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THE CONTRIBUTION OF GREEK SE
IN THE DEVELOPMENT OF LOCATIVES
Arhonto Terzi' & Vina Tsakali?

ITechnological Educational Institute of W. Greece, Patras,
2University of Crete

aterzi@teiwest.gr, tsakali@uoc.gr

Hepidnym

H xatdaxtnon twv obvletwv tomrwv npobéoewy tns EAAnvikns odnyei oto ovpmépaocua 0Ti
0 1p67I0G TTOV 01 YAWOTES EKPPACOVY pict TOTIKY €vvoia avTikaTOTTTpiCeTau 0TV HAIKIX Kout TH
oeipé katdxThons Tovs (Terzi k.o 2015). To mapdv &pBpo emKevIpOVETAL OTH UEAETH THG Kat-
TAKTHONG TWV SIKPOPETIKWY OHUKTIDY THG TOTIKAS TTPOOEOHS O€ Kol 0TH GUYKPLoN TwY (evydy
¢ - péoa g€ Ko 0€ - Thvw o€. 16Y06 eivar 11 eufdBuvan Tov pdrov mov SiadpapatiCer n yAwo-
01K1] KWOIKOTIOINOY OTHY KATAKTHON TWY TOTUKWY EVVOIDY. Tot TTEIpaUaTIKG EVpHUOTR THG TIt-
povoag epyaciag Seiyvovy 0T TavTéypove pe THY kKaBohikh yvwoTixi oeip& KATAKTHONG TWY

TOTIKWY EVVOLWY, Kol 1] YAwaotky] kwdikomoinon ennpedler To ypovo KATAKTHONG TOUG.

Keywords: spatial concepts, spatial expressions, mapping, opacity, homonymity, acquisition of

1. Introduction

In this work we investigate the developmental order of certain spatial expressions ma-
nifested as either morphologically simplex or morphologically complex P(reposition)
s in Greek. Building on recent findings from the investigation of spatial develop-
ment in Greek (Terzi et al. 2015), the aim of the present study is to examine possible

differences in the comprehension of spatial terms when the same spatial concept is
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expressed via different linguistic means within a language, that is, via more than one
linguistic expressions. In doing so, we focus on the spatial concepts in, on and to, for
which Greek uses either two-word (complex) or one-word (simplex) prepositions,
namely, mesa se or SE for ‘in, pano se or SE for ‘on, and SE for ‘to’ (Terzi 2010). In
addition, we compare the development of SE in its different uses above. Our approach
intends to shed light on the role of the syntactic structure of locative prepositions
in the process of their acquisition and, consequently, in the overall development of
spatial terms. At the same time, we keep an eye on the possible impact that the (order
of) acquisition of the spatial concepts has on the acquisition of the corresponding
spatial terms.

To anticipate some of our main conclusions, our findings show, on the one hand, that
the universal order of the development of locative expressions as reported in the lite-
rature (Piaget and Inhelder, 1956) is attested to a large extent, on a par with Terzi et al.
(2015). On the other hand, Greek shows that the linguistic form of locative expressions
affects their order of acquisition, as light Ps are not acquired at the same rate as their
fully formed counterparts. Hence, SE meaning ‘in’ is significantly delayed compared to
mesa se (in), but appears to be mastered before pano se (on).

The paper is organized as follows: In the first part we report the main findings and
assumptions in the literature regarding the acquisition of spatial terms. In the second
part we present the current study followed by the conclusions and the issues that are

open to further examination.

2. Previous studies: Theoretical and experimental background

One of the central issues that have preoccupied the study of spatial terms and their
mapping to the corresponding spatial concepts has been the nature of this mapping.
Researchers have been preoccupied with what is the link between knowledge of loca-
tive expressions and cognition of space, the developmental paths of both, as well as
whether and how they relate.

