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* When and why Chinese native speakers have problems with Estonian
spatial language?

e Spatial cognition is central in human thinking
* Variability of spatial language

* Need to be understood exactly

* Concretness

 Spatial language is acquired (in some degree) in early phases of
language acquisition



Theoretical basis

* Two main types of spatial relations (Bowerman, Choi 2001):

* Support
* Containment [
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Means of expressing spatial relations

* In Chinese (according to Paul 2014):
* Prepositions (mainly derived from verbs): 25 géi ‘to, for’, M cong ‘from’ etc.
* Postpositions (££ zai + postposition): _E shang ‘or’, B i ‘in’ etc.
* Location nouns: _ T shangmian ‘on the surface of’, B & limian ‘inside’ etc.

* |n Estonian:
* Locative cases (insessive, illative, elative, adessive, allative, ablative)
e Postpositions (peal ‘on, on top of’, sees ‘in’ etc.)
* Prepositions (/édbi ‘through’, lile ‘over, above’ etc.)
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Method

* Picture describing task (Bowerman, Pederson 1992)
e 40 pictures (where is X (name of the object))?

* Pilot study (10 + 5 participants)

e 22 native Chinese participants (two groups)

* Written answers via LimeSurvey

* Measuring of reaction time



Data

* Native Estonian answers according to the pilot study (10 respondents)

* Native Chinese answers according to pilot study (5 respondents) + Zhang 2013

* Answers of Chinese learners of Estonian according to the final study (22
respondents)

Kus on lipp?

Kus on ndts?

Kus on kaelakee?

Kus on puuvdra?

Kus on pael?

Kus on pilv?

Kus on mees?

Kus on pilt?  Kus on voolik?

Kus on lehed?

Lipp on masti peal
Lipp on mastil.

Lipp on mastil.

Lipp on masti tipus.
Lipp on mastil.

Lipp on mastil.

Lipp on mastil.

Lipp on mastil.

lipp on mastil

Lipp on masti |8hedal
lips on mastil.

Lipp on oja kdrval.
Lipp on mastil.

Lipp on mastil.

Masti peal

Lipp on mastil

Lipp on mastil.

Lipp on masti titiu kilge.
Lipp on masti peal.

Lipp on mastil

Lipp on masti kiiljes

Mats on laua all

M&ts on laua all.
Mats on laua all.
MN&ts on laua all.
Mats on laua all.
Mats on laua all.
Mats on laua all.
Mats on laua all.

nats on laua all
Mats on laua all
Matson laut all.
laua alla.

Mats on laua all.
Mats on laua all.

Laua all
Mats on laua all

Mats on laua all.

Kaelakee on kaelal

Kaelakee on kaelas.
Kaelakee on kaelas.
kKaelakee on kaela im

Kaelakee on kaelal.

kaelakee on kaelas.
Kaelakee on kaela Um
kaelakee an kaelas.

kaelakee on kaelas
kaelakee on kaelas

Kaelakee on kaelas.
kaelakee an kaelas.
Kaelakee on kaelas.
Kaelakee on kaelas.

Kaelas
Kaelakee on kaelas

Kaelakee on kaelas.

Puuvira on kiriku
Puuvdra on kiriku
Maja on puu taga.
Puuvdra on kiriku
Puuvira on kiriku
Puuvdra on kiriku
Puuvira on kiriku
Puuvdra on kiriku
poovara on kiriku
Puuvdra on kiriku
Puuvira on kiriku
Puuon kiriku ees.
Puuvira on kiriku
Puuvira on kiriku
Kiriku ees
Puuvira on kiriku
Puuvira on kiriku

Mats on laua allpoo Kaelakee on kaela Um Puuvdra on kiriku

Mats on laua all.

Mats on laua all

Mats on laua all

Kaelakee on kaelas.

Puuvdra on kiriku

Kaelakee on naise kae Puuvdra on kiriku

1.Kaelakee on kaelas Puuvidra on kiriku

£es
kohal.

kohal.
kirval.
kidrval.
EES.
EES.
kdrval
£ES

£ES

EES.
EES.

aares
BEs.

