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Introduction

In this chapter, we are going to present 4 studies all of which were designed to tap different aspects of the issue of atypical organization in the WS mental lexicon and grammar. All of the studies form part of a broader project the Hungarian Williams Syndrome Project where different aspects of cognitive and linguistic development in Hungarian WS children are studied. The four studies reported here are summarized in Table 1.

Table 1

Summary characterization of the studies reported here

We wanted to clarify the issue of frequency by a Fluency task which uses a wider range of categories, because fluency studies in the literature indicate that performance might be influenced by the specific category being tested. Most studies asked children to list as many animals as they can: Animals are a category very much in the focus of interest of children, this might be one of the reasons that WS subjects can list more or more peculiar ones than older controls. To test knowledge in different kinds of categories, we used eight categories, which were hypothesized to be of different familiarity to children. The issue of frequency effects on WS vocabulary was tapped by two other tasks in earlier studies (Lukács et al. 2001, Pléh et al. 2003, Racsmány et al. 2001): a Picture Naming Vocabulary Task and a Morphology Task for eliciting regular and irregular affixation patterns in WS children. The fourth was a Spatial Postpositions and Suffixes task to test pattern of performance on spatial expressions.

Frequency and lexical organization in WS

The organization of the lexicon is the aspect of language that is most widely and from the earliest times accepted to be atypical in Williams syndrome: it is both an everyday observation and a result of several studies that WS people tend to use unusual and contextually unexpected words. The most famous examples come from Ursula Bellugi and her colleagues’ description of a WS child saying e.g. ‘I have to evacuate the glass’ instead of ‘I have to empty the glass’. People with WS generally perform at a high level on standardized vocabulary tests, but several tasks show that their semantic organization is different from that of normal controls. It is claimed that WS people tend to list infrequent items in a category fluency task. An example of this is a WS list for animals from Bellugi et al. (1994): ‘tiger, owl, sea lion, zebra, hippopotamus, turtle, lizard, reptile, frog, beaver, giraffe, chihuahua’. 
Different observations also point to the fact that in WS people frequency is not as strong in weighting connections within the lexicon as in normals, and WS people access infrequent words just as easily as frequent ones. Bellugi and her colleagues (e.g. 1994) noted that WS individuals perform better than controls matched on mental age, almost reaching the performance of controls matched on chronological age regarding the number of items produced in a category. They also observed that WS individuals listed more infrequent words within categories, and that performance on the fluency tasks improved dramatically between the age of 9 and 15 years in WS. Another observation revealing unusual organization of the lexicon and its relation to frequency is that of Vicari et al. (1996a, 1996b): when subjects have to reproduce words from a word list, normal controls typically reproduce more high frequency words; in people with WMS no bias is shown towards frequent words in recall. 
Tapping the nature of semantic organization, Rossen et al. (1996) tested WS subjects on three homonyms task. In a free associations task, where subjects had to say the first word that came into their minds hearing a homonym, WS subjects, just as normal controls, responded mainly with words related to the primary (i.e. more frequent) associate of the homonym. In the Similarity Judgment task, however, WS people judged words related to the primary and secondary associates to be equally similar to the target homonym, while normal subjects consistently judged words related to the primary associate more similar. In a definition task, WS subjects gave definitions of the secondary associate significantly more frequently than normal controls. 
One of the main areas of debate with regard to the frequency issue is performance on fluency tasks. Rossen and colleagues (1996) found controversial results: their findings show that WS and Down Syndrome subjects do not differ in the number of unusual items they produced, but WS people produce more infrequent category members towards the end of the list. 

Volterra and her colleagues (1996) tested 17 individuals with WS between 4;10 and 15;3 years of age, comparing their performances to typically developing children matched on mental age (3;8 to 6;8 years). The two groups were tested on both category and phonological fluency. On the Category Test for Semantic Fluency, the two groups did not display any difference: only two of the 17 subjects performed above their mental age on the number of items, and there was no tendency in the WS group to list particularly unusual category members. In general, the WS group did not perform better than the MA control group on any linguistic measures, while they performed significantly poorer on some  (TROG, Boston Naming, and Sentence Repetition). The only task they were significantly better on was the Phonological Fluency test, which is explained by the authors by the fact that WS children have many school experience while controls below age 6 none.

Semantic fluency was also tested by Jarrold and his colleagues (2000) in WS subjects with a mean age of 16;9 in two categories: Animals and Body Parts. Their results showed that subjects with Williams syndrome were comparable to the control group matched on vocabulary level on measures of number, frequency and typicality of items they produced. They found differences between the two groups, however, in the ordering of items during production, which they interpreted as reflecting abnormal underlying semantic organization in WS. As another observation they noted that WS individuals produced more repetitions, which is accounted for by executive dysfunction instead of a purely linguistic deficit. 

Another recent study aimed at clarifying the issue of frequency and semantic fluency in WS within a wider project of testing lexical skills. Temple and her colleagues (2002) examined different lexical skills in 4 WS subjects in the age range of 11.2–15.4. Results showed that receptive vocabulary scores were above mental age, but they proved to be anomic on a naming task relative to their vocabulary knowledge, and performed poorer on confrontation naming than MA controls. Comprehension was also significantly poorer than for MA controls, when they had to point from spoken names in the presence of semantic distractors. Children were also tested on phonological fluency, with the letters F, A and S, and on semantic fluency in two categories, animals and things you would find in the house. Scores on the FAS were above mental age, on the semantic categories were above or at mental age, with a general tendency of WS children producing more items of low frequency. These results show that WS children are good at lexical tasks that do not require fine semantic distinctions (BPVT, fluency). Language in WS is said to be atypical, partly because naming errors are atypical, and more of the items listed in the fluency task are of low frequency. The low frequency advantage was found with things in the house, but not with animals. Volterra et al. (1996) did not find a low frequency advantage with animals either. The authors argue that the anomia of the children is a semantic representation anomia, in which “the representations are either inadequately specified or incompletely activated in both naming and pointing from spoken names” (Temple 2002: 487.).

In our studies we tried to obtain additional evidence on the proposed frequency insensitivity and peculiar semantic organization in WS in a different language.

Regular and irregular morphology in WS

One approach to WS language integrates lexical peculiarities observed in this population into a model claiming a within-language dissociation of grammatical rules and lexical processes, based on the finding that WS individuals have problems accessing irregularly inflected forms, while they produce regularly inflected forms correctly (Bellugi et al. 1988; Bromberg et al. 1994; Clahsen and Almazan 1998; Zukowski 2001). On this view, WS children have a relatively intact grammar, combined with a much weaker lexical system. As a consequence of this, overregularizations of irregular forms are characteristic of their performance. This conception is based on dual-route models of normal language processing and production (Pinker 1991; Pinker and Prince 1994; and Clahsen 1999). Clahsen’s model is more explicit and specific in adopting Minimalist Morphology’s approach to inflection and in working with internally structured lexical representations. This hybrid model is also proposed to explain linguistic behavior in WS (Clahsen & Almazan 1998; Clahsen 1999). According to this perspective, there are two distinct systems within the language faculty, a computational symbol-manipulating rule system of grammar and an associative network constituting the mental lexicon. These two distinct systems of language can be selectively impaired, as exemplified by individuals with Williams syndrome having an intact rule system with an atypically operating mental lexicon. Such a dissociation of the grammar and the lexicon is manifested in morphology so that regularly inflected forms (e.g. talk(talked; purportedly generated by the rule system) are produced easily and correctly, but the retrieval of irregular forms (e.g. go(went; stored as a whole in the mental lexicon) is impaired, often resulting in overgeneralization. 