A long standing idea held that languages partition the world differently and child-
ren acquire the world view according to this partitioning (Whorf, 1956). This ap-
proach was questioned by the cognitive revolution of the ’60s and the *70s, who ad-
opted the view that children’s first words label concepts that have already originated

non-linguistically (Piaget and Inhelder, 1956). Spatial terms had a good amount of
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evidence to offer in favor of this view since, a) children know a lot about space before
they use language to represent this knowledge, b) words like up, down and back ap-
pear early and rapidly, and ¢) acquisition of spatial terms seems to follow the order
of spatial concepts in (2), which was established by Piaget and Inhelder (1956) via

non-linguistic tasks.

(1) Words of containment (in) > words of contiguity and support (on) and oc-
clusion (under) > words for proximity (next to, beside, between) > words for

projective relationships (in front of, behind).

More recently, in a series of experiments, Choi and Bowerman (1991) and Bowerman
and Choi (2001), focusing on spatial terms, argued for a more interactive view of how
children’s early word meanings arise. The languages they compared are English and
Korean, which structure and encode aspects of space differently, with consequences on
how the corresponding terms are acquired in each language. Within this line of reaso-
ning, we examine whether and how the linguistic means encoding spatial expressions
affect the acquisition of the associated terms. We look into the role of language specific
properties, by focusing on the locative expression SE, since it can express the meaning
of three different locative concepts, namely ‘i, ‘on’ and ‘to. On the other hand, it con-
stitutes the invariable component of two complex linguistic expressions, namely, pano
se (on), mesa se (in), which express the same meaning respectively. In this respect, SE
sets an ideal candidate for testing language specific properties.

Terzi et al. (2015) studied the order of development of complex locative expressions
and found that it is similar to what has been found to hold for other languages. They
found one significant exception however: pano se ‘on’ does not follow the expected
developmental pattern, in the sense that it is acquired significantly later than ‘in’ and
‘under’. Terzi et al. (2015) had conjectured that this unexpected finding follows from
the morphological opacity of pano se ‘on, and pano apo ‘above, and the fact that the
latter seems to be one of the last to be acquired crosslinguistically (Durkin 1981). Thus,
in the spirit of Jonhston and Slobin (1979), Terzi et al. (2015) consider morphological
opacity created by the sharing of the heavily semantic part of ‘pano’ in both ‘on’ and
‘above), as one of the language specific factors responsible for delaying the development
of pano se (on) in Greek.

Within the same rationale, the current study raises the question of whether the delay

in the acquisition of pano se ‘on’ may (also) be due to the fact that the same concept is
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expressed by the small P SE in Greek, which, moreover, has a number of other inter-
pretations. Hence, SE raises the question as to what extent lexical homonymity and/or
semantic opacity (thus, semantic and syntactic underspecification) has an effect in the
order of acquisition of the relevant spatial terms. Besides lexical homonymity, SE also
interacts with morphological opacity since SE meaning ‘on’ is an alternate of pano se,
which shares a crucial morphological part with pano apo ‘above. Thus, SE is involved
in a morphologically opaque pair of two distinct locative concepts, ‘on” and ‘above’
which are expressed by different lexical items in English and other languages. For this
reason, in the current study we investigate the comprehension of SE with the interpre-

tation of ‘on), ‘in’ and ‘to’’

3.The current study
3.1. Theoretical Issues and the main hypothesis

As mentioned already, this work examines whether the linguistic means encoding
spatial expressions affect the acquisition of the relevant terms. An ideal candidate for
addressing this question is set by the highly frequent Greek lexical item SE, which can
express a number of spatial concepts, i.e., containment (2), support (3), location-not
specified (4), and direction (5). A crucial element to our discussion is the complex P
pano se (above) in example (6), which is juxtaposed to example (3); both (3) and (6)
share the lexical part pano, which has been argued to affect the development of (3),
(Terzi et al. 2015).

