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Multilingualism

Å43% of world population
isbilingual, 17% of 
peoplearemultilingual

ÅThereare7168 language
in the world

ÅHowever, one language
becomesextinctevery
two-threeweeks





Defining bi-/multilingualism

Perfect foreign language learning, not accompanied by 
loss of the native language, it results in bilingualism, 

nativelike control of two languages

Bloomfield (1933)

Minimal bilingual skill: contact with possible models in 
a second language; άǊŜŎŜǇǘƛǾŜ ōƛƭƛƴƎǳŀƭƛǎƳέΣ έpassive 

knowledgeέ

Diebold (1961)

The alternate use of two or more languages by the 
same individual; mutually modifying linguistic 

practices varying in degree, function, alternation, and 
interference

Mackey (1962)

Bilingualism is the regular use of two or more 
languages (or dialects) in everyday life

Grosjean (2008)



Our Projects



Norwegian

ÅGermanic language

ÅSpoken by 4.4 million
people

ÅPolish people are the
largest minority group
in Norway

ÅNorwegian has got
many dialects
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Norwegian 
dialects



English

ÅSpokenas L1 by 370 
million speakers

ÅMore than 1 billion
L2/L3 users

ÅLanguage of the media
and culture



Polish

ÅAs manyas 50 million speakers
worldwide

ÅPopularlyclaimedto be one of 
the hardestlanguagesto learn
as L2

ÅTherearedialectsin Polish!



How we do
our research

Å²Ŝ ǊŜŎƻǊŘ ǇŜƻǇƭŜΩǎ ǎǇŜŜŎƘ 
production

ÅWe studyǇŜƻǇƭŜΩǎbrain
responses(EEG)to language
(linguistic) signals

ÅWe measure their perception 
of sounds, accents and 
dialects



Types of Research

ÅSpeech Production

ÅSpeech Perception

ÅLanguage Processing
in the Brain

ÅLanguage and Society



Speech production

ÅEverylanguageusesa differentset of 
sounds(phonemes). Learning new
languagesexpandsyourphonemic
inventory

ÅIn the CLIMAD and ADIM projects, we are
interestedin howlearnersproduceand 
perceivenewsoundsin their first language
(L1), secondlanguage(L2)and third 
language(L3)



What is speech? And what parts of speech do 
we investigate?



Vowels 



Vowel Distributions

ÅL1 Polish ÅL2 English ÅL3 Norwegian



SibilantSoundssssss

ÅSibilantsaresoundsthat makea 
high-pitchedhissingnoiselike
asnakeor a shushingsound

ÅExamples:

ÅPolish 's', 'sz', ϥǏκǎƛϥ

ÅEnglish 's', 'sh'

ÅNorwegian's', 'rs', 'skj', 'sj', 'kj'

s┘

s

sᾬ

s⌂

Ὂ

≡

ὼ



Stop Consonants

Å/p, t, k, b, d, g/

ÅVoicing Onset Time (VOT)is a linguistic term that refers to the time interval between the 
release of a consonant (like /p/, /t/, or /k/) and the onset of vocal cord vibration, which 
produces the sound of a following vowel

ÅVOT is often used in the study of phonetics to describe and analyse speech sounds



Speech 
production 
research

ÅHow do we record?

ÅProcedures

ÅEquipment

ÅWhatdo we record?

ÅTasks:

ÅListsof words, lists of sentences

ÅText reading

ÅPicture description

ÅStory telling, etc



Speech 
Production 

(stimulicreation)



Methodology (Peppa Task)

ÅEach language mode induced via the Peppa (video watching and retelling) 
Task in the respective language

нс

L1 Polish: 

ñObejrzyjŘƻƪƱŀŘƴƛŜkrótki
fragment kreskówkiΦέ

L3 Norwegian: 

έ{Ŝ dennekorte videoenveldig
nøyeΦέ

άFortellmed dine egneord hva
somskjeddei avsnittetdu såΦέ

L2 English: 