In Clahsen and Almazan’s study (1998) of elicited production of regular and irregular plurals and past tense forms, English-speaking WS children could inflect existing regular stems virtually as well as unimpaired controls (matched on mental age), while their performance on irregulars was poor; they often overgeneralized the regular suffix both to existing irregular forms and to novel words rhyming with existing irregulars, and failed to generalize irregular patterns to novel forms, showing, according to the authors, an impairment in “associating phonological patterns of novel verbs to corresponding strings of existing irregular verbs” (p. 193). This dissociation is also reflected in their performance on inflecting derivational forms: their performance was similar to controls and showed sensitivity to morphological structure in contexts where verbs were presented as denominal derivatives, prohibiting irregular inflection even with verbs that are homophonous with existing irregulars (He ringed/*rang the city with artillery. (formed a ring around)). The results are interpreted as a selective impairment of the lexical module of language, as an inability to retrieve information from subnodes of lexical entries. Krause and Penke (2002) confirmed these findings with data from two WS adolescents on German participles and plurals. WS and control participants did not differ in their overall performance rates on regular and irregular participles, both groups making errors with irregulars, but while control children tended to overregularize rare items, in the WS group, overregularization of frequent verbs was common as well. With irregular plurals, WS subjects’ performance was poorer
There have been several studies on regular and irregular morphology in WS carried out in this vein. Zukowski (2001) tested the selective lexical impairment proposal in a larger sample of 12 WS children (8-16 years) and controls matched on mental age in a different task, in elicited production of synthetic noun-noun compounds. In English, there is a constraint on plurals appearing within compounds that bans regular forms (*rats-eater), but tolerates irregulars (mice-eater). In producing simple plurals, corroborating Clahsen and Almazan’s observations, the WS group was much better with regulars, but showed a relatively low rate of overregularization with irregulars and instead produced singulars where they could not retrieve the correct plural form. [Note 1] Their performance on compounds shows that they obey the morphosyntactic constraint disallowing regulars but allowing irregular plurals to appear in compounds. In fact, WS children produced higher rates of irregular plurals in the compound task than in the task where they only had to give the plural form. On the whole, Zukowski summarizes her findings with the following conclusion: “we have replicated the finding that WS children exhibit lexical access problems, and we have seen that in a test of morphosyntactic knowledge that does not require the retrieval of rote-stored lexical information, WS children perform at ceiling” (2001: 45.)

This interpretation of WS performance is much discussed in the literature, and just as there is much debate over typical production and processing data concerning the dual route model, the above view of WS pattern is also challenged, most importantly by Thomas et al. (2001). They argue that since typically developing children also show poorer performance on irregulars than regulars, poorer performance on irregulars in itself does not suffice for postulating a selective deficit: “Rather, it must be shown that their level of past tense formation is poorer than we would expect given their level language development (p. 147). Thomas et al. tested 21 WS individuals (mean age: 22;8, range: 10;11–53;3) and compared them to controls from different age ranges (from 5;5–45;0) on the task used in the Clahsen and Almazan (1998) study, and another also assessing knowledge of past tense forms on a larger set of verbs, making it possible to test effects of frequency and imageability. There was great variability between performance patterns of different WS subjects. Controlling for chronological age they found that the WS group’s performance was significantly worse in general, and the difference was greater for irregulars than regulars. Overall performance was similarly poorer in the WS group than in controls when they controlled for verbal mental age, but the difference in this case was not greater in irregulars than in regulars. Thomas et al. take their results as evidence that the WS group does not have a selective deficit with irregulars, but they show lower rates of generalization to novel strings. The WS group was atypical, though, in displaying frequency effects: for typically developing controls, Thomas et al. found the generally observed pattern of frequency effects observed with irregulars and lack of frequency effects in performance on regulars. In the WS group, frequency did not affect irregulars, but, surprisingly, the effect of frequency was significant with regulars. These results are interpreted as arguing against the dual route model, and for the hypothesis that language development in WS is not only delayed, but follows atypical constraints, possibly due to atypical phonological representations. More specifically, the WS language system is argued to show a greater than typical reliance on phonology and weaker reliance on semantics. Reduced rates of overgeneralizations are explained as a consequence of deviant phonological representations: “in WS, they might contain too much detail to support robust generalization” (p. 169.). 

Later studies by Clahsen and colleagues (Clahsen and Temple, 2003; Clahsen, Ring and Temple, this volume) took up some of the criticism by Thomas et al., and enlarged the number of their WS subjects to 8. On the other hand, they made their own criticism of the Thomas et al. study by arguing against lack of proper matching (treating children between 5 to 10 as a single group) between WS and control individuals. Besides extending their studies of past tense forms of existing and nonce verbs and denominal verbs to new WS individuals, Clahsen and his colleagues also tested them on a different task tapping comparative adjective formation. The different classes of stimuli in this task included adjectives that form their comparatives with a) –er, b) more, c) either d) in an irregular way (e.g. bad) and it also included e) nonce adjectives. WS children tended to mark the comparative almost exclusively with –er (erring on both suppletives and on more-adjectives) while controls used both –er and periphrastic more in their comparatives. These findings, together with results from studies of lexical skills and complex syntax, are taken by the authors to confirm that the performance pattern observed in WS results from impairment of a subcomponent of the normal language system: what we see in WS is selective lexical deficit, accompanied by an intact computational i.e. rule-based system. In Clahsen’s model, the nature of this lexical impairment is conceived in a framework where lexical representations are structured sets of semantic and grammatical features. The difficulty of WS individuals would not be with accessing the basic lexical entry (this is done in regular inflection as well) but with retrieving information from subnodes of entries, as manifested by the inability to access relevant features for morphological exceptionality, or semantic features needed for fine-grained distinctions.
The rich morphology of Hungarian with its different stem classes provides possibilities to test these claims in an agglutinative language. We tested production of regular and irregular forms together with possible frequency effects on inflection in Hungarian WS subjects. Agreeing with Thomas et al.’s claim, we compared performance to verbal controls, but matching was done on an individual basis. As the system of Hungarian differs in important respects from English and German, we give a brief introduction to the relevant grammar in the section below present our study.

The language of space in WS

There have been several studies of spatial language use in WS, most motivated by finding out the nature of intersection of language and spatial cognition, a peak and a valley in WS cognition. What most studies expected to gain from research on spatial language in WS was an answer to the following question: in the light of the severe impairment in spatial cognition and relatively good language, how do WS people perform when they have to use language to describe spatial relationship, or have to construct spatial relations by comprehending spatial language? 