(2) To vivlio ine (mesa) sto sirtari. [LOCATION-CONTAINMENT]
the book is (mesa) se +the drawer

“The book is in the drawer’

1 A reviewer points out that one expects similar behavior of mesa se ‘in, hence, presumably delayed
acquisition, given the existence of mesa apo from inside in the language. Mesa se is not acquired late,
however, as we have noted already and will discuss again in the remainder of the paper (although mesa
apo is, Xypolias & Christopoulos 2004). Hence, the reviewer makes a valid and interesting point, which
deserves a more in depth answer than the limitations of this paper allow. Our response for the time
being is that the two spatial terms of the pair the reviewer brings to our attention are not equivalent.
This is because a) they are not both locative: while mesa se is a locative, mesa apo is a directional, and b)
as is expected because of its directional interpretation, mesa apo cannot appear in predicative sentences,
i.e. *to vivlio ine mesa apo to sirtari ‘the book is from the drawer’ by contrast to mesa se, (2).
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(3) To vivlio ine (pano) sto trapezi.  [LOCATION-SUPPORT]
the book is (pano) se +the table
“The book is on the table’

(4) To vivlio vriskete sti vivliothiki.  [LOCATION-NOT SPECIFIED]
the book is se +the library
“The book is at the library’

(5) Pigeno sto grafio. [DIRECTIONAL-GOAL]
go-1s se+the office

‘T am going to the office’

(6) To vivlio ine pano apo to trapezi [LOCATION-NON-SUPPORT]
The book is pano apo the table
“The book is above the table’

We remind that the main question raised by the data so far is whether the grammatical
encoding of the aforementioned spatial terms obstructs or facilitates their acquisition.

The specific hypothesis tested in this study is as below:

(7) 1If language specific properties affect the development of spatial notions we
should be able to observe differences in the developmental pattern of SE
compared to the fully specified semantic counterparts (i.e. mesa se, pano se).

In what follows, we will present the methodology and the results regarding the or-
der of development of the different meanings of SE and will subsequently look for

potential differences between the pairs of simplex and complex forms in which SE

participates.
3.2. Methodology
3.2.1. The participants
The participants of the study were 110 Greek-speaking monolingual children, which

made up 5 age groups of 22 children each. Age groups were as follows:
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Age groups Age N

1 4,0 - 4;5 22
4;6 - 411 22
5;0 - 5;5 22
5;6 — 5;11 22
6;0 - 6;5 22

G| [

Table 1 | Age groups

3.2.2 The tasks

Children were administered one comprehension and two production tasks. Here we
present and analyze the results of the comprehension task. This was a picture selec-
tion task in which participants were presented with 3 pictures per sentence, and had
to choose the one corresponding to the sentence they heard. Sentences were recor-
ded by two female native Greek speakers so that everyone heard them in exactly the
same manner. Target items were tested in 6 sentences in the case of complex Ps, while
simplex Ps were tested in 4 sentences each. Sentences were pseudo-randomized and
pictures within each condition were pseudo-randomized as well. The material was also
administered to a control group consisting of 22 adults of various educational back-
grounds.

In order to be able to compare the results to those of other languages and to atypical
populations, the testing was preceded by checking non-verbal and verbal skills of the
participating children. Thus, we run the following baseline tasks: Raven’s coloured
progressive matrices (Raven, 1998) > 80, DVIQ morphosyntax task (Stavrakaki and
Tsimpli, 2000), and Expressive Vocabulary task (Vogindroukas et al., 2009).

The prepositions tested were used in predicative sentences, namely, in sentences such
as (8)-(10). A sample of a three picture set used for SE, pano se (on) and pano apo
(above) appears in Figure 1. Figure 2 contains a set of pictures used for mesa se and

se (inside/in). Figure 3 contains a set of pictures used for SE directional (towards/to).

(8) a. To kadro ine (pano) ston kanape.
“The picture is on the sofa’
b. To kadro ine pano apo ton kanape.