ά²ŀǘŎƘ ǘƘŜ ƳƻǾƛŜ ŎƭƛǇ ǾŜǊȅ ŎƭƻǎŜƭȅΦέ

έLƴ ȅƻǳǊ ƻǿƴ ǿƻǊŘǎΣ ǘŜƭƭ ǳǎ ǿƘŀǘ 
ƘŀǇǇŜƴŜŘ ƛƴ ǘƘŜ ǾƛŘŜƻ ȅƻǳ ǎŀǿΦέ

άOpowiedzǿƱŀǎƴȅƳƛǎƱƻǿŀƳƛco 
ǿȅŘŀǊȊȅƱƻǎƛťw obejrzanymprzez
ciebiefragmencieΦέ



Speech perception

Å{ǇŜŜŎƘ ǇŜǊŎŜǇǘƛƻƴ ƛǎ ǘƘŜ ǇǊƻŎŜǎǎ ƻŦ 
ǊŜŎƻƎƴƛȊƛƴƎ ŀƴŘ ǳƴŘŜǊǎǘŀƴŘƛƴƎ ǎǇƻƪŜƴ 
ƭŀƴƎǳŀƎŜ

ÅLǘ ƛǎ ǘƘŜ ŀōƛƭƛǘȅ ǘƻ ƛƴǘŜǊǇǊŜǘ ŀƴŘ ƳŀƪŜ 
ǎŜƴǎŜ ƻŦ ǘƘŜ ǎƻǳƴŘǎ ǿŜ ƘŜŀǊΣ ǊŜŎƻƎƴƛȊƛƴƎ 
ǿƻǊŘǎΣ ǇƘǊŀǎŜǎΣ ŀƴŘ ǘƘŜ ƳŜŀƴƛƴƎ 
ŎƻƴǾŜȅŜŘ ǘƘǊƻǳƎƘ ǎǇŜŜŎƘ

ÅLǘϥǎ ƭƛƪŜ ƻǳǊ ōǊŀƛƴϥǎ ǎǇŜŎƛŀƭ ŀōƛƭƛǘȅ ǘƻ ŦƛƎǳǊŜ 
ƻǳǘ ǿƘŀǘ ǎƻƳŜƻƴŜ ƛǎ ǎŀȅƛƴƎ



Rated(DIS-)SIMILARITY TASK: procedure

Participants: experimental trilingual group  & control bilingual 
group  .
Task: grade the perceived similarity between Norwegian and Polish or between Norwegian and English 
sounds on a 7-point scale.

1 - 2 - 3 - 4 - 5 - 6 - 7
very 

dissimilar
very 

similar

Focus on the consonant in the middle. 

example NO token 1A

ŜȄŀƳǇƭŜ bh ǘƻƪŜƴ н!

example NO token 3A

example NO token 3A

example PL token 1B

example EN token 2B

example PL token 3B

example EN token 4B



DISCRIMINATION TASK IN L3 Norwegian
/ŀǘŜƎƻǊƛŀƭ5ƛǎŎǊƛƳƛƴŀǘƛƻƴǘŀǎƪόŜΦƎΦΣ!м!н.мύΥ²ƘƛŎƘƻŦǘƘŜǿƻǊŘǎƛǎŘƛŦŦŜǊŜƴǘΚ

!мϝƎŀǊƭŀκƎ₫←₫κ !нϝƎŀǊƭŀκƎ₫←₫κ .мϝƎŀƭŀκƎ₫ƭ₫κ

hŘŘƛǘȅǇŀǊŀŘƛƎƳ

!ƭƭǘǿŜƭǾŜǇƻǎǎƛōƭŜŎƻƳōƛƴŀǘƛƻƴǎǿŜǊŜǇǊŜǎŜƴǘŜŘǊŀƴŘƻƳƭȅƻǾŜǊǘǊƛŀƭǎǿƛǘƘƛƴŀ
ǘŜǎǘ

!м!н.мΣ!м.м!нΣ.м!м!нΣ!м.м.нΣ.м!м.нΣ.м.н!м

!н!м.мΣ!н.м!мΣ.м!н!мΣ!м.н.мΣ.н!м.мΣ.н.м!м

ǿƘŜǊŜΥ

Å!мŀƴŘ!нςŀǊŜǘǊƻŦƭŜȄŜƳōŜŘŘŜŘƛƴŀǘƻƪŜƴǊŜŀŘōȅǘǿƻŘƛŦŦŜǊŜƴǘǎǇŜŀƪŜǊǎ

Å.мŀƴŘ.нςŀƴƻƴπǊŜǘǊƻŦƭŜȄŜƳōŜŘŘŜŘƛƴŀǘƻƪŜƴǊŜŀŘōȅǘǿƻŘƛŦŦŜǊŜƴǘ
ǎǇŜŀƪŜǊǎ

ÅŜŀŎƘǘǊƛŀƭŎƻƴǎƛǎǘŜŘƻŦǘƘǊŜŜǘƻƪŜƴǎǊŜŀŘōȅǘƘǊŜŜŘƛŦŦŜǊŜƴǘǎǇŜŀƪŜǊǎ



Discriminationtask

Whichword is different? Sound 1, 2 or 3?