As already mentioned, several studies have concluded that there is a selective deficit of spatial terms in language in Williams syndrome. Lichtenberg and Bellugi (1998) tested WS subjects on both comprehension and production of spatial terms, and compared their performance to younger TD controls. In the comprehension task, subjects had to chose from among four pictures the one matching the auditorily presented spatial description. Controls performed at ceiling, the WS group erred on 11.5% of items on average. In the production test, the task was to describe pictures depicting spatial arrangements, and give the position of a target item relative to a referent. Again, WS subjects performed poorly relative to younger TD children, making an average of 30.2% of errors: for example, to describe a scene where an apple is in a bowl, WS subjects gave answers like ’apple without the bowl’ and ’the bowl is in the apple’ and ’the apple is around the bowl’. They made errors where they reversed figure and ground in the description, while retaining the preposition (e.g. The bowl is in the apple), used the opposite preposition (The apple is around the bowl) or gave completely inappropriate answers. They also made errors that were atypical, never produced by normally developing children, whose errors were mostly giving a response that was too general. Bellugi et al. (2000: 23) conclude that „it appears that WS individuals in particular may be having difficulty in the mapping between spatial representation and language representation”. Another possibility is that they do not have any specific difficulty in mapping between the two representations; it is the spatial representations that are impaired or underspecified, which, then, even without a problem in mapping, result in an inappropriate linguistic description. 

Several studies pointed out that WS children have especially low scores on spatial items on the TROG (on the following blocks: K (longer/bigger/taller); M (in/on) and P (above and below) (eg. Clahsen and Almazan 1998; Jarrold et al. 2001; Phillips et al. 2002). Italian children made many preposition errors in a Sentence Repetition test, that in addition were quite unlike anything seen in typically developing children: Eg. The grandchildren pick up flowers with their grandmother( The grandchildren pick up flowers *on top of the grandmother. (Volterra et al. 1996). In the Phillips et al study, the subjects’ task is to understand both spatial and nonspatial comparisons (above or lighter), presented in the TROG format, but there was a larger sample of both spatial and non-spatial items. WS subjects had lower scores than either TD children, or subjects with mild learning difficulty. 

All these results were interpreted as evidence for a specific interaction between cognition and language, and arguing against any strict modularity of language. As the argument above points out, though, we suggest that an overall deficit in spatial terms in the presence of a serious deficit in spatial cognition seems to be trivial and teaches us little about the language-cognition interface. We believe, for reasons specified above, that examining spatial language seems to be crucial for different reasons: fine-grained scrutiny in the study of impaired spatial terms might lead to findings on the more specific organization and the structure of the spatial deficit. The only study of WS language conceived in this spirit that examined spatial language in its more specific organization was Landau & Zukowski (in press) which we discuss in more detail, and although while most studies of spatial language in WS emphasize the reflection of severe spatial deficit in language the authors claim that “non-linguistic spatial deficits shown by children with Williams syndrome have, at most, limited effects on their spatial language.” (p. 1), they have a nontrivial explanation for the pattern of performance on spatial descriptions observed in the WS group. 

Landau and Zukowski elicited descriptions of 80 videotaped motion events (40 of which showed a single object moving, the other showed a Figure object moving and a stationary Ground object) from 12 WS children, their mental age matched controls, and adults. They checked representation and linguistic encoding of all components of spatial representation of motion events (Figure and Ground, Manner of Motion and Path, as listed by Talmy (1975)), which can all be potentially selectively impaired, since they differ in the spatial elements they describe, and the mode and complexity of the linguistic encoding of that spatial element. Figure objects were encoded at ceiling level by all groups. WS children showed more omission of Ground objects than control children, and, unlike participants in the control groups, they omitted significantly more in describing FROM paths than either TO or VIA paths. The WS group used significantly less specific manner of motion verbs to describe the scene than adults, but the ratio of simple/specific verbs did not reliably differ from that of control children. Path turned out to be the most vulnerable category in WS, with control children producing more correct answers on all path types. All groups followed semantic constraints regarding spatial terms: they used off for surfaces and out for containers. WS children performed significantly better on bounded TO paths than on FROM and VIA paths (this tendency was also present in controls, but did not reach significance), with more correct answers and less omissions and ambiguous intransitives on the first than on the latter two, a similar pattern as Landau and Zukowski found with Ground object omissions. 

WS children could represent Figure and Ground objects, their relative spatial roles, and they could map them onto their appropriate syntactic role of subject/object of preposition. They also correctly encoded, and thus perceived manner of motion. Path seemed to be the most difficult element of the motion event for WS children. But even here, WS children tended to use largely the same set of expressions for all three path types as controls, and they made errors by using an expression from one path type to describe another. In contrast to previous observations, most of their mistakes were not using inappropriate spatial terms, but using either a vague expression (like over) or omitting the path expression altogether. This tendency was strong with FROM and VIA paths, but not with TO paths. 

The authors take an interesting position in interpreting their data. They explain this selective fragility as the interaction of language with the impaired non-linguistic spatial system. This deficit, as they say, “appears most prominently in tasks requiring the retention of visual-spatial information over time, for example, the representation of spatial relationships which then must be reconstructed in an adjacent but separate space". They link it to the findings of Vicari et al (1996b) that there is normal recency effect but no primacy effect in recall in WS. With FROM and VIA paths, the Figure’s final resting place does not coincide with the ground. If the child cannot retain the representation of Ground object or Path over time, he will not be able to talk about them. Although Landau and Zukowski take this fragility to be residing in spatial cognition, they do not link it to findings that point exactly to the special difficulty of WS individuals with retaining spatial representations in memory: one of the most established findings in WS is the dissociation between different components of working memory, with individuals showing relatively preserved capacity in verbal short-term memory and serious limitations in spatial span (Wang and Bellugi 1994; Jarrold et al. 1999; Vicari et al. 1996a, Racsmány 2002). We will return to this issue in more detail in our discussion of our results from the study of spatial language in Hungarian WS individuals.

Study 1: Fluency

Participants in the fluency task

12 individuals with Williams syndrome and 12 control subjects completed this task. The mean age of the WS group was 13,5 years (range: 7-19 years; SD 4.4). WS subjects were recruited through the Hungarian Williams Syndrome Association. The control group consisted of children matched on receptive vocabulary as measured by the Peabody Picture Vocabulary Test (Peabody scores: WS group: 99,3 (SD: 28,5), verbal control (VC) group: 101,3 (SD: 26,5). The mean chronological age of the control group was 7,5 years (range: 6-9 years; SD 1,3). Verbal age was used for matching on similar basis as in Jarrold and his colleagues’ study: we were particularly interested in the possible differences in the organizational patterns of the lexicon, and such differences are expected to manifest themselves when performance of groups with the same vocabulary size is compared.

Procedure

All participants were tested individually in a quiet room, either in the lab, or in their respective schools. In addition to the PPVT, they were given a semantic fluency task with 8 categories, in which we asked them to list as many members for the given category as they could within 1 minute. Eight categories were used: Food, Animals, Drinks, Musical Instruments, Occupations, Things to read, Furniture and Clothes. Responses were audiotaped and then transcribed for further analysis. Frequency data for assessing the answers were taken from Kónya and Pintér (1986), a semantic fluency study conducted for these eight categories with 366 secondary school students. Although the procedure in the Kónya and Pintér study was different from ours in that ours required participants to list as many items as they could orally and within 1 minute, while they asked them to do it in writing and within 30 seconds, we consider the Kónya and Pintér (1986) measures appropriate and certainly the best available for Hungarian. We do not have real methodological worries about using these measures, and we again refer to the Jarrold et al. (2000)’s arguments: we are not assessing a group by these norms, but comparing the performance of two groups with each other, using the same measures for each. We applied two measures of the three proposed by Kónya and Pintér. The first was the Frequency of a given item: the number of times it was mentioned within a given category in the sample, and Rank, showing the average position of an item on the participants’ lists. If there was an item mentioned by participants in the current study that did not appear in the Kónya and Pintér sample, we decided to give it a score of 0 on both measures. 

