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Abstracl

Developmental Language Impairment: Evidence from Greek
and its Implications for Morphological Representation

•
Developmental Language Impainnent (DLI) is a language disorder characterized by

difficulties in both language production and comprehension most readily observable on the
morphological level. Previous research suggests that DLI subjects are atypicai regarding
word decomposition and word fonnation.

Given these observations, two questions arise: What is the extent of DLI
insensitivity to word-internal structure and to morpheme features? and Is this insensitivity
equally evident in inflectionaI, derivational and compounding processes? Three experiments
address these questions: plural fonnation, nominal compounding and diminutive fonnation
and comprehension.

These word formation processes are very productive Greek and are observed from
(2;0) onwards in non-impaired children cross-linguistically. Nominal roots (bound) are
mapped to other bound morphemes: inflectional affixes for plural formation, derivational
affixes and inflectional affixes for diminutive formation, and lexical morphemes and
inflectional affixes for compound formation.

In this thesis, the perfonnance of Greek DLI subjects was compared to that of oon-
impaired controls using elicited production and comprehension tasks that probed real and •
novel word foonation. Results show that DLI children are not sensitive to morphologicai
features and have difficulty knowing where root boundaries are. Given the atypical
perfonnance of DLI children, the initial hypothesis on the building of an atypical
competence appears to he supPOrted.

Jenny E. Dalalakis Department of Linguistics
McGill University
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Résumé

Trouble développemental du langage: Données en provenance du grec et
leur signification pour la représentation morphologique

Les enfants atteints de troubles développementaux du langage (dysphasie génétique)
ont des problèmes importants en morphologie qui sont évidents dans la production et la
compréhension du langage. Des données précédentes suggèrent que ces enfants sont
différents par rappûrt à leur compétence à consttuire et à décomposer les mots.

L'objet de cette étude est d'explorer le degré auquel ces enfants sont insensibles à la
structure interne et aux caractéristiques morphologiques des mots, et de trouver si cette
insensibilité est é\idente au même degré dans les opérations d' inflection, de dérivation, et
de composition des mots. Trois expériences sont consacrées à l'étude de ces questions: la
formation des pluriels, la dérivation nominale, et la formation et compréhension des
diminutifs.

Ces proc~ssus de construction de mots sont très productifs en grec et se
développent très tôt (de 2;0) chez l'enfant non-dysphasique de langues diverses. Les
racines grecques sùnt obligées de se réaliser avec des morphèmes inflectionnels dans la
formation du pluriel. avec des morphèmes dérivatifs et inflectïonnels dans la formation du
diminutif, et avec d·autres racines et morphèmes inflectionnels dans la formation des mots
composés.

Dans cette thèse, on compare la performance des enfants hellénophones qui
souffrent de ce trouble linguistique avec celui d'enfants témoins. On utilise des tâches de
production de langage et des tâches de compréhension qui contiennent des mots réels et des
logatomes. Les dvnnées ont montré que les enfants grecs dysphasiques ne sont pas
sensibles aux car.:::téristiques de structure morphologique des mots el ont des difficultés à
savoir où se trouyent les frontières des racines. Ces données sont compatibles avec
l'hypothèse selcn laquelle la dysphasie génétique affecte le développement de la
compétence lin~-uque.

•

Jenny Dalalakis Département de linguistique
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Preface

The study of Developmental Language Impairment has become increasingly

important to linguistic theory in that it has direct implications for the language

modularity hypothesis, morphological representation, language processing, and

language acquisition. A number of theories concerning this language irnpainnent

have been proposed; sorne are linguistic in nature and sorne are non-linguistic.

•

It has been argued, for example, that Developmental Language Impairment

may he attributed to a general cognitive impainnent \vhich affects language

learning and language use as weIl as other cognitive skills (Johnston, 1991). This

cognitive deficit view does not see DLI as an impairment which affects only skills

subserved by a language faculty module and, therefore, does not attach any

importance ofDLI to linguistic theory. •

Another set of non-linguistic explanations for DL! views DLI as a deficit

affecting language processing or perfonnance and perhaps consequently affecting

language competence. Such theories see DLI as an impainnent that does not

directly compromise the potential of the language module but rather its means of

either processing language output (Fletcher, 1990) or language input (Leonard et

al., 1992; TallaI et al., 1980).

This thesis accepts the evidence that DLI is a linguistic irnpairment

(Clahsen, 1989; van der Lely and Harris, 1990; Gopnik, 1990a; 1990b; 1992),

namely one that specifically and directly affects language competence and not any

•x
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other peripheral competences or only linguistic perfonnance. DLI, therefore, is

seen as a natural experiment which provides the opponunity to examine deviant

language competence and enrich our understanding of non-impaired language

competence.

The focus of this thesis is on the morphological aspects of Deyelopmental

Language Impainnent as it is evidenced in Greek. It is written from a linguistic

perspective, and it focuses on the linguistic characteristics of the population in

question and does not aim to either describe non-linguistic characteristics of DLI or

to explain them. The scope of this work is to examine the morphological deficits of

native Greek DLI subjects and ta attempt to account for these subjects'

perfonnance within current DLI theory and linguistic theory.

The tirst chapter is an introduction to issues raised by Developmental

Language Impairment (DLD with regard to its definition and linguistic interest. It

reviews and evaluates competing explanations proposed for DLI, both linguistic

and non-linguistic approaches. Chapter 1 also introduces the theoretical framework

and assumptions adopted in this thesis based on theories of lexical representation

and theories of lexical processing.

Chapter 2 discusses how theoretical assumptions conceming non-impaired

morphological representation in Greek and how cross-linguistic investigations of

DLI can enrich our understanding ofDL!.

xi



•Chapter 3 presents the methodology used in the experimental tasks: (a)

subject recruitment (criteria for subject selection, description of subject pool,

control groups), (b) test design (experimental paradigms, independent and

dependent variables), (c) scoring (targened vs. non-targetted responses" error

analysis) and (d) the linguistic profile of the Greek DLI subjects.

Chapter 4 is a plural fonnation experiment which shows how the inflectional

difficulties of Greek DLI subjects were consistent with previous cross-linguistic

data and in what ways Greek DLI subjects" performance provides new infonnation.

The pluralization of novel words indicated that DLI subjects have difficulties with

morphological features ofgender and number.

Chapter 5 reviews a compound formation experiment that showed that DLI

subjects have difficulties with bound morphemes other than suffixes, namely, •

bound roots. In constructing novel compounds, DLI subjects misjudge root

boundaries which suggests that the word-internaI structure of DLI morphological

representations is impaired.

Chapter 6 presents a diminutive formation experiment that reinforces the

findings of the pluralization and compounding experiments. In forming novel

diminutives, DLI subjects have atypical perfonnance \\ith respect to both ward

root and suffix characteristics. There is e\idence that derivational affixes are also

impaired in their structuraI and feature representation. Chapters 5 and 6 were the

•xii
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tirst experimental studies to investigate DLI perfonnance on bound affixes other

than inflectional suffixes.

The discussion of the experimentai results and their signiticance for theories

on the nature of DLI and theories of lexical representation and theories of word

access and processing are presented in chapter 7. Questions for further research are

discussed in chapter 7 as weIl. The appendices contain the stimuli used in the

linguistic tasks discussed in the thesis.

Xl11
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DL! and Linguistic Theory

Chapter 1

Developmental Language Impairment and Linguistic Theory

1.1 Developmental Language Impairment (DLI)

Developmental Language Impainnent (DLn is also referred to as Specifie Language

Impainnent (see Bishop, 1992; Clahse~ 1992; Watkins and Rice, 1994 for recent literature

reviews). The tenn Developmental Language Impairment (rather than Specifie) will he

preferred in this thesis in order to highlight the pervasi\"e and non-acquired nature of this

language disorder1
•

1.1.1 Defining the impairment

DLI is defined as a non-acquired language disorder characterized by language

difficulties in the absence of factors such as mental retardation (performance IQ is within

normal range), artieulatory-motor impainnent, hearing aeuity impairment, frank

Other lerms have also been used over the Iast twa decades to descn"be this impainnent (sec also

Bishop, 1987; Clahseo, 1989; Gopnik, 1994d; Leonard, 1982; 1989: Plante, 1995; TallaL 1975; TalIaI et al.,

1989; Tallai and Piercy, 1973).



Chapter J 2 •neurological disorders, or psychoemotional disorders (for criteria setting, see Zangwill,

1978; Bloom and Lahey, 1978; Clahsen, 1989; Tallal, 1991). These criteria are broad and

consequently SLI or DLI individuals can he a heterogeneous group (Aram, Morris and Hall,

1993). Ifwe consider linguistic characteristics that are typcial of DLI individuals, however,

it is possible to identify a fairly homogeneous population (Adams and Bishop, 1990;

Clahsen, 1989; Gopnik and Crago, 1991; van der Lely, 1992).

Linguistic characteristics ofDLl

DLI is defined in negative tenns by exclusionary criteria: it is a "default" disorder in

that it cannot he accounted for by factors that may cause other language impainnents.

There are, however, certain rabust linguistic characteristics reported in the literature that are

typical ofDLI language.

On the morphologicallevel, for example, DLI subjects typically have difficulty with

inflectional affixation. Grammatical number, for example, is not marked consistently in

plural noun phrases in DLI language production although plural fanns are used (e.g. 'The

book' vs. '*Two book'). This is observed in both spontaneous speech (Gopnik, 1992b) as

weil as in elicited data (see Oetting, 1992; Gaad and Rebellati, 1994; Gillon and Gopnik,

1994 for English DLI and Clahsen 1989; 1991 for Gennan DLI).

Other inflectional difficulties observed in the DL! literature are problems with tense

marking and comprehension (for English DLI, Gopnik, 1994d; and Ullman and Gopnik,

1994). Also problematic are case marking (Frame and Leonard, 1991) and comprehension

•
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DLI and LinguÎSlic Theor)'

of passive voice constructions (e.g. van der Lely, 1992). Moreover, English DLI subjects

have difficulties with the fonnation and judgement of adjectival comparatives (Daialakis,

1994a).

In addition to inflectionai difficuIties, DLI subjects aIso are reported to have

problems with derivational morphology (Gopnik and Crago, 1991). DL! subjects are

impaired in other linguistic domains as weIl. Piggott and Kessler-Robb (1994), for exarnple,

report that DLI prosodie words are limited to a single fo04 at least in production. In

addition, DLI subjects have syntactic difficulties. Van der Lely and Stollwerck (ms.) report

on DLI difficuIties with syntactic govemmeot and binding principles as evidenced in DLI

perfonnance 00 assigning coreference to anaphors and pronouns involved in syntactic

antecedeoce.Van der Lely and Harris (1990) aIso observe that the deficit extends to other

modules of syntax such as Theta Theory. Finally, DLI subjects tend to have difficulty with

cIosed c1ass words, often omiting or using wrong forms for articles (Le Nonnand et al.,

1993) and prepositions (Rice, 1994).

Psycholinguistic characteristics ofDL!

In addition to being different with regard to their spontaneous and elicited linguistic

behaviour in off-line or non-timed tasks, DLI subjects are aIso significantly different when

participating in on-line or timed psycholinguistic experiments. SpecificaIly, DLI subjects

are different from controls with regard to their accuracy and reaction tintes. Such results are

found when DLI subjects take part in lexical decision tasks where they must decide whether

3



Chapler J 4 •a written stimulus presented on a computer screen is a real ward or not. DLI subjects can

correctly judge noveI words as non-words but they tend ta reject more quickly than controis

those stimuli that contain both novel and reaI morphemes (Kehayi~ 1994).

Not only, therefore, do DLI individuals have difficulties inflecting grammatically

in off-line contexts, it also appears that, unlike contraIs, DLI subjects are not sensitive ta

the presence of real inflectional affixes \\"hen these appear with novel roots (Kehayi~

forthcoming) in on-Hne tasks. In particular. whereas the presence of the reai affix seems ta

slow down stimulus rejection for controls~ English and French DLI subjects do not react

differently ta simple novel words compared ta novel words inflected with real affixes. For

DLI subjects~ non-inflected forros such as zash and inflected ones such as zashed do not

contrast in tenns of reaction time. Bath French and English DLI subjects rejected simple

novel words (e.g. zash) and inflected no\"el words (e.g. zashed) as non-words with the

same speed and accuracy. Average reaction time for simple noveI words for English DLI

subjects was 825 milliseconds and for French DLI subjects 790 milliseconds (compared ta

700 ms. for contraIs). Average reaction time for inflected novel words for English subjects

was 810 milliseconds and for French DLI subjects 795 milliseconds (compared ta 750 ms.

for contraIs). Non-impaired contrais, in contrast ta DLI subjects, take significantly longer

ta reject inflected novel verbs than non-inflected ones with the presence of the real affix

slowing ward rejection down. The status of inflectional affixes, therefore, for DLI subjects

seems ta he different compared to controls.

•
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This contrasts even with the perfonnance of other language impaired subjects. For example,

the presence of the real affix -ed with a novel root slows lexical decision down for subjects

with acquired language impainnent such as Broca's aphasics2
.

Another psycholinguistic characteristic of DLI subjects IS that on off-line

inflectional tasks, DLI subjects tend to do better on regular items ofhigh-frequency whereas

item frequency is not a factor in whether controis do \vell on regular inflection. Ullman and

Gopnik (1994) report that in marking for past tense~ controis show frequency effects ooly

for irregularly inflected verbs whereas DLI subjects' perfonnance for both regular and

irregular past tense verb fonns is affected by frequency .

We now review the main theories for DL! advanced to account for the deficit.

1.1.2 Theories and exp/anations/or DL!

The main theories that have been proposed for explaining DLI faIl ioto four main

frameworks with each type having alternative models within il. Three of these four main

frameworks will he tenned 'non-linguistic' in that they see DLI as a disorder not affecting

one's language leaming competence per se but rather as an impairment of either general or

specific processing capacities.

Broca's aphasies may have slower reaction times than non-impaired controls for online lexical

decision tasks, but Broca's aphasies' reaetion patterns and errer patterns show that real bound affIXes are

recognized as such; this is in spite of the faet that Broca's aphasies may have impaired infleetional skills in

spontaneous or elicited production often omitting or substituting affixes (depending on the structure of the

language used); cf. Kehayia (forthcoming).



Among the non-linguistic hypotheses, DLI has been considered a deficit primarily

affecting input processing at the auditory~perceptuaI level (e.g. Leonard et al. 1992, or

Tailai et ai. 1980). DLI has a1so been considered as an output processing problem due to

higher level articulatory motor difficulties peripheral to the language module (e.g. Fletcher,

1990). Thirdly, it has been argued that DL! is one problem among severa! cognitive

processing deficits (e.g. Johnston, 1991).

The fourth type of explanatory framework we will tenn 'linguistic' in that the

models within it (not aIways but often complementary) ail assume that DL! is primarily due

to sorne impairment basic to the language leaming module (e.g. Clahsen, 1989; van der

Lely and Harris, 1990; van der Lely, 1992; Gopnik and Crago, 1991; Gop~ 1992; Rice,

1994).

Chapter 1 6

•

•There is aIso a model that represents the 'null hypothesis' in comparison 10 the other

views (Ingram, 1972; 1976; cf. Curtiss et al., 1992). This alternative model assumes that the

language module and the processing capacities that subserve it are ail un-affected and

considers DLI a problem of language delay. In other words, the status of the language

leaming mechanism is intact but there is a delayed onset of sorne language acquisition

mechanisms or an irnpaired rate ofdevelopment This general delay hypothesis predicts that

DLI individuals' perfonnance is sîmply anaIogous to that ofchildren at a younger stage and

that, other than that, there are no qualitative differences between the language of DLI

children and younger controls.

•
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As in most fields of research, over time, proponents of each view have modified

their models to incorporate new findings so the above typology is most useful for

illustrative purposes. We will briefly discuss the main differences and predictions ofeach of

the non-linguistic and linguistic frameworks and focus on those that see DLI as a 'deviant'

linguistic competence rather than a 'delayed' one. For a more detailed review of the

literature on theories of DLI, the reader is referred to Johnston (1988), Clahsen (1989),

Bishop (1992) and Gopnik (1992).

The language delay hypothesis (e.g. Ingram, 1976) assumes that the potential of the

language learning module itself will eventually be realized. Given that DLI is a persistent

language iJ.npainnent and that it continues weIl ioto adulthood without totally receding at

sorne point (e.g. Matthews, 1994), it may he more appropriate to see DLI, \\ithin the scope

of this hypothesis, as an arrest at a certain early language acquisition stage rather than as a

temporary delay.

The hypothesis that DLI is a language output processing problem also assumes that

the underlying linguistic competence of the language-impaired subjects is intact but that

processes which are used in converting this intact linguistic competence into an utterance

are impaired (Fletcher 1990). The observations upon which this type of articulatory

processing deficit are built are that DLI subjects seem ta simplify articulation, their speech

problems may oecur with varying degree of severity, associated motor skills MaY he

•

•

1.1.2.1 Non-linguistic approaches



Coopter / 8 •affected hinting at dyspraxi~ and that DLI subjects do not necessarily do badly on

perception tasks (linguistic and non-linguistic).

This evidence is, to a large extent incomplete, however, and the articulatory deficit

hypothesis cannot account for nor predict severa! phenomena. For example, DLI subjects

have morphoLogical problems cross-modally (in both written and oral expression or

comprehension). It is difficult to appeal to an articulatory deficit hypothesis to account for

DLI errors in Linguistic tasks that do not require speech production but rather grammatical

judgements, lexical decisions, sentence comprehension or pointing.

Moreover, limited capacity to produce utterances does not necessarily result in

developing impaired receptive language skills in the congenitally mute or deaf (petitto, in

press) whereas it does in DLI subjects. Even if DLI subjects did have an articulatory or

motor processing deficit, it would not necessarily he sufficient reason why they wouId have

impaired morphological comprehension 3.

In addition, there are double dissociations between having articulatory difficulties

and having DLI. Specifically, one may have articulatory problems and oot he impaired in

tasks testing linguistic competence in comprehension, and one may he a DLI subject

•

DLI subjects also have difficulties comprehending passive cleft sentences sucb as 'It was John that

Mary kissed.' ln such sentences, the Patient is topicalized and it cannot he argued that it is not perceptually

salient Nevertbeless, DLI subjects tend 10 interpret such sentences in a strict SVO order. This has been

observed for both English and French subjects tested by the Genetic Language Impairment Project al McGill

~~ •
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without significant articuIatory difficulties. It is therefore unlikely that articulatory

difficulties concurrent with DL! are causally related.

Finally~ DLI subjects may produce articulatorily difficult or marked utterances such

as contiguous voiced - unvoiced phonemes within consonant clusters, or extra phonemes in

novel word formation, which strongly suggests that they are capable of articulating marked

sequences.J. Sorne phonologicaIly marked utterances of DLI subjects even violate linguistic

constraints such as the universaI constraint that requires voice agreement within

tautosyllabic obstruent clusters (Greenberg, 1978) as reported by Goad and Rebellati

(1994).

Theories that propose that DLI is due to an auditory perception/processing deficit

(e.g. Leonard et ai., 1992; Tallai et al.~ 1980) assume that auditory perception or processing

is impaired at some level of anaIysis and that this deficit consequently affects the course of

language acquisition. In &is view, the linguistic capacity per se is unaffected and remains

potentially accessible. Over time, however, even if the original processing deficit eventually

recedes, language use remains affected.

According to Tallai et ai. (1996), language perception and, consequently production,

may he improved by providing the young DL! individual with digitally slowed down

auditory stimuli, so that they may leam to process the adjusted input similar to the way in

which impaired sight may he corrected using prescription glasses (Tallai, 1996). The

• DLI voluntary production of phonologically marked sequences aIso argues against dyspraxia

(Geschwind, 1967; Wals~ 1978).



Chapter 1 10 •findings supporting this vew are controversial and their interpretation have been criticized

on methodological grounds (Mody, Studdart-Kennedy and Brady, in press).

The observations upon which Tallal's (1996 and earlier) perceptual deficit

hypothesis is based are that DLI children may have problems discriminating non-verbal

auditory stimuli (non-linguistic sounds or nonsense syllables) if these stimuli are brief and

rapid. It does not follow, however, that such auditory discrimination difficulties presented

by non-linguistic stimuli can he causally correlated with difficulties in processing linguistic

stimuli. Independent research (see further Walsh 1978; Capian, 1987) has sho"Ml that

linguistie auditory infonnation is processed independenùy of non-linguistic auditory

infonnatioD.

The auditory deficit hypothesis proposed by Leonard et al. (1988) and Leonard

(1989) argue that DLI individuals have a deficit in the way they process linguistic input

such that 'non-salient' phonemes are difficult to perceive and morphological paradigms

difficult to leam. Saliency itself is not a well-defined criterion in this the_ory but, asswning

that non-salieney means phonemes of morphemes in non-stressed syllables, there are

several other concems with this proposaI. Such an account is language-specifie in that

inflectional endings in English may he "non-salient" and therefore difficult to pereeive but

not in other languages where DLI is observed. Affixes marking inflection or derivation in

other languages may contain stressed vowels (Gree~ French) or they May he longer than

one syllable (Japanese) 50 saliency arguments are not satisfactory. Morphemes marking

•

•
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tense make different perceptual demands across languages yet we see sunilar morphological

difficulties cross-linguistically in DLI populations.

In particular, the future tense marker in Eng1ish is a free ward (will), in Japanese it

is a two syllable morpheme (deshoo), the French future affix occurs in a stressed word-final

syllable (given that the stress assignment in French is word-fmal), and the future particle in

Greek is aIso a free word (tha). We cannot, therefore, appeal to phonetic saliency to explain

for DLI difficulties with the future tense. Even if we could, we would still need to account

for other tense marking problems that DLI subjects have.

Irregularly inflected verbs or verbs which undergo total suppletion with tense

change are aIso problematic for DLI subjects. For example, English DLI subjects have

difficulties producing the appropriate past tense fonns regardless ofwhether these fonns are

regular or irregular (Ullman and Gopnik, 1994). Regular past tense in English may require

the "non-salient" affix -ed but irregular verbs have "salient" suppletive forms (e.g. go ­

went). Arguments, therefore, based on perceptual saliency (Leonard et ai., 1992) of

morphemes cannot account for the range of morphological problems observed in the DLI

population.

Moreover, even in Englis~ "non-salienf' phonemes are perceived by DLI subjects

when such phonemes appear in non-morphologîcal contexts. Gopnik (1994c) reports that

DLI subjects can distinguish between fonIlS such as bus and bus! or car and card Yet these

DLI subjects fail to morphologically distinguish between forros such as bus and bussed or

scar and scarred.

11



Coopter J 12 •Not only can DLI subjects hear the "non-salient" phonemes that are associated with

inflectional morphemes, but they also produce inflected forms at times. Inflected words

produced by DLI subjects, however, are not always used grammaticaIly or consistently.

Nevertheless, even inconsistent use of infIected forms indicates that individual phonemes

which typically represent affixes are perceivable at least sometimes.

The third non-linguistic explanation for DLI considers the syndrome to be either a

consequence of a general cognitive impainnent (Johnston, 1991) or to result in conceptual

deficits beyond linguistic comPetence (Johnston, 1994). Let us consider the first hypothesis.