“The picture is above the sofa’
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9) To pulaki ine (mesa) sto kluvi
“The bird is in the cage’

(10) O skilos erhete (sto) spitaki tu
“The dog is coming to the dog house’

Figure 2 | Set of pictures testing SE, mesa se (in)

Figure 3| Set of pictures testing SE (o)

3.3.Results

Figure 4 below reports the comprehension results on the three types of SE, namely, SE-

support (on), SE-containment (in), and SE-direction (to) for all age groups.
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Figure 4 | Comprehension of the three types of SE

We can easily observe that SE is not acquired uniformly, that is, regardless of its diffe-
rent interpretations. There is a low percentage of errors (below 10%) across age-groups
with SE-containment, supporting claims that favor a universal cognitive shaping of lo-
cative terms with containment acquired first (Jonhston and Slobin 1979, Casasola and
Cohen 2002). SE-support follows (with highest error rate 23% in the youngest group,
decreasing with age), while SE-direction errors are statistically higher compared to
both SE-containment and SE-support. Thus, the developmental order of SE (11a) is
comparable to the corresponding complex PPs (11b) as reported in Terzi et al. (2015).

(11) a. SE-containment (in) > SE-support (on) > SE-direction (to)

b. Mesa se (in) > pano se (on) > pros (to)

Figure 5 from Terzi et al. (2015) illustrates the overall children’s comprehension per-
formance on locative expressions and depicts the distinct developmental path for the
inter-related concepts of Pano apo (above) - Pano se (on) - SE (on), which is crucial for

the comparison between Pano se with SE in the following section.
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Figure 5 | Comprehension of the spatial terms of concern

3.3.1. Testing our Hypothesis

Returning to our initial hypothesis, a question that has to be answered is whether
the underspecified form of SE is acquired differently than its semantically equivalent
complex form, that is, whether there is a difference in the acquisition between SE-
containment and mesa se (in) and between SE-support and pano se (on). The answer
to both questions is in Figures 6 and 7 that follow below.

According to our central hypothesis if mastery of spatial linguistic expressions was
unaffected by linguistic encoding, that is, if it just depended on the cognitive develop-
ment of the corresponding spatial concepts, we should not be able to observe any diffe-
rences between concepts that can be expressed via more than one linguistic expressions.

Figure 6 shows that there is a significant difference between the development of SE-
containment and the development of mesa se (in). The difference is statistically signi-
ficant both for each age group and across all age groups. Thus, despite the fact that the
concept of containment (in) is indeed acquired early, as expected, and the percentage
of errors remains low regardless of the form via which the concept is expressed (high-
est error percentage is only 10% for SE), the comparison between the complex and the
simplex (and arguably underspecified) form shows that while the complex form does
not exceed an error rate of 1,5% for any age group, the rate of errors of the simplex

form varies between 4,5% and 10%.
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Figure 6 | Comprehension of SE-containment and mesa se

The finding is unexpected if one makes the assumption that linguistic form does not
play a role in the acquisition of such a fundamental spatial notion as containment. It
is however expected under the view we have advocated, according to which linguistic
means affect development of spatial expressions in particular ways, namely, by either
facilitating or obstructing the development of such expressions. Turning to the next
pair of investigation (Pano se - SE ‘o), we observe apparently similar effects.

Figure 7 shows that the two terms employed for the notion of support (on), which is
another notion known to be acquired early by children, are not mastered at the same
rate when expressed by SE-support or by pano se. Contrary to the pair in Figure 6,
however, the pattern is the opposite this time. We see in Figure 7 that the morphologi-
cally complex form pano se seems to be delayed compared to the simplex form SE, alt-
hough this time the difference between the two forms is significant for all age-groups
but not for each group separately. Nevertheless, the difference in terms of rate of mas-
tery of the two terms corroborates to our central hypothesis that linguistic encoding of
a concept affects the emergence/development of this concept.

It should be explained, however, why comprehension of the complex term is what
falls behind in this case. We believe that the delay of pano se as compared to SE-sup-
port is due to two factors, probably unrelated to each other. First, the development

of pano se is relatively delayed in Greek, contrary to the expectations according to
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Figure 7 | Comprehension of SE-support and pano se

the literature regarding the universal order of spatial notion (Terzi and Tsakali 2009,
Terzi et al. 2015). According to the authors, the reason for the unexpected delay
of pano se (on) is its morphological opacity with pano apo ‘above’ Figure 8 below
reports findings from Terzi et al. (2015), which show clearly that pano se ‘on’ is not
among the first spatial terms to be acquired, despite the predictions of the universal
order in (1).