Results

We tested several measures for the fluency task: for each category we counted a) the number of good answers, b) the number of non-category answers, c) the number of repetitions, d) the frequency and e) rank of items, and the f) number of items with zero frequency mentioned by the participant. A two way ANOVA on the number of items produced with the two-level factor GROUP (WS, VC) and the eight-level factor CATEGORY did not show any main effect for GROUP (F (1, 176)=2,44; p=0,12). The main effect of CATEGORY was significant (F (7, 176)=11,09; p<0,001). The interaction between the two factors was not significant (GROUP x CATEGORY: F (7, 176)=1,5; p=0,17). The factor CATEGORY had a significant main effect on each type of dependent variable we tested; for clarity of exposition, we will only consider the effect of group here in detail, and reflect on some of the specific comparisons later. GROUP had a significant effect on the number of non-category answers the individuals produced, with the WS group producing significantly more (F(1, 176)=5,5; p<0,05). The GROUP effect was also significant in the number of repetitions, the WS group producing more (F(1, 176)=15,43; p<0,001). There was no effect of GROUP on the frequency (F(1, 165)=0,62; p=0,43) or the rank (F(1, 165)=0,45; p=0,5) of the items as measured by Kónya and Pintér (1986). The main effect of GROUP was significant, though, on the number of answers listed by the two groups that received a zero score for not appearing in the Kónya and Pintér corpus (F(1, 176)=8,08; p<0,01): the WS group produced more of those. 

The effect of CATEGORY was significant on all variables, showing that familiarity and size of a category do have an effect on the responses, but in this study it is of concern only where the performance of the two groups differ. Table 2 gives examples for two categories, one with many and one with few members, from a WS boy, aged 14 and his VC control, aged 9. 

Table 2. Examples of answers on the fluency task from a WS child and his VC pair
_________________________________

Insert Table 2 here

_________________________________

Figure 1 shows the number of answers by group and by category: the WS group produced significantly more answers only in the ’DRINKS’ category, marked in capitals. The answers are listed by categories in decreasing order for the WS group: the ranking of the categories would be slightly different for the control group, with CLOTHES, FURNITURE and JOBS taking over MUSICAL INSTRUMENTS, a category that is probably more familiar and richer for the WS group because of the musical therapy many of them engage in. The WS group produced significantly more answers that were not acceptable members of the given category: the mean number of non-category answers for the eight categories together for the WS group was 3,8 (SD=3,6), for the VC group it was 1,8 (SD=2,2). The WS made most mistakes in the OCCUPATIONS category, for the VC group THINGS TO READ proved to be most difficult category. The WS group tended to repeat more items in all categories, the difference between the two groups being largest in the CLOTHES category.
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Figure 1. Number of answers by WS subjects and by controls matched on verbal age on the fluency task
Regarding the issue of frequency, we obtained the following results. There were no differences between the two groups in the average frequency and rank of the items they produced. There were differences, though, in the number of items with zero frequency, with WS subjects producing more in general. As can be seen on Figure 2, the two groups displayed the largest differences in the following 3 categories: ANIMALS, FOOD and DRINKS, probably the categories the WS subjects are most familiar with and/or interested in. Even in these categories, though, the items with zero frequency produced by the WS subjects are often not unusual or rare, but rather pet names for food or animals, examples of which are not found in the control sample, in which children are past the age at which typically developing children use such names. Both groups had items listed that scored zero frequency on the Kónya and Pintér scales that did not appear in the older sample because of the time lapse between the two studies. New brandnames, kinds of food and drinks appeared on the market in Hungary since then: pizza, hamburger, Fanta, are mentioned by individuals in both groups, and get a zero score for frequency and rank, although they are mentioned by almost every individual in our sample.
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Figure 2. Number of answers with zero frequency on the Fluency task

Discussion

We can summarize the results of the Fluency task in the following way:
There was no significant difference between the WS and the VC group in:

• in the number of items they produced

• the frequency and rank of items 

There were, however, differences between the two groups in:

• the number of non-category members they listed, with WS subjects producing more

• the number of repetitions, with WS subjects producing more

• the number of answers with zero frequency, with WS subjects producing significantly more in 3 categories: animals, food and drinks

The results of the Fluency task suggest that WS individuals are not more fluent than typically developing children matched on receptive vocabulary, and they do not differ in the frequency effects governing retrieval and production of lexical items belonging to a semantic category. There were two significant differences. WS subjects tended to produce more repetitions, a difference reflecting problems with executive function, rather than language. They also produced more answers that fell outside the category they were listed in: most errors appeared in categories that were not too familiar for the WS subjects (furniture and jobs). We will discuss these findings together with results of the Picture Naming Vocabulary Task. 

Study 2

Picture Naming Vocabulary Task

Participants

15 WS subjects, children and young adults (ranging from 7,2 to 19 years) participated in the Picture Naming Vocabulary Task, matched by two control groups: one matched on chronological age (AC), another matched on verbal age (VC) based on Peabody scores. WS subjects were mostly assessed in a summer holiday camp for WS children and their families. Control children were assessed individually in their school or kindergarten. Table 3. Summarizes data of the participants.

Table 3

Participants in the Picture Naming Vocabulary Task

_________________________________

Insert Table 3 here

_________________________________
Procedure

Pictures to be named were selected to according to word class and Hungarian word frequency. To obtain a good and reliable sample, different sources of picture pools were used. Pictures in the naming task were black and white line drawings (Székely and Bates 2000; Bates et al. 2000; Druks and Masterson 2001; Masterson and Druks 1998), printed on cardboard paper. [Note 2] Stimuli came in three categories: the NOUNS group had 30 line drawings of objects or animals and plants, the VERBS group consisted of 30 pictures displaying actions, and the COMPOUNDS group consisting of 20 items showing objects and creatures again, with the condition that their names were compound nouns. Half of the names of the items in each category were frequent words, half were rare, according to norms in the frequency dictionary of Hungarian (Füredi and Kelemen 1989). Examples are given in Table 4. 

Table 4

Examples of stimuli from the vocabulary task

_________________________________

Insert Table 4 here

_________________________________
Participants were tested individually. They were given the pictures one by one by the experimenter, and were asked to name it with questions like ‘What is it?’ in the case of NOUNS and COMPOUNDS, and ‘What is he/she/it doing?’ in the case of VERBS. Responses were tape-recorded for later assessment; there was no time limit on the response of the subject. The independent variables were the category and the frequency of the word, the dependent variable was the correctness of the response. A response was coded correct if it corresponded to the dominant response of normal subjects to the picture (established by Székely and Bates 2000; Bates et al. 2000; Druks and Masterson 2001) or were synonymous with it in the NOUNS and VERBS group; in the case of compounds, only responses that were compounds were accepted.
Results

A mixed 3-way (GROUP X WORD CLASS X FREQUENCY) ANOVA comparing the WS and the AC groups showed main effects of GROUP (F = 16,44; p<0,001), WORD CLASS (F = 4,8; p<0,02), and FREQUENCY (F = 46,3 p<0.001) The interaction between the GROUP X FREQUENCY factors was also significant (F = 23,1, p<0.001), but the interaction between GROUP and WORD CLASS did not reach significance (F = 2,5; p>0.1). To summarize, the WS group obtained significantly poorer scores on the naming task than their age matched controls, but there was no difference in the pattern of performance of the two groups concerning the distribution of scores according to word class. The frequency effect, was stronger in the WS group (although the lack of frequency effects in the AC group does not mean that this group is insensitive to frequency: it is explained in their case by near ceiling performance).

