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THE LANGUAGE OF SPACE IN HUNGARIAN 

Ildikó Király, Csaba PIéh, Mihály Racsmány 

1. INTRODUCTION 
Hungarian played an interesting role in the formation of early theories about the relationships of cognition and language. Melania Mikes (1967) has showed in her studies of Serbian-Hungarian bilingual children that the use of locative suffixes appeared earlier in the Hungarian than in the Serbian speech of the same children of ages 2-3. In the interpretation of Slobin (1973, Johnston and Slobin 1979) this Is explained by the fact that in Slavic the child has to co-ordinate two linguistic devices, the preposition und the case marker, while in Hungarian coding Is done exclusively at the end of the word. This was interpreted to imply that the development of spatial language justifies both the driving role of cognition, and the relative independence of specifically linguistic factors. Hungarian provides a good testing ground for some of the claims regarding the language and cognition relationship in this domain, since a formally rather homogenous field is used and acquired, thus as MacWhinney (1976) observed. summarising diary data and some of his observational files: 
“Hungarian inflections differ little in terms of formal complexity. Thus, differences in their emergence can be attributed to semantic-pragmatic factors.” (MacWhinney, 1976, p. 409). 
Both experimental studies (Johnston and Slobin, 1978, Landau, 1994) and analysis of longitudinal data (Choi and Bowerman, 1991, Sinha, Thorseng, Hayashi, and Plunkett, 1994) have recently been used to analyse issues like the role of universal cognitive development and language specific formal factors in the unfolding of the system. Our Studies use Hungarian data along this line of research. 
In the language of space in Hungarian two marking systems are used with noun 
Phrases. Simple types of relations are expressed by agglutinated case suffixes (IN, ON, 
AT) while postpositions are used to code cognitively more complex relations (UNDER, 
AMONG, BEHIND etc). This system Is multiplied by three for each relationship by 
taking into consideration the dynamic aspects of coding of the location and the path. 
There is a static LOCATIVE for each relationship, und two DYNAMIC forms: one where the coded location, i.e. the reference object (Jackendoff 1987), Is the GOAL (theend of the path). and one where it is the SOURCE (the starting point of the path). 
Multiplied with the container, surface and neighbourhood relationships, this provides 
completely symmetrical two dimensional system for spatial case markers, with 9 case
markers. 
In their work, Pleh, Vinkler and Kálmán (1996) have started from preferential usage of spatial expressions in the earliest stages, especially with regard to container-surface differences, and the importance of directionality. 
Observational data taken from MacWhinney (1995) were analysed. Table I shows the overall distribution in raw percentages of all spatial case markers used by 5 children from the samples collected by MacWhinney. 
Table 1: Distribution of spatial case markers in the early speech of Hungarian children between 1;5 and 2;5.
In the entire material of over 12.000 utterances only 8 occurrences of postpositions were found compared to 612 case-markers. A two-way Analysis Of Variance used the repeated measures of the type of relationship and directionality. The locative relation type produced an F(2,8) value of 5.02 (p<0.O5) while directionality had an F value of 4.94 (p< 0.05). The interaction F(4,16) value was 5.03 (p<O.0081). The locative relation type, directionality and the interaction were all significant. There was a clear preference for container relationships. 80% of ail markings were GOAL, 13% being STATIC and 7% only SOURCE. Thus, the directionality main effect basically shows an overwhelming preference for coding the GOALS of intentional action. The interaction Is basically caused by some abstract relations like ‘to be afraid’ of appearing rather early. 
Concerning the trajectorial preference (the overwhelming dominance of GOAL coding) it is remarkable to note that while the trajectorial problem has a central role in semantic discussions concerning spatial expressions (see Jackendoff, 1987, 1992, 1994, Landau, 1994, Landau and Jackendoff, 1993) the available data do not tell us too much even about children’s differential usage of GOAL and STATIC relations. Sinha et al. (1994) remark that in their English observational data they were unable to code for g0a static differences say in the use of IN. The GOAL over SOURCE difference in most of the languages studied could be due to the greater complexity of expressions. In Hungarian all these markers are of similar lingui4ic complexity, and are already in active repertoire of the children. However, the postulated universal GOAL directedness of human thought comes across very clearly. Thus, we think that the distribUti0I 0’ GOAL and SOURCE reflects a cognitive preference towards coding GOALS rather than the SOURCE of intentional action. Yet the nature of Hungarian language allows us to see more clearly what is less transparent in the acquisition of other language because their SOURCE coding is more periphrastic and complicated in its form as well. Here the ffl1S arc simple but they still hardly appear. 
In our first study we concentrate on the relevance of underlying cognitive difficulty behind spatial expressions. Our elicited production task allows us to explore the relationship of the cognitive complexity of spatial expressions and their appropriate usage. 
In the second line of our studies we investigate the learning of artificial expressions 
which follow the real morphological patterns of Hungarian spatial expressions. We would like to test whether postpositions are treated by children as more likely to encode more complex relations, which is in fact the case in Hungarian. If one could show directional goal preference even in learning artificial spatial expressions, it would provide strong support for goal preference being a general cognitive bias in the spatial coding system. 
2. A Study of children’s Expressions describing spatial relations 
The part played by representation of space and change of perspective in the course of development has been an important problem ever since Piaget’s classic ‘Three Hills study’. Piaget and Inhelder (1956) differentiate between practical and conceptual representations of space. The practical representation of space refers to an egocentric use of space, this is the way the child orientates himself. On the other hand, when the conceptual representation of space is developed, the child is already able to imagine 
perspectives he cannot actually see, he can create a map, that is, he can use space in a 
‚ Conceptual sense. 
The definitions above raise the question, whether we can talk about spatial 
representation in the case of practical space, or - according to Piaget spatial 
representation is only mastered by children who have already given up egocentrism with 
the help of decentration. 
Presson and Sommerville (1985) suggest that the ‘user’ concept of space and the 
appearance of informational and theoretical concepts of space arc triggered by quite 
different tasks. Consequently, it is not an acceptable assumption that the practical 
representation of space is replaced by the conceptual one. Instead of the idea that early 
representations arc present in an egocentric form, they assume [hat egocentric coding is 
a result of contextual factors. 
The ‘Three HiIls study’ of Piaget and Inhelder (1956) examines the attainment of the Change of perspective According 10 their results, correct answers can be achieved in only 50% of 6,5 - 7-yearo1d children and it is only by 12 years of age that children can already apply the change of perspective with confidence. 
In their series of studies Flavell et al. (1981, 1988) found two stages in the change of perspective: in case of the first stage perspective’, although the child is able to decide whether the other person can see the object or not, he is yet unable to find out how the other person sees it (whether in a different or in a similar way as he himself does). It is only after the mastery of the ‘second stage perspective’ that the child can already determine the perspective of the other person and therefore it is only from this stage that he can answer the 'How the other person sees it?’ question. 