Ighedal.

EES.

EES

EES

Pael on peal
Pael on pea Gmber.

Sportlik juuksepael p

Pael on peal.

Pael on peal.

Pael on peas.

Fael on pea Umber.
Pael on peas.

pael on peas

Pael on peas

Pael on peas

pEeas.

Peal on peas.

Pael on peas.

Peas

Pael on peas

Pael on peal.

Fael on pea Umber.
Pael on peas.

Pilv on mae kohal
Pilv on m&e kohal.
Filv on mae kohal.
Pilv on mae kohal
Filv on mae kohal.
Pilv on mael.

Filv on mae peal.
Pilv on mael.

pilv on mae peal
Pilv on mae otsas
pilv on mae kohal
mae peal.

Filv on mae kohal.
Pilv on mae Glal.
mae tipp

Filv on mae peal
Filv on mae kohal.
Pilv on mae Gles.
Pilv on mae kohal.

Pael on mehe pea ees Pilv on mae peal

Pael on mehe peas

1. Pilv an m&e kohal

Mees on ldkke |5hedal
Mees on |8kke kirval.
Mees on |Skke kdrval.
Mees on I8kke kirval
Mees on |Skke kdrval.
Mees on |Skke ddres.
Mees on |Skke kdrval.
Mees on |8kke vasakul.
mees on ldkke kirval
Mees on |okke vasakul
mees on lokke d8res.
|okke kirval.

Filt on seina gVoolik on kdnnu kdrval
Filt on seinal. Voolik on kdnnu peal.
Filt on seinal. Voolik on kdnnu peal.
Filt on seinal. Voolik on kdnnu juures.
Filt on seinal. Voolik on kadnnul.

Filt on seinal. Voolik on kdnnu peal.
Filt on seina gVoolik on kdnnu 13hi.
Pilt on seinal. voolik an ké&nnu peal ja vasaku
pilt on seinal voolik on kdnnul

Pilt on seinal Voolik on kdnnu I&hedal
pilt on seinale Voolik on kdnnu peal.
See pilt on sei on kdnnu peal.

Mees on lokkest vaskak Pilt on seinal. Voolik on k@nnust vasakul.

Mees on |8kke |Ehedal.
|8kke kdrval

Mees on |8kke S&res
Mees on |8kk kdrval.
Mees on |Skke kdrval.
Mees on |8kke |&hedal.

Mees on lokke kdrval

Filt on seina kVoolik on kdnnu kdrval ja peal.
Seinal ka@nnul

Pilt on zeinas Voolik on kd&nu 3res
Filt on seinal. Voolik on kdnnu peal.
Pilt on seina kVoolik on osa kdnnul.

Filt on seinas. Voolik on kdnnu 18hedal.

pilt on seinal Voolik on K&nnu peal

1. Mees on ldkke kdrval Pilt on seinal Voolik on K&nnu peal

Lehed on oksal
Lehed on oksal.
Lehed on oksa peal.
Lehed on oksal

Lehed kasvavad okstel.

Lehed on ocksas.
Lehed on oksa peal.
Lehed on oksas.
lehed on oksal
Lehed on oskas
lehed on Oksal.
peal.

Lehed on oksal.
Lehed on oksas.
Oksas

lehed on oksa kohal
Lehed on oksal.
Lehed on oksa kiilge.
Lehed on oksatel.

lehed on oksa peal

Lehed on oksal



Where is the balloon?

Kepp, kepi

Native Estonian answers: kepi otsas ‘attached to the tip
of a stick’ (7), kepi kiiljes ‘attached to a stick’ (3)
Estonian answers of Native Chinese: kepil ‘on a
stick’(14), kepis ‘in a stick’ (2) kepi kiiljes ‘attached to a
stick’ (2), kepi otsas ‘attached to the top of a stick(1), kepi
vasakul ‘on the left side of a stick’ (1), kepi ees ‘in front
of a stick’ (1), kepi korval ‘next to a stick’ (1)

Native Chinese answers: 12+ _ gunzi shang ‘on a stick’
(3), T8 F—3k gunzi yitéu ‘at the one end of a stick’ (1),
M F—1Um gunzi yidudn ‘at the one end of a stick’ (1), 1&
< T gunzi shangmian ‘on the surface of a stick’(1)



Where is the handle?