Whereas non-impaired children's development bas been argued to followa set ofuniversal

milestones (piaget, 1954; see aIso Siegler, 1986), DLI children have been considered

(JoOOstoo, 1991) to have a deficit in their cognitive development 50 that this general

conceptual impainnent or deficit spills over to language leaming and language use. There

are several shortcomings with this theory. First, cognitive skills and linguistic skills are

doubly dissociated. Individuals with Down syndrome or Williams syndrome have low

Perfonnance IQ levels but are not characterlzed by the type of linguistic difficulties that

DLI subjects are (Bellugi et al., 1992; Cromer, 1991). Conversely, DLI subjects are selected

in mast studies (Tallai and Stark, 1981; Tallai et al., 1991) to have performance IQ skills

within the non-impaired range. In severa! studies (e.g. Bishop et al., 1994) DLI subjects

have an even higher·than·average performance IQ level.

DLI subjects do use their unaffected cognitive skills to build compensatory

strategies. Sorne impaired subjects, for example, leam prescriptive rules and do try to

•
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consciously apply them as a compensatory strategy (paradis and Gopnik, 1994). Yet when

DLI subjects consciously apply such metalinguistic rules, they may produce phonologically

marked fonns (e.g. [wl\gs] for [Wl\gz]; Goad and Rebellati, 1994) or morphologically

ungrammatical fonns (e.g. swammed for swam)s.

Bishop (1992) cites severa! studies in which DLI subjects do weIl on non-linguistic

conceptual tasks such as mental rotation of abjects, or concrete operations that require the

abstraction and use of implicit non-linguistic rules. Despite non-affected perfonnance IQ

levels, however, DLI subjects remain unable to abstract linguistic implicit rules that oon-

impaired individuals acquire and use automatically and unconsciously as part of their

linguistic competence.

Although there may he interactions between the development of cognitive and

linguistie skills (Karmilotf-Smith, 1978; Siegler~ 1986; Johnston, 1994), linguistic

impainnents are not a necessary consequence of cognitive impainnents. The skills that are

not impaired in DLI subjects suggest that not aIl implicit or procedural rule-leaming

capacity is equally affected and that the only significant deficit in the DLI population is

specifie ta language. A· general cognitive deficit, therefore, cannat account for DLI

linguistie difficulties.

s Gopnik (1994b) reports that when debriefing a 17-year old English DLI subject after a past tense

production task which contained novel fOnDS, he descnOed bis saategy as one where he followed what he had

been taught in school during language therapy: "In the past tense you put EDon it; ifit's today, add 1N G. Sa

~Today1went swimming. Yesterday 1swammed' (emphasis is the subject's)".

13
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A basic assumption in this thesis is that DLI is an impainnent affecting linguistic

competence (for a review of alternative theoretical explanations of DLI see Bishop, 1992;

Gop~ 1994b; 1994c; 1995). This, in tum, assumes that linguistic competence can be

specifically impaired as a module (Fodor, 1983; Pinker and Bloom, 1990). As to the

epidemiological profile of DLI, converging evidence indicates that a significant predictor of

DLI occurence is inheritance6
•

Within the linguistic deficit framewor~ researchers have focused on different

aspects of DLI language difficulties. A common element to many of the analyses to be

summarized below is that DLI subjects have difficulty with morphological features. Sorne

analyses have interpreted this as a problem of feature representation (e.g. Gopnik, 1990a;

1990b) and others as a problem offeature agreement (e.g. Clahsen, 1989; Rice,1994).

Clahsen (1989; 1991;1992), for example, has argued that DLI does not affect a

broad range of morphologica1 operations but rather the specifie competence for persan

agreement between subject and verb. Clahsen has noted that German DLI subjects have

difficulties with verbal inflection, and in particular subject - verb agreemen~ but do not

See Ingram 1959, Arnold 1961, Borges-Osorio and SaIzano 1985, Samples and Lane 1985, Neils and

Aram 1986, Robinson 1987, Tomblin 1990, Gopnik and Crago 1991, Tomblin, 1994. For most ofDLI cases,

a large proportion of the epidemiological variance is accounted for hy genetic factors: concordance of

monozygotic twins ranges from 8()O,/o (Tomblin, 1990) te 89"1«» (Bishop, North and Donléllly 1994), compared to

only 50% to 60% concordance between dizygotic twins and other tirst degree family relatives ofDLI children.

•

•



•

•

•

DLI and Linguistic Theory

seem ta he significantly impaired with regard to feature agreement requirements within

noun phrases.

In testing the ability of German DLI children to fonn plurals and compounds,

Clahsen and Rothweiler (1992) have argued that noun phrase agreement in Gennan DLI

subjects is not significantly impaired. Cross-linguistic DLI diffieulties with noun phrases,

however, appear to vary in degree aeross languages.

If Clahsen's proposai on the specifie subject-verb agreement deficit were to be

expanded into a general missing agreement hypothesis, it would he too powerfuJ in that it

would prediet German and English DLI problems that are not attested (such as detenniner ­

noun agreement errors). The notion of impaired feature agreement on a more general

morphologica1 level, however, cannot he rejected untiI we consider DLI evidence from

languages with richer inflectional morphologies. A broader morphologjcaI agreement

deficit may account for other DLI inflectional errors in verb phrases (such as tense,

number, voice, aspect) and noun phrases or adjective phrases (such as case, class,

comparison) across different languages.

Rice (1994) bas advanced the argument that DLI difficulties with verb and noun

phrases can he captured by a posited deficit in head-specifier agreement. It has been argued

(e.g. Chomsky, 1992; Wexler, 1992) that, within phrases, heads of maximal projections

have to he checked for morphosyntactic feature agreement with elements in their respective

specifier position. According to this position, DL! errors in case assignment, subject-verb

agreement for person, and quantifier-noun agreement for number can all he due to an

15



Chapter 1 16 •impaired or non-developed competence which nonnally checks whether there is feature

agreement between heads and specifiers.

Rice (1994) also proposes that the ability to check for head-head agreement is not

significantly affected in DLI subjects. This head-head agreement is posited to he unaffected

in order to aecount for the better perfonnance of DLI subjects in marking number when

noun phrases have determiners rather than quantifiers (e.g. 'The dogs' vs. 'Two dogs').

Moreover, Rice assumes that lexical heads are not affecte~ in comparison to functional

category heads. This is in accord with the findings that lexical features do not appear to he

affected in DLI. The specifier-head agreement deficit hypothesis is, therefore, a very

specifie version of the agreement deficit hypothesis.

In addition to the specifier-head agreement defieit, Rice (1994) aIso proposes an

explanation for DLI verb phrase problems. In this second proposai, DLI subject-verb

agreement errors can he accounted for by the hypothesis that DLI individuals have

remained at an early stage of syntactic competence where non-inflected default verb forms

are used for tlùrd-person present tense (for example, '*he go' instead of the correct 'he

goes'). This stage, where forms are used without inflection for persan, bas been tenned as

the Optional Infinitive stage (WexIer, 1992). During this period, it is argued that non­

impaired youngsters do not have a notion of tense an~ therefore, do not mark verbs for

fmite tense. Bare verb stems (licit in English) are thus used instead of the inflected fonns.

Rice (1994) argues that DLI individuals do not mark tense in obligatory contexts due to

their not moving beyond this Optional Infinitive stage. This second hypothesis of Rice is a

•
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specific version of the hypothesis that DL! is due to a delayed onset of language acquisition

mechanisms. Rice does not favour either proposai (head-specifier agreement deficit or

extended optional infinitive stage) more than the other but rather leaves them both open to

empirical investigation.

Van der Lely (1992) , van der Lely and Harris (1990), van der Lely (1992) and van

der Lely and Dewart (1986) have argued that DLI is a deficit that affects syntactic

competence. They identify difficulties at the level ofTheta Theory, binding Principles, and

passive voice constructions. For example, DL! subjects have problems with reversible

passive sentences such as 'John was pushed by Harry.' where either noun referent has the

pragmatic potential to he the Agent or Theme. The syntactic competence required to parse

the syntactic structure without help from pragmatic clues is impaired in DLI subjects. In

such sentences where either noun referent can he the Agent pragmatically, DL! subjects are

biased to interpret reversible passives in an 'active voice manner' which is an SVO order

misinterpreting the Patient as Agent. In the above example, 'John' would he most likely

interpreted as the person doing the pushing since it is the first noun in the sentence and

precedes the verb. DLI impairments at the level of the syntax such as those identified by

van der Lely and her colleagues support the hypothesis that DLI is a linguistic competence

deficit. This syntactic account, however, is more an analysis of a particular set of DL!

difficulties and does not necessarily aim to he a theory explaining all linguistic

characteristics ofDLI.

17



Chapler 1 18 •Of the above linguistic proposais, no one aIone can cover the entire range of DLI

difficulties across languages or across different linguistic domains. For example, Clahsen's

account focuses on morpho-syntaetie aspects of the impainnent and would need to he

expanded in order to account for sorne of the phonological agreement difficulties (Fukuda

and Fukud~ 1994b) or prosodie limitations (Piggott and Kessler-Robb, 1994) that DLI

subjects manifeste

The postulation of morphological agreement deficits (Clahsen, 1992; Rice, 1994)

ean account for certain DLI errors observed on the level of morphological inflection, but do

not extend to DLI limitations with morphophonological structure or with syntactic

structures across phrases. SpecificaIly, hypotheses of DLI as a morphological agreement

deficit cannot accout for findings that DLI subjects have difficulties when forming

compounds in Japanese. In native compounds, obstruents in the second member of the

compound must he voiced (so that or; + kami = origami, for example) but Japanese DLI

subjects have difficulty applying this morpho-phonological rule of rendaku (Fukuda and

Fukuda, 1990b). In addition when fonning regular plurals in English, there is phonological

voice assimilation between the word-final phoneme of the stem and the plural aIlomorph

(so that [dot] becomes [dots] and [dog] becomes [dogz], for example) but DLI subjects have

difficulty producing plural forms with correctly voiced plural allomorphs (Goad and

Rebellati, 1994).

One linguistic deficit hypothesis that aims ta explain DLI difficulties across

linguistic domains (morphophonology and morphosyntax) has been advanced by Gopnik

•
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(Gop~ 1992a; contributions to Matthews" 1994; Gopnik, 1995). This Iinguistic deficit

hypothesis postulates that DLI is an impainnent of a subsystem responsible for generating

any linguistic rules that are typically procedural, implicit and automatic and which are part

ofone's linguistic competence (paradis and Gopnik.. 1994).

This linguistic rule deficit hypothesis is supported by converging evidence from

different linguistic domains (e.g., prosody (piggott and Kessier Robb" 1994), morphology

(e.g., UlIman and Gopnik, 1994, Goad and Rebellati" 1994; DaIalakis, 1994a». As a

Iinguistic deficit hypothesis, it addresses the Ievel of linguistic processing. It is preceded by

another linguistic deficit hypothesis proposed by Gopnik which addresses the Ievei of

representation (Gopnik, 1990a; 1990b). Gopnik (l990a) argues that DLI subjects may be

impaired in noticing morphological features. Such morphoIogicaI features are necessary in

triggering morphoIogicaI operations. If DLI individuals are 'blind' to morphological

features, linguistic operations that involve such features would he irnpaired as weIl.

Gopnik's two hypotheses will he considered here as complementary.

Gopnik's linguistic rule deficit hypothesis for DLI builds on earlier work by Pinker

and bis coUeagues. Pinker's (1991) model for non-impaired language processing posits two

complementary subsystems for building and processing lexical representations. First, he

proposes a subsystem which handles regular morphology (e.g. smi/e - smiled; table - tables)

which uses abstract linguistic, symbolic rules for computing inflectional forms from base

fonns. This rule-based subsystem is insensitive to the relative frequency of words.

Morphologically regular items, whether frequent or not, are treated in the same categorical

19
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manner. For example, the plural fonn of a low-frequency item such as gnat is fonned as

easily and quickly as that of a high-frequency item such as cat. In Gopnik's view (1994d;

1995), this rule-based subsystem is impaired in DLI individuals.

A second subsystem, functioning in parallel and complementary to the first, handles

irregular or subregular morphology (e.g. go - went; child - children; foot - feet). This

lexical subsystem proposed by Pinker is sunilar to associative network models proposed by

connectionist frameworks (e.g. Bybee and Siobin, 1982; Rumelhart and McCIelland~ 1986)

in which fonns are related according to factors such as frequency and phonetic similarity on

a continuwn of varying productivity rather than according to discrete rule-govemed

Iinguistic characteristics.

Pinker argues that the t'Wo main subsystems are to a large extent independent and

therefore, either one may he selectively impaired independently of the other. Evidence for

their independence cornes frOID normal language acquisition and use (including tasks on the

inflection of novel verbs for past tense), and from doubly dissociated language

irnpainnents7
• In the subsystem which is responsible for unpredictable or irregular

morphology, storage and access of non-predictable fonns are sensitive ta relative

frequency 50 that high-frequency items compete more successfully during access than do

low-frequency items. For example, being irregular, bring may become brang in analogy to

a phonetica11y sunilar irregular, ring - rang, but it will resist becoming bringed since

Acquired impairments, developmental impainnents (including DLI; Pinker, 1991), and impainnents

associated with ageing (Alzheimer's, Parkinson's, Huntington's; see Ulhnan et al., 1994).

•
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regular morphology is subserved by a separate, mIe based subsystem. In Gopnik's view

(1994d; 1995), the lexical sub-system is not significantly impaired in DLI individuals and it

is used ta compensate to sorne extent for the impaired rule-based subsystem.

Pinker (1991) and his colleagues (Marcus et al., 1992) have argued that the lexical

subsystem, which is responsible for totally irregular (suppletive) morphology, also

subserves subregular morphological classes (conunon irregular clusters). Such subregular

clusters are stored in the lexical subsystem in associative nern·orks defined as "families" of

phonetically related forms (sing - sang. ring - rang, sting - slang ). These paradigm

families compete when new base forms (roots) are acquired and need to he inflected.

Irregular forms to he computed (inflected) show sensitivity ta frequent types or families

(ring becomes rang by analogy to sing - sang). This contrasts with regular roots which are

subserved by the role-based subsystem because, with regular roots, granunaticai rules apply

categorically to automatically compute fonns regardless of root frequency.

When infrequent irregulars (such as oxen) do not have a strong memory trace for

lexical retrievaI, they are regulari.zed (axes for oxen); that is, the two subsystems may

complement each other. Highly frequent irregulars, or subregulars, on the other band, can

black the application ofa regular role (feet overrides the construction of foots).

There is evidence from elicited inflection fonnation tasks that conceptual features

associated with verb fonns (such as non-grammatical past) are spared in DLI

representations but that morphological features which mark grammatical past tense are not

significant in choosing verb fonns in a past tense context. Ullman and Gopnik (1994)
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compare DLI perfonnance on past tense foonation of real and novel verbs that are regular,

irregular or subregular. They report that DL! subjects are inconsistent when marking tense

morphologically on verbs of all types and fail to over-regularize real irregulars (dig -

digged) or regularize novel verbs (crive - crived) like contrais do. DLI subjects do select

verb forms ta be conceptually appropriate rather than morphologically appropriate.

To summarize, Pinker's (1991) model is adopted by Gopnik (1992; 1994d) as a

basis for a linguistic explanation of familial or developmental language irnpairment (FLI or

DLI)8. Gopnik (1994d; 1995) extends this hypothesis beyond the morphologicallevel and

argues that sorne fundamental aspect of the language acquisition device, namely operations

which take advantage of our implici~ procedurallanguage leaming mechanism (paradis and

Gopnik, 1994) may he selectively impaired. According to this view, DLI does not appear to •

affect the complementary explici~ declarative, language leaming subsystem, which would

actually he responsible for the storage of morphemes or freely-occuring words themselves9
•

In effect, lexical acquisition of fonns is assumed to he unaffected for DLI subjects. DLI is

proposed to affect all linguistic rule building or abstraction, however, impairing implicit

language rules at the morpho-phonological, morpho-syntactic as weIl as semantic leveI.

DU, as a type of Specifie Language Impainnent (SLI), highlights its perseverenee through an

individual's linguistic development weB into adulthood (Tallai et al., 1989; Aram, Morris and Hall, 1993).

When DU is present in familial aggregations, it is referred to as Familial Language Impairment.

9 Of alllinguistic level problems observed, DLI subjects are most significantly impaired in (and most

tested at) morphology (e.g., Clahse~ 1989; 1991; Crago and Gopnik, 1991; Khan and James, 1983; Leonard

et al., 1988; 1992), especially in tasks requiring inflectional operations. •
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If ooly linguistic rules are impaired and input to such mIes is not affected, however.,

we should not observe problems for words that lack internaI structure (such as pronouns) or

are fonned in the lexical subsystem proposed by Pinker (1991) (such as subregular past

tense forros). Gopnik·s (1994d) ruJe-deficit hypothesis does not predict this problem (see

also Lois, 1995 for a review of the current theories for DLI and their predictions).

DLI subjects, when tested across different linguistic tasks, tend to resort to a set of

compensatory strategies when required to fonn new words. For example, when DLI

subjects are required to inflect novel nouns or verbs, they tend to rely on conceptually

appropriate and phoneticaIly sunilar existing fonns, especially high-fequency ones (Ullman

and Gopnik, 1994; Fukuda and Fukuda, 1994b). Thus, it is argued, DLI subjects leam

regular forms such as walk - wallœd in the same manner that they do irreguiar ones such as

go - wenl conceptuaIly marking both regular and irregular past forms as past without

differentiating them as rnorphologically simple (walk- go - went) or cornplex (walked).

DLI subjects aIso anempt to use explicitly leamed metalinguistic rules of thumb ­

but their utterances or responses are not always grammatical. Gopnik (l994b) reports an

English DLI subject who explains his strategies on ward formation in a post-task debriefmg

session as having been leamed at school or in language therapy.

Sorne ward formation skills are evident in DLI perfonnance; for example, DLI

subjects can and do combine elements but do not produce typical compounds. For example,

morphologically motivated voice agreement across compound elements in Japanese is

problematic for DLI subjects who cannat distinguish between those compounds which
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compounds where there need not he voice agreement (Fukuda and Fukuda, 1994b). The

process of voicing in sorne compounds, known as rendaku, is observed when a word-initial

voiceless obstruent becomes voiced when it is the second member ofa compound (e.g. ori +

kami = origami). This process is impaired in Japanese DLI subjects who do not seem to

know when the rendaku rule applies. The impainnent is evidenced in the production of

novel compounds where Fukuda and Fukuda observe that DLI subjects do not voice

obstruent-initial elements (e.g. producing forros such as orikami instead oforigami ).

Gennan DLI subjects are a1so observed to he able to fonn comPQunds. Clahsen et

al. (1992) argue that DLI children can differentiate between regular and irregular nouns and

respect the restriction ofcompounding that allows as first elements ooly fonDS not regularly

inflected. In Clahsen's compounding study, controls and DLI subjects both tend ta avoid

regular inflection within compounds. Bath DLI and controIs, thus, are in accord with the

predictions of Kiparsky's (1982) model of Lexical Phonology and level ordering.

Kiparsky's proposai argues that only lexically stored fonns such as singulars and irregular

plurals can he used as first elements in compounding. It is possible, however, that DLI

subjects and controls avoid inflected fonns as first elements of compounds for different

underlying reasons. DL! subjects, for example, tend not ta mark plural more often than

contrais even when not compounding.

Respect for level ordering is a1so observed in the perfonnance of English non­

impaired youngsters (Gordon, 1985). English youngsters therefore may produce forms such

•

•



• DLI and Linguistic Theory 2S

10

•

•

as mouse-eater, rat-eater or mice-ealer but avoid producing fonns such as *rats-eater. In

an elicited compound fonnation task based on Gordon's (1985) study, Oetting (1992) found

that English DLI children were able to fonn compounds as an operation. Although in

Oettïng's (1992) study DLI subjects produced compounds where the tirst element was not

regularly inflected, they were aIso more likely than controis to produce compounds where

the first element was a regularly inflected fonn.

1.1.3 Questions 10 he addresed in this thesis.

A question to address in this thesis is whether DLI subjects are impaired at the

morphological level of representation or at the level of morphologicaI processing (or bath).

What morphological features are present in DLI representations? If the representation of

certain features is impaired10, there are a number of possible consequences. A feature

representation deficit would affect abstracting, storing, and using underlying representations

ofhound morphemes. Intact morphological representations are the input (and as such are a

prerequisite) for non-impaired word fonnation oPerations. In addition, intact morphological

representations are required for a number of syntactic operations that involve

morphosyntactic agreement (e.g. specifier-head agreement, antecedent agreement).

Cross-linguistically, DLI subjects respect lexical category features which are universal although they

have difficulty with non~universal morphological features such as number, case, and gender.
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for the type of units to he found in the mental lexicon of DLI subjects. The types of

representations that DLI subjects can build in their mental lexicon may he limited in

structural complexity or feature specification. Much of the focus in the DLI literature has

been on affixation difficulties which have been interpreted to he either impaired linguistic

representations (Gopnik, 1990a; 1990b; Goad and Rebellati, 1994) or impaired linguistic

operations (Clahse~ 1989; Gopnik, 1992a; Rice, 1994; van der Lely, 1992). This thesis

investigates the status ofbound lexical morphemes both in terms of structural representation

and in terms of feature representation.

On the level of the mental lexicon, impaired representations of features and structure

would aIso have consequences for word decomposition on on-line tasks since word internaI

structure would he different for DLI subjects.

Although DLI may have consequences for a number of linguistic domains

(phonology, morphology, syntax), we will focus here on the difficulties of DLI subjects

with morphological competence which are more widely noted in the literature.

Given the findings in earlier work that show DLI subjects have difficulties with

word formation (Matthews, 1994) and word decomposition (Kehayia, 1994), the following

questions arise: (a) What is the extent of DLI insensitivity to word-internaI structure and to

morpheme features? and (b) Is this insensitivity equally evident in aIL complex word

fonnation, namely inflectional, derivational and compounding processes? Following on

previous research, these questions are to he addressed in this thesis in three sets of main

•

•
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experiments: plural fonnation, nominal compounding, and diminutive fonnation and

comprehension.

These word formation operations are observed early in non-impaired children's

development cross-linguisticaIly (from (2;0) onwards) in Greek (Stephany, 1995) and other

languages (Clark., 1993).

Specifically, in Greek plural formation, the bound root is obligatorily inflected (e.g

alogh-o ·horse' becomes alogh-a ·horses'). The root's subcategorization frame specifies

what inflectional affix is acceptable in terms of class and gender features. In compound

formation, the two roots being compounded result in a stem that must he obligatorily

inflected (e.g. lik- 'wolf and anthrop- 'man' become lik-anthrop-os 'werewolf). In

diminutive formation, the nominal root is mapped to a derivational suffix ta form a derived

stem (e.g. alogh-o becomes alogh-ak- ) which must then he inflected (e.g. alogh-ak­

becomes alogh-ak-i).

The contribution of this work to refining our understanding of DLI is ta detennine

whether DLI subjects are able ta abstract and use features and structure of bound roots and

affixes in word formation tasks or whether their morphological difficuIties are limited ta

affixes ooly. Evidence ofdifficulties with both types ofhound morphemes (i.e., affixes and

roots), would support the linguistic deficit hypothesis over the view that DLI is a Peripheral

language processing impairment affecting only word ends. Such evidence would aIso

infonn us of the extent to which representation of morphological features and "'ord-internaI

structure is impaired in DL!.
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1.2 Assumptions on the morphological representation of features and structure

28 •
Theories of lexical representation make a numher of asswnptions as to what

information is represented in the lexicon and what the minimal unit of morphological

representation may he. Lexical representations are generally assumed ta have a set of

different linguistic features. Specifically, lexical representations are assumed ta have

features relating ta (a) the surface forrn of the represented item (e.g., phonological), (b) the

lexical or syntactic features of the item which project their properties ta the phrase that the

word belongs to (e.g. No~ Verb)l1, (c) the sublexical or subcategory featw'es of the item

which are lower than the lexical featw'es on the word structure tree and important for the

syntax of the ward (e.g. inflectional c1ass, gender, COWlt nounl mass noun), (d) the meaning

associated with the representation, and (e) any idiosyncratic characteristics of the item. An

example is illustrated in (1) for the English ward 'mouse':

•

Adjective.