	RELATIONSHIP 
	STATIC 
	GOAL 
	SOURCE 
	ALL 

	In 
	39 (9,4%) 
	355 (86%) 
	19(4,6%) 
	413 (68%) 

	On 
	27 (22,7%) 
	86 (72,3%) 
	6 (5%) 
	119 (19%) 

	At 
	11(13,8%) 
	48 (60%) 
	21(26,3%) 
	80 (13%) 

	Total 
	77(12,6%) 
	489 (79,9%) 
	46(7,5%) 
	612 


The process of the acquisition of spatial expressions was examined by Johnston and Slobin in their already classic study (Johnston, Slobin, 1979). They wanted to exp1ore the role of non-linguistic conceptual abilities in the acquisition of spatial expressj0 They examined the use of adverbs of place in four groups of children, each group having a different mother tongue (English, Italian, Serbo-Croatian and Turkish). 
In the process of language acquisition the linguistic codes of 'inclusion’ and 'relation’ arc the first ones to appear. Then the sequence of relations acquired is t1ie following: ‘under’, then beside’ and between’, then ‘in front of and ‘behind’ in case of objects with an intrinsic (inherent) perspective (e.g. a wardrobe) and tna11y ‘m front of’ and behind’ in case of objects that have no intrinsic perspective. 
Johnston and Slobin assume that the increasing complexity of spatial relations is reflected in due course by the sequence of the appearance of spatial expressions. 
According to the work of Johnston and Slobin (1979) our own study focused on the following question: what circumstances would make it more difficult cognitively to use spatial expressions correctly? 
Our presumption is that among all the linguistically encoded spatial relations the relation of ‘in front of - behind’ would probably be the most difficult one to acquire because the meaning of this relation depends on the perspective of the observer. In such a situation a correct description should be made from the observer’s perspective. 
In case of the other expressions of spatial relations the description is determined by objective rules: in the cases of inc1usion’ and reia1ion’ it is the position of the two objects compared to each other, while iii the case of the ‘under - above’ relation it is the position of the objects determined by the rules of gravitation. However, m [he case of the in front of - behind’ relation we can apply an objective rule for orientation only with objects having an intrinsic perspective. 
The basic question we wanted to explore was whether the presence of another person (i. e. the presence of another possible perspective) influences accuracy in the use of ‘in front of - behind’ expressions in case of objects with and without an intrinsic perspective. 
We wanted to know if any ‘difficulties’ caused by perspective can be detected iii the performance of children. 
First we attempt to prove that the use of ‘in front of - behind’ expressions is indeed much easier in the case of objects having an intrinsic perspective, and then we will examine whether the perspective of the experimenter influences the selection of expressions used by the children. 