Uks, ukse

Native Estonian answers: ukse kiiljes (7) ‘attached to a door”’,
ustel (2) ‘on doors’, kapil (1) ‘on a cupboard’

Estonian answers of Native Chinese: kapiuksel (12) ‘on a door
of a cupboard’, ukse peal (4) ‘on a door’, ukse kiiljes (2)
‘attached to a door’, ukse all (1) ‘under a door’, kapiukses (1) ‘in
a door of a cupboard’, ukse taga (1) ‘behind a door’, ukse ees
(1) ‘in front of a door’

Native Chinese answers: (1£)[7]_E (gui)mén shang (5) ‘on a
door (of a cupboard)



Where is the hat?

Pea, pea

Native Estonian answers: peas (10) ‘in a head’
Estonian answers of Native Chinese: peas (14) ‘in a head’, peal

(8) ‘on a head’
Native Chinese answers: 3L _I téu shang (5) ‘on a head’



Where is the earring?

Korv, korva

Native Estonian answers: korvas (9) ‘in an ear’, korva kiiljes (2)
‘attached to an ear’, korva sees (1) ‘in an ear’, ldbi korva (1)
‘through an ear’

Estonian answers of Native Chinese: korval (11) ‘on an ear’,
korvas (9) ‘in an ear’, kérva peal (1) ‘on an ear’, kérva kiiljes (1)
‘attached to an ear’

Native Chinese answers: B 2= I erdud shang (4) ‘on an ear’,
H & erdud xia ‘below an ear’



Where is the coat?

Nagi, nagi

Native Estonian answers: nagis ‘in a coat hook’ (9), nagi kiiljes

‘attached to a coat hook’ (1), Nagi otsas ‘attached to the top of a
coat hook’ (1)

Estonian answers of Native Chinese: nagil ‘on a coat hook’ (16),
nagi all ‘under a coat hook’, nagi alla ‘under a coat hook’
(dynamic), nagi peal (1) ‘on a coat hook’, nagi otsas (1) ‘attached
to the top of a coat hook’, nagis (1) ‘in a coat hook’

Native Chinese answers: =4 _I () guagéu shang(mian) (4) ‘on
a coat hook’, IXARZR L yifu jia shang (1) ‘on a coat rack’



Where is the spider?

Lagi, lae

Native Estonian answers: /aes (8) ‘in a ceiling’, lae peal (2) ‘on a
ceiling’, lae kiiljes (1) ‘attached to a ceiling’

Estonian answers of Native Chinese: lael (7) ‘on a ceiling’, lae
peal (3) ‘on a ceiling’, laes (5) ‘in a ceiling’, lakke (1) ‘into a
ceiling’, korval (2) ‘next to a ceiling’, juures (1) ‘at a ceiling’, all
(2) ‘under a ceiling’, lahedal (1) ‘near a ceiling’

Native Chinese answers: X {t1x L tianhuab&dn shang (3), ‘on a
ceiling’, = [ _E widing shang (2) ‘on a roof’



Where is the belt?

Naine, naise

Native Estonian answers: naise iimber ‘around a woman’ (9),

naise kiiljes ‘attached to a woman’ (1), naise kbhul ‘on the belly
g of a woman’, naisel ‘on a woman’
/ Estonian answers of Native Chinese: naisel ‘on a woman’ (9),
naise seljas ‘in the back of a woman’ (6), naises ‘in a woman’

(3), naise iimber ‘around a woman’ (1), naise peal ‘on a
woman’ (1), naise selga (1) ‘to the back of a woman’

. Native Chinese answers: i I ydo shang (4), ‘on the waist’, &
/1 ydo zhong (1), ‘in the middle of the waist’



Where is the fence?