Chomsky (1965) distinguishes between major lexical categories such as Noun~ Verb, and

(1)

11

lexical entry: MOUSE
(a) phonological information:
(b) lexical /syntactic infonnation:
(c) sublexical information:
(d) denotative meaning:

(e) idiosyncratic information:

[maus]
noWl
singular, count
primary: small rodent, grey-brown;
2ndary: computer auxiliary, white
primary meaning bas irregular
plural form MICE

•
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Although the nature of representations in theories of the lexicon is a controversiaI

Issue, there is general agreement that morphological competence includes a set of

representationaI units and a system of ~'ell-formednessprinciples about how unite; combine

with each other, It has been proposed that subcategory frames of lexical representations are

associated with selection restrictions that allow ruIes of word fonnation and weil

fonnedness to concatenate elements which agree with regard to what items they may attach

to and v.·hat syntactic outputs they v.ilI result in (cf. Spenser, 1991). There is controversy

with regard to the tyPes of units that are represented in the lexicoD. Although most lexicon

theories accept roots as represented unïts, affixes are considered to he morphemes or

primitive units in sorne theories (e.g. Lieber, 1992) and rules in others (e.g. Halle, 1973).

Proposais for affix representation aIso distinguish whether affixes are inflectionai or

derivational Aronot! (1976; 1994). Inflectional affixes, especially those participating in

productive inflectional paradigms, for example, are represented by word formation ruIes

rather than in the lexicon. In contrast, derivational affixes are argued to he listed in the

lexico~ perhaps because they are associated with a denotative meaning just as lexical roots

are. For Lieber (1992) both inflectionai and derivational affixes are argued to he part of the

set ofprimitives listed in the lexicon.

A strong lexicalist view v/ould argue that simple and complex words as weIl as

bound morphemes (inflectional and derivational) may all be represented in the lexicon. A

weak lexicalist view, in contras!, \\'ould 'split' morphology and argue that much of word
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derivational affixes (non-predictable infonnation) or idiosyncratic elements (complex or

simple) would he represented in the lexicon. Aronoff (1994) proposes that morphology and

syntax may be independently involved in inflectional ward formation in that inflectional

paradigms may he considered as part of morphology even though they may also he

govemed by syntax. In either case, non-impaired native speakers are assumed to have

knowledge ofboth morphological features and morphological structure.

It is assumed in this dissertation that the lexicon contains entries for (a) free fonns

(irregular or idiosyncratic words, closed class words, and roots that are licit words); (b)

bound forros (roots, idiosyncratic or morphologically opaque stems, derivational affixes,

and predictahle inflectional affixes); and (c) a set ofrules for evaluating well-fonnedness.

Bound morphemes are assumed ta he ahstracted from attested words that fonn

productive morphological paradigms in the language (Williams, 1994). Free and bound

morphemes may serve as input for Ward Fonnation Rules (Halle, 1973; AronotI: 1976;

Pinker, 1991) provided they meet selection restrictions (Chomsky, 1965) and

subcategorization restrictions (Lieber, 1992).

Word formation rules (including productive inflectional paradigms) and their

products (complex words that are inflected, derived or compound forms) respect well­

fonnedness requirements. Word-internaI structure ofwords is therefore reflected in the way

the primitives are used by word-formation mies.

•

•



• DLl and Linguislic Theory

If complex words or phrases have idiosyncratic meanings (e.g. sister-in-Iaw), they

may he represented redundantly in the lexicon (as in Halle's (1973) concept of dictionary)

even though their constituents are aIse assumed to he represented.

Regular morphology and irreguIar morphology are assumed to he represented and

computed in paraIlel subsystems (as proposed by Pinker, 1991) and access of existing

irregular forms may block the computation ofregular ones.

31

•

AIso adopted are the notion of relativized heads (Williams, 1981) and the notion of

feature percolation conventions (Lieher., 1992). Percolated morphological and syntactic

features are 'visible' to the syntax for the purposes of feature checking for head to head

agreement or specifier head agreement (Lieher, 1992; Hale and Keyser., 1993; Keyser and

Roeper, 1992; Pesetsky, 1994; Fabb, 1988).

A representation of a complex noun fonn., for example, would he fully specified for

its morphological features and structure as illustrated in (2) for the English word 'doggies':

(2) N
Word count, diminutive, plural

'pet canine" 'little'

N
Stem count., diminutive

/\

•
N

Raot counl

1
dog

AffÏxctiminutive

1
-ie

AffixN plural

1
-s

'more than one'

= doggies
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To summarize, the assumption in this thesis is that the lexicon contains fully

specified representations of both simple and complex fonns. Any redundancies (where

complex forms are represented as weil as their constituents) are part of the strength and

fIexibility of the lexicon rather than a metatheoretical weakness due to lack ofparsimony.

1.3 Assumptions on morphological processing

For linguists, the questions about the nature of lexical structure are often based on

patterns of ward fonnation. In contrast, for theories about the mental lexicon, most

assumptions are based on experiments that rely on word recognition and ward

decomposition. In psycholinguistic theory, therefore~ the mental lexicon is not necessarily

the same as the lexicon in linguistic theory. Nevertheless~ psycholinguists assume that

morphological processing~ word access and word recognition all depend on sorne of the

same factors of organization posited by linguists for the organization of the lexicon. For

example, access of lexical representations may he sensitive to phonetic, morphological or

semantic similarity, as weB as to relative frequency (cf.~ Marslen-Wilson et al., 1994). Most

findings on the mental lexicon and its organization come from timed experiments of

subjects' reactions to visually presented word stimuli. For example, in the lexical decision

experimental paradigm typically used in psycholinguistic experiments probing

•

•
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morphological representations, subjects are asked ta decide whether a stimulus is a reaI

word or not either without the target having been primed (simple lexical decision task) or

'With the target having been primed by another ward. Response patterns are examined for

accuracy and speed and are interpreted as dues on how the lexicon is organized in the mind.

Taft and Forster (1975; 1976) have argued that in ward recognition there is a

process ofword decomPQsition by which complex fonns are anaIyzed into their constituents

(concatenated roots and affixes). Each morpheme can then be matched to a stored fonn.

Polymorphemic fonns which are derived by combining roots and affixes need not aIso he

represented themselves if their constituents already are. In contrast to Taft and Forster,

Butterworth (1983) argues for a 'full-listing hypothesis' according ta which the lexicon

contains representations of bath simple and complex fonDS (cf. Stemberger and

MacWhinney, 1988). In such a lexicon, there are free morphemes and free complex words

but each stored item is specified for its morphologicaI features and structure. Marlsen­

Wilson et al. (1994) argue that the morpheme is the basic unit in terms of which the lexicon

is organized. They qualify this morpheme as 'cognitive' in that morphemes are whatever

units lack sttuctural transparency (using the tenn 'morpheme' thus to include

morphologica11y opaque linguistic stems).

In this thesis, a hybrid model for the mental lexicon is assumed. Both whole words

and morphemes are available or accessible. Bound morphemes, regardless of whether they

are lexical (roots) or functional (affixes) are also available. ldiogyncratic words being

processed may he accessed as whole forros regardiess of whether they are simple or



Chapler 1 34 •complex. Lexical representations may he accessed using two parallel competing strategies:

as whole words or decomposed into units depending on the idiosyncrasy and frequency of

the ward (Caramazza et al., 1988).

1.4 Research tools

In this thesis, off-line production and comprehension were used to test the

morphological competence of DLI subjects. Greek DLI subjects and contraIs were tested on

a set of production tasks using real and novel words: (a) plural formation which examined

the subjects' ability to match roots and inflectional affixes for morphological features of

class and gender while inflecting for number; (b) diminutive fonnation which examined the

subjects' ability to match roots with derivational affixes and then match the resulting stems

with inflectional affixes; and (c ) compound fonnation which examined the subjects' ability

to compound bound fOOts and then inflect the resulting stems. These production tasks aimed

to test the representational status of roots and affixes in terms of structure and feature

specification.The reason why Greek DLI subjects were studied are presented in chapter 2

and the general methodology of the experimental tasks is presented in chapter 3.

•

•
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Chapter2

DLI and Greek Morphology

2.1 Cross-Iinguistic evidence

35

12

13

•

DLI is attested in various languagesl2 suggesting that it may affect basic language

skills not specifie to any one language. DL! is a deficit that limits or impairs linguistic

competence at the level of word fonnation (Gopnik, 1994d) and morpheme representation

(Goad and Rebeliati, 1994). DL! subjects across languages have similar difficulties with

inflection (Gopnik et al, 1996) and resort to similar compensatory strategies (linguistic as

well as non-linguistic strategies; Paradis and Gopnik, 1994). If linguistic competence13 is

French: Gopnik (1990b); LeNormand et al. (1993); Royle (1996); Inuktitut: Crago and Allen (1994);

ltalian: Leonard et al. (1988); Hebrew: Rom and Leonard (1990); Japanese: Fukuda and Fukuda (l994a);

Greek: DalaJakis (l994b); Stavrakakis (1996).

DU is not modality- or channel-specifie (Le., 10 the extent tested, it affects ail manner of expression

and comprehension: oral and written expression, aurai comprehension and reading ability) Dor is it restrieted

to one lexical category as is often the case in aphasie patients (cf. CapIan, 1987; i.e., DLI affects noun, verb,

adjective phrases).
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would expect to find DLI tyPe language difficulties in a comparable manner~ cross-

linguistically. These expectations are substantiated (see aIso Gopnik et aI.~ 1996).

Cross-linguistic evidence is valuable in understanding DLI for a number of reasons.

F~ cross-linguistic evidence may help support one explanation over another with regard

to what is impaired. Explanations for DLI have to be able to make predictions that are

empirically testable in different languages. For example, articulatory or temporal processing

explanations cannot easily accoWlt for inflectional difficulties across languages which

make different articulatory or auditory processing demands for marking the sarne

grammatical feature. Specifically, when tense is marked by free morphemes (as the future

tense in English will or Greek tha) or by two-syllable morphemes (as in the probable future

in Japanese deshoo), it is realized with morphemes that vary for phonological salience. Yet

it is equally problematic in all three languages.

Secondly, where languages differ in structure, they cao provide different cIues ta the

linguistic limitations of DLI individuals. English allows lexical roots to surface as real

words and so to investigate the knowledge of bound morphemes we must consider affixes.
•

English does allow us ta see that affixes are problematic for DL! subjects, but we cannot

examine the status of bound roots in English as easily. Therefore, in arder to study the kind

of representations that DLI individuals build for bound mots, we need to examine DLI

perfonnance in a language that has bound roots.

•

•
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It is for this reaso~ that Greek 0 LI was investigated in this thesis; Greek

morphology, as will he described belo\\·, provides the conditions for investigating bound

roots. In addition, Greek roots subcategorize for a nwnber of features that must he fully

specified in their representation in the lexicon in order for inflection to he grammatical.

Greek DLI subjects, therefore, would inform DLI theory about both word structure

limitations and morphological feature limitations.

2.2 Morphology in Greek

Greek lexical roots are bound, which means that, just like English affixes, they

cannot surface as free fonns. Lexical roots in Greek require affixes that denote Nwnber,

Gender, and Case for nominaIs, and Number, Person, Tense, Aspect, Voice, and Mood for

verbs. In Greek compounding, bound roots may combine with other bound roots and then

undergo inflection. In this conte~ the first root can surface licitly without inflection when

follov;ed by another root or stem.

For example, the root lik- (wolf) may not surface without inflection. Such a root

may surface as a noun, with a nwnber of different noun inflections (1). A root may also

surface with derivational affixation followed by inflectional affixation (2) and it may aIso

appear as part of a compound (3). What is in common to all the realizations of the root is

that the root is never realized in isolation. The occurrence of a root under these three

conditions is taken as evidence that the mot bas independent status.
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(1) The root LIK- 'wolfwith its inflection marking gender (mase.), number and case:

Singular Plural

Nominative LIK- os LIK- i
Genitive LIK-u LIK- on
Accusative LIK-o LIK- us
Vocative LIK-e LIK- i

38 •

(2) The root LIK - 'wolf is used to derive the stem /zK-en- which is then obligatorily
inflected for gender (fem.), number, and case as lfken-a 'she-wolf:

[ [ [ LIK- ] -en ]fcmale - a ]feminine. singular, nominative = lIkena 'she-wolf •
(3) The root LIK- 'wolf in the compound /ikQnthropos (wolf-man) 'werewolf

inflected for gender (masc.), number, and case:

[ [LIK - ] [ANTHROP - ] -os ]masculine, singular. nominative = likanthropos 'werewolf

In this thesis, three different morphological operations are considered: inflection,

derivation and compounding. The remainder of this chapter provides sorne theoretical

background on Greek (a) plural inflection, (b) diminutive derivation, and (c) nominal

compounding. •
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2.2.1 Nouns

Greek noun inflection is realized with a nwnber of different endings. Each ending

expresses a set of morphological features, namely number, class, gender and case. The root

subcategorizes for what gender and class features the inflectional aftix must have. In table

2.1 there is a summary of the various options for plural fonnation in Greek for masculine

nouns; in table 2.2 a summary for feminine nouns and in table 2.3 one for neuter nouns.

The nominative form ofmasculine nouns have two possible plural affixes: -es or - i.

The majority of feminine nouns have -es as a plural afflX in the nominative case with only

a few taking - i . Neuter nouns have two main affixes in the nominative plural: most neuter

pluraIs end in -Q and sorne in -i .
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Table 2.1 Plural a1lomorphs for masculine nouns (from Triandafilidhis~ 1992)

40 •
Type Affix Example

Singular Plural Singular Plural

Regu/ar

Stress on ultimate syllable -os -i uranos 'sky' uran! 'skies'
-is -es nikitls 'winner' nikités 'winners'

Stress on penultimate syllable -is -es naftis 'sailor' naftes 'sailors'
-as -es aghonas 'race' aghones 'races'
-os -i dhromos 'street' dhromi 'streets'

Stress on antipenultimate syllable -as -es makas 'guard' tllakes 'guards'
-i ~gelos 'angel'

,
-os angeli 'angels'

I"egu/ar 1

Stress on ultimate syllable -as -adhes papâs 'priesf papadhes 'priests'
-es -edhes kafés 'coffee' kafédhes 'coffees'

-udhes papus 'grandfather'
1

-us papudhes 'grandfathers'

Stress on penultimate syllable -is -idhes nikokms 'Iandlord' nikokmdhes 'Iandlords'

Stress on antipenultimate syllable -is -idhes tUrnaris 'baker' furnandhes 'bakers'

In-egu/arII

Stress on ultimate syllable -is -es \ af~ndis 'lord' aféndes 'lords'
-adhes afendadhes 'lords'

•

•
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Table 2.2 Plural allomorphs for feminine nouns (from Triandafilidhis, 1992).

•

Type AfflX Example
Singular Plural Singular Plural

Regular

Stress on ultimate syl1able -a -es kardhia 'heart' kardhiés 'hearts'
-i -es psykh( 'soul' psykhés 'sou15'

Stress on penultimate syllable -a -es ara 'hour' ores 'hours'
-i -es nOd 'victory' n&es 'victories'

Stress on antipenultimate syllable -a -es thalasa 'sea' thalases 'seas'
z3khari 'sugar'

,
-i -es zàkhares "sugars'

Ancient Greek inflection - 1 -is sképsi "thought' sképsis "thoughts'
-os -i dhiametros 'diameter' dhiametri "diameters'

Irregular 1

Stress on ultimate syllable -a -adhes yaya 'grandmother' yayadhes 'grandrnothers'
-u -udhes alepu "fox' alepudhes 'faxes'

Table 2.3 Plural allomorphs for neuter nouns (fram Triandafilidhis, 1992)

•

Type AfflX Example
Singular Plural Singular Plural

Regular

Stress on ultimate syllable -0 ·a vuno 'mountain' vuna 'mountains'
pedh( 'child'

,
- i -ia pedhya 'chilren'

Stress on penultimate syllable -i -ia traghudhi 'song' traghudhia 'sangs'
-0 ·a pétko 'pine' péfka opines'
-os -i méros 'place' m~ri 'places'

Stress on antipenultimate syllable -0 ·a sldhero 'iron' s(dhera 'irons'
-os -i édhafos 'ground' edhafi 'grounds'

Irregular

Stress on ultimate syllable -os -ota fos 'light' fota 'lights'

Stress on penultimate syllable -as -ata kréas 'meat' kréata 'meats'
·a -ata kUna 'wave' knnata 'waves'

Stress on antipenultimate syllable -a -ata onoma 'name' onomata 'names'
-0 -ata ftéksimo 'blame' fleksGnata 'blames'
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There is no clear default pluralization ruIe. Nominal borrowings from other

languages into Greek do not necessarily get adopted into the case and number system.

Borrowings which are phonetically sunilar to native words, may eventually he fully adopted

and given inflectional affixes. \\llether a borrowed noun becomes fully assimilated ioto an

inflectional paradigm may thus depend on whether there are native nouns that are

phonetically similar. Borrowings with no phonetically similar native words may exist

without overt marking for nwnber or case in the languagel4
.

Examples of the former case would he the nouns sri/os 'pen' (masc.), taks{ 'taxi'

(neuter), and kOrna 'vehicle horn' (fem.). The noun sri/os (borrowed from French stylo

'pen') existed for a while as sri/a (neuter) without case or number but has since been •

adopted as sti/os by many speakers on analogy with a large number of native masculine

nouns and adjectives ending with -i/os. The noun kOrna (borrowed from ltalian corna 'car

horn') was easiIy adopted as a feminine noun since a large number of native ones end in -a.

The noun taks{ (borrowed from French taxi 'taxi') was first used as a neuter noun without

case or number, but has now come to he fully adopted into the case system as a neuter noun

on analogy with many native neuter nouns ending in -i.

Examples of cases where borrowings do not acquire any native inflection are likely

ta he more recent borrowings, such as body-building, or fox, although there are also a

14 This interaction between phonetic shape and morphological operations is noted in other languages

as weil as discussed in Aronoff(1994). •
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oumber ofolder borrowings, as well, such as kheruv{m 'cherub or cherubs', or portatif 'table

lamp'. Such borrowings are not phonetically similar to any native nouns due to coda

restrictions (word-rmaI codas of native words are either [0] or [5]). Consequently,

phonetically marked borrowings are used without inflectional suffixes to deoote case,

gender or number, and these features are marked only on optional determiner or modifier

elements of the noun phrase.

There is no perfect correlation between gender and the phonetic shape of the plural

endings. For example, almost ail feminine singular nouns take the same plwal morpheme­

es regardless of variation in their singular inflectionaI affix and stress assignment (e.g.

khara - kharés 'joy - joys'; khora - khores 'country - countries'; fiy{ - ftyés 'fleeing ­

fleeings'; zésti - zéstes 'hot time - hot rimes').

However, -es May also appear with masculine plW'a1s (mathUIs - mathités 'student­

students'; aIftis - a/ftes 'tramp - tramps'). Simîlarly, masculine singular nouns (e.g. those

ending in -os) may take -i as a plural morpheme (e.g. yéros - yéri 'old man - old men'), but ­

i May aIso appear with sorne feminine plurals (e.g. éksodhos - eksodhi 'exit - exits') or even

singulars.

Even though roots May arbitrarily falI into inflectional paradigms, sorne

generalizations do hold. For example, -es is never associated with neuter plurals; -a , as a

plural marker, is associated only with neuter noOO5. The assumption here is that the

subcategorization frame of an inflectional morpheme must contain infonnation as to what

features it represents 50 that a noon root may appropriately select for these features.
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1.5

16

Knowing the singular suffix of a noun does not necessarily help in determining what the

plural one will he since the inflectional class that a noun belongs to may he lexically

detennined.

Representation ofnouns

1t is asswned that lexical roots are abstracted by speakers from a set of surface

fonns (as in (1») in order to he used in productive inflectional. derivational and

compounding oPerations. Most native roots are consonant-final and inflectional affixes are

vowel-initial 50 that the final consonant of the root and the nucleus of the inflectional affix

usually appear in the same syllable as ilIustrated in (4) 1
S•

Consider the following examples for the masculine noun 'dog' (4a), the neuter noun

'forest' (4b) and the feminine noun 'base· (4c). The nominative case of 'dog' is s/d.los and

we see here that the root (SKIL-) is distributed over two syllables. The same spread of the

root over two different syllables is observed for aImost all Greek nouns ofaIl genders l6
:

This is significant in that it does not inlnbit non-impaired children from abstraeting the mot whereas

DL! individuals appear ta judge root boundaries by syllabic criteria, favouring core syllable root boundaries

rather than respecting consonant-final mot boundaries. We return to this issue in the error analysis of the

pluralization task in chapter 4.

1would like to thank Heather Goad for bringing to my attention the fact that the right edge of Greek

roots does not correspond to the right edge of a syUable. Hence t there is a mismateb between the edges of

morphological and prosodic categories.

•

•
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(4a) SKIL- (dog) (the) Singular (the) Plural

Nominative 0 SKIL os 1 SKIL i
Genitive tu SKILu ton SKIL on
Accusative to(n) SKILo tus SKILus
Vocative SKILe SKIL 1

(4b) DHAS- (forest) (the) Singular (the) Plural

Nominative to DHASos ta DHASi
Genitive tu DHASus ton DHASon
Accusative to DHASos ta DHASi
Vocative DHASos DHASi

45

(4c) VAS- (base) (the) Singular (the) Plural• Nominative VASi 1 VAS is
Genitive tis VAS is ton VASeon
Accusative tien) VASi ris VAS is
Vocative VASi VAS is

The theoretical assumptions for non-impaired morphological representations are

that noWlS have complex internaI structure in that bath the root and the inflectional affix are

represente~ each with its associated morphological features (as illustrated in (5)). Both

singular and plural forms respect (a) morphologîcal principles necessary to match features

of affixes to those of roots, and (b) hierarchical morphological relationships among

•
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(Lieber, 1992) and relativized head properties (Di Sciullo and Williams, 1987)17.

(5)

SKIL­
'dog'

Singular

N
Word singular

N
Affix nom.masc.sg.

1
-os SKIL­

'dog'

Plural

Word
N

plural

Affix N
f nom.masc.pl

-1

•

17

l t is assumed here that the root subcategorizes for an inflectional afflX that is the

relativized head of the word with regard to its syntactic category (in accordance with the

Righthand Head Rule (Williams, 1981)). Without inflection, a native root or stem (which

would both be lexemes according to Aronoff, 1994) cannot surface. The inflectional class

that the root will he associated with is arbitrary but it is important that the root he associated

with one. The inflected word can then inherit the features of the affix ([+N], gender, class)

and morphosyntactic checking for case and number agreement is possible.

Morphologica1 headedness in Greek is always on the right with inflectional morphemes carrying

morphosyntaetic features, and aImost a1ways on the right with regard to semantic features in compounds (this

is further discussed in Chapter S). •
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The assumptions regarding the representations of DLI individuals will he presented

in the general research questions and hypotheses section at the end of this chapter, and

specific hypotheses with regard to representations of nouns will he outlined in the chapter

dealing with ofeach experiment.