2.1 Subjects

	Ages
	n

	3 to 4
	10

	4 to 5
	10

	5 to 6
	10


2.2. Devices used 

The experimental situation was similar to that used by Slobin and Johnston (1979). A doll’s house Was furnished with the following objects (toy furniture): 
Furniture 

Frequently involved in the following relations: 
a wardrobe 

inherent perspective (in front of- behind) 
          


inclusion (in, inside) 
              


relation (on, on top of) 
a table 


no inherent perspective 
 


relation (on, on top of) 
 chairs 


no inherent perspective 
(without back-rest)                
 glasses 


no inherent perspective



inclusion (in, inside) 
relation (on, on top of)

(one in normal position and one upside down) 
2.3. Procedure 

In each series the child was facing the doll’s house that was placed on a table. 
!n one of the series the experimenter was sitting opposite the child (Opposite’ situation), while in the other series he was sitting beside the child (Beside’ situation). 
A dice was placed on different points of the doll’s house so that in each case its position could be determined unambiguously in comparison with one of the objects. 
The children had to answer the question ‘Where is the dice?’ 22 times. 

2.4. Results


Our results confirm the proper usage of in, on, under and between. In the problems presented to the children, we focused on the ‘in front of - behind’ relation, since in the case of objects without an inherent perspective the correctness of the solution of this relation depends on the perspective of the observer. The children had to solve a problem of perspective in two different situations: in one their perspective was identical with that of the experimenter and in the other it was opposing. 
The consideration of the other person’s perspective in the case of older children (6 years) was evidenced by the way they tried to avoid giving a precise description of the crucial spatial relationships; such hesitation was not characteristic of younger children. (We tested the rate of correct answers in the opposite and beside situations 
With X2 probe: Group1 - x2=3.377, p< 0.10; (Group 2 - x2=O.O29, p>O.1O; Group 3- X2=4.255, p<O.05) Six-year-old children make significantly more mistakes when facing the experimenter than when they sit beside him and thus have the same perspective. 
We inferred the underlying representation from the uncertainty of verbal answers.
To explain why the performance of children shows quite a difference in Opposite’ and Beside’ situations in the case of the six-year-old group but not in the other two groups, we examined the types of mistakes and found four basic groups: 

2.4.1. Types of mistakes: 

Avoiding mistakes: actually not bad but imprecise solutions: the child avoids giving a precise description of the spatial relation (e. g. instead of in front of the table’ the child says ‘at the table’) 
Mistakes of perspective: from the perspective of the child the answer is incorrect (e. g. instead of in front of ‘the table’ the child says ‘behind the table’) 
Unprovoked mistakes: inadequate descriptions of the position of the dice, however perspective is not involved (e. g. instead of ‘under the wardrobe’ the child says behind the wardrobe’) 
Inaccurate word use: the expressions used are semantically correct but imprecise, in these ‘mistakes’ perspective is not involved (e. g. instead of next to the wardrobe’ the hi1d says ‘on the side of the wardrobe’) 
Testing the rate of uncertain answers between the groups we found that six-year old children make significantly more avoiding mistakes and use avoiding expressions than younger children. (x2=6.8l. p<O.Ol). 