Maja, maja

Native Estonian answers: maja tiimber (10) ‘around a house’
Estonian answers of Native Chinese: maja (imber (18) ‘around
a house’, maja korval (2) ‘next to a house’, maja Idhedal (1)
‘near a house’, maja tile (1) ‘over a house’

Native Chinese answers: = T J& [ wazi zhouwéi (2) ‘around a
house’, B FPUJE fdngzi sizhou (2) ‘around a house’, B F 7+
fangzi wai (1) ‘outside of a house’



Statistical analysis

Variables:
Estonian, Chinese, Estonian answers of Chinese learners of Estonian

Type of spatial relation in Estonian/in Chinese/in Estonian answers of
native Chinese learners (containment or support)

Case ending or adposition in answer

Spatial relation marker (in Estonian/in Chinese/in Estonian answers of
native Chinese learners)

Reaction time



mlog.glmer <- glmer(Hiinlaste.vastustes.ja.eesti.vastes.sama.kohasuhte.liik ~
Lihtsustatud.kohasuhte.liik.eesti.keeles + (1| Vastaja.ID) + (1| Pildi.ID), data = andmed, family =
"binomial", control = glmerControl(optimizer="bobyga"))

Fixed effects:
Estimate std. Error z value

(Intercept) -0.2493 0.3745 -0.665

Lihtsustatud. kohasuhte. 1iik. eesti. keelestoetamine 1.1700 0.5135 2.279
Pr(=|zl)

{Intercept) 0. 5057

Lihtsustatud. kohasuhte. 1iik. eesti. keelestoetamine 0.0227 =



mlog.glmer2 <- glmer(Hiinlaste.vastustes.ja.eesti.vastes.sama.kohasuhte.liik ~
Lihtsustatud.kohasuhte.liik.eesti.keeles + Kaandeldpp.0.voi.kaassOna.l.emakeelsete.vastustes +
Kdaandeldpp.0.voi.kaassdna.l.hiinlaste.vastustes + (1| Vastaja.ID) + (1| Pildi.ID), data = andmed,
family = "binomial", control = glmerControl(optimizer="bobyga"))

Fixed effects:
Estimate std. Error z wvalue

{(Intercept) 0.02478 0.34410 a.072

Lihtsustatud. kohasuhte. Tiik. eesti.keelestoetamine 2.00628 0.78647 2.551

Kadndeldpp.0.vdi.kaassdna.l. emakeelsete. vastustesl -0.76232 0.80012 -0.953

Kddndelopp. 0.vdi.kaassona.l.hiinlaste.vastustesl -1.33631 0.24794 -5.390
Pr(=|z|)

{(Intercept) 0.9426

Lihtsustatud. kohasuhte. 1iik. eesti.keelestoetamine 0.0107 =

Kadndelopp. 0.vdi.kaassona.l. emakeelsete. vastustesl 0. 3407
Kddndeldpp. 0.vdi.kaassdna.l.hiinlaste.vastustesl 7.06e-08 ===



mlin.Imer <- Imer(Vastamiskiirus ~ Hiina.vaste.kohasuhte.liik.sama..mis.eesti.keeles + (1| Vastaja.ID)
+ (1| Pildi.ID), data = andmed)

Fixed effects:

Estimate std. Error df
(Intercept) 0. 59282 0.034E3 34. 35521
Hiina.vaste. kohasuhte. 1iik.sama. .mis. eesti.keelesl -0.07199 0.03247 23.07168
t value Pri=|t]|)
(Intercept) 17.018 <Z2e-16 ##®

Hiina.vaste. kohasuhte. 1iik.sama..mis.eesti.keelesl -2.218 0.0367 =



Conclusions

* Problematic relations: attachment (otsas, kiiljes)

* Partly problematic relations: contact (kdiljes), circumjacency (iimber),
containment (inessive case: -s)

* |f Chinese native speakers described the spatial relation as support they had
bigger chance of using the native-like logic for choosing the type of spatial
relation

* |f Chinese native speakers used case endings in their Estonian answers then
the type of spatial relation in their answers coincided with greater
probability with the answers of the Estonian native speakers

* |f the type of spatial relation was not the same in both languages the
reaction time was shorter
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