2. 2.2 Compounds

We will consider ooly compounds in which one element functions as a head,

namely endocentric compounds. The other element in endocentric compounds is a modifier

which has the function of attrributing a property to the head, much like the function of an

attributive adjective (Spencer, 1991). Another property of the endocentric compounds we

will be considering, and the reason that makes them appropriate objects of study for this

thesis to consider is that these are root compounds. In Gree~ the first element May he a

bound root or a stem and the second or right-most element, which is the semantic head,

May he a mot or a stem as weIl.

Finally, two types of endocentric comPQunds will he examined: (a) primary (root)

compounds and (h) synthetic (verbal) compounds. "Primary compounds are simply

concatenated [roots (as in the English doghouse) whereas] synthetic compounds are fonned

from deverbal heads and the non-head fulfils the function of the argument of the verb frOID

which the head is derived [(such as the English] truck driver 'one who drives a truck')"

(Spencer, 1991: 319).
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English has borrowed a numher of Greek stems that appear in compound formation

and these compounds are often called neo-classical or non-native compounds. In

morphological theories such as those advanced by Selkirk (1981) and Williams (1981)

bound stems that appear in neo-classical compounds such as erythrocyte 'red cell' are

assigned to a level below that of the word as illustrated in (6); that level is the Stem level:

•

(6a)

Ward
1

Stem
1

erythro

Word

------------ Ward
1

Stem
J

cyte

•
Selkirk (1982) considers the level helow the word ta he the root level an~ if necessary,

there may he more than one root Ievel 50 the Root is treated as a recursive category as

illustrated in (6b):

(6b) Word

1
Raot

Root

1
erythro

Root

J
cyte

•
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In this thesis, in examining Greek compounding, we will assume that each lexical

element is a root rather than a stem; the tenn stem will he used when a root is followed by

derivationaI affixes as in (Th).

AIso asswned here is that the operation of compounding triggers the linking

morpheme -0- to surface between the elements being compounded (DaIalakis, 1995). It is

therefore a marker that differentiates compounding from other derivational word formation

operations in that it signaIs that compounding of two major lexical category items has taken

place.

Inflectional affixes do not occur within compound words. The fIfSt element of a

compound must he uninflected, in accordance to universal compounding principles of level

ordering, where reguJar inflectional affixes within one-word compounds are illicit

(Kiparsky, 1985).The first compound element, therefore, is not followed by inflection and

in this context we see a root or a stem. That first element of a compound in a modifier

relationship with the head (the rightmost element) of the compound. Greek compound

formation is a productive context where we can see roots at work .

The fll'St compound element may he either a root or a stem. In (7a) the first element

of the compound is a root and in (Th) the first element is a stem. We aIso see in (Th) that-o­

joins more than one stem and root in a single compound:
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(7a) N
Word nom.fem.sg.

Stem

/\
Root Root

50 •

prr

'fue'

mani

'obsession'

A.ffixN
1 nom.fem.sg.

a = piromania

(Th)

Stem
~

SteDl RCHJt

~
Stem Root

~
Stenn f\fEb(

~
Root Affix

N
Word nom.fem.sg.

AffixN nom.fem.sg.

•

pol it ism ge graph ia

'civilization' 'earth' 'write'

=politismogeographia 'anthropological geography'

•



• DLI and Greek Morph%gy 51

18

•

•

The realization of -0- is constrained by both phonology and morphology 18 as

outlined below. Two conditions are necessary for -0- to surface and neither alone is

sufficient:

The morph%gy of -0-: The appearance of -0- in compounds is positively

correlated \Vith both the compounded constituents being lexical categories. Bound

morphemes such as prepositions, or particles, then, by this simple test, are not considered to

he part of true compounding. Moreover, -0- does not surface between the compound stem

and the inflectionai affix it needs to receive. The only context in which -0- does not surface

in compounding two lexical constituents, is when the second lexical element is vowel-

initial.

The phon%gy of -0-. ln addition to the morphological requirement that both

constituents he lexical elements, there is also a phonologicai consideration. When the

second element of a nominal compound begins with a consonant (8a), or glide (8b), then ­

0- invariably appears regardless of the shape of the first element. The first element of a

compound is most often a consonant-final root. If it happens to he vowel-fmal, that vowel is

followed by a /dh/ and then -0- as in (8c) and (8d):

1consider -0- a Iinking morpheme instead of adopting earlier interpretations of -0- which, due to its

lack of denotative meaning, do not consider it a morpheme but rather consider it a stem fonnative (Ni~

1949: 83), a derivative suffix (Nida, 1949: 98), a thematic vowel (Bloomfield, 1933: 229-231; Scalise, 1984:

74-76), or a linking vowel (Triandafillidhis, 1992 edition: 59; Ralli, 1992: 153-4). It should he noted that the

works cited here never aimed to explain the role of -0- but rather mentioned it in the scope of work on other

issues ofcompounding (because its presence cannot he ignored).
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(8a) akr- + thalas a = akrothalasya

'edge' 'sea' 'seaside'

(8b) akr- + yal os akroyaIi
'edge' 'shore' 'seashore'

(8c) maimu + kamomata maimudhokam6mata
'monkey' 'antics' 'monkey antics'

(8d) maimu + anthrop os = maimudhanthropos
'monkey' 'person' 'monkey-like man'

Whatever variability -0- shows when surfacing in compounds, it is restricted to the

cases where the second constituent is vowel-initial. Consider (9a) and (9b). They are bath

fonned with the same first element (mavr- 'black') and their second element is vowel-

initial. However, (9a) bas -0- between two lexical elements and (9b) does not:

•

(9a)

(9b)

mavr­
'black'

mavr­
'black'

+

+

aspr i
'white'

aghoritis
'marketeer'

=
, .

mavroaspn
'black and white'

mavraghontis
'black marketeer'

•
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Compounds whose head is adjectival or verbal and 50 result in non-nominal

compounds invariably take the compounding marker -0- between the m·o constituents. It is

only noun compounds that exhibit the variability on -0- realization. In (10) we see that in

noun compounds, the compounding morpheme -0- does not surface when the second

element is vowel-initial:

constituents output (Noun)

(l0) a. metal­
metal

-0- + orikhio
mine

= metalorikhlo
'iron-ore mine'

b. lik- -0- + anthrop os likOnthropos• wolf man 'werewolf

c. sikhn- -0- + ur ia = sikhnyn'a
frequent urination 'condition of frequent need

to urinate'

d. fil- -0- + ergho = tfl~rghos
friend work 'bard worker'

e. pedh­
child

-0- + iatros
physician

= Pedhlatros
Pediatrician

•
Unlike all other cases of compounding, the presence of -0- in compounds (e.g.,

(10)) depends on the initial phoneme of the second constituent. We observe that -0- does

not surface if the second constituent is vowel-initial and it does surface if the second
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19

element is consonant-initial 19. A discussion as to why -0- does not surface when the head is

vowel initial is beyond the scope ofthis paper.

Representation ofcompounds

Two types of nominal compounds are considered in this study, each meant to

provide different cIues to root representation differences between non-impaired contraIs and

DLI subjects: (a) primary compounds, namely nominal compounds that were composed of

two noun roots (henceforth denoted by N+N) and (b) synthetic compounds, namely

nominal compounds composed of a noun root and a deverbal nominal derived from a

transitive verb root (henceforth denoted by N+DevN).

We note that -0- is a constant cbaracteristic of Greek compounding through the different stages of

the language's history. Left-headed compounds were more productive in Ancient Greek (i) than they are in

Modem Greek (H) (many survive as fossils as in (i» but regardless of headedness, -0- is realized between

the two constituents, 50 long as the morphology and phonology allows it (Le. the result is a noun

compound and its second element is consonant-initial).

•

(i) a.

b.

c.

(H) a.

b.

hipp- + potam os hippopOtamos
'horse' 'river' 'hippopotamus'

mis- + yin i = misoyfnis
'hate' 'woman' 'misogynist'

fagh- + kitaro faghokftaro
'eat' 'cell' 'phagocyte'

khas- + mer a khasomeris
'waste' 'day' 'time-waster'

kleft + kola Ideftokotas
'steal' 'ben' 'hen thier

"river horse"

"hater ofwomen,t

"cell eater"

"stealer ofbens" •
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It is assumed here that primar)' compounds of the N+N type is represented in the

lexicon as in (11). We will outline the hypotheses for compound representation for the DLI

population in chapter 5. For non-impaired individuals, a compound is asswned to he

represented \\ith the full complexity of its morphological structure and fully specified for its

morphological features.

(11) Greek N+N compound

N
Word nom.masc.sg.

Stem

~
Root Root

lik-
'wolf

anthrop-
'man'

Affix N nom.masc.sg.

1
-os

= likanthropos 'werewolf

•

We now consider the representation of synthetic compounds which will he referred

to as N+DevN . An example of a Greek synthetic compound is mirmigofaghos 'ant eater' as

illustrated in (12). 1 am assuming a representation of synthetic compounds based on that
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nominal stem -faghos20
:

(12) N+Deverbal Nominal: Nominal Root and Deverbal Nominal Stem

Root Î

mmmg-

'ant'

N .
Stem < < Agen~ Theme l >

R~ë

-fagh- <Agen4 Theme >

'eat'

Affix N
nom.masc.sg.

1

Referential >

-os <Referential>

=minnigofaghos 'ant-eater'

•

20 Lieber's (1983) approach, which would argue for a representation such as that below, is not adopted

here because the verb *mirmigotrogho 'to ant eat' is not Iicit and we resort to bracketing paradoxes

compounded by choice ofperfective (fagh-) and imperfective (trogh-) mots in Greek.

Word

Stem

~
Raot Stem
1 1

mirmig- trogh-I
'an!' 'eat'-imp.

·fagb­
'eat'-perf.

Affix

l
os •
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We now present the theoretical background of diminutives in Greek. This

derivational operation complements the inflectional and compounding operations examined

in this thesis.

2.2.3 Diminutives

Greek diminutive fonnation is a very productive process where nominal roots

(bound) are mapped to one (or two as in (14b» diminutive suffixes to fonn a derived

nominal which then needs to he obligatorily inflected. For example, the noun 'horse'

1l1ogh-o becomes 'little horse' alogh-ak-i. The stem aloghak- subcategorlzes for the class

and gender features of the inflectionai affix that \\ill he the relativized syntactic head of the

derived word.

Diminutivization applies to nouns (as illustrated in (13) and adjectives (as in (14)

most productively but it may aIso, even if rarely, apply to adverbs if these are derived from

diminutivized stems (as in (15)). Examples of roots, non-diminutive base nouns and

diminutive outputs are gjven in (13) to (15).

•

(13) Root

khrist­
'annoint'

Non-Diminutive Base NOUIl

khrist os
'Christ'-masc.nom.sg.

Noun Diminutive

khrist UI is
'baby Christ'-masc.nom.sg.
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(a) mikr·'
'small

mikros
'small'-masc.nom.sg.

mikrUIis
'smalllittle'- masc.nom.sg.

(b) mikr-
'small'

mikrUtsikos
'smallish' -masc.nom.sg.

(15a) Root Diminutive Stem Diminutive Adj. Adverb Diminutive

zest-
'wann'

zestutsik- zestUtsikos
'rather warm'

zestUtsika
'wann cozy'

(15b) Root

ligh­
'little'

Diminutive Stem

lighulak-

Adverb Diminutive

lighulaci
'very little9 (in quantity) •

Derivational morphemes that mark diminutivizatio~ as we see in Gree~ are also

attested in other languages such as Spanish (Jaeggli, 1980)21. The diminutive affix does not

itself specify for syntactic category; the syntaetic category head is the inflectional affix that

is required for the stem to he realized as a word (DiSciullo and Williams, 1988). Perhaps

the diminutive affix, like derivational prefixes, is not assigned to a lexical category. This is

•'little'
'girl'
'now'

poco - poquita (adj.)
chica - chiquita (n.)
ahora - ahorita (adv.)

(a)
(h)
(c)

21 In Spanish, for example, we aIso find nouns, adjectives and adverbs marked as diminutive by the

allomorph -ira in the following examples:
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similar ta Russian diminutives where the base detennines agreement features required by

the inflectional affix and the diminutive affix is irrelevant for the syntax.

As in Spanis~ Greek diminutive affixes are transparent to the gender of the noun

root they attach ta. A Greek root selects for a diminutive affix and the resulting stem needs

to select for an inflectional affix in arder for the ward to he licit.

As can he seen in (16), there are a number of diminutive allomorphs in Greek. The

f1rSt sets, _ak22
-, -u/- and -its-, are the most productive:

(16) Diminutive allomorphs by gender

•
Masculine
Base noun - Diminutive

Feminine
Base noun - Diminutive

Neuter
Base noun - Diminutive

(a) -ak­
skllos
'dog'

skilakos
'doggie'

,
marna
'mom'

mamaka
'mommy'

pedhl
'child'

pedhaki
'little child'

(b) -ul-
papUs papulis
'grandfather' 'grand-dad'

yaya yayUla
'grandmother' 'grandrna'

sakos
'sac'

sakuli
'little sac'

(c ) -its-

23(d) - udh -

mtti-
'nose'

mitftsa
'little nose'

angelos
'angel'

angeludhi
'(jttle angel'

22 -ak- is part of the set of -Vfc- which includes the very infrequent -ik- and -ek- used in hypocoristics of

2J

•
sorne dialeets.

-udh- belongs to the set -Vdh- which includes {-atih-, -ïdh- -udh-} but -udh- is the most productive

allomorph ofthe set.



Chapter 2

(e) -isk­
16fos
'hilr

loflskos
'linle hiW

60 •
As can he seen from the examples above~ sorne of the allomorphs are productive

with only one gender. Each gender, however~ may he associated with a set of diminutive

allomorphs24
• Which diminutive affix is chosen for the root may he lexically detennined.

Some roots select only one particular diminutive affix while others rnay tolerate more than

one diminutive affix as illustrated in (17) where the same root may surface with different

d-· . affix 2SmunutIve es.

(17a) Masculine: Root NoUD Base Diminutive •skil- skll0Smasc. 'dog' skil~osmasc. 'doggie'
Or: skilaIancuter

(17b) Feminine: mit- mfti 'nose' mitllIarem. 'little nose'rem.
Or: mitilineut. 'little nose ~

Or:
. ,

'little nose'nutttsarem.

24 As in Czech diminutivization, the Greek diminutive allomorphs -ak-, -ik- and -ek- are subjeet to

palatilization so the velar becomes palatalized when followed by an infleetional affix that is front-vowel­

initial (e.g. -i, is, .es).

Roots may even take more than one at the same tinte, (in Czech diminutivization it may even he the

very same affix: -ek -+ -ek- which becomes -eéek-), 50 that the noWl is doubly marked with more than one

diminutive in the same word; in Greek, the compound affix need not he made up of the same diminutive

repeated twice. When two different diminutives are bath present, their arder may he strietly ranked or not. •
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Diminutives modify the meaning of the root so that the product means ~smaller in

size', but a diminutive May also denote a referent 'younger in age' or 'more familiar'. When

animate masculine and feminine nouns are diminutivized~ they often undergo gender shift

and surface as neuter. Often they hecome synonyms to nouns used to denote young of

• particular animaIs as can be seen in (18).

(18) Noun Diminutive form

(a)
1

'dog' skilaIoNcuter 'doggie/ puppy'skilosMascuJinc

Synonym to /curav; 'pup'

• (b)
, .

'duck· papatclNcuter 'duckling'paplaFeminine

Diminutive fonns may also he used to refer to treasured persona! possessions of

children such as toys, c1othing, fumiture, or to refer to body parts, or family members. In

.-
such cases, the diminutive has a different gender from the base as in karélclajem. -

kareklélldneu1• 'chair - chair-diminutive'. In this case, for example, karelcJakinew bas the

connotative meaning of'child's chair'. When the gender of the noun does not change, as in

karéklajêm. - karelcl{tsQjem. 'chair - chair-diminutive', the diminutive simply denotes 'small

•
X' sa that kareklftsajem' for example, means simply 'small chair in scale' (the kind one

finds in a doU house, for instance).
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Diminutive representation.

62 •
What all diminutive allomorphs have in common is that they ail attach to bound

roots. This is assumed to he reflected in the representation of diminutives. An example is

provided in (19):

(19) WordN, diminutive
nom. fem.sg.

Stemdiminutive

Ad.. '
Root Affix tmmul1vc

N
Aflix nom.fcm.sg.

•
ghram-
'!ine'

-ul- -a
= gramula 'little line'

The derived diminutive ghramu/a in (19) bas percolated features from the affixes.

The inflectionaI affix is the head of the diminutive with respect ta lexical category; without

it the stem cannat he realized as a ward.

•



• DLI and Greek Morph%gy 63

•

•

2.2.4 Acquisition ofmorph%gy in Greek

The following sections briefly outline sorne of the findings regarding the

development of plural formation, compound fonnation and diminutive formation in non­

impaired children. Non-impaired development of morphological competence \'vill be the

base against which the perfonnance of DL! subjects will he compared. In chapter 7 we will

evaluate in what ways DL! morphological competence differs from non-impaired

morphological competence and what the linguistic implications are.

Acquisition ofpluralformation.

Children start to fonn plurals productively by the age of three, often over­

generalizing irregular words (Marcus et al., 1992; Marcus et al., 1993). In Greek plural

fonnation, a chiId is faced not ooly with 2 grammatical numbers (singular and plural), but

aIso with 3 grammatical genders and 4 cases. In tenns of frequency, neuter nouns are most

frequent, followed by feminine nouns, and least frequent as a gender are masculine nouns.

Sînce there are difIerent morphological classes (or subregular families) for each

gender, coordinating number and gender agreement may vary. Stephany (1995) reports that

plural fonnation is freely observed for more frequent classes as early as (l ;9). She reports

97% accuracy for plural marking ofchildren between the ages of Cl ;9) and (2;6).

Casemarking, eSPeCially for the non-frequent cases, starts to be established after the age
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masculine nouns starts to he correctly marked as early as (1; 10) but only for the higher-

frequency classes. The nominative case for high-frequency nouns of all three genders is

consistently marked by children from the age of (2;9) onward (Stephany, 1995).

Overgeneralization errors characteristically affect low-frequency classes ""hich are

given high-frequency affixes. In fonning plurals, gender is respected. When gender errors

occur, they tend to be toward neutralizing nouns. Gender neutralizations are correlated with

(a) the relative high-frequency of neuter nouns compared to feminine ones or masculine

ones and (b) the pronounced tendency in motherese to use neuter diminutives.

In SUffi, neuter plurals emerge the earliest followed by feminine ones and Iastly,

masculine plurals. NOUD pluralization in normal language development of Greek children

seems ta rely to sorne extent on surface analogy with existing fonns26 but by the age of
•

(2;6), plural fonnation respects basic agreement of morphological subcategorization frames

of affixes and roots with regard to gender, number and case (Katis, 1984; Baslis, 1992;

Stephany, 1995)27, When inflectional errors occur, they are overgeneralizations of class but

gender is respected so that, for example, legs frequent feminine plurals such as -i (odhos ­

odh{'street - streets') are regularized toward -es (odhf -odhés).

frameworks (pinker and Prince, 1992). •ln this sense, a feature-hased lexicon is being organized, in accord with generative grammar

26 As argued by the connectionist school of language acquisition development as exemplified by

Rumelliart and McClleland (1986).

27
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28

•

•

Cross-linguistic data on compound formation and comprehension shows that, as a

word fonnation strategy for two- to three-year old speakers of Gennanic languages.

compounding (bath root-root and synthetic compounding) is heavily favoured over

derivation for noWI fonnation. Clark "( 1993) reports that, for one English native speaker

studied between the ages (1 ;6) and (1; Il), all bis innovative nominaIs were noun-noun

compounds.

Compound comprehension and production is observed early in Greek children as

weIl, since compounds in Greek are very productive and have a high degree of

transparency. Comprehension, including an understanding of internaI structure, is reported

by Stephany (1992) for two children studied at (2;10). Both of these children produced Ùle

same phrasai compound with the two lexical elements as inflected words instead of

producing the targetted exocentric compound that combined those two lexical elements in

one word. The targetted exocentric compound kokinoslcujÛsa [red-toque-diminutive] 'Little

Red Riding Hood' was produced as a phrasai k6kini slcujfisa [red [toque-diminutive]].

This error is Înterpreted by Stephany to he evidence that child.ren analyze complex

words such as compounds ioto their constituents28
• Thomadaki (1986) reports that bem·een

In spontaneous speech of nODwimpaired children, 1have observed Ûle formation of novel endocentric

compounds by concatenating mots, using the linking morpheme -0- and inflecting the stem accurately as

early as (3;0). By calling a eat '/iondarodhïnbsavro' 'lion dinosaur' during a reading of a dinosaur book, [

prompted the child [ was with to produce (in protest) the compound ghatodhinosavros ~eat dinosaur'.
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produced novel compounds. The examples she provides show correct concatenation of

roots, correct use of -0_
30 and correct inflection. Research with English-speaking children

(Gordon, 1985) bas also shown that three-year old youngsters respect level ordering in that

they may produce compounds wbere the first element may be irregularly inflected (e.g.,

mice-eater) but will not produce compounds where the first element is regularly inflected

(e.g. *rats-eater).

It has also been argued that children's ability to analyze compounds is facilitated by

semantic transparency (Stephany, 1980; Clark, 1993). Semantic transparency is a factor in

early acquisition for a number ofdifferent operations.

Acquisition ofdiminutive formation.

Diminutive affixes are likely to he used early and correctly also depending on

whether they are relatively frequent and transparent. To produce diminutives freely in

languages such as Gree~ children must use boWld roots, diminutive affixes and inflectional

affixes. In spontaneous speech, children start to produce diminutives as early (2;0), as

29 He explained ghrafomilchan( (writemachine) 'type-writer' as ghrfrji ghramata /ce me /ce mikhan{

(writes letters and it's and machine) 'writes letters and is a1so a machine'; from Thomadaki (1986).

30 Consider the oovel words he fonned: pendavromilcos (five rimes dirty) 'very dirty', a novel word

formed through prefixatio~ and theovr~mikos (god dirty) 'very dirty' which is a reaI compound; from

Thomadaki (1986).

•

•
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JI

J3

J2

•

•

reported for both highly-inflected languages such as Russian, Serbo-Croatian and Czech

(Gvozder, 1961; EI'konin, 1973; Pacesova, 1976) and aIso for Greek (Stephany, 1995), and

languages \\ith simpler morphology systems such as English (Clark~ (993).

Productive diminutivization appears by the age of three or earlier in highly inflected

languages31
• especially for familiar nouns. By the age of five, children have become

proticient v.ith both diminutive affixes and augmentative affixes to mark relative size,

making overgeneralization errors related to root class32
, as seen in elicited production

(Bogoyavlenskiy, 1973; Ushakova, 1970). This type of error is aIso reported for Hungarian

(as cited in Clar~ 1993) with root-suffix matching errors reported to occur as early as

(1; Il).

Since the factors influencing diminutivization development are transparency of

meaning, transparency of morphological structure and productivity, we consider each for

the different Greek diminutive aIlomorphs for these characteristics.

The meaning usually associated most productively with diminutives is (a) 'smaIler

than X,33 as in (20a); (b) 'younger than X' as in (20b); and 'less thanJ rather X' as in (20c)

and (20d) respectively:

See a1so Kalis (1984) for diminutive production examples in native Greek children's spontaneous

speech between the ages of2 to 3 years.

Root class overgeneralization errors result when a more productive diminutive afflX is selected for a

root that subcalegorizes for a lower-frequency diminutive affixe

Whether these features are acquired first ta denote absolute size that is not comparative to sorne base

or reference noun only (ater to be associated with relative size (as is also the case with comparative adjective
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(20) Base fonn Diminutive forro

Ca) Noun trapézi 'table' trapezatd 'small table'

(b) Noun pedhl 'child' pedhiki34
'young child'

(c) Noun ' . 'hot (weather)' zestUIa 'rather hot (\veatber)'zest!

