene-Croatian (92.5 %), Croatian-Slovene (88.9 %) and
quite surprisingly, for Polish-Czech (92.3 %). 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. The MDS plot can be seen in Fig. 8 and the full overview of
results can be found in Table 7.

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

In order to answer this question, we decided to focus on the results of the cloze test only, since
it represents a middle ground between understanding individual words, which we measured
with the word translations task, and understanding the main topics of a text, which was tested
with the picture task.
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Table 8 The correlation matrix for the results of all six tests. All correlations are significant at 0.01 level

Written
cloze

Spoken
cloze

Written
translation

Spoken
translation

Written
picture

Spoken
picture

Written
cloze

1

Spoken cloze .968∗ 1
Written
translation

.869∗ .887∗ 1

Spoken
translation

.904∗ .924∗ .970∗ 1

Written
picture

.651∗ .658∗ .818∗ .775∗ 1

Spoken
picture

.632∗ .611∗ .640∗ .591∗ .723∗ 1

We compared the intelligibility levels in both directions within one language combina-
tion, 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 across two language combinations. Slovene speakers scored better
for Croatian than vice versa, t (66) = −5.021 (p < 0.01, two-tailed); Polish speakers had a
better score for Croatian than vice versa t (74) = −3.027, p = 0.04. The results for all the
language combinations can be found in Fig. 9.

The only significant difference in the spoken cloze test was found for Slovene and
Croatian—Slovene speakers understand spoken Croatian better than Croatian speakers can
understand spoken Slovene (t = −6.561, p < 0.001). The full chart can be found in Fig. 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
combination. 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 8.

As can be seen from the matrix, the correlations between 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 thewritten picture task). In Sect. 5.1 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.

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
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test are quite similar to each other: the participants were always more successful at translat-
ing 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 partici-
pants 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 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
only.

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 language 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 mu-
tual intelligibility between Czech and Slovak indicates that receptive multilingualism is def-
initely possible, and since we already know that this method of communicating is practically
the norm between 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.

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
also note that all West Slavs can communicate with one another “to some extent” (2006, p. 3).

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 includeMacedonian or southern
dialects of Serbian, which are also characterized by the loss of cases and consequently, more
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preposition-based syntax. This means that there is a great discrepancy between Bulgarian
on one hand and the other five languages we looked at on the other. The next step of the
present project 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. In the
meantime, we can safely conclude that all language combinations from our sample involving
Bulgarian can only use receptive multilingualism 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 speak-
ers 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 be better at understanding Croatian than the other way around. This hypoth-
esis 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 sig-
nificant. 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 this third option, since there are some transitional dialects between Croat-
ian and Slovene, indicating both a degree of linguistic similarity and at least some language
contact in the border area.

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 intel-
ligibility of closely related languages within such a varied language family as Slavic. The pic-
ture task resulted in some illogical findings, whichmight 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
translation 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 high-
est 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 Macedo-
nian, 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.
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Now that the general levels of mutual intelligibility between Czech, Slovak, Polish, Croa-
tian, Slovene and Bulgarian have been established, we call for more research into the mu-
tual 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.

Another interesting line of research partly covered by the MICReLa project would be
measuring the influence of linguistic and extra-linguistic factors on intelligibility. Howmuch
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 contact between the speakers
of the two languages.

Since 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 finer-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 Croa-
tian 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 com-
plete picture of intelligibility in the Slavic language area.

Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 Inter-
national License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution,
and reproduction in any medium, provided you give appropriate credit to the original author(s) and the source,
provide a link to the Creative Commons license, and indicate if changes were made.

Appendix 1: English version of the texts used in the experiment (with the
gaps used in the cloze test)

Child athletes

Parents whose children show a special interest in a particular sport have a difficult decision
to make. Should they ______ (allow) their children to train to become top sportsmen and
women? For many ______ (children) it means starting very young. School work, going out
with ______ (friends) and other interests have to take second place. It’s very ______ (diffi-
cult) 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
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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 compe-
titions, 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 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 movements can make a ______
(car) suddenly very difficult to control. Every time you turn the wheel, brake or increase
speed, you must be gentle and 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 swim-
ming, riding a bike is one of the best all-round forms of exercise. It can _____ (help) to
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increase your strength and energy. Also it gives you more efficient muscles and a stronger
_____ (heart). But increasing your strength is not the _____ (only) advantage of riding a
bike. You’re not carrying the weight of your ____ (body) on your feet. That’s why riding a
bike is a _____ (good) form of exercise for people with painful feet or backs. However, with
all forms of exercise it’s important to _____ (start) slowly and build up gently. Doing too
much too quickly can damage ______ (muscles) that aren’t used to working. If you have any
doubts about taking up riding a bike for health reasons, _____ (talk) to your doctor. Ideally
you should be riding a bike at least two or three times a week. For the ______ (exercise) to
be doing you good, you should get a little out of breath. Don’t worry that if you begin to lose
your breath, it could be dangerous. This is simply not true. Shortness of breath shows that
the exercise is having the right effect. However, if you find you are in pain then you should
______ (stop) and take a rest. After a while it will get _____ (easier).
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