The same comparison of the WS and the VC groups showed significant main effects for all three factors. (GROUP: F = 5,4; p<0,03; WORD CLASS: F = 18,6; p<0,001; and FREQUENCY: F = 87,03; p<0,001). Here neither the GROUP x WORD CLASS (F = 1,8; p>0.1) nor the GROUP x FREQUENCY (F = 2,9, p>0.09) interaction was significant. Thus, the group matched on receptive vocabulary performed significantly better on the productive task, but the effects of syntactic category and frequency were not different in the two groups. Performance of the three groups averaged over word classes is shown on Figure 3. 
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Figure 3. Percentage of correct answers on the vocabulary task by frequency and group

Discussion

To summarize results of the naming task, our findings were the following. Both the chronological and the verbal controls performed significantly better on this task than WS individuals. Naming performance lags behind receptive vocabulary level, in line with findings of Temple and her colleagues (2002), who found that receptive vocabulary scores were above mental age in the 4 WS individuals they tested, but they proved to be anomic on a naming task relative to their vocabulary knowledge, and performed poorer on confrontation naming than MA controls. A relative naming difficulty in WS is also in accord with results of Volterra et al. (1996) who found that the 17 WS individuals they tested was at an equal level to mental age matched typically developing controls, on PPVT scores, a receptive vocabulary test, while they were poorer on the Boston naming test. In our study, frequency effects in the WS group were stronger than in the AC group (although this difference might be due to a ceiling effect in the latter group) and are the same as frequency effects for the VC group, both group performing better with frequent than with rare items. Results of this study, together with findings from the Fluency task show that frequency effects operate in the normal way in WS. This result is in line with conclusions of previous studies (Johnson and Carey 1998; Jarrold et al. 2000; Temple et al. 2002), that instead of the lack of frequency effects, it is atypical organization or underspecification of conceptual knowledge that could explain the phenomena characteristic of lexical organization in Williams syndrome. Further research needs to be conducted in this direction.
Study 3

Morphology Task

The system of Hungarian noun allomorphs

Hungarian, as an agglutinating language, has a very rich suffix-system. Suffixes play an important role and encode much more grammatical information than in a configurational language like English. In our view, testing regular and irregular morphology with Hungarian WS individuals does not simply extend studies to another language, because the Hungarian system of allomorphs, as will be clear from the presentation below, is different from the English system in several relevant respects. In Hungarian, irregular forms seem to be less frequent, and, accordingly, these are not the first ones that the child learns in typical acquisition. As for the type frequency of regular forms, our language is rather like English (and not like German: see Marcus et al. 1995): the great majority of stems belong to productive regular classes, and the minority of irregulars form closed classes. The basic structure of the noun is Noun-Number-Case, singular number and nominative case are unmarked. The accusative suffix is the same for singular and plural forms (e.g. szoba ‘room’, szobát ‘room acc.’, szobák ‘rooms’, szobákat ‘rooms acc.’).

Most importantly, Hungarian is different from both English and German in that the suffix is invariable and identifiable with all stem types, regular and irregular: for example, the plural form of every noun ends in –k; it is either the stem that alternates, or the quality of the linking vowel or allomorphy in general that changes in irregular forms for previous research on Hungarian see Lukács and Pléh 1999).

On the basis of their morphophonological behavior, noun stems are classified into different stem types. Potential stem alternations are not elicited by all nominal suffixes: they appear with the plural, accusative, superessive, possessed and comitative forms of nouns, i.e. with bound suffixes that attach to the stem with a linking vowel. [Note 3] We tested plural and accusative forms and we present different stem classes through these forms based on Kiefer (1998), Nádasdy and Siptár (1994) and Törkenczy (1994). We do not present accounts of particular stem classes in full detail; we only provide the information relevant to understanding the behavior of plural and accusative forms under study. 

Non-productive stem classes [Note 4]
1. Epenthetic stems. These stems have two forms. The free form of the stem ends in a –VCVC (bokor ’bush’, terem ’hall’) sequence, in which the final vowel alternates with Ø, so bound forms of stems are closed by a –VCC– sequence (bokrot ’bush, acc.’, termet ’hall, acc.’ Other suffixes take the free form of the stem: bokorban ‘bush, iness.’ and teremben ‘hall, iness. 

2. Lowering stems. Stems in this class do not themselves alternate, but instead of the typically middle linking vowel, the linking vowel of the suffix is low: the resulting vowel follows the rules of vowel harmony and is a after a back vowel in the stem (e.g. ház ’house” ~ házak ’houses’ as opposed to the productive gáz ’gas’ ~ gázok ’gases’), and after front vowels (even after round ö, ü) the linking vowel is e (e.g. hölgy ’lady’ ~ hölgyek ’ladies’ as opposed to the productive form rög ’clod’ ~ rögök ’clods’).

3. Shortening stems. The vowel of the last syllable, which in free forms of these stems is long, shortens when one of the suffixes listed above is attached to the stem. (e.g. egér ’mouse’ ~ egerek ’mice’; bogár ’beetle’ ~ bogarak ’beetles’. Other suffixes take the free form: egérben ‘mouse, iness.’ and bogárban ‘beetle iness.’). Shortening stems, like lowering stems, require a low vowel as a linking vowel.

4. v-inserting stems. This class contains one-syllable stems ending in a long vowel. In bound forms of stems, a /v/ is inserted between the stem final and the linking vowels, and at the same time, the stem final vowel shortens. (tő ’stem’ ~ tövek ’stems’ vs. tőben ‘stem, iness.’, ló ’horse’ ~ lovak ’horses’ vs. lóban ‘horse, iness.’). These stems are at the same time lowering stems.

Productive stem classes

Stems in these classes appear in the same form with all suffixes.

5. Stems ending in a low vowel. Low vowels (a, e) lengthen (to á and é, respectively) when a suffix is attached to the stem (kamra ‘chamber’ ~ kamrák ‘chambers’; csésze ‘cup’ ~ csészék ‘cups’).

6. Stems ending in a consonant. The vowel of suffixes with a linking vowel always shows up after these stems (like the plural suffix which can be represented as –Vk; e.g. mester ‘master’ ~ mesterek ‘masters’; alap ‘basis’ ~ alapok ‘bases’). The behavior of the accusative –t is more complicated; with some consonants, it forms a cluster (with coronal nasals, with liquids, and with sibilant fricatives e.g. mester ‘master’ ~ mestert ‘master acc.’), with the rest, it requires a linking vowel (e.g. alap ‘basis’ ~ alapok ‘basis acc.’) 

7. Stems ending in a nonlow vowel. With these stems, the linking vowel of suffixes is dropped, and the stem-final vowel does not change (hajó ‘ship’ ~ hajók ‘ships’; buli ‘party’ ~ bulik ‘parties’).