(d) Adjective psilos 'taU' psilutsikos 'tallish'

Secondary or connotative semantic features associated with diminutive affixes are

(a) 'more persona! than (base noun)' as in (21a); (b) 'more familiar than (base noun)' as in

(21 b) where we see diminutives used as nicknames; or (c ) 'more beloved than (base noun),

as in (21c):

•
(21)

(a)

(h)

BaseNoun

mfti

Yarus

'nose'

'John'

Diminutive Noun

,
mitula 'little nose (child's)"

YanaIds3S 'Johnny'

]4

features), is an issue beyond the scope of this work. Baslis (unpublished ms.) repons that Greek native

children ~art to use adjectival comparatives at (1;11) in spontaneous speech but only at (2;11) do they start to

use the adjectival comparative to contrast it with the base adjective.

The meaning 'younger than (base)' seems more likely to be associated with the allomorph .ak- than

other diminutive alIomoprhs; in 5uch cases where it is used to Mean 'younger than'• .ak- a1so may trigger

gender neutralization, as we saw in the case ofghata -ghatakf 'cat - kitten'. •
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Or: YanUIis
Or: Yanakos
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(c)
,

papus 'grandfather' papulis 'granddad'

35

•

•

A child may not have the full range of semantic features ofdiminutive fonns al first,

but may acquire knowledge of the subtle connotations they are associated with over a

period of years.

The morphological structure of diminutive forms may aIso he considered in tenns

of (a) transparency and (h) productivity. First, the inflection signaIs the grammatical gender

of the diminutive form and the diminutive affix preceding the inflection appears to be

transparent to the gender that the root subcategorizes for. Second, there is a frequency effect

for sorne diminutive allomorphs in that they may appear with nouns of all three genders

even tbough they are associated most strongly with ooly one or two. For example, -ak- may

appear in diminutive nouns of all three genders: s/a1os - sldlakos 'dog -little dog - mase.';

mama - mamaka 'mom - mammy - fem.'; nero - nera/d 'water - little water - neuter' and it

is relatively frequent for all three genders, whereas the low-frequency diminutive affix -udh-

may aIso appear with all three genders but is most strongly associated with neuter noUDS.

In contrast, some diminutive affixes are associated onIy with one gender; -isk-, for

example, appears with masculine nouns only as in lofos - IOflskos 'bill - linIe bill' or as in

Different diminutives MaY he associated with the same name reflecting variation of different

diminutive allomorph distribution over different areal dialects.
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37

the more frequent asterislcos "little star" which bas now become semantically opaque to

denote "asterisk' rather than "little star~36.

The most productive diminutive allomorph in tenns of type and token frequency as

weIl as in terms of gender distribution37 is -ak-. Two rather productive affixes are -ut- and -

ils-, and the least productive ones are those of the set -Vdh- which includes {-adh-, -idh-, -

udh-} and -isk-. This informai ranking ofproductivity is helpful in predicting what direction

regularizations are likely to favour.

Clark (1993) reports that in highly-inflected languages (such as the Slavic farnily),

diminutivization skills develop earlier than compounding as a word formation strategy.

Greek appears to he similar to the Slavic languages in that diminutive fonnation is used

early. In additio~ as in compounding, diminutivization requires the use of roots and affixes.

For these reasons, investigating Greek diminutivization skills complements exarnining the

plural formation and and compound formation. These three operations provide us with the

context to study how non-impaired individuals abstract roots in fonning complex structures

and to what extent they are sensitive to the morphological features marked by inflectional

affixes.

36 It is often the case, as with osterlskos, that sorne diminutive affix has a low type frequency but a high

token frequency in that words that it occurs in are of high frequency themselves even if there are not many of

their kind.

The diminutive affixes of the set - J'k- which includes {-a/c-, -ik-, -ek-} may each take different

inflectional affixes even within the same gender.

•

•
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Lexicon acquisition

We now review sorne of the theoretical assumptions about the stages morphological

representations go through during development and the adjustments they undergo as the

lexicon expands and becomes more specified.

In the one-word stage, Greek children produce inflected fonns with the nominative/

accusative endings (Baslis, 1992) but they cannot inflect productively. It is likely that at this

stage, children have morphological representations which are 'chunks' or morphologicaIly

unanalyzed for structure and underspecified for features (see aIso Pinker and Prince, 1992).

•
If sa, their representations are simple (despite any appearance of inflection). Inflected words

for Greek youngsters at this stage do not have internaI structure. Representations between

children at the one-word stage and adults differ in tenns of rnorphological features

associated even with simple structures (Anglin, 1993). For English toddlers, a singular noun

or a plural noun may he morphologically specified as [N] and associated with a set of

conceptual features but not have any complex structure as illustrated in (22).

NWord(b)

(22) One-word stage representations in English

WordN(a)

•
foot
'one foot'

feet
'more than one foot'
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(c)

cat
~one cat'

(d)

cats
•more than one cat'

72 •

For Greek toddlers, a nominative fonn of a noun may also he morphologicaIly

specified only for [N] but not for case, or gender, or class~ or number and lack internaI ward

structure as illustrated in (23). The reason that the nominative fonn is used is that the root is

not a Iicit word as it is in English. In the absence of productive case marking, we assume

that for Greek toddlers the fonns used are morphologically unanalyzed chunks.

(23) One-ward stage representations in Greek •
(a)

podhi
~one foot'

(h)

POdhia
~more than one foot'

At the two-word stage, the mental lexicon representations of youngsters are

assumed ta have developed 50 that they are specified for more morphological features.

Pinker and Prince (1991) argue that in the earliest stages of inflectional development,

inflected fonDS may he stored in the lexicon as unanalyzed fonns and that the lexicon

nonna11y develops into reorganized units that are abstracted from regular and therefore •
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•

predictable paradigms. Beyond the one-ward stage, therefore, nominals, for example. are

expected ta become specified for gender in languages that mark morphological gender. For

an English youngster at this stage, there is sensitivity to features of number which will

effectively he a tendency ta notice patterns of features associated with inflected fonns.

Word endings are associated \\ith morphological features. Between the ages oftwo to three,

children start using word formation paradigms productively. Williams (1994) argues that

children notice parallel correlations betv;een word endings and their grammatical function

and thus abstract bound morphemes which are then stored in the lexicon. By the age of four

or five, the morphological representations of a noun are similar to those of an adult (24).

Representations of irregularly inflected words reflect only morphological features (such as

number) as in (24a), whereas representations of regularly inflected words reflect bath

morphological features and complex structure as in (24b):

(24) Morphological representations beyond the three-word stage for English

•

(a) Word
N

singular

foot
'one foot'

(h) N
Ward plural

feet
'more than one foot'
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Word singular

cat
'one cat'

(d)

cat -s
'more than one cat'

It is assumed here that the chi1dren' s noticing of feature patterns and the function of

morphological markers will trigger the rule-based subsystem Pinker proposes. By the age of

three, then, morphologically complex fonns are being bath decomposed and constructed

according to morphologicaI criteria Lexical representations are no longer underspecified for

morphological features such as number and gender. As we can see in over-regularization

errors, this linguistic discovery is not yet constrained in three-year olds as it is in adults so

that either singular forros may he used as input ta the rule (resulting in fonns such as cats

but aIso *foots) or irregular plural fonns may he used as roots and he marked

morphologically for plural as weil (resulting in forms such as *feets).

At the two-word stage, representations of Greek youngsters are becoming more

specified regarding morphologica1 features such as class, gender, number and also more

structurally differentiated to inc1ude affixes as in (24).

•

•
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(24) Morphological representations beyond the three-\\'ord stage for Greek
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(a)

Root N
Affix nom.fem.singular

(b) Nl\.mrCIf>PlunJ

Root Affix
N

nom.fem.plural

ghat- -a
'one cal'

ghat- -es
'more than one cal'

•

•

It is asswned here tha4 even if not aIl words are fully specified for both

morphological features and ward-internaI structure at this stage, most are. Sound

morphemes and the system of principles governing word fonnation are being abstracted sa

that roots and affixes are represented as such. There is cross-linguistic evidence for this in

the early appearance of systematic, even if not totally accurate, use of inflectional affixes

that mark gender, nwnber and case and the appearance of agreement within noun phrases

for such features.

The existence and development of a rule-based subsystem has consequences for

mental representations of words. Even if there is a subset of items for which there is

redundant representation in both simple and complex structure, at least, for non-impaired

individuals, both the association- or lexically-based subsystem and the rule-hased

subsystems are working in parallel often complementing as weil as perhaps competing with

each other (Caramazza et al., 1988).
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bound and free morphs) may have redundancies and not be theoretically parsimonious~ but

is more flexible and compatible with findings that support hybrid models with parallel

subsystems (e.g. Pinker, 1991; Caramazza et al., 1988). The balance of how lexically-biased

or rule-biased a lexicon is, may he a function of the specific language word structure. For

example, the morphological demands of an agglutinating language may he more rule-based

compared to those of an isolating language. Isolating languages may be more lexical based

in this respect (see also Hankarner's (1989) argument for lexical representations which is

based on the word structure of Turkish). Languages with more than one type of word­

structure, such as Englis~ may make use of both rule-based and lexical subsystems and 50

we observe these two subsystems working in a complementary (and at times competitive)

way with each other (as argued, for example, by Pinker, 1991).

2.3 Research hypotheses

2.3.1 Morphological representations.

Given the persistent occurence of feature agreeement errors observed in both

spontaneous speech and in elicited tasks, it is assumed that DLI subjects remain at the early

stage of simple unanalyzed lexical representations and do not progresse The stage where

•

•
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DLI subjects most likely begin to differ is when non-impaired children notice

morphological paradigms and start to store bound morphemes.

DLI subjects may have an incomplete or impaired morphological pattern

recognition subsystem so that morphological rules do not develop normalIy. Altematively,

DLI subjects may have impaired lexical representations that are missing either sublexical

features (25) and are therefore similar ta representations of non-impaired children at the

one-ward stage. A second possibility is that DLI subjects have lexical representations that

are missing internaI ward-structure (26). Thirdly, it may be that DLI impairs both feature

and structure representation (27).

• (25) Possible DLI lexical representation problems: absence of features

(a)

(c)

j
foot
'one foot'

cat
'one cat'

(h)

(d)

feet
'more than one foot'

cat s
'more than one caf38

38

•
Such a compound struetw"e in lieu of typical inflection is proposed by Goad and RebeUati (1994;

1995) based on their phonologica1 analysis of DLI novel plural formation. It is not c1ear what the

morphological status ofIsI may he but it may not he that ofa t)-pical bound morpbeme.
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(26) Possible DL! lexical representation problems: absence ofstructure
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•
(a) N

Ward singuJar

cat
~one cat"

(h)

cats
~more than one caf

(27) Possible DLI lexical representation problems: absence of features and structure

(a) WordN (h) WordN

•
cat cats
'one cat' 'more than one cat'

By the three-word stage, it is assumed that the morphological representation

difference between the non-impaired development and the DLI development is wider.

Whereas the non-impaired youngsters" mental lexicon representations have long reached a

threshold where the recognition of morphological features has triggered a rule-based

subsystem to go into effect, the mental lexicon of the DLI subjects may still not have the

necessary features ta trigger the ruIe-based subsystem.

•
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To summarize, the research hypotheses for the morphological representations of

DLI subjects are that (a) representations are impoverished in tenns of sublexical features for

grammatical class, gender and number and Ch) word internaI structure is impaired for

complex words. To test these hypotheses, tasks that require word formation and

comprehension will he used to investigate whether DLI subjects are sensitive to such

morphological features and whether they can use bound roots to fonn novel words.

2.3.2 Morphological processing.

Perhaps it is the case, for DLI subjects, that lexical representations are feature­

impoverished sa that sublexical features cannot get checked by the morphosyntax.

Alternatively, DLI may affect the ruIe-based subsystem itself rather than the input it needs

ta develop (i.e. morphologica1 features may he recognized but cannot he used to build

morphological operation rules). A third hypothesis is that boÛl featmes and the operations

checking them are independently impaired.

The hypothesis posited here is that word decomposition is impaired for DLI subjects

because word representations do not have typical sublexical features and do not have

internal structure. As a result, bound morphemes do not get noticed or represented and

therefore cannat he used as input for word formation. Even when given explicit training on

the use of affixes (as reported for English DLI subjects in Gopnik, 1994), DLI subjects

cannot use this knowledge 10 fully compensate for impaired ward formation roles because
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represent.

Here it is proposed that not ooly will bound elements such as affixes be difficult ta

abstrac~ represenL and use for DLI subjects, but aIso bound elements such as foots and

stems. Both of these difficulties, ability to abstract and use affixes as weIl as roots and

stems, are predicted to result from impaired morphological representations. It is therefore

important that the focus· for understanding DLI not he just on word-fmaI elements

(phonemes, phoneme clusters, or affixes) under the assumption that these are perceptually

or articulatorily difficult (Leonard et al., 1992 and Fletcher, 1990 respectively), but rather

on all bound morphemes which cannot be leamed explicitly on their owo.

Ta summarize, DLI subjects are hypothesized to have impaired ward decomposition

and word fonnation ruIes due to their morphological representations being impaired for

feature and structure representation. This will he tested in word-fonnation tasks that require

abstraction ofbound roots in order to fonn novel words.

The above issues will be revisited in chapter 7 after the experimental evidence on

nominal tasks is presented. The following wo chapters discuss how the Greek DLI subjects

in the main experiments were identified and screenecL and tested on pluralization,

compounding and diminutivization.

•

•
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Experimental Methodology

3.1 Subject recruitment
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3.1.1 Criteriafor DL! subject selection

AlI potential Greek DLI subjects were selected according to criteria set in earlier

work (Zangwill, 1978; Tallai and Stark, 1981; Tallai et al., 1991; Gopnik and Crago, 1991):

Subject Selection Criteria

(a) Performance IQ of85 (one standard deviation below average) or better;
(b) Nonnal hearing acuity;
(c) No history of motor impairments;
(d) No history ofautistic symptoms;
(e) No history of otitis media;
(f) No history ofneurological impainnent (peri- or post-natal);
(g) No history ofpsychoemotionaI disorders;
(h) Difficulty with language skills rePOrted by parents and lor school
(i) Diagnosis of language impainnent and history of language therapy.

AlI Greek DLI subjects were originally chosen by language therapists, who had

treated them for language difficulties. DLI subjects had no reported impainnents other than
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language therapy files, psychological profiles, and medical records. DLI subjects selected

for the screening test were receiving or had received language therapy in the pasto

DLI subjects had aIready been diagnosed as language impaired.Traditional

intelligence test tools such as WISC-R and Griffiths showed nonnaI perfonnance IQ and

poorer than average verbal IQ (at more than one standard deviation (i.e., fifteen points)

below average).

3.1.2 Greek DLl subject pool

The Greek DLI subjects were identified in Greece with the he1p of Greek language

therapists who were working with the subjects at that time or had worked with them in the

pasto The DLI subjects had all received language therapy focusing on the phonology,

morphology, and syntax of their language. The therapists themselves assisted with and lor

were present at testing; sorne sections ofthe tests were given at the subjects' homes.

Thirty-eight Greek DLI subjects in all participated in different experimental tasks

reported in this thesis. Nineteen subjects took part in the DLI screening test but only eight

of those completed all parts and their performance is reported in section 3.5. The ather

subjects had been already screened by the therapists on equivalent tasks that had probed for

inflectional and derivational problems. Only two subjects were the same across al1 tasks, but

•

•
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the same six subjects participated in the plural fonnation task and the compound fonnation

task due to variable subject avaiiability throughout the testing period39
. Despite the fact that

different DLI subjects participated in each task. we observe the same types of response and

error patterns across tasks. It is considered a methodological advantage that the subjects

participating in this study fonned a homogeneous group in tenns of their linguistic

behaviour.

DLI subjects ranged in age between (5;8) and (17;7) and most were male.

Appendix A has the DLI subjects by code, age on testing, family history for DLI and

contraIs.

3. I.3 Control subjects

ContraIs were considered not ta have any language difficulties. leaming

impainnents, cognitive impairments, hearing problems, psychoemotionaI problems, or

known neurophysiological or motor problems. ContraIs were aIso matched for sex, socio-

economic status and geographic area (for dialect control). TItree types of non-impaired

control groups were used:

Subject availability factors were beyond the experimenter's control; language therapy is often

discontinued by the child's parents after a year or two due ta a combination of socioeconomic reasons and

follow up of the child's language development is usually difficult even for language therapists. The testing

ofthe different tasks reported in this thesis span over a period of three years.
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younger than their matched DLI subject.

(2) Younger controls: Younger contraIs \vere one to one and a half years younger

than their matched DLI subject Younger subjects \,·ere selected as a control group in order

ta detennine whether DLI performance reflected temporarily delayed language

development or whether it \\oas significantly different in tenns of response patterns and error

patterns.

(3 ) Adult subjects: Adult subjects were used as an independent non-matched group

in order ta establish a reference baseline for sorne novel word formation and comprehension

tasks which reflect the fmal state of the native competenceo

3.2 Materials and test design

AlI experimental tasks conducted were off-line tests. Stimuli were presented bath

visually with drawings and auraIly within carrier sentences. Production tasks required the

subjects ta produce single words to complete a sentence in the diminutive experiment.

Comprehension was tested by requesting the participant to point to a picture that

corresponded to an aurally presented sentence.

Sorne production tasks in the screening test required the production of phrases.

Comprehension tasks in the screening test required the subjects to judge sentences for

•

•
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grammaticality, or to point to a picture which corresponded to a sentence. The screening test

is described by task in more detail in section 3.5.

The plural fonnation~ the compounding task and the diminutive tasks all used

two types of stimuli: (a) real words and (b) novel words. Perfonnance on rea! words was

compared to that for novel words because novel word fonnation tests more convincingly

one's competence on a given morphological operation since one cannot rely on knowledge

of leamed fonns.

The novel word fonnation test design for the plural fonnation and diminutive

fonnation tasks was based on Berko's (1958) \\IUg test paradigm. Novel nouns were created

by changing the first phoneme of existing native nouns \\·hich were consonant-initial. The

resulting fonn was a non-anested but phonologically licit word in the language. For

example, the novel feminine noun ro/ia was created from fo/ia 'nest' expecting to trigger the

novel plural ro/iés on analogy to foliés 'nests' in the pluralization task; in the diminutive

fonnation tas~ folia was expected to trigger the oovel diminutive rolusa on analogy to

folftsa 'little oest'. The novel nouns and corresponding dra\vmgs ofnovel items were drawn

from the same pool for bath the pluralization task and the diminutive tasks.
40

The drawings used were from the same pool of drawing created for the extended wug test by

Goad and Rebellati (1994) in their study ofEnglisb plural fonnation.
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pictures; the visual stimuli accompanying each ""ord for the three main experirnents were

independently checked for recognizability with a group of native Greek speakers.

Novel nouns were phonetically similar to native words. The novel stimuli were

independently piloted among adult natives ta ensure that they were phonetically acceptable

words even if they did not correspond to any meaningful item.

To surnmarize, both production and comprehension tasks were given and both real

and novel words were used (controlling for word frequency). Other independent variables

controlled for across the plural fonnation and diminutive fonnation tasks were (a)

morphological class (aIl main classes were represented, regular, irregular and subregular),

(b) gender, and (c) number of syllables per \\·ord. Regular or subregular status was

determined by which real DOuns the novel ones \\Oere based on. Those novel nouns that were

derived from real regular nouns were categorized as regular novels and those derived from

subregular or irregular ones were categorized as subregular and irregular, respectively.

Relative frequency of real nouns used was establisbed by an independently

administered frequency rating scale completed by a different set of adult native controis.

The novel nouns were ofzero frequency because their roots were of zero frequency even if

their inflectional affixes were real.

•

•
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3.3 Testing procedure

Spontaneous speech was recorded for each subject prior to testing where subjects

spoke about every day activities with their language therapist, and this helped establish for

almost all subjects that they understood and used noun plurals. compounds and diminutive

words in a non-test situation.

A pre-trial established understanding of each task to he given. The task itself was

given if there were at least three attempts to give a response al the pre-trial. For example,

three attempts to produce a diminutive using the same instructions and stimuli style as the

test itself ensured task validity. Ali subjects understood the requirements of the task as

confirmed by a pre-test trial.

Visual stimuli (pictures for rea1 nouns, drawings for novels) were presented

sirnultaneously with the aurai stimuli which were embedded within a sentence. Ali

participants were read the instructions, the examples and the stimuli, and were asked to

resPOnd orally; they were not required to either read or write anything themselves. In this

manner, confounding possible reading and writing problems al the level of grammar was

avoided. Moreover, the results could later he compared to children diagnosed as dyslexie
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for a three-way comparison in order ta show that dyslexie children's difficulties would he

modality-specific, \\"hereas DLI diffieulties would he central and not specifie ta reading and

•. 41
wntmg.

Participants' responses were not tirned but were tape-recorded to he later transcribed

and checked. Requests for repetitions of stimuli were noted, as were self-corrections. The

test length was designed ta he about half an hour to avoid subject fatigue, and the

experimenter monitored subject attention. Moreover, subjects were told that they could

request breaks, and test sections were structured 50 that natura! breaks could he taken

between sections \\<ithout affecting perfonnance.

A family history questionnaire was completed by the experimenter or therapist "ith

the cooperation the child's parents or from infonnation already recorded in the subject's file

when available. This questionnaire inquired ioto the health history, the educational

background and the language development of the individual being tested. A consent fonn

was aIso signed by the participant's guardian or parent.

In the production tasks, subjects responded orally and their responses were manually

noted and audio-recorded for later transcription and checking. The administration of the test

This three-way comparison was useful in the eontext of language impainnent researeh in Greeee,

as more than one type of language impaired ehild population as weil as ehildren with leaming diffieulties

due to various reading-writing impairments are often ail classified as dyslexie. Such a preliminary

eomparison was presented by the author at a workshop on language impairment at the Daou Pendeli

Psychiatrie Hospital for Children in Athens (Dalalakis, 1994e).

•

•
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and both the transcription and checking of the responses \\'ere carried out by native Greek

speakers blind to the hypotheses being tested. There \\as no disagreement on the checking

of the transcriptions. Ta ensure subjects were at ease~ testing took place in a setting they

were familiar with: either at home or at the place ,,-here their language therapy sessions

usually took place. The subject's parent or language therapist was present or nearby.

3.4 Scoring criteria

Production task responses were coded by type as \vell as by accuracy. A response

could faH into the follov.ing types: (a) attempt to fonn target (correct or incorrect for Ci)

gender, (ii) nwnber, (iii) c1ass), (b) substitution with another word (reaI, neologism), (c) no

response, or (d) repeating the singular fonn. Responses could he incorrect due to more than

one error. For example, if , for a novel no~ a real plural was given by the SUbjec4 the

response was coded as pluralization attempt and a substitution.

A response was coded as correct only if it corresponded exactly to the targetted

fonn. For real words, that is rather straightfo1Ward; a real plural fonn, for example, is

attested in the language. For novel noUDS, the fonns targened and considered correct were

ooly those which corresponded ta the fonn on which the noun was modelled. For example,



b{rios targetted the plural fonn b{rii by analogy with kfrios - wU 'gentleman - gentlemen'

and no other pluralization anempt \\'as accepted as correct.