As Terzi et al. (2015) report, ‘on’ is not acquired simultaneously with ‘in’ and ‘under’
as expected. Even more importantly, errors on pano se exceed errors on ‘in front’ and
‘behind’ in some age groups, despite the fact that the latter are some of the spatial
terms that are acquired much later than ‘on’ crosslinguistically.

The second reason arguably explaining the earlier mastery of pano se as compared
to SE-support relates to the preference children have for interpreting SE as in, rather
than on, in contexts that either one could be the target answer. This preference was
actually tested by a part of our experiment via sentences such as (12) - (15) next page.
The pictures that accompanied these sentences were such that either containment or

support interpretation was possible.

(12) To aftokinitaki ine sto dulapi

“The toy-car is in/on the cupboard’
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Figure 8 | Comprehension of Complex Ps (Terzi et al. 2015)

(13) To puli ine sto dendro
“The bird is in/on the tree’

(14) Ilampa ine sto dulapi
“The lamp is in/on the cupboard’

(15) Ibluza ine sti valitsa

“The blouse is in/on the suitcase.

Figure 9 next page shows children’s strong tendency to interpret ambiguous SE as ‘in;
while the reverse is extremely rare.

In Figure 9 the first two bars show children’s preference for interpreting SE as in
(rather than on) in sentences (12) - (13). The next two bars show children’s preference
for interpreting SE as on (rather than ‘in’) in sentences (14) - (15). The last two bars
simply add the corresponding preference for the aforementioned pairs of sentences.
Children’s preference exhibited by these data suggests that their default interpretation
of SE coincides with the notion of in. Whether such preference is also supported by
frequency factors is unclear, as SE seems to be equally used for both in and on in eve-
ryday communication. Nevertheless, it will be interesting to test if there is a significant

difference in uses of SE in average way of speaking, an issue subject to further research.
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Figure 9 | Comprehension and preference for ambiguous SE

Alternatively, it may be that the preference for SE-containment is related to the earlier
mastery of the term crosslinguistically, which, in turn, reflects the earlier mastery of

the corresponding concept, see (1).

4. Conclusions and Remaining Issues

The purpose of this study was to put under further scrutiny the idea that language-spe-
cific properties affect the order of acquisition of spatial terms, an idea proposed on the
basis of crosslinguistic evidence by Choi and Bowerman (1991) and Bowerman and
Choi (2001), and argued to explain the late mastery of the locative preposition pano
se ‘or’ in Greek (Terzi and Tsakali 2009, Terzi et al. 2015). We investigated the com-
prehension of pairs consisting of a simplex and a complex spatial term (Preposition),
with each pair denoting the same spatial concept, in particular, ‘in’ and ‘on’ Since the
simplex preposition was the same across pairs, it offered the additional opportunity to
test the role of homonymity/underspecification, along with opacity, notions that have
been considered to affect the acquisition of spatial terms (Johnston and Slobin 1979).
The findings indicate that the same term is not mastered similarly in its different
interpretations, hence, homonymity per se cannot account for the difference in mas-
tering homonymous spatial expressions. Our findings rather suggest that the order of
acquisition of the spatial terms reflects the order of acquisition of the corresponding

spatial concepts in this case. On the other hand, we found strong evidence that the
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items of the pairs that denote the same spatial concept are not acquired at the same
rate, indicating that the means a language utilizes in order to express a concept affect
its rate/order of acquisition. We hold, therefore, that the observed disparities are due to
the homonymity/underspecification of a term and/or its morphological opacity.

As for an issue raised in the beginning of the paper, namely, whether the delay in the
mastery of pano se ‘on’ is related to the fact that the same concept is expressed by SE,
an element that has a number of other interpretations, the answer is negative: if that
were the case, we would observe the same pattern with mesa se ‘in’ and SE. Finally, our
results demonstrate that the precise nature of the development of spatial categories
undergoes considerable development for long after their first emergence (even after

the age of six).
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