Morphology Task

Participants in this study were the same as in the Picture naming vocabulary task with the exclusion of 1 WS participant and his matched controls.

Procedure

28 picture pairs were used in this experiment, those from the NOUN ALLOMORPHS subtest of a screening method developed earlier for language impaired children by Pléh, Palotás and Lőrik (2002). These stimuli were complemented by new picture pairs to adjust for frequency, as our questions also concerned effects of frequency on regular and irregular suffixation. The first picture of each pair shows an object, the second one is supposed to elicit either its accusative or plural form. The test had 4 items in each of the 3 regular and 4 irregular stem classes in Hungarian, 2 frequent and 2 rare, based on Füredi and Kelemen (1989). Table 5 gives some examples.

Table 5. Examples of stimuli used in the morphology task.
_____________________________

Insert Table 5 here

_____________________________

Participants were given the pictures one by one by the experimenter, the one depicting an individual object shown first from each pair. After providing the name for the object, they were shown the second picture from the pair, and were asked questions prompting either a plural (‘What are these?’) or an accusative (e.g. ‘What is the boy eating?’) forms. Responses were tape-recorded; there was no time limit on the response of the subject. Independent variables were stem type and frequency of the word, the dependent variable was the correctness of the response. A response was coded as correct if it was properly inflected; it was considered incorrect if it was overregularized or unmarked. 
Results

Controls matched on chronological age produced a ceiling effect with zero errors, so their results are again not included in the analysis below. Results of the WS and VC groups are shown in Figure 4. A 2 x 2 x 2 ANOVA with the factors GROUP, and REGULARITY and FREQUENCY revealed a significant main effect for all factors: GROUP (F(1,28)=4,96; p<0,05) REGULARITY (F(1,28)=66,2); p<0,001) and FREQUENCY (F(1,28)=16,9; p<0,001). The interaction of GROUP with REGULARITY and with FREQUENCY was not significant (F(1,28)=0,52; n.s. and F(1,28)=2,8; n.s., respectively), but the interaction of REGULARITY x FREQUENCY (F(1,28)=18,05; p<0,001) and of the three factors was (F(1,28)=9,5; p<0,05) was. The VC group performed significantly better on both frequent (t=-2,84; p<0,05) and infrequent regulars (t= -3,27; p<0,05), and on frequent irregulars (t=-2,86; p<0,05), but not on infrequent irregulars (t=0,89; n.s.). Pairwise comparisons of different morphological types in the two groups show that both group score significantly higher on regulars than on irregulars (VC: t=-14,22; p<0,001; WS: t=-4,06; p<0,01), this effect was found analyzing both frequent and infrequent words by regularity. The effect of frequency was different in the two groups, though: Verbal Controls performed significantly better on frequent irregulars that on infrequent ones (t=8,56; p<001), but their scores were just as high on infrequent regulars as on frequent ones (t=0,34; n.s.). In the WS group, there is no effect of frequency in either regulars or irregulars (frequent regulars-infrequent regulars: t=1,15; n.s.; frequent irregulars-infrequent irregulars: t=1,13; n.s.). Figure 4 shows results for the two groups.
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Figure 4. Percentage of correct answers in the morphology task

Error types

We classified errors to look for possible differences in error patterns, since this issue also seemed relevant concerning contrasting findings and debates on overregularization (see above). Errors made by the control group were two few to allow proper comparison, so we analyzed performance and error types of 30 control children between 3;8-6;3 years on the same morphology task. Taking errors of both groups, five types of errors were distinguished. An error was considered overgeneralization if the plural or accusative form of the noun was regularized, i.e. a noun belonging to a specific pattern was inflected according to the general one (kő ‘stone’ ~ *kőt instead of correct követ ‘stone acc’). An answer was coded unmarked when the participant answered with the unmarked nominative form of the noun (kő ~ *kő instead of követ). Perhaps surprisingly for the reader, overgeneralization errors occurred with regulars as well, because stem alternations characterize regular stems as well. There were two kinds of overgeneralization errors in regulars: lack of lengthening of the stem-final low-vowel (e.g. teve ~ *tevek isntead of tevék ‘camel ~ camels’) or inserting a linking vowel between the accusative and a consonant with which it forms a cluster (e.g. pingvin ~ pingvinet instead of pingvint ‘penguin ~ penguin acc’). The category doesn’t know included cases when the participant did not answer or said s/he didn’t know the answer. Another type of error category included avoiding answers: these were answers where the participant, not knowing the correct answer, answered with a properly inflected form of a noun similar in meaning or in form to the target noun (ló ‘horse’ ~ pacit ‘naggy acc.’ instead of lovat ‘horse acc.’). The other category included errors that did not fit any of the four categories listed above. Rates of different error types in the two groups are given in Table 6. below. Percentages for single error types are calculated as error rates of all errors for the given morphological type. 

Table 6. Percentages of different types of errors in the WS and TD groups.

Table 7. Number of overgeneralization and other errors in the two groups

	
	WS
	TD

	
	Irregular
	Regular
	All
	Irregular
	Regular
	All

	Overgeneralization
	34
	2
	36
	107
	7
	114

	Other
	22
	22
	44
	21
	18
	39


There are a couple of differences between the two groups that are worthy of consideration. The doesn’t know answer type did not occur in the WS group, but it was as common in the TD group as unmarked answers. In contrast, avoiding answers were more common in the WS group. This might reflect the pursuit of the WS group to the answer by any means, thus a social compliance tendency in WS on the one hand and better understanding of the task by TD children on the other. Overgeneralizations were more common in the group of typically developing children than in the WS group, and this was true for both irregulars and regulars: in the TD group, they made up two-thirds of all errors, whereas in the WS group, overregularizations constituted less than half of the errors. Table 7. shows number of overgeneralization errors and all other errors (sum of unmarked, avoiding, doesn’t know, and other answers) in the two groups. Comparing rates of overgeneralization answers to all other answers, we find that in irregulars, this rate is significantly higher in the control group: irregulars: χ2=11,4; p<0,001; regulars: χ2=3,16; n.s.). Rates of overgeneralization errors for irregulars and regulars did not differ in the two groups (χ2=0,02; n.s.), and neither did rates of all other answers for irregulars and regulars (χ2=0,12; n.s.).

Rates of unmarked answers were much higher in the WS than in the TD group, for both irregulars and regulars. One possible explanation, following Zukowski (2001), is that WS individuals were much older and also had higher verbal mental ages than the control group used for comparing error patterns. WS individuals might have had some knowledge of the irregularity of irregulars, that is why they did not inflect them like regulars, but they were unable to access the correct form, leading to an unmarked answer. The account that unmarked answers reflect sensitivity to irregularity is contradicted by rates of unmarked answers for regulars, which are high even if we take into account that these are relative rates of the much smaller proportion of errors on regulars (in fact, as rates of all errors, percentages of unmarked answers for regular and irregulars are very similar: 22,5% percent of all errors were unmarked irregulars and 20% of all errors were unmarked regulars). 