Novel forms resuIting in a non-targetted plural inflection, for example, were

considered a regularization to\\Oard another morphological cIass. This allowed for an error

anaIysis that could make daims about generalizing toward another cIass or regularizing in

the case of irregular novels.

For sorne novel noWlS, more than one fann may have been acceptable under a less

conservative scoring scheme but there are MO reasons why a conservative scoring was

chosen. First, the responses of the control groups, which were expected not to vary greatly,

y,"ould serve as a baseline, and second, a lower acceptance level for plwal attempts for both

controls and DLI subjects will strengthen any daims made regarding significant group

differences.
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3.5 Greek DLI linguistic profile

Pilot research identified native Greek DLI subjects (Dalalakis, 1994b) and

investigated in what ways tbey v.;ere similar to DLI subjects observed in other languages

(see aIso Lois, 1996 for a review of Greek DLI findings compared ta English and German

DLI findings). In this thesis, the linguistic ability of the native Greek subjects who might he

•
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•
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DLI was assessed in one of two ways. First, by using a set of tests which were linguistically

equivaient to those already used to test the English DLI subjects reported in Gopnik and

Crago (1991 )42. Second, when subjects had aIready been tested on equivalent Greek test

batteries by their language therapists, scores significantly lower than performance of

controls on word formation tasks were taken as an inclusionary criterion for participation in

the word formation tasks reported here.

What follows in a summary of the main areas of linguistic difficulty with word

formation as evidenced by data from spontaneous language expression and screening of

Greek DLI subjects. Greek DLI subjects had difficulties anaJogous to those observed in

DLI testing in other languages (Gopnik et al., 1996) thereby supporting the hypothesis that

DLI is an impainnent that affects linguistic competence across languages in similar ways to

the extent that languages are comparable. Moreover, DLI is not restricted to a single word

category (as may happen in anomias), or modality (as may happen in aphasias or

dyslexias)43.

The original Englisb DLI screening test (Gopnik and Crago, 1991), was based on the Bilingual

Aphasia Test (BAn developed by Paradis (1987) and bis colleagues as a battery ofpaired language tests to

record the extent ofacquired language deficit (aphasia) following cerebral insult. The Greek version of the

DLI screening test was adapted trom the Greek BAT version developed by Kehayia and Paradis.

DLI symptoms should he explainable using the same linguistïc theory regardless which specifie

language is considered and how structurally different specifie languages may be among themselves. This

goal of having cross-linguistic evidence support a theoretical framwork is also common to research that

focuses on acquired language impairment (e.g. cross-linguistic aphasia studies).
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they are reported to have in English (Matthews, 1994). Marking grammatical number and

number agreement \\'ithin noun phrases is affectecL and there are aIso difficulties within

verb phrases with regard to tense, person and aspect. There are problems with case

assignment, subject-verb agreement, closed class words (prepositions, articles, pronouns)

and with derivationaI morphology (see Dalalakis, 1994b; Lois, 1995; Stavrakakis, 1996).

Such problems were apparent bath in production tasks and comprehension tasks that tested

grammaticality judgement (the ability to distinguish incorrect sentences and correct them).

Greek DLI performance is morphologically impaired both in oral and written

spontaneous language production. Grammaticality judgement of sentences is impaired~

especially judgement of ungrammatical sentences (see examples below) although

pragmatically incorrect sentences are identified and corrected more accurately. When an

incorrect sentence is judged as ungrammatical by a DLI subject, it is often corrected in such

a way as to produce another incorrect sentence.

Greek DLI subjects also have difficulty in morphologica1ly marking verbs for tense.

Ungrammatical sentences were produced even when DLI subjects were provided with a set

of lexical items to use in producing a sentence of their choice. In addition to inflectional

errors, Greek DLI subjects also produce errors in production tasks on derivational

morphology. Moreover, the patterns of errors as well as the patterns of responses were

similar between Greek DLI subjects and English DLI subjects (Gopnik and Crago, 1991),

•

•
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Japanese DLI subjects (Fukuda and Fulal(ia, 1994a) and French (Royle, 1996) who \-vere

tested on equivalent tasks.

Greek DL! subjects are aIso more likely than contraIs ta have a positive famiIy

bistory for DL!. Give~ the extent ta which DLI (or SLI) tends ta cluster in kindreds

(Tomblin, 1991; 1992; 1993), such a finding is taken as support for the genetic basis of

language development.

Greek DL! subjects' perfonnance on spontaneous speech and writing (in tenns of

the types oferrors made) is comparable ta their performance on elicited tasks. DLI subjects'

perfonnance is significantly worse than that ofcontrols.

The Greek language therapists working with DLI children note that Greek DLI

children's language is affected at different levels. Phonemes may he acquired with delay or

the arder in which phonemes are acquired is not typical. The structuring of phonemes into

syllables is aIso impaired and the most frequent errors are those of omission, sirnplificatio~

metathesis, and substitution of phonemes and syllables.

Other observations by language therapists are that declension is impaired and there

are errors of granunatical gender, number, case, article omission, and difficulties with tense,

person, and voice in verb phrases. SyntacticaIly, there are omissions of verbs, articles,

pronouns, and prepositions. Word order may he disturbed, and there are few error-free

sentences. Errors may decrease in number as subjects grow aIder but DLI sentences are still
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complex structures (such as secondary clauses or passive constructions).

Typically, DL! subjects have no significant difficulty \\ith object naming tasks

airned at evaluating progress made in the child-s phonology as measured by ease and

accuracy of articulation. Evidence of phonological irnpainnents is the primary reason that

motivates parents to seek language therapy for their child and is merefore the focus of much

of the early stages oflanguage therapy.

For example, GIM87CK44
, typical in many respects of the DL! subjects reported on

in this study, had to repeat first grade primary school because of bis language related

difficulties. Although a shy boy, he cooperated \\ith testing and had no apparent difficulty

in understanding the tasks of the tes~ or in focusing bis attention. He is the second of three

sons born to a mechanic and a housewife. GN87CK was diagnosed as language impaired

by the Special Diagnostic Unit of the Doxiadis Centre consisting among others of a chiId

psychologist, a pediatrician, and a special education teacher. At the time of testing,

GIM87CK had had language therapy for a year. His phonology was impaired in mat he

showed omission, substitution, and simplification of consonant clusters. On a phonology

Participants in this thesis have each been given a code such that it contains the following

infonnation: mother tangue (G for Greek), status of language (l for Impaired and N for Non-impaired), sex

(F for female, M for male~ year ofbirth (82 for 1982. for e.g.), the 5ubject's generation in the family tree

(C is third generation) and initial of kindred name (5 for Smith, for e.g.). In case of twins, the initial of the

fll'St name is al50 provided.

.'

•
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test to evaluate his progress in terms of his impaired phonology where the task consisted of

object naming using a stimulus book (the target nouns varied in tenns of syl1able structure

complexity), GIM87CK's object identification and naming was near perfect (47/50) with

bis misses being semantically related words.

The main observation was that bis phonology was impaired on aImost all utterances

regardless of length but especially so for words with consonant clusters45
• GIM87CK

sirnplified and substituted phoneme sequences, although stress and extraprosodic featw'es

were not significantly affected. For example,

(5) (Gloss) Stimulus Response• (taxi) taksf kasf
(basket) kal&thî kalati
(candy) karaméla ka:méla
(moon) fengan fend&i
(faucet) ~ . , .

vnSl VItI
(soldier) stratyotacl kotati
(thermometer) thenn6metro timo:mito
(car) aftocUrlto akocl:nito

Unlike bis phonology, bis syntax (in the Iimited number of sentences he used in

spontaneous speech) appeared only mildly impaired. His tense marking was mostly correct

are V(C); it appears that cluster reduetion or simplification as a phonological phenomenon is not causally

related to the morphological problems for DLI subjects.•
45 Consonant clusters are not characteristic for the phonetic shape of Greek inflectional aftIxes (they
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spontaneous utterances and the level of their complexity were wtder the subject's control.

When tested on the Greek DLI screening test GThfi..87CK's perfonnance on elicited

nwnber marking of novel words was much POOrer than his spontaneous production of

pluraIs. The same was true ofhis performance on the teIL'ë marking section of the test.

It is interesting to note that this subject used language minimally, although he

commtmicated very effectively, supplementing ms utterances with paralinguistic

information. Furthennore, bis use of lexical information in spontaneous speech may baye

been carefully monitore~ as ms slo\\·er than normal ra:e of speech and lack of egregious

tense or plural errors suggest. This is to he contrasted \\ith his performance on elicited tasks

in \\·hich he is comparable to English DLI subjects. Moreover, GIM87CK's performance on

bath elicited language responses and spontaneous speech was poorer than that of bis age­

matched control.

The DL! individuals reported here baye errors in language productio~ independent

of medium of expression (Le., oral and \\Tineo). These errors consist of incorrect

grammatical marking of gender, number, case tense, aspect, persan, voice, and mood. The

fa110\\ing are some examples from recorded spontaneous speech during play, story tel~

picture descriptions and from written compositions (spoken utterances were recorded.

transcribed and checked by a native Greek speaker).

•

•
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(6a) *trla
three-neuter.pl.

should he:

karékles
chair-fem.pl.

•
ois k2Œékles
three-fem.pl. chair-fem.pl.
(oumeral and noun agree for gender)

'three chairs'

(spontaneous speech)

(6b) *010 *
all-neuter.sg. no determiner

should he:

ffsi ~otan

nature-fem.sg. rejoiced

•

oli n'si
all-fem.sg. the-fem.sg. nature-fem.sg.
(quantifier, determiner and noun agree for gender)

'AlI ofnature rejoiced.'

(written composition on the subject ofspring)

kherotan
rejoiced
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(7a) Therapist: Aft1

This

,
me
is

,
rrua
one

dhraklunl.
drachma.

Aftés me dhlo
These are t'Wo

?

?

GIF87CK:

should be:

*dhraldunUJa
drachma-diminuti\·e.sg.

dhrakhm~s

drachma-pl.

(7b) khanonde
get lost-pres.3rd p. pl

shouJd he:

khanonde
get lost-pres.3rd p.pl

or

*ikoyénia
family-sg.

ikoyenies
family-pl.

dhraldunllIes
drachrna-diminutive.pL

•
·Families get lost (die).'
(from a wrinen composition on the consequences of\\·ar.)

Case

(8) o
the-masc.sg.nom.

shouJd he:

*adherfo
brother-masc.sg.acc.

mu
poss.pro

ékhi
has

aH dhulia
other work

o adherfos mu
the-masc.sg.nom. brother-masc.nom.sg. poss.pro
(detenniner and noun agree for case)

'My brather has a different job..
(spontaneous speech)

ékhi "ali dhulia
bas other work

•
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(9) ~dha *ali... *aIa...
saw-I other other

masc.pl.nom. neut.pl.nom.

should he:

*31i
other
masc.pl.nom.

likus
woh'es
masc. pl. acc.

-e

fdha aIus llk-us
saw-I other-masc.pl.acc. ".-olf-masc.pl.acc.
(specifier and noun agree for gender and case)

"1 saw other wolves.'
(sPQntaneous speech)

Tertre

*(10) 1 1 • "ptyena ruptO, omos tora
go kindergarten but DOW

cont.past.l st p.

should be:

,
pao

no future marker go-I

, .
protl
151 grade

, , .
ptyena ruplO,
go kindergarten
cont.past.lst p.

, ,
omos tora
but DOW

tha
\\iIl

,
pao
go-I

, .
protl
151 grade

•"-.,

~I was in Kindergarten but now 1will he in First Grade.·
(School \vas out for the summer; from spontaneous speech)
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(lI) dhe

neg.
thé10
want-I

* ki...kimï... dhe
no particle sl..slee... neg.
for 2nda~· clause (perf.root)46

*kïmame
sleep-cont.l st p.
(non-perf.root)

~I don't want to sl. ..I do not sleep. ~

(spontaneous speech)

should he:

dhe thélo
neg. want-I to

na kimitho
particle sleep-l st p.
for 2ndary clause (perf.root)

•

46

Grammatical constructions that \\·ere likely to he produced incorrectly were more

likely to he correct when they occurred within expressions or idioms. For example, DLI

individuals often omit or misuse prepositions, determiners, particles and verb forms. The

There is more than one overt root fonn for most verbs; one root is used in perfective fonns and

the other in non·perfeetïve forms. For example. we see partial supletion in the verb root 'to write' graph­

(non·perfective) compared to graps- (perfective) and total supletion in the verb root 'to eat' trogh- (non­

perfective) compared to fagh- (perfective). V/e see here that "the root used for the [perfective] bas a

different phonological shape from that found in the [non-perfective} form. In other words, the root exhibits

allomorphy'" (Spencer, 1991 :6). This root allomorphy ranges from partial to complete suppletion and

signais a perfective 1 non-perfective contrast and wbich root is appropriate is determined by morpho­

syntactic criteria. •
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same DLI subject may, nonetheless, produce all the requisite lexical and non-lexical items

which were missing or misused in earlier contexts if those elements occur in a set phrase.

Consider the following rn"o spontaneous speech utterances by the same DLI subject:

;; Lentils at my school.'
(Subject responding to \\·hat he had for lunch.)•

(12a) fakés
lentils

should he:

fakés
lentils

(12b) p€zi
plays-he

•
no prep.no det.

sto
at-the-neut.sg.

sta
at-the-neut.pl.

kol1o
school-neut.sg.

skhollo
school-neut.sg.

khomata
earth-neut.pL

mu
poss.pro.

mu
poss.pro.

•

'He plays with earth.'

(From spontaneous speech. The locative expression sla khomata is very common
with children as it is used to express a variety of games with earth; the noun in this
context is pluralized and treated as a count noUD in an idiom.)

Sunilar linguistic patterns have also been observed in the English DL! data, in oral

as weil as written spontaneous expression (Miller, upublished ms.). Complex expressions or
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chunks.

Table 3.: s;wnmarizes the average performance of Greek DLI subjects and controls

OD sorne of the elicited screening tasks (see Dalalakis~ 199-lb for more detaiI). DLI

individuals' pe::~~rmance on judging sentence gramrnaticality correcùy and providing

appropriate COI:"e.:tions) is poorer (34%) than that of the controIs' (92% accuracy on

average). Corre:: sentences are accepted as correct 60.2% ofÛle rime on average by the DLI

subjects and 9r.:;0 1> of the rime by the controls. DLI performance is even Io\\"er when

identifying inc..':::ect sentences as such (2-l.6% compared to 80.7% for controIs).

Furthermore~ 0:~e sentences identified as incorrect only 17.2% are corrected appropriately

by the DLI inc-.iduals compared to 99.4% by the controis. Finally, controls~ unlike DLI

subjects, make z:: effort to respond to ali stimuli.
•

Table 3.1 Oyerall Greek DLI performance on selected tasks

Test Section DLI Average (i!ô correct) Coottol Average (~o correct)
n=8 0=8

Grammaticality Jn5gement (0=48) 34 92.2
Noresponse 2.6 0
Correct stimui (0=17) 602 96.6
Incorrect stiInI:: (n=31) 24.6 80.7
Grammatical c:cections 172 99..1

Tense Marking P::duetion (0=10) 20 87.1

Sentence Constru=:ion (0=6) 30 100

Derivationa1 Mœ;nology (n=9) 13 84.1

•
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DLI subjects do not indiscriminately accept ail sentences as grammatical but neither

are they able ta accurately identify ungrammatical sentences. Moreover, they are likely to

fail at correcting sentences judged to he ungrammatical, and it is often the case that they

targe! for correction a part of the sentence that was not wrong. For exampIe, a sentence with

a gender agreement error may he corrected for tense, ignoring the gender agreement error

that is obvious ta contraIs:

(l3a) Adhiasa *to *meghaIo kanata stin avI;.
Emptied-I the big pitcher. in-the yard

neut.sg. neut.sg. fem.sg fem.sg. fem.sg.• should he:

Adhiasa ti me~i kanata stin avIl.
Emptied-I the big pitcher. in-the. yard

fem.sg. fem.sg. fem.sg fem.sg fem.sg.

Or:

to
the
neut.sg.

Adhiasa
Emptied-I

meghalo
big
neutsg.

kan3ti
pitcher
neut.sg.

stin
in-the
fem.sg.

avll.
yard
fem.sg.

•
'1 emptied the large pitcher in the yard. '

The above incorrect stimulus was identified as an incorrect sentence by GTh180CM
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and corrected as:

,
(13b) Adhiaza

Was emptying-I
*to
the-neut.sg.

*meghaIo
big-neut.sg.

104

karulta stin avl!.
pitcher-feIIL5g. in-the yard.

•

'1 was emptying -the *Iarge pitcher in the yard.·

What may appear as correct judgement of grammaticality by DLI subjects~

therefore~ may be based on different underlying criteria for DLI sut:ects compared ta

contraIs.

On tense marking, DLI subjects do worse on average (20% acc..::acy) cornpared ta

contraIs (87.1% accuracy). On sentence construction.. DLI subjects have l very low score in •

producing granunatical sentences with the provided stimuli~ ave~ 30% on whole

sentence accuracy compared to 100% by the controls. DLI subjects m:ake morphological

and syntactic errors, with sentences often missing obligatory elem...~ts (prepositions,

articles). For example~ [pencil, write-I, paper, white] elicited the follow:ng utterance from

subjeet GIF88CL:

(14a) *aspro
white

khart1
paper

gluiro
write-I

'*White paper I write.'

Subjeet GIM87CC, for the same stimulus se4 produced the following:

•
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(14b) ·molhi
pencil

ghr3fo
write-I

ta
the

khartf ke
paper and

Idha ti
saw-I what

éghrapsa
wrote-I

··Pencil 1 write the paper and 1saw what 1 wrote.'

DLI subject utterances tend ta have fewer errors when the syntactic structure chosen

is simpler, that is when there are shorter constituents and when items are conjoined. For

exarnple, subject GIM80CM produced the following sentence when cued with the set of

lexical items: [tree, gree~ leaf, see-I] as can he seen in (15):

• (15) [dha to nIa,
saw-I the leaf,

Idha ke
saw-I and

ta
the

dhéndro,
tree,

fdha ke
saw-I and

ta fllo
the leaf

•

'1 sa\\' the Ieaf, and the tree, and the leaf:'

The utterance in (15) is, relatively speaking, bener than (l4a) or (14b) in that it is

not missing obligatory articles and prepositions but its structure is very simple.

DLI subjects also do more poorly than controis on derivational morphology. DLI

average was 13% compared to the control average of 84.1%. Errors consist mostly of

substitutions \\ith non-target words that were conceptually appropriate or wrong derivations

(high-frequency, morphologically related but non-targened forms). Age-matched controls

perform weIl even when their response is a fonn they do not know the meaning of. Control
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correctly and then asked the experimenter what the \\"ord he had produced meant:

(16) eue: 0 vasïlias Soloméndas nme polI sona ftan __'>

King Solomon had much wisdom. He was __1')

response: Saros. Ti sirnéni 'sofas'?
·Wise. What does 'wise' mean?'

In story telling situations, contraIs alse tend to produce narratives that are

structurally richer~ that have appropriate tense sequences, and that make use of full

sentences. DLI subjects give less detailed versions of a story, often keeping only to the hare

essentials. 80th spontaneous and elieited data strongly suggest that, to the extent that

Englis~ Japanese and Greek are comparable, Greek DLI subjects perform equally poorly in

linguistic tasks·7• Greek DLI individuals seem to have the same kind of linguistic

competence impairment as their English and Japanese counterparts. Table 3.2 presents

cross-linguistic findings on selected test sections for three languages (the percentages are

means ofaccUIacy per group).

•

linguistically equh'3Jent tasks in English and Japanese DLI testing.

47 See also Gopnik et al. (1996), Fukuda and Fukuda (1994a) and Fukuda and Gopnik (1994) for

•
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Table 3.2 Comparison ofEnglish48
, Greek and Japanese DLI subjects on selected tasks49

Test Section English Greek Japanese

Syntactic Comprehension 82.25~o 56.3% 83.5%

Grammaticality Judgement 570/0 34% 43%
Appropriate Correction of Incorrect 370/0 17.20/0 35%

Sentences

Tense Marking Production 38% 20% 48%

We now present Greek DLI perfonnance on the main word formation tasks starting

in chapter 4 with plural fonnation.

• 49

English data from Gopnik and Crago (1991).

Japanese data trom Fukuda and Fukuda (1994a).
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De,"elopmental Language Impairment and Pluralization in Greek
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•

DLI spontaneous speech contains errors of grammatical number affecting noun

forms in isolation and agreement in noun phrases. DL! inflectional errors show that

although both singular and plural forms are used, their distribution is not consistently based

on grammatical criteria. Singular fonns are used as pluraIs, especially when modified by

numeral quantifiers, so that conceptually, even if not grammatica11y, the noun phrase is

marked for plurality.

The same pattern of number errors was also observed in elicited data. In a

Grammaticality Judgement task where subjects are given a set of sentences ta judge as

correct or incorrect, Greek DLI subject GIF81CV was asked to judge the ungrammatical

sentence in (1) which contained an error in Number agreement. Rer response is rather

common for a DLI subject on such a task. She identified the sentence as ungrammatical,

and then corrected a section of the sentence that was grammatical. Her reaction suggests

that she was unware of the Number agreement error present in the stimulus sentence and

that she was focusing instead on pragmatic aspects ofthe sentence meaning.
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(1 a) Stimulus sentence from Greek DLI screening test:

1
the-fem.sg.nom.

,.
Anna
Anna-fem.sg.nom.

,.
trOt

eats

,
tria

three
*biskoto.
cookie-neut.sg.

•Anna is eating three cookie.

(lb) Greek DLI subject's correction to (la):

1
the-fem.sg.nom.

,
Anna
Anna-fem.sg.nom.

troi dhlo *biskoto.
eats two cookie-neut.sg.

Coincidentally, the same type of response is reported for one of the English .DLI

subjects tested by Gopnik and Crago (1991):

(2a) Stimulus sentence from English DLI screening test:

The boy eats three cookie.

(2b) English DLI subject's correction to (2a):

The boy eats four cookie.

•

•
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spontaneous speech and e1icited data in Greek and on fmdings for novel plural formation of

English DLI subjects.

4.1 Hypotbeses

Non-impaired subjects' noun representations are assumed to have an internai

structure as illustrated in (4a). It is aIso assumed that morphological features are

represented. Non-impaired subjects' plural formation is expected to respect (a)

morphological principles necessary to map features of affixes ta those of roots, and (b)

hierarchical morphologicaI relationships among morphemes found in a single word as

constrained by feature percolation conventions (Lieber, 1992) and relativized head

properties (Williams, 1981; Di Sciullo and Williams, 1987io.

In contrast, DLI subjects are hypothesized to lack internaI structure for inflected

words such as pluraIs as illustrated in (4bi l
. DLI representations are also assumed to he

Morphological headedness in Greek is always on the right with regard to complex forms with

functional morphemes carrying morphological and morphosyntaetic features 1 and almost always on the

right with regard to semantic features in compounds (this is further discussed in Chapter 5).

The hypothesis that DL! representations lack any sublexical features is strong or pessimistic but

easier to test given our present knowledge compared to assuming a priori that sorne sublexical features

wouId he more affected than others.
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be based not 00 morphological criteria but on conceptual appropriateness (as argued by

Ullman and Gop~ 1994 for tense marking).

(4a)

(4b)

SKIL­
'dog'

Singular

N
Word nom.masc.sg.

AffixS
1 nom.masc.sg.

-os

Singular

skilos
'dog'

Root

SKIL­
'dog'

Plural

N
Word nom.masc.pl.

N
Affix nom.masc.pl.