2.5. Discussion 
We consider our most important finding to be the fact that six-year-old children are ignificant1y more confused by the perspective of the other person than are four-year-old children. This is demonstrated by the fact that six-year-old children make significantly more mistakes when facing the experimenter than when they sit beside him and thus have the same perspective. 
It is also demonstrated by the tendency of six-year-old children to avoid giving precise descriptions when there is another perspective in the specific situation. For xamp1e, when the appropriate description should have been in front of the glass’, they ended to give descriptions such as by the glass’, ‘beside the glass’, ‘outside the glass’ etc. These descriptions are made significantly more often by six-year-olds than by four-year-olds. 
We called these answers ‘avoiding mistakes’, because such descriptions would orma11y be considered correct as far as the meaning of the spatial relationship is concerned. However, they are not completely accurate. There is a difference m the frequency of such ‘avoiding mistakes’ in the case of objects with an inherent perspective (e.g. a wardrobe) and objects without such inherent perspective (e.g. a glass). In the case if the wardrobe children often rely on the perspective offered by the object itself which s shown by descriptions such as ‘on the front side of the wardrobe’ or ‘on the back side of the wardrobe’ (instead of ‘in front of’ and ‘behind’, respectively). 
Our findings allow us to conclude that six-year-old children already have some knowledge about the existence of the different perspective of the other person. This result reinforce Flavell’s concept of Level 2 perspective: six-year-old children arrive to count with possible perspectives (Flavell et al., 1981). According to Karmiloff-Smith (1992), who differentiate between the implicit and the explicit forms of representations, we can conclude, although this knowledge is not yet explicit and rarely appears in their actual performance the analysis of the children’s mistakes shows that the perspective of the other person already plays a role in their definition of spatial positions. 

3. Learning of artificial case markers and postpositions 
In our study we introduced artificial case markers (case marker condition), artificial part-names (part name condition) and artificial postpositions (postposition condition) to young children similar to the design used by Landau (1994). 
Our aims were to investigate whether: 
• the system of spatial expressions is treated as a closed set; 
• cognitive complexity influences the acquisition of both artificial case markers and postpositions; 
• there is a difference between the acquisition of new suf1xes, pat-names and new postpositions. 

3.1 Subjects

Our subjects were nursery school children between the ages of 3 and 6.

	Ages
	Case marker condition
	Part-name

condition
	Postposition

condition

	3 to 4
	17
	15
	21

	4 to 5
	22
	15
	21

	5 to 6
	15
	14
	22

	All
	54
	44
	64


3.2. Procedure 

Our subjects were taught new spatial expressions. In each condition we introduced three 
different spatial relations. 
In the case marker condition three new suffixes were used, each one following the 
vowel harmony pattern to clearly indicate that these were suffixes. 
par/per, coding the relation ‘under’; 
kam/kem, coding the relation ‘diagona1’, 
bat/bet, coding the relation ‘vertica1’. 
In the part-name condition we used three artificial words referring to the spatial relations introduced. These are morphologically similar to special postposition-like part-names (like tetején - 'on top of) existing in Hungarian. (Our recent study has shown that up to the age of 6 children prefer to use the structure mentioned in case of unusual spatial relations. E.g.: box or glass are common containers, if we use them as surface hungarian children say 'on the top of' instead 'on'.)

vekerén, coding the relation 'under'-, borucsán, coding the relation 'diagonal', tarapán, coding the relation 'vertical'.

In the postposition condition we used words following the morphological structure of real postpositions.

gánott, coding the relation under';

revett, coding the relation 'diagonal', bagott, coding the relation 'vertical'.

Target objects were elongated sticks.

Square shaped surfaces were used as referential objects (box, copy-book).

After presenting the target relation 3 times, binary choice situations were created with two reference objects and two target objects being in the required relation and the other in a slightly different one.

3.3. Results

We made a three way Analysis Of Variance of the results of the case marker condition. We found that the type of the reference object had no effect. However, the type of relationship had a strong effect, F=6.65, p < 0.002. The overall increase with age had an almost significant effect F=2.97, p< 0.0605). The means are shown in Table 2.

table 2: Correct percentages of identifying the nonsense spatial marker

	Ages
	Case marker condition
	Part-name

condition
	Postposition

condition

	3 to 4
	52
	59
	48

	4 to 5
	62
	48
	46

	5 to 6
	72
	50
	49

	All
	62
	52
	48


We disregarded the effect of the reference object in the part-name condition. We also made a two way Analysis Of Variance. Interestingly, the increase with age had no significant effect, while the type of relationship had a marked effect, F=2.77, p<U.05. The means are shown in table 2.

However, in the real postposition condition we found no significant difference, children answered by chance in this case.