Although the WS group shows lower rates of overregularization and higher rates of unmarked answers than controls, both groups gave more overgeneralization than unmarked answers. As we have seen above, relative rates of overgeneralizations differed across previous studies as well: Clahsen and Almazan (1998) found robust overgeneralization, while in Zukowski (2001)’s plural prompt task singular answers were the most common error. As referred to above in footnote 1, Zukowski puts this down to either individual differences in strategies to solve the task, or methodological differences between studies. Individual differences can be a real reason, and further investigation is needed to uncover whether there is some underlying factor behind choice of one strategy over the other (it can be a function of chronological or verbal age). Constraining our discussion to irregulars, the type of error, we would add, can also be item-specific. Most errors with the nouns kerék (‘wheel’) or majom (‘monkey’) included unmarked answers (*kerék instead of kerekek ‘wheels’ and *majom instead of majmok ‘monkeys’), while for kenyér (‘bread’) and távcső (‘telescope’) most frequent errors were overgeneralizations (kenyért (bread-ACC) instead of kenyeret and távcsők (‘telescopes’) instead of távcsövek). This dissociation was observed within individuals as well.

Discussion

Results of the morphology task reveal the superiority of performance on regulars over irregulars in WS, observed by others (Clahsen and Almazan 1998; Clahsen, Ring and Temple this volume; Zukowski 2001), but the same pattern was found in the control group matched on receptive vocabulary obtaining significantly higher scores than the WS group in all morphological types except for rare irregulars, where performance of the two groups did not differ. We agree with the conclusion of Thomas et al. (2001) that we do not find a selective deficit for irregulars, and although we are also convinced by arguments for the general theoretical position that we cannot take developmental deficits to be cases of residual normality, our own data do not argue for atypical processes in acquisition of inflectional morphology. 

Frequency in our study seemed to play a different role in the two groups: in line with predictions of the dual route model (Pinker 1991), it affects performance on irregulars but not regulars in typically developing children. In the WS group, though, performance on frequent and infrequent items did not differ in regulars and in irregulars either. Although Thomas et al. (2001) also found atypical frequency effects in the WS group (frequency affected regulars and not irregulars), our finding of a lack of frequency effect in the WS group on the morphology task is hard to explain and interpret as arguing for atypical processes underlying WS language development, especially in the light of the results of lexical skill studies presented above, where the WS showed similar effects of frequency as typically developing children. This finding probably reflects the wide age range of the WS group: older children might perform better on rare items than younger typically developing children, while they still make occasional errors with frequent items. 

Clahsen, as a reviewer of this chapter, pointed out that “WS children were not matched with mental age controls, but rather on the basis of receptive vocabulary scores, and that this is problematic because children with WS have receptive vocabulary scores above the level of their mental ages (see e.g. Bellugi et al. 1990; Tyler et al. 1997; Temple et al. 2002). Consequently, by matching the WS group to the controls based on an elevated skill (i.e. receptive vocabulary), we end up with a control group that disadvantages the WS group.” As he argues, this critically affects the results and interpretation of the present data set, e.g. the claim that the controls are significantly better in regular inflection than the WS children. We find the problem of matching crucially important in interpreting results. We decided against matching on mental scores because we find that as a composite measure, 1) it might mask differences between individuals having similar scores, 2) it is not clear that all nonlinguistic abilities required for language are bundled up in this measure, and 3) it is also not obvious how these abilities relate to language either in typically developing or impaired children. In our view, matching on verbal age is important if we want to establish differences in patterns of linguistic abilities between groups. Besides, data in the error analysis also shows that with a younger group probably closer in mental age to our WS group, we find larger rates of errors (and more specifically) overregularization on irregulars in the group of typically developing children than in the WS group. This is strong support against selective difficulty of Hungarian WS children with irregulars.

To summarize, results from an agglutinative language argue against a selective deficit of the lexicon in Williams syndrome, and show that rule application posits similar difficulties. We matched our WS participants to a group of verbal controls individually, looking for differences in the pattern of performances in the two groups. The pattern of errors could be explained by a general retardation, as suggested by Thomas et al. (2001) but is not conclusive for the debate concerning the dual route model: our data are reconcilable both with single route models of language and proposals of two distinct mechanisms for the lexicon and grammar, with a general deficit equally affecting both systems of language. The data presented here do not argue for the dual route model, although findings do not strictly argue against it either: the above results are compatible with an explanation working with two systems of a lexicon and a computational system of rules within language, supplemented with a claim that none of them are intact in WS. For this reason, our data from Williams syndrome do not present a case which supports the validity of the model by displaying selective impairment to one of its components. 

Study 4

Spatial Postpositions and Suffixes
Participants

Participants in this study were the same as participants in the previous two studies, with the exception of two WS individuals and their controls. For studying performance on spatial expressions, we also included a control group matched on spatial performance as measured by the Block Design test of the WISC-R. This group consisted of 13 children, with a mean age of 4,6 (SD =0,9), almost ten years less than mean age of the WS group.
Procedure

For testing production of spatial terms, we used a SPATIAL POSTPOSITIONS AND SUFFIXES subtest of Pléh et al. (2002). Spatial postpositions were elicited with two toy wardrobes as reference objects, and small, coloured token circles, triangles and squares as target objects. Spatial suffixes were tested with the same target objects and two glasses as reference objects. The experimenter put the target objects to different positions, and asked 3 kinds of questions, which code the directionality aspect of the answer. Examples of questions are ’Where is the blue circle?’ (static), ’Where did I put the blue circle?’ (goal) and ’Where did I take the blue circle from?’ (source). Knowledge of 15 postpositions, source, static and goal forms of the Hungarian words for in front of, behind, below, between, and next to, and 6 suffixes (source, static and goal forms of the Hungarian equivalents of in and on) was tested. 

The language of space in Hungarian

As all languages, Hungarian has several means of encoding spatial relations: suffixes, postpositions, verbal prefixes and adverbs. We focus on suffixes and postpositions, because our studies revolve around these two types of spatial expressions, which are used together with noun phrases in descriptions making reference to the reference object as well. Suffixes encode simpler relations (IN, ON) and obey the rules of vowel harmony. The system of postpositions is used to encode cognitively more complex relations (BEHIND, UNDER) and is structurally more systematic than suffixes, as can be seen from Table 8. and Table 9. Each kind of spatial relation can be encoded in three forms according to the dynamic aspect of coding the location and the path. For each spatial relation, Hungarian has a STATIC LOCATIVE term, and two dynamic forms, one encoding the GOAL or end of the path, the other the SOURCE or starting point of the path. Hungarian is very systematic in encoding all three directions with terms of the same formal complexity (and differs in respect from English, for example, which in some cases uses expressions of different complexity: above the picture vs. from above the picture. Thus for our studies of these spatial terms in WS, we can cite MacWhinney (1976), taken as a starting point for previous research on spatial terms in Hungarian (Pléh, Vinkler and Kálmán 1997): “Hungarian inflections differ little in terms of formal complexity. Thus, differences in their emergence can be attributed to semantic pragmatic factors.” (MacWhinney 1976: 409) Similarly, specific pattern possibly emerging in WS usage will reflect the influence of such factors instead of the effect of linguistic complexity. 