1
-i

Plural

skili
'dogs'

•

Giveo these theoretical assumptions, the expectations for the perfonnance on a

pluraIization task were that the impaired and control groups would differ significantly both

•



in response patterns and in error patternsS2
• Specifically, DLI subjects' nominal plural• Chapter 4 112

S2

•

•

morphemes were not expected to have grammatical status. DLI subjects' pluralization

attempts for novel words were expected to he surface phonetic analogies ta any similar

existing plural fonns disregarding gender or class.

4.2 Methodology

Subjects

Nine DLI subjects (two female and seven male) ranging in age from (5;8) ta (17;7)

participated in the plural formation task. They were matched with 15 age-matched controls

and 16 younger controls.

i\1aterials and design

The plural formation task was a production task in which subjects were cued to

produce 90 plural fonns of which 30 were real and 60 were novel; one third of each type

were masculine, one third feminine, and one third neuter. The novel nouns were introduced

in a trigger sentence and the target was the final word in the plural equivalent of the same

Katis (personal communication) has unpublished preliminary data from a pluralization task which

includes novel nouns that was administered to non-impaired native Greek youngsters.



DL! Pluralization in Greek 113 •sentence; in both sentences the gender and the number of the novel words were signaIled by

a deictic, a numeral and the inflectional ending on the novel noun itself.

Real and novel nouns used as stimuli were representative of the main noun classes

of each of the three genders (Triantafillidhis, 1992). Half the stimuli used were two

syllables long and half were three syllables long. This variable was meant to evaluate

whether problem responses could be related to articulatory processing difficulties associated

with word length. Both real and novel word stimuli can be found in Appendix B.

Procedure

Stimuli were introduced in a carrier sentence. The stimulus was part of a noun

phrase constituent which was in the nominative caseS3
• A deictic ('this') and a numeral

('one') both signalled the number, the case and the gender of the stimulus noun as in (la).

The novel noun itself had an inflectional affix which provided number, gender, and case

infonnation as weIl. The target response was prompted by a plural DOon phrase also in the

nominative.

Lakatela et al. (1980) have shown that in a language with a rich nominal inflection system the

most frequent case and also default case, the nominative, has the most dominant representation effects in

the mental lexicoD. The nominative case was appropriate in this study for not only this reason, but also to

he in accordance with other 'wug test' research where the stimulus was presented with the same

experimental paradigme

•

•
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(la) Example ofreal sing1Jlar and eue

[ft ' l' ~lA os lne enas ski os.
lbis masc.nomsg. is one masc:.nom.sg.. dog masc:nom.sg_

'This is a dog'.

114

Aft{ (ne dh{o ?

These ~.nom.pL are m'o

'These are two '')

•
Novel nouns \\'ere introdueed in the same manner as real ones. An example of a

novel noun is provided in (lb):

(1 b) Example of novel singular and cue53

1/;4" , /.,Ap 1lne mla ro la.

This fem.nom.sg. is one fem.nom.sg .novel fem.nom.sg.

Aftés {ne dhto -----
These fem.nom.pl. are two

?

'This is a roUa.' 'These are tv/o '?-----

53

•
Drawings depticting novel DOuns were drawn from a pool deveJoped by Goad and Rebellati

( 1994) who run an extended wug task with English DLI subjeets.
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Scoring

For real nouns. responses were scored as correct ooly if they corresponded to

attested plwal fonns. For real nouns, responses were considered correct ooly if they

corresponded to the plural fonn ofthe noun that the novel was modelIed on. Plwal anempts

\\tith other inflectional affixes were considered class or gender errors depending on what

features the affix marked.

4.3 Results

AIl subjects performed significantly better on real nouns than on noveis. Younger and

age-matched controis both did near ceiling level for rea1 words (99.2% and 99.5%

respectively) compared ta DLI subjects (who had an average of 75.6%). DLI subjects did

worse than either their younger or age-matched controls, however, on both real and novel

nouns and for all three genders. Results by type ofnoun are summarized in Table 4.1.

Compared ta scores for real noUDS, scores for novel nouns were lower for all 3 groups.

Contrais still did better than DLI subjects; younger contrais (YC) produced 78.7% correct

•

•



novel piurals and age-matched controis (C) produced 79.8% correct novel plurals compared• Chapter 4 116

•

to DLI subjects who had an average of42.1 %.

Although performance on real nouns was better than on novei ones, frequent real nouns

were easier than infrequent ones for DLI subjects (real nouns: 75.6% accuracy vs. nove1

nouns: 42.1%). The non-impaired / impaired contrast was greatest for nove! nouns,

especially for those of neuter gender where DLI subjects scored an average of 18.1%

compared to YC 64.1 % and to C 60.7%.

Performance of DLI subjects seems to he affected by lexical learning as cao be seen by

the higher scores for real \\·ords compared to novel ones. Plural formation for novel words

cannot he accomplished through access of leamed fonDS but must he done using word

fonnation mIes. This rule-based route, more dominant in non-impaired controis in fonning

novel plurals, is also evident in their type of overgeneralization error patterns to he

discussed short!y.

Table 4.1 Overall perfonnance by groupss on pluralization task

AVERAGE SCORES Youoger Controls DLI Subjects Age-MatchedControls
(0/0) N=90 (YC) 0=16 n=9 (C) 0=15

Ali Real NouDS (0=30) 99.2% 75.6% 99.5%

Real Masculine ( n=10) 97.5% 66.7% 98.5%

Real Feminine (n=10) 100010 80% 10001'0

Real Neuter (n=10) 100% 80% 10001'0

Ali Novel NouDs (D=60) 78.7% 42.1% 79.8%

Novel Masculine (n=20) 80.1% 44.4% 81.7%

Novel Feminine (n=20) 91.7% 68.90./0 97%

Novel Neuter (n=20) 64.1% 18.1% 60.7%

• 55 Individual scores, wben not provided, can be made available upon request.
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The hest perfonnance is observed for feminine nouns and the worst for masculine

which, as a pattern, is in accord with developmental data from non-impaired children for

whom feminine noun pluralization aIso develops fmt and tends to he most accurately

produced (Baslis, 1992; Stephany, 1995).

There was no word length effect for any of the three groups which suggests that

articulatory factors do not affect the level of task difficulty in any significant way. DLI

subjects did tend ta pause between syllables more sa than controis but that did not appear to

affect the grammaticality oftheir responses. A frequency effect was observed, however, for

the DLI group; novel nouns which were phonetically sunilar to existing frequent nouns

(regular and irregular) were more likely to he pluralized even ifnot always grammaticaIly.

Error patterns on novel items for DL! subjects, summarized in Table 4.2, were also

infonnative. Unlike age-matched controIs, DLI subjects tended to repeat singulars as

piurals (e.g. enas b{rios - dh(o bfrios), to substitute novel plural targets with real words (e.g.

enas b(rios - dh{o bores 'two stonns'), to omit or avoid responding (DLI 3.8%; YC 1.3%;

C 0%), and to produce ungrammatica1 plural fonDS (i.e. wrong gender or c1ass affix).

Specifically, DL! subjects made errors in inflecting for correct gender or noun class

and showed no grammatical over-regularization of any plural morphemes (i.e. consistency

for gender or class features). For exampIe, for DLI subjects, the singular stimulus pero Neule,.

•

•



became, in sorne pluralization attempts, pert Masc or peréS.\fasciFem instead of the targeted• Chapter 4 118

•

•

peraNeurer . This is not the case \\ith the control groups who tend ta consistently show

overregularization of class whiIe respecting gender. For controls~ the stimulus pero, for

example, tended ta become pera which is a regular neuter plural subfamily paradigm.

Non-impaired subjects aIso tended ta regularize irregular roots. This was true for

the younger subjects when given either real irregular nouns or nove1 nouns based on

irregulars; oIder non-impaired subjects regularized ooly novel irregulars and produced the

irreguIar plural fonns more reliably. For example, for non-impaired subjects, the irregular

novel noun th{simoneurer consistently became thfsimaneurer instead of the targeted irreguiar

plural this{mata. The plural affix -Q is perfectly correlated with the neuter gender sa that the

gender feature constraint was respected during pluralization even when regularization

occured. In contrast, for the impaired subjects, this irregular novel resulted in a number of

different responses: th{simoNeurer. singulm" th{sim(vasculine.plura/.. th{simes.\{anculinel Feminine. plural as

weIl as thfsima Neukr. plural-

Table 4.2 Error types per group on pluralization task

Errortypes Younger Controls DLI Subjects Age-Malched Ccntrols
(YC errors: 23% (DLI errors: 52% (C errors: 22.1 ~·o

ofall responses) ofail responses) of ail responses )

as % ofall as%of as % ofall as%of as % ofall as ~a of
responses errors responses errors responses errors

Stimulus repeated 8.7% 37.7% 21.1% 40.5% 0% 0%

Substitution with reaI word 1.6% 6.9010 6.3% 122% 0% 0010

Non-targeted plural fonn 122% 53.1% 21.6% 41.5% 3.4% 15.4%
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DLI subjects showed no sensithity to grammatical features of plural allomorphs

such as gender. For example, -es is. for the DLI subjects, the most commonly used ending

for all three genders and present in 14.80/0 of all DLI ungrammatical pluralization attempts.

This is a result of frequency rather than one modulated by grammatical constraints since

/-es/ is ungrammatical if it appears \\ith neuter words.

DLI subjects' perfonnance varies from subject to subject in severa! ways. For

example, aIder DLI subjects attempted more pluralizations than younger ones. Despite thîs,

successful attempts do not increase. DLI subjects average ooly 57.3% piuralization attempts

out of all responses but only 62.5% of those attempts are sucessful compared to age-

matched controIs~ overall pluralization attempts being 91.80/0 of which 80.1 % were •

successful.

In addition, DLI subjects' performance is more variable from subject ta subjectS6 in

that younger DLI subjects seem Iikely ta have more types of response strategies,

considering perhaps more solutions as to how ta solve the linguistic task. üIder DLI

subjects tend ta use fewer plural morphemes across genders and noun categories but still

perform much less accurately than their age-matched or younger controis.

56 DLI variance in perfonnance is typicaJly greater than that of control groups which May be a

reflection of the use of different compensatofY strategies even within subjects as well as across subjeets

(see also Paradis and Gopnik, 1994); it is due 10 this heterogeneity of variance aCfOSS groups that powerful

multivariate analysis is not always suitable. •
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This suggests that some type of non-morphological associative network for singular

- plural fonns (such as that proposed by Rumelhart and McClelland, 1986) may he in

operation for older DLI subjects allowing them to fonn large conceptual plural families,

such as those ending in -es, -i, and -a . Such an associative network, however, does not

seem to he sensitive to grammatical features such as gender so that, for example, the -es

affix is incorrectly used by DLI subjects for words of all three genders. DLI responses, in

this respect, are not morphologically govemed for gender or c1ass features. Plural

formation, for DLI subjects is infIuenced by phonetic similarity to real noWlS ofany gender

or c1ass and perhaps even numher.

Non-impaired subjects, in contrast, limit their non-targetted plwal forros from very

early on to few plural familles; the preferred plural morphemes tend to he -es for masculine

and feminine nouns and -Q for neutral ones, so that plural affixes are selected to respect

gender feature requirements. The errors of the control subjects were grammatically based on

gender features, and frequency ofplural allomorph class did not override gender.

In short, a1though bath DLI and control groups seem to overgeneralize novel

plurals, DLI subjects made analogies by surface qualities whereas controIs, especially

younger controIs, made analogies while satisfying bath number and gender constraints. In

this respect, DLI subjects are qualitatively different from non-impaired children at an earlier

developmental stage.

With respect to control responses that were non-targetted forms, they y/ere one of

the following: (a) repetitions of singulars as plurals (8.7% of all responses for the younger
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contrais and 0% for the age-matched controls vs. 21.1% of all responses for DLI subjects);

(b) substitutions with real words (1.6% ofall responses for the younger controls and 00/0 for

the age-matched controis vs. 6.3% of all responses for DLI subjects); and (c ) non-targetted

pluralization attempts phonologically related to the novel singular (12.2% of all responses

for younger controls and 3.4% of aIl responses for age-matched controls (noting that both

control groups tended to respect gender in their generalizations) vS.21.6% of all responses

for DLI subjects (noting that these fonns did not consistently respect gender constraints).

In addition, for control subjects, we observe generaIizations which are similar to a

default pluralization rule. Specifically, for masculine and feminine novel nouns, oon­

impaired subjects produced a number of plural fonns,ending in /-Vdhes/ where the V (=

vowel) varies depending on the stem. This ending is often used with assimilated noun

borrowings (either borrowed roots or borrowed derivational suffixes) which do not have

any close native subregular neighbours. Such generalizations of plural formation are absent

in DLI subjects.

For example, the name Avraam 'Abraham' is used without any inflectional affixes

by most Greeks. In areas where the name is popular, it is fully adopted into the inflectional

system so that it is overtly marked for case, gender, and number becoming Avramis in the

nominative singular fonn and Avramidhes in its nominative plural fonn The stem boyalzi­

(from the Turkish boya 'paint' and -tz- 'agentive -erS7
,) is inflected in its nominative

The derivational afÏlX -tz- (sometimes realized as -ts-) is borrowed from Turkish -ci- and is used

to denote 'one whose profession is x'. Stems with this affix subcategorize for the infleetional afflX -is for

•

e·
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•

fonn.

Novel nouns in this tas~ were often given this low-frequency plural morpheme by

controls. For example, rasés (novel) becarne rasédhes in analogy \\ith Iwjés - kajédhes

'coffee - coffees' but 50 did kanistfs - kanist{dhes (novel) which had been modelled on

dhanistfs - dhanistés 'lender - lenders'. This is morphological response pattern similar to that

observed in the case of the low-frequency default plural allomorph -s used by German

controls in novel pluraIization tasks as reported by Marcus et al. (1 992i8
•

DLI subjects sometimes also produce neologisms when anempting to inflect. In

such cases, we observe that lexical category constraints are respected in that verb affixes

will not attach to noun roots or vice versa but rather, what we see is the use of inappropriate

suffix within each lexical category similar to paragrammatic errors of Greek aphasies

(Kehayia, 1990). For example, when prompted for m{a vUrtsa (a brush), GIF88CL produced

m{a *vurts{la (neologism); -Ua is a nominal suffix but not appropriate for this noun mot.

masculine nooos (e.g. /alcsi/zfs 'taxi-driver', papu/sfs 'shoe-maker') and -u for feminine nouns (e.g.

taksitzu 'taxi-driver', lcafet=fJ 'coffee reader Ifortune teller').

ln German. where a number of plural allomorphs also exist, and where we also have the

interaction of gender. Clahsen et al. (1992), and Clahsen and Rothweiler (1992) have shown that DLI

subjects do fonn plurals, but it is not clear how the features for c1ass and gender of the plural morphemes

interact.
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4.4 Summary

1", ..
--' •

The hypotheses outlined in section 4.1 were supported. Non-impaired subjects'

Performance suggests that they are more sensitive to the correlations bern·een inflectional

affixes and morphological features compared to even aIder DLI subjects. For real

subregular nouns (i.e., belonging ta different morphological classes), associative networks

between singular and plural fonns are built early. In contras!, pluralization attempts of DLI

subjects are fewer and less Iikely to be accurate than thase of contraIs even in a highly

constrained task which c1early requires that plural fonns be produced.

DLI subjects do not seem to have obligatory marking for grammatical number. This

is in accord with Gopnik's (1995) findings that English DLI subjects do not mark

grammatical tense in obligatory context consistently across modes and modalities.

Although bath DLI and control groups seemed to overgeneralize novel plurals, DLI

subjects had more errors (52% of all their responses were ungrammatical vs. only 23% for

younger contraIs and 22% for age-matched contrais). Younger controls, even when they

generalized, satisfed heth number and gender constraints. In this respect, DLI subjects were

not qualitatively sunilar ta non-impaired children at an earlier stage of language

development.

•

•
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Developmental Language Impairment and Compound Formation In Greek
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Greek DLI subjects produce compounds in a pragmaticaIly correct manner during

spontaneous speech and seem to comprehend compound words in their environment. For

example, dùring language therapy~ in a stary telling situation, Greek DLI subjects produce

compounds that had been learned the previous session. Although spontaneously produced

compounds such as akroyalitl 'seaside' were produced, no DL! subject was observed ta

produce novel compounds, as \\'as the case \\ith non-impaired children57
•

The fact that attested compound words can he found in spontaneous speech samples

of DLI subjects, does not inform us ofwhat the representation or ward-internai structure of

such words may he. The absence of novel compound production for DLI individuals

suggest that the attested compound words that illey do produce may have been leamt as

simple words and that productive compound formation may he impaired. Such a possibility

Non-impaired children also reported in the literature (e.g. Thomadaki, 1986) produce a number of

novel compounds.
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investigates the types of representations that DLI individuals may have for nominal

compounds.

DLI subjects can and do produce compounds. In experimental research, DLI

subjects do use compounding as a word formation strategy, but not always in the same

manner as non-impaired individuals. English DLI subjects, for example, produce compound

structures when required to inflect; compounding, therefore is used to compensate for

impaired inflectional skills (Goad and Rebellati, 1994). Japanese DLI subjects, when

required to fonn compounds, are observed to have impaired phonological rules of

obligatory voicing agreement for obstruents within compound formation (Fukuda and

Fukuda, 1994b) but compounding as an operation is attempted. It remains to he exarnined

what the limitation ofcomplex structure representation for DLI subjects is.

5.1 Hypotheses

It is hypothesized that although compound fonnation for DLI subjects is possible as

an operation, the word-internaI structure of DLI compound representations may he

impaired. The hypotheses are presented and discussed in tenns of morphological

representational structure and in terms of morphological operation (i.e., word formation

mIes).

•

•
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First, in tenns of morphological representation. it is hypothesized that word-internal

structure will he impaired. It is hypotbesized that DL! subjects will perfonn bener when

asked ta produce real compounds and they are eXPected to perfonn poorly when required ta

produce novel compounds. DLI novel compound attempts are expected ta have structural

errors because it is assumed that the representation of the roots which are necessary as

constituents ta fonn compounds is impaired.

DLI errors when required to produce novel compounds are expected to he not ooly

structural (e.g., wrong root boundaries)~ but also operational (i.e., not knowing the ward

formation rule that compounding requires the use ofthe linking morpheme -0-).

It is therefore expected that DLI responses for novel compounds will be: (a)

substitution with real word, (b) root errors for compound constituents, (c ) incorrect

realization of the linking morpheme -0- • (d) or no reSPQnse.

Non-impaired controls are hypothesized to have compound fonnation rules that use

as input correctly abstracted representations of roots in tenns of root boundaries and in

terrns of morphological features. Controls are therefore expected to produce novel

compounds that do not contain root errors. We do not expect contrais to produce errors

where they inflect the fust element. Moreover, non-impaired subjects are expected ta have

the knowledge that the linking morpheme -0- is used in compounding and that it appears

immediately after the first root when the second element is consonant initial.

If attested compounds are represented as simple words, over-regularization errors

will not he likely. The attested fonn is expected ta black the onIine construction of a new
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Laudanna et al. 1989). Over-regularization errors \\ith regard to the rea1ization of the

linking morpheme -0- will he more likely ta appear in novel comPQunds which must be

constructed since they cannat he retrieved from memory. The use of novel licit compound

formation is critical allows us ta see if DLI subjects \\;11 do better on real compounds

(where lexical retrieval is possible) and worse on novel compounds for which complex

structure has ta he created.

For real compounds, non-impaired subjects are assumed ta have morphological

representations such as those illustrated in (la) and (lb) below whereas DLI subjects are

assumed ta have simpler representatians (with impaired internai word structure) such as

those illustrated in (2a) and (2b):

(la) Real Noun + Noun compound representation: non-impaired

N
Ward nom.~.sing.

Stem

~
Root Root

AffixN nom.masc.sing.

1

•

lik­
'woW

anthrop-
'man'

-os
= 'werewolf

•
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For novel compounds, non-impaired subjects are assumed to knO\\- that they must

compound a non-inflected element \\'ith another before inflecting the output. They are

therefore not expected to make errors of internaI word structure. DLI subjects are expected

to have errors where they will attempt to compound flI'St elements which do not correspond

to roots. They are expected to anempt using inflected fonns more than the contraIs.

(1 b) Real Noun + Deverbal Noun compoWld representation: non-impaired

N
Word nom.masc.sing.

•

•

anthrop-

'man'

StemN «A,Th~
1

RootN <A, Th>
1

fagh-

'eat'- perfective

AffixN .1 nom.masc.smg.

R>

-os <R>

='man~er/cannibal'
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(2) Real compound representation: impaired

129 •
(a) Noun+ Noun

likanthropos
'werewolf

(b) Noun + Deverbal NoUD

anthropofaghos
'cannibal'

The rationale for including this synthetic set in the study was as follows. Unlike

primary compounds, the head of a S)nthetic compound is not a licit \\·ord if it is given an

inflectional ending (to produce, for example, *jQghos 'eater'). This is due to the argument •

structure of the denominal verb stem; it is derived from a transitive verb root and therefore

requires that it discharge its Theme mIe onto another nominal element, namely the first

element of the compound. As a result, not ooly is a fonn such as *jQghos 'eater'

ungrammatical, but also, more importantly, it cannat possibly he leamt from the

environment in the way that the rightmost root in primary compounds can he learnt as a

;'

ward (anthropos 'man', for exampIe).

This kind of nominal compound was meant ta highlight DLI bound root difficulties

more than the fust N+N kind. The N+DevN compounds might he more difficult ta

construct because no element within them cao surface as a ward. In (12a) the root mirmig-

'antl combines with the raotfagh- leal-perfective root' and the inflectional suffix -os ta farm •
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•

•

the real compound mirmigo/;ghos 'ant-eater'. Unlike anthropos 'man~ in /iJWnrhropos

'werewolf, -,fIghos cannot surface outside compound constructions because it is a deverbal

nominal fonn derived from a transitive verbe

Nominal compounding also involves the insertion of -0- between lexical elements.

The variable realization of -0- mises three main questions with regard to the DLI

population: (a) AIe DLI individuals a~"are of the function of -o-? (h) Do DLI indi,;duals

know that -0 does not surface before a vowel-initial element \\"hen the product is a noun?

and ( c) Will they know that -0- surfaces exactly between the 1\\'0 elements being

compounded? DLI subjects' comPetence with regard ta the use of -0- is assumed to he

impaired.

5.2 Methodology

Subjects

Seven DL! subjects participated in the compound formation task DLI subjects

ranged from (6;6) to (17;7) in age and only one was female. Each DLI subject was matched

with 7 age-matched and 7 younger controls (to reduce variance). Given the overlapping

ages of sorne of the DLI subjects, sorne controls were used for more than one DL! subject.
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Test design

The compound fonnation task was a production task where the subjects were cued

to produce 40 compounds (20 real compounds and 20 novel) half of \\·hich were primary

endocentric and half of which were synthetic endocentric. Half of the stimuli required the

linking morpheme -0- and half did note AlI compounding elements used were rea! words.

AlI trigger stimuli and the compounds they targeted can he found in Appendix C.

Procedure

For the N+N compounds, the subjects were sho\\ll a pair of drawings (as illustrated

in (2a) and were read the following instructions: 'Here is a (wolf)'. 'Here is a man who

becomes a (wolf) when we have full moon. Do you know what we call him? We caU him a

____.' The noun in parenthesis is what varied from question to question. In the

(wolf) case, the expected response was likOnthropos (wolf-man) 'werewolf, which is a real

compound.

•

•
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C~a) Example of real N-N compound

•

~a énas llkos.

.Here is a wolf.'

~a énas anthropos pu Ylnete li'kos otan ékhume
pansélino.Kséris pos ton léme? Ton léme __?

.Here is a man who becomes a wolf when we have full
moon. Do you know what \\"e caB hirn? \\'e caB him a __')'

•

An equal number of questions cued for nouns which would produce novel

compounds. For example (see (2b), 'Here is a (mauser. 'Here is a man \\"ho becomes a

(mouse) \Jo/hen we have full moon... We caU hint a ? For this case, the expected

response was pondiJcOnrhropos 'mouse-man' which is a possible but non-attested (i.e. novel)

compound. Ali target compounds were masculine, singular, and requested in the same case

(nominative) and aIl compound elements for the novel compounds were introduced \\ith

real words.
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(2b) Example of novel N+N compound

133 •

~a énas pondikos.

-Here is a mouse..

Na énas anthropos pu ~iDete pondikos o:.:m ékhwne pansélino.Kséris
pos ton léme? Ton léme __?

-Here is a man \\no becomes a mouse \\-:'en we have full moono Do
you knO\\: \\Ohat we call him? We calI hi::: a __T

For the real N+OevN compounds. subjects 'were sho\\n a pair of drawings and were

read the folIo\\ing instructions: .Here is an (ant). Here is an rimai that eats ants. Do you .'

kno\'." what we cali him? We caU him a __?' (see aIso (2ct The expected response here

is mirmigo~ghos "ant-eater' \\·hich is a real compound.

(2c) Example ofreaI N+DevN compound

Naéna~gi.
.Here is an ant.•

Na ena Wo pu trbi mimUngia~s pos ton léme? Ton lerne __?
"Here is an animal that eats ants. Do you know what \\·e cali him:
We calI mm a T

•
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An equal nwnber of questions cued with nouns \\'hich would produce novel

compounds. For example (see also 2d), 'Here is a (spider). Here is a bird that eats spiders.

Do you knO\\; ""hat we calI him? We cali hirn a __?'. The expected response for this

example would he arakhnojQghos which is possible but not attested in me language.

(2d) Example of novel N+DevN compound

• N ' _-!I...._:a nua 4lè1lUlill.

'Here is a spider:

Scoring

~ ul" ,. _-!I,L_ V -~ • 1'" ') l' ')Na ena p 1 pu trtn é11è1NUles. 1'ùe:ns pos ton eme. Ton eme __.
•Here is a bird that eats spiders. Do you know ",;bat we calI him?
We cali him a ?'

Responses were coded by type: (a) compounding anempt (correct or incorrect for (i)

root boundary, (ii) realization of -0-), (h) substitution \\ith another word (real, neologism),

(c) no response, or (d) repeating the trigger stimulus (simple noun fonn). Multiple errors
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parts of both lexical elements but had a shortened root for the tirst elemen~ it was coded as

pluralization attempt with a mot boundary error.

5.3 Results

The main findings are presented in terms of correct responses by group and by

compound type as weB as in terms of an error analysis again by group and by compound

type. Fir~ the main fmdings with regard to correct responses, by group, are summarized

below, and can be also seen in Figures 5.1 to 5.3. AlI results reported are statistically

significant at a 99% Confidence Interval unless othernise noted.

For all compound types, DLI subjects Performed the poorest among the three groups.

Younger Contrais did better than the DLI subjects but worse than Age-matched Controis.

The Young Controls' performance was closer to that of the Age-Matched ContraIs than to

that of the DLI subjects. The age-matched controls were at 90%+ accuracy (by their

seventh year) whereas the most successful (and oldest) DLI subject achieved 18 correct

responses out of 40 (by 17;7) using a broad phonological analysis and the least successful

(and youngest) control achieved 19 correct responses out of40 (at 4;11).

DLI subjects made more root boundary errors than either of the other two groups;

boundary erroIS consisted oftruncated or lengthened roots.

•

•
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Younger controls tended to overregularize the compounding mie of -0- realization so

that --0- surfaced befare both consonant-initial and vo\\'el-initial second elements. This

realization of -0- ho\\'ever. respected root boundaries even when -0- should not have

surfaced~ suggesting that the the rule for using the compouncling morpheme existed but its

constraints had not yet been mastered. DLI subjects~ in contrast. tended to realize -0- in non-

root boundary positions suggesting that -0- realization for them was random.

Figure 5.1 sho\\'s the overall performance of the three groups by type of response, DLI

subjects had the fewest correct responses. the most incorrect responses. and were most

likely not to respond at ail campared ta either control group.

.....40,--------------.

so

10

DU

Stalu

c

Figme 5.1 Responses by group

Figure 5.2 shows that although DLI subjects had great difficulty with bath real and

novel compounds~ noveI ones were even more challenging (although not in a statistically

significant manner; bath real and novel proved ta he very difficult for DLI subjects). Il
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set compared to non-eompound words.
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Real vs. Novel Compounds

c

10

o

Figure 5.2

lU

Statua
c

•Compounds that had first elements \\ith t\\-O syllables \vere slightly less likely to result

in compounding errors. Bath two- and three-syllable frrst elements were difficult for the

DLI group~ suggesting that errors were not affected by word length.

Figure 5.3 shows that bom N+Deverbal Nominal and N+N compounds were very

difficult for the DLI group: there is no significant difference between types since

perfonnance on bath was ver:- poor). ln con~ age-matched controls did very weIl on

both types.

Young controis also had sorne difficulty \\;th N+N compounds. They show a tendency

to generalize the -0- to compounds that do not require it; the over-regularization decreases

\\ith age 50 that the age-matched controls do not exhibit the tendency. Because of the over-

•
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regularization of -0- in the N+N type. controls appear to do bener in the NTDeverbaI

~omina1 type. The prediction. therefore~ that ~-Deyerbal Nominals would he more

difficult than ~+N compounds for young controls was D0t suppol1ed.

In overregularizing -0-. young contrais seemed !lOt a\\'are that vowel-initial second

e1ements do not require -0- 50 that while they showe.: knowledge of its linking role in

compound fonnation. they did not show knowledge aï the restriction of when il \\'as not

needed. DLI subjects. in contrast. tended to use -(). less ~ generaL and often insened it in

inappropriated positions (i.e. not bern'een roots).....
ZOr------------~

N + Deverbal Nominal vs. S+N compounds
_ Cl

DU C•
Statu TC

Figure 5.3

\\'e now consider the perfonnance of the three groups by type of response. and we

turn to error analysis. Table 5.1 gives example ofeach ty~ of non-targeted response.

The inappropriate responses of DLI subjects were of more types than those of either

•
control group. DLI subjects had more substitutions of re:al words (conceptually compatible

_.'
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incorrect attempts at compounding.

One DLI subject gave most of bis responses in the folIo\\ing pattern: without

attempting to compound, he modified the ending of the trigger stimulus by shifting the

stress to the ultimate syllable which \\"as in these cases given the rime -as. The derivational

affix -as is correlated with an agentive meaning sunilar to the English agentive '-er'. The

result \vas sometÏInes a possible but non-attested word and sometimes an ugrammatical

\\o"ord. It may he that this strategy was easier than attempting to compound, but there is no

indication why this was preferred by one subject and not the others.

Table 5.1 Types ofDLI Incorrect Responses and examples

Type of Response Example

1. No response "1 don't know""

2. Substitution oftarget with real ward fitotaghos for milofaghos [stimulus: mno]
'herbivore' 'apple-eater' Novel Compound

3. Echo of trigger stimulus aIogho for aloganthropos [stimulus: alogho]
'horse' 'horse-man' Novel Compound

4. Trigger stimulus stressed on ultimate *falenas for falemmthropos [stimulus: talena]
syllable -QS (neologism) *?whaler (masc.) 'whale-man' Novel Compound

5. Incorrect attempt to compound *amianthropos for amanthropos [stimulus: amf]
'sheep-man' Novel Compound

6. Other neologistic fonns *fidh(da for fidhotaghos [stimulus: tfdhi]
*?neologism (fem.) 'snake-eater' (mase.) Novel Compound

•

•



• Chapter5 140

•

•

DLI subjects did attempt to use -0- but did so inconsistently, and invariably failed

to use it correctly. Examples (3a) and (3b) illustrate how DLI responses deviated from

the target response.

Given response Target

(3a) the + anthrop os = *thQanthropos theanthropos [stimulus: theos]
'god' 'man' 'Jesus Christ' Real Compound

(3b) fagh os = *psanlQfaghos
,

[stimulus: psan]psar+ psarofaghos
'fish' 'eater' 'fish-eater' Real Compound

In (3a), we see that the root has been reduced and that -0- has also been. Missing

root elements may be vo\vels (as in (3a», consonants, or syllables. The stimulus for the

root the- 'god' was the nominative case fonn thefJs.

In (3b), we see root extension, also with an attempt ta use -0-. We note that the

root psar- 'fish' does not surface with any inflection that would result in the fonn psara.

The trigger stimulus used y;as psari tfish' in the singular nominative case; the plural

nominatve fonn is psaria. As \\ith root reductions, root extensions may affect phonemes

or syllables, not in any predictable manner (see also further discussion below and

examples (4a) to (Sc».

Young controls over-regularized -0- in a more predictable manner: Specifically, -

0- surfaced even when not required, namely when the second element was vowel-initial.
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place but not restricted to consonant-initial second constituents).Consider (3c):

(3c)

Given response

alogh + anthrop os = ·alogh~thropos

'horse' 'man'

Target

aloghanthropos
'horse-man'

[stimulus: aIogho]
Novel Compound

Considering errors by compound type, DLI subjects were more likely to have

wrong root boundaries, truncating roots or lengthening them. Root truncation was more

likely to occur when the first compound element had tbree-syllables but only for younger

DLI subjects. Consider examples (4a) to (Sc):

(4) Root reduced:

•
Compound elements Given Response Target Trigger stimulus

(4a) anthrop + fagh os = •anthrofughos
'man' 'eater'

,
anthroPQfaghos
tman-eater'

anthropos
Real Compound

Problem: missing last consonant from first root: Ipl

Compound elements Given Response Target Trigger stimulus

(4b) pondik + anthrop os =·pondanthropos
'mouse' 'man'

Problem: missing rime from first root: likI

pondikanthropos pond1ki
'mouse-mant Novel Compound

•
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(S) Root lenlnbened:

142

Compound elements Given Ro-ponse Target Trigger stimulus

(Sa) hin + anthrop os = *hin01hanthropos
'goose' 'man'

hinarlthropos
'goose-man'

hlna
Novel Compound

Problem: extra phoneme in beginning of second root: /th/

(Sb) alogh+anthrop os =
'horse' 'man'

,
*alogh~thropos alogbanthropos

'horse-man'
"alogho
Novel Compound

Problem: extra phoneme in beginning of second root: /p/

• (Sc) raien +anthrop os = *falen~mthropos

'whale' 'man'
falenanthropos
'whaie-man'

~ena
Novel compound

•

Problem: extra phoneme in beginning of second root: /p/

An error analysis by group is summarized in Table 5.2 where errors are presented

by type and scores are out of ail compounding attempts. As DLI anempts to compound

increased, so did root errors. Young controls have a relatively high score of incorrect -0-

realizations due to their tendency to overregularize -0- whereas DLI subjects do not

attempt ta use -0- consistently. The most striking difference between the control groups

and the DLI group is their root boundary errors 50 that 81.25% of DLI compounding
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1.25% for age-matched controls.

Table 5.2 Errors by type over ail responses (mean per group).

ERROR TYPE Young Controls DLI Subjects Age-Matched Contrais
out ofall responses

Alternative Marking 0% 14.75% 0%
(stress shift)

Subst'n with Real Word 00/0 6.5% 1%

Repetition of Stimulus 0% 1% 1%

ERROR TYPE out of Young Controls DLI Subjects Age-Matched Contrais
compounding attempts

Incorrect -0 0.75% 6.3% ()o/o

Realization

Possible Over- 23% 2.5°.10 0%
regularization of -0

Ail Reduced Roots 2.5°.10 49.86% 1%
Ail Lengthened Reets 2.5% 31.39% 0.25%

Sum of Root Errors 5°,/0 81.25°/. 1.25°,/0

5.4 Summary

The results of the compounding task support of the main hypotheses. In terms of

morphological representations, DLI subjects do not seem to have reliably abstracted

bound roots of known nouns as shown by their difficulty with root boundaries and fewer

•

•
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•

attempts to fonn novel compounds. In addition, in terms of I::crphological processing,

DLI subjects seem unable to use the compounding morpheme ~>- in a morphologicaIly

constrained way.

The next chapter aIso aims ta pro\ide supporting e\ic~~e to this effect from a

production task on diminutive formation v."hich requires not o:ly the use of bound roots

but aIso the use ofderivational affixes and inflectional affixes.
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Chapter 6

Developmental Language Impairment and Diminutive Formation in Greek

145

Experiment 1: Production

• 6.1 Hypotheses

•

Greek diminutive fonnation is a very productive process that is observed early (2;0)

in language development (Stephany,1995). Non-impaired controls are therefore expected to

he able to easily form novel diminutives and their errors are expected to he

overgeneralization errors sunilar ta those reported in the spontaneous language production

literatlU'e (see also chapter 2). Specifically, non-impaired subjects are expected to neutralize

masculine and feminine nouns when fonning diminutives and in doing 50 are expended to

use the high-frequency -ak- diminutive allomorph.

Moreover, non-impaired subjects are not expected to have root boundary errors for

regular diminutives but are expected to regularize irregular real or novel diminutives.
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errors in selecting diminutives subcategorized by the root. DLI subjects are also expected ta

make structural (i.e. root boundary) errors when forming novel compounds. In producing

real diminutives, DLI subjects are expected ta do bener than on novel ones since they may

rely on lexical retrieval.

Greek DLI subjects are expected ta understand the conceptual aspects of using

diminutives. The subjects participating in this study \\·ere observed, in spontaneous speech,

to produce diminutives. They did so in the pragmatically appropriate context but produced

ooly high-frequency attested fonns.

It is assumed here that diminutive representations for non-impaired subjects are as

in (1). The linguistic structure is fully abstracted to include a bound ro04 a derivational affix •
and an inflectional affix. DLI subjects are assumed ta have impaired internai word

structures for diminutives sunilar to simple representations as illustrated in (2).

•
= 'little line'

~N fem.nonug.

-a-ul­
'little'

N
Ward dirninuti\"e. fem.nom.sg.

ghram
'line'

Stem

A
Root ~irninutive

1

(1)
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(2)

ghramUla
4linie line'

147

•

•

Whether DLI diminutive representations have more word internai structure than that

proposed in (2) will be empirically determined by the findings. The absence of evidence

for a representation such as Cl) for DLI subjects should he most apparent when DL! subjects

are required to fonn novel diminutives when prompted with novel nouns.

6.2 Methodology

Subjects

Nine DLI subjects participated in the diminutive formation task. DLI subjects' ages

ranged from (5;0) to (16;0) and only one was female. Each subject was matched with an
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participated in the task.

Test design

This was a production task where the subjects were cued ta produce 100

diminutives (80 real, 20 novel ones). Of the real diminutives, 30 were real regular ones (10

for each gender), 10 were irregular ones (all neuter), 10 were fillers to control for word

length given that the diminutive is always at least one syllable longer than the base noun,

and 10 were non-diminutive base nouns whose ending is (-aki] but are not diminutives (all

neuter). This last type of real noun will be referred to as raki] base nooo; these nouns are

not reai diminutives because the [ak] in their ending is part of the noon's root and the [il is

the phonetic fonn of the inflectional ending.

Of the novel diminutives, 30 were based on reaI regular base nolIDS (10 of each

gender) and 10 were based on irregular real base nouns (all neuter). The list of stimuli used

can he found in Appendix D.

The order of the pictw'es on each page was semi-randomized and sa \\"3.5 the arder of

the stimuli through the test T\\'enty reai and ten novel stimuli items were semi-randomly

distributed through the test ta he used as distractors by triggering the base noun so that the

subjects would not have to continuously produce diminutive nouns. This switching frOID

•

•
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•

triggering the diminutive to triggering the base was meant to discowage perseveration of

response patterns.

Procedure

Each base noWl was presented with a corresponding picture and was paired with a

picture of the same object but smaller; the smaller picture appeared immediately under that

ofthe base noun on the sarne page. An example is provided in (3a).

The same procedure was followed for novel stimuli as in (3b). For example, for a

base - diminutive pair, as in (3a), the subjects were frrst shown a picture ofa (rug) and were

toId: 'Here is a big (mg)'. They were then shown a picture of a much smaller (rug) and were

told: "Here is a little (rug). Do you know how else we calI it? We calI it also a __.' The

diminutive noun in parenthesis is what varied from question to question. In the (rug) case,

the expected response was /cha/a/d 'rug-dim.', which is a real diminutive.

Subjects were also requested to repeat the base noun used as the trigger in order to

ensure that they could articulate it
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(3a) Example of triggering a real diminutive.

Na éna meghâlo khall.
.Here is a big rug..

Na éna mikri> khall. Kséris pos alios to léme? Ta léme ke __?
-Here is a linle mg. Do you know howelse we cali it? We also cali it a __?'

150

•

•
A novel noun triggered the novel diminutive in a sunilar manner. The subject was

sho\\tll a dra\\"ing of a novel object or creature and was lold, 'Here is a big (roUa ·wug')'.

The subject was then sho\\n a picture ofa much smaller (YlUg) and was toId: 'Here is a linle

(rolj~ ·\\ug'). Do you know how else we caU il? We cali it also a __.' ln the (ro/ia)

case, the expected response was ro/usa 'wug-dim:, which is a novel diminutive fonned on

analogy to the anested noun base - diminutive pairfoUo -jo/usa 'nest - linIe nesf.

•
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The \\'ay in which the base noun \Vas triggered was as follows: the subjects was

given the diminutive of the trigger noun in the carrier sentence. 'This is a small (X-

diminutive)' and shov.n the small object in the picture; they were then sho\\<n the bigger

object in the other drav.mg and were asked. 'And this is a large __T expected to pro\;de

the base noun.

(3b) Example of triggering a novel diminutive.

Na rnfa meghaIi rolia.
~Here is a big wug.'

Na mfa miIal rolïa. Kséris pas alios tin léme? Tin léme ke __?
"Here is a linIe wug. Do you know how else we calI il? \\~e also caB il a __?'
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6.3

Scoring

Responses from the production task were coded as: (a) dimininuti\ization attempt

(correct or incorrect for (i) root bOlUldary, (ii) choice of diminutive affix (class,

boundaries), (iii) choice of inflection (gender, class), (b) substitution with another word

(reaI, neologism), (c) no response, or (d) repeating the trigger stimulus (simple noun fonn) .

Results and discussion

The performance of DLI subjects on the production task was significantly worse

than that ofany of the control groups (see aIso Table 6.1). This was especially true for novel

diminutives, as expected. DLI subjects had 42.4% correct resPQnses compared 10 84.5% of

age-matched controls and 88.4% of younger contraIs. On novel diminutives (as weil as on

other stimulus types) age-matched controls and younger contraIs performed doser to the

non-matched adult control group (84.7%) than they did to DLI subjects.

•

•
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Table 6.1 Production task scores on real and novel words by group

•

•

Stimulus type Adult controls Age-matched DLI subjects Younger contrais
n=5 controls n=9 n=9 n=7

Ali stimuli n=IOO 89°1'0 8S.6°fct S4.9°1'o 88.3%

Ali Real stimuli 0=60 91.6% 86.2% 62.6% 88.3%

Real regular 0=30 83.901'0 81.7% 56.3% 84.8%

Real irregular 0=10 98% 84.4°/c) 49% 85.7%

Real -aki base 0=10 10OO/c) 98.90/c) 75.6% 100%

Real multisyU. n=1O 100% 95% 70.1% 97.4%

Ail Novel stimuli 0=40 84.7% 84.5% 42.4% 88.4%

Novel regular 0=30 82.8% 84.7% 40.2% 88.7%

Novel Irregular 0=10 91.1% 84% 50.6% 87.7%

DLI subjects did relatively weIl on the [ili] ending base nouns (DLI correct

responses = 75.6%) which suggests that their difficulties in diminutivization production are

not due ta articulatory problems. Simîlarly, DLI subjects did weIl on base nouns that were

multisyllabic (70.1%) which indicates that long ward production difficulties alone cannat

account for the diminutive errors we observe.

Perfonnance by noun gender is uneven for all groups. Masculine bases have the

lowest scores compared ta feminine and neuter in that masculine nouns (both real and

novel) are most likely to undergo gender change or gender neutralization. Even neuter

nouns, especially novel ones, however, have low scores for DL! subjects. DLI performance
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presents the group' s scores by gender breakdown.

Table 6.2 Group scores for production of real and novel diminutives by gender.

Group Real Diminutives Novel Diminutives

% aIl reg masc.n fem. neut. irreg. aIl reg. masc. fem. neut. irreg.
correct n=30 =10 n=10 0=10 0=10 0=30 n=10 n=10 n=10 n=10

DLI 56.J 8.9 78.8 78.9 49 40.2 17.8 46.9 56.7 50.6

YC
58

84.7 62 85.5 98 85 40.2 76 86.7 98 87.3

AMC59 81.7 42.2 79 76.7 84.4 84.7 58.9 60.5 72.2 84

Ae60 83.9 50 100 100 98 82.8 70 80 98 91.1

Age effects are noticeable in that DLI and control subject performance improves

with age. Older DLI subjects perform better as they grow oider although not as reliably sa

as do control subjects and only for real nouns. Pearson's correlation ofage and performance

for DLI subjects is 0.52 for real noWlS (AMC: 0.43) compared ta 0.29 for novel nouns

(AMC: 0.49) . Table 6.3 shows performance by subject on regular real and regular novel

diminutives in order of increasing age.

•

58

59

fiO

YC denotes Younger Contrais.

AMe denotes Age-matched Controls.

AC denotes Adult non-matched Contrais. •
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Table 6.3 Production scores by subject for real and novel regular diminutives.

61

•

DLI Subjects Regular Diminutives Age-Matched Regular Diminutives
% correct Contrais % correct

Code (age) Real n=30 Novel n=30 Code (age) Real n=30 Novel n=30

GIF91CAA61 (5;6) 36 7 GNF80CK (5;11) 70 59

GIM91CAM (5;0) 0 0 GNM90CA (5;6) 47 45

GIM89CSY (6;11) 63 59 GNM89CP (7;2) 97 93
GIM89CSV (6;11) 67 45
GIM89CSP (6;11) 67 41

GlM87CCC (8; Il) 60 21 GNM88CT (8;5) 87 97

GIM87CKA62 (9;5) 93 100 GNM87CY (9;2) 90 100

GIM82CKM (13;6) 70 62 GNM82CP (14;0) 100 100

GlM80CMT (16;0) 65 28 GNM80CK (15;9) 77 83

Error patterns and response types are also infonnative. We now consider errors by

type; diminutivization attempts compared ta other responses, gender neutralization, root

errors and non-diminutivization errors. Table 6.4 summarizes errer types by group.

Subject GIF91CAA is the focus of Stavrakakis' (1996) case study on Greek specifie language

impainnent and feature agreement in the verb phrase.

long time to responct did so effortfully, and seemed very unsure about bis respooses. The same pattern has

been noted in sorne English DLI subjeets who do well 00 elicited production tasks (sec Gopnik, 1995).•
62 This subject's score is high but he was ineluded in the DLI group nevertheless because he took a
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Table 6.4 Production errors by type for each group.

156 •

Group IL % ofdim'n % ofdim 'n errors % ofdim 'n en-ors % ofail en-ors