We tested whether there is an age-related difference between the conditions. We have found that the condition had a strong impact, F 4.78. p<0.05. Although the increase of age had no effect in itself the interaction of the two variables was significant. F= 3,65. p<0.05.

4. Leasing the Dynamic forms of artificial case markers and postpositions

Pléh et al. (1996) argue that in Hungarian all spatial markers are of similar linguistic complexity and are already in the active repertoire of young children. They found the GOAL forms to be dominant over SOURCE forms, thus they think that the distribution of these dynamic forms reflects a preference towards coding goals rather than sources of intentional actions. However, their data come from spontaneous utterances of young children, thus the frequencies of the input could not be controlled. With the help of artificial learning paradigm, we can verificate the goal directedness in the case of spatial expressions.

4.1. Subjects

Our subjects were nursery school children between the ages of 3 and 6.

	Ages
Case marker

                                              Condition
	Postposition

condition

	3 to 4
	43
	72

	5 to 6
	51
	72

	All
	94
	144




4.2. Procedure

Our subjects were shown an action sequence of an object placement. Both in the case marker and postposition conditions GOAL and SOURCE forms of spatial relations were introduced. In each condition we used three different spatial relations as in our earlier studies. At the time of performing the action sequence, the subject could hear the clear utterance of the artificial spatial expression.

In the case marker condition six new suffixes were used (3 goals, 3 source forms), each one following the vowel harmony pattern to clearly indicate that these were suffixes.

 ga/ge (goal) – gól/göl (source), coding the relation 'under';

 csú/csé (goal) - csól/csöl (source) coding the relation 'diagonal', 

va/ve (goal) - vól/völ (source), coding the relation 'vertical'.

In the postposition condition we used words following the morphological structure of
real postpositions.

gáná (goal) - gánol (source), coding the relation 'under';

revé (goal) -revül (source)coding the relation 'diagonal',

bagá (goal) - bagol (source), coding the relation `vertical'.

After presenting the action sequence of an object placement 3 times, we designed a binary choice situation again. The experimenter performed two action sequences with different objects. One of them included the target relation, the other included a slightly different one. Our subjects had to answer the question which object was put to (goal forms) or taken from (source forms) the adequate (artificial) spatial relation.

4.3. Results

A three way Analysis Of Variance was performed in each condition. We found that in both conditions only the direction had strong effect (case marker condition: F=8.77, p<0.01; postposition condition: F=9.64, p<0.01), while the effects of age and type of relation were not significant. (There was no significant interaction.) Table 3 shows the means in raw percentages of the case marker condition, Table 4 shows the means of postposition condition are shown.
Table3: Correct percentages of identifying dynamic forms of nonsense case markers

	Ages
	Source


	Goal



	3 to 4
	52
	70

	5 to 6
	40
	60

	All
	46
	65


Table4:Correct percentages pf identifying dynamic forms of nonsense postpositions
	Ages
	Source


	Goal



	3 to 4
	48
	64

	5 to 6
	29
	74

	All
	39
	69


The overall results allow us to conclude that even young children show no real difficulty in acquiring new spatial suffixes. That is not trivial, since it indicates that the system of nine basic spatial suffixes is not treated by children as a closed set.

Selecting three different kinds of spatial expressions was motivated by the fact that the), encode spatial relations of varying cognitive complexity. UNDER is a postposition in the language. Thus, children had a task of acquiring almost a synonym. VERTICAL is a perceptually simple marker that, however, has no corresponding suffix. DIAGONAL is, however a difficult relation since it encodes more specific relations between the reference and the target object (see about this Landau and Jackendoff, 1993). Our data indicate that cognitive complexity of the relationship was a rather important determinant. New suffixes that encode cognitively simple relationships were easily acquired, while ones coding more specific relations are harder to target, although all expressions were morphologically similar to the existing ones. The acquisition of new expressions referring to diagonal relations proved to be the most difficult task.

On the whole, the acquisition of case markers appears to be easier than the acquisition of part-names and postpositions for Hungarian children. In the case of part-names, the difference between the performance of younger and older children is probably levelled by the fact that in Hungarian younger children prefer to use part-names referring to unusual spatial relations.

The fact that the acquisition of goal forms in each condition proved to be the easiest reinforces the overwhelming dominance of goals. Since in our study spatial case markers and postpositions, like real Hungarian expressions, were all simple in their forms and there was no frequency-effect, our results allow us to postulate the universal goal directedness of human thought.
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