Table 8. Postpositions used in study

	spatial relation
	Static
	Goal
	Source

	BEHIND
	mögött
	mögé
	mögül

	IN FRONT OF
	előtt
	elé
	elől

	UNDER
	alatt
	alá
	alól

	NEXT TO
	mellett
	mellé
	mellől

	BETWEEN
	között
	közé
	közül


Table 9. Suffixes used in the study

	spatial relation
	Static
	Goal
	Source

	ON
	-on/en/ön
	-ra/re
	-ról/ről

	IN
	-ban/ben
	-ba/be
	-ból/ből


Results

The group matched on chronological age produced a ceiling effect with zero errors, so their results are again not included in the analysis below. Results for the Williams syndrome (WS) group, for controls matched on verbal age (VC) and controls matched for spatial performance (SC) are presented in Figure 5, contrasted to their performance in Study 3, i.e. on plurals and accusatives. 
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Figure 5. Performance of the three groups on the spatial and non-spatial task

The WS group obtained significantly lower scores than the VC group on both spatial postpositions (F(1,26) = 37,8, p < 0,001) and spatial suffixes (F(1,26) = 25,7, p < 0,001). Spatial controls also performed significantly better than the WS group on suffixes (F(1,26) = 3,8, p < 0,05) but not on postpositions (F(1,26) = 0,64, p < n.s.). Analyzing results on postpositions by directionality (results are shown on Figure 6 below) revealed that both the main effect of GROUP (F(2,39) = 15,25, p < 0,001), and the main effect of DIRECTIONALITY (F(2,78) = 13,15, p < 0,001) is significant, with a significant interaction (F(2,78)=3,94; p<0,01). Posthoc Sheffé-tests showed that the difference between the WS and the verbal control and the spatial and the verbal control group was significant, but the WS and the spatial control group performed at the same level (WS-VC: F(1,26)=22,52; p<0,001; SC-VC: F(1,26)=36,75; p<0,001; WS-SC: F(1,26)=0,53, n.s.). Pairwise comparisons showed that there were no significant differences between the WS and the spatial control group on any directions. Comparison with the VC group reveals worse performance in the WS group for all directions (STATIC: t(26)=3,06, p<0,01; SOURCE: t(26)=5,95; p<0,001; GOAL: t(26=3,6; p<0,01). Figure 6 shows performance of the three groups by directionality. 
On nonspatial morphology, we have already seen that the VC group performs better than the WS group. When comparing WS subjects with spatial controls, we find that they do not differ in producing regular inflection correctly, (F1,26 = 0,4, p > 0,1), but on irregulars, WS subjects actually outperform spatial controls (F1,26 = 4,5, p < 0,05), who perform at the level corresponding to their chronological age (mean: 4,6 years).
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Figure 6. Performance of subjects with Williams syndrome (WS) and two control groups (verbal control (VC), spatial control (SC) on spatial expressions task by directionality
Discussion

As previous research has already demonstrated, spatial language is impaired in WS. WS subjects performed significantly worse than verbal controls groups, and their performance matched that of spatial controls. Comparison with the group matched on spatial cognition, though, suggests that linguistic performance on spatial expressions reflects degree of deficit in spatial cognition, and not a manifestation of a real interaction between language and spatial cognition. This is also confirmed by patterns of relative difficulty of postpositions by directionality. Our results concerning directionality were in line with previous developmental data (Pléh et al. 1997, 2002; Király et al. 2001). Source proved to be most difficult for all three groups. The VC controls, as predicted by previous results, showed a goal-preference and performed almost as well on static as goal expressions. Performance of the WS group was very similar, and although the performance of the SC group shows higher scores for static expressions, the difference between static and goal expressions did not reach significance. Although the WS group is delayed on spatial expressions relative to their verbal age, they perform at the level of spatial controls, and they show the same pattern of performance as controls, suggesting a similar organization and no sign of atypical mapping to language.

Conclusions
Our Hungarian data imply that the use of unusual and partially inappropriate words in WS is not due to insensitivity to frequency. In the Fluency task, there were no systematic differences between the frequency of items produced by the WS and the VC groups. The WS group produced the same frequency effects as verbal controls on the picture naming task. WS subjects’ problems with integrating semantic representations into context might be one of the reasons for the slight differences in lexical organization, and underspecified semantic representations can also explain the data, but the nature of underspecification awaits further study. 

As for morphological overgeneralizations, Hungarian data imply a strong tendency to overgeneralize in WS. There was no selective deficit in irregulars as suggested by Clahsen and Almazan (1998): WS children’s performance was worse on both irregulars and regulars. The pattern of errors could be explained by a general retardation, as suggested by Thomas et al. (2001) but is not conclusive for the debate concerning the dual route model: our data are reconcilable both with single route models of language and proposals of two distinct mechanisms for the lexicon and grammar, with a general deficit equally affecting both systems of language.

Results concerning elicited production of spatial terms show that WS children are delayed relative to their verbal age, but their performance matches their degree level of sophistication of spatial cognition. Taken together, our findings on spatial language provide strong support for Landau and Zukowski’s hypothesis that the difficulty with retaining spatial information in memory can account for special difficulty with SOURCE paths. Our results pointed out the relative difficulty of SOURCE, and confirmed that scenes that do not charge spatial memory (STATIC and GOAL) are easier to describe. This finding is exactly what we would expect based on Landau and Zukowski’s hypothesis, that SOURCE paths are difficult because they have a memory component missing from GOAL and STATIC scenes. 

We would like to take Landau and Zukowski’s argument one step further, though. They backed up their argument by findings from Vicari et al. (1996b) that in list learning, WS children show normal recency effect, but no primacy effect, pointing to problems in retention, and they allow for the possibility that effects observed in spatial descriptions are due to overall problems of retention, which might be a general consequence of mental retardation. A more natural possible explanation is the selective impairment of the spatial component of working memory. Besides results in the literature arguing for a dissociation of verbal and spatial short term memory, previous results from our research group (Racsmány 2002) have shown that Corsi span (taken to be a measure of spatial working memory capacity) is just as strong a factor in predicting performance of WS children on spatial postpositions as digit span (measuring verbal working memory capacity).

Results from the four studies we presented show that WS language lags behind verbal age as measured by receptive vocabulary scores in several respects, but no evidence of atypical organization was found. This of course, does not mean that language in WS is typical (as many previous studies have shown it is not), but more fine-grained studies of representation, and detailed studies of mechanisms of acquisition are needed to uncover those structures and processes that are different from typical.
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Notes

[1] Zukowski hypothesizes that differences between rates of overregularization in her study and Clahsen and Almazan might reflect individual differences in strategies to solve the task where they do not have the correct answer. We will return to this in discussing error patterns in our study.

[2] Interestingly, in Hungarian, even irregular inflected forms are disallowed in compounds. In contrast, many derivations (including noun-verb ones) contain the irregular allomorph: kanál ‘spoon, n’ ~ kanalaz ‘spoon, v’, halom ‘pile, n’ ~ halmoz ‘pile, v’, kő ‘stone, n’ ~ kövez ‘stone, v’). In contrast, Ackermann (2002) cites two languages, Finnish and Sepečides-Romani, where regularly inflected forms can occur as nonheads in compounds. 

[3] The reason for designing our own vocabulary test instead of using a standardized one was that there were no tests in Hungary that would have fit our specific questions concerning frequency and categories.

[4] Morphemes belong to this suffix type that do not form a syllable on their own, their linking vowel is dropped if they attach to a stem ending in a vowel, and attach to the bound form of the stem. (Kiefer 1998).
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