ÅExample1

ÅExample2

ÅExample3 

Correct answer: 1

Correct answer: 3

Correct answer: 2



The Brain - EEG

ÅElectroencephalography
(EEG)studies

ÅSpeech perceptionin EEG

ÅMeasuresbrainactivity time-
lockedto 
specificstimuli(=sounds)

ÅInvolvesplacingelectrodeson 
the head

ÅAveraged
acrosstrials andparticipants





hǳǊ ŜȄǇŜǊƛƳŜƴǘ

ÅParticipantswatcheda cartoon
while soundsin Polish, English 
and Norwegianwerepresented
via earphones



Ourexperiment

ÅAim: to examinenon-native phonologicalcontrasts
perceptionandprocessingin L2 and L3

ÅRQ:Will phonologicalcontrasts be equallyeasyto detect
andprocessin L2 English and L3 Norwegian?

ÅPredictions:We predict the MMN to be strongerin native when
comparedwith non-native speech



Different locations, 
different results...

2 groups ςdiverse acquisition 
settings
ïFormal learners in Poland
ïNaturalistic learners in Norway

The setting where we learninfluences 
our ability to perceivephonemes



ERP RESULTS: MMN

FORMAL L3 LEARNERS (AMU) b!¢¦w![L{¢L/ [о [9!wb9w{ ό¦ƛ¢ύ
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ŀ ƭƛƴŜŀǊ ƳƛȄŜŘ ŜŦŦŜŎǘǎ ŀƴŀƭȅǎƛǎ



Language and 
Society

ÅIs language used differently
by different groups
of people?
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Language and 
Society

ÅYes, language is used differently 
by different people, e.g. coming 
from different parts of a country, 
having different educational 
background, family history etc.

stylistic

ǊŜƎƛƻƴŀƭ social

Language 
variation



For example



For example

3.30 PLN



Prescriptivism vs. 
Descriptivism

ÅWe now try to describe the language as 
is really used

ÅWe do not study what is more 
grammatical (or less)

ÅThis approach started to gain on 
popularity in the 1960s in the US



[ŀƴƎǳŀƎŜ ŀƴŘ 
{ƻŎƛŜǘȅόмфслǎΣ b¸/ύ

ÅIn 1960s, William Labovresearched 
how English is spoken in New York

ÅIt turned out that young, old, men, 
women, people with different 
ethnicity etc. speak English 
differently, e.g. some pronounce 
the word-final /r/ in four



Ourresearch

ÅPolish ςEnglish ςNorwegian

ÅWords -> Reading -> Spontaneous

ÅSociolinguistic questionnaire



Questionnaire

We ask many questions about 
peoples' education, family 

history, use of languages etc.



Resultsfrom 
Norway

ÅWe studied whether and how 
Polish people living in Norway 
learn Norwegian dialects

ÅIt turned out that people use the 
dialect more when they have got 
many Norwegian friends, when 
they had lived in Norway for long

ÅYounger people used more 
dialect, too

ÅWe haven't found evidence that 
age, occupation or level of 
education play a role



Take home message

Different researchmethodsareusedto investigatemultilingualspeech

Multilingualismisa norm, not anexception

Multilingualismisa spectrum

Multilingualismisa dynamicprocess



Thank you! Tusen takk!



±ƻǿŜƭǎ !ŎƻǳǎǘƛŎǎ



Speech Production(data analysis)

<rs> pronouncedas [s] at
with low levelsof Norwegian
proficiencyand pronounced
ŀǎ ώ≡ϐ ƛƴ ƘƛƎƘ levelsof 
Norwegianproficiency

[includeaudio files for low
level<rs>, high level<rs>, L1 
Norwegian<rs>]



ERP RESULTS
FORMAL L3 LEARNERS (AMU) NATURALISTIC L3 LEARNERS (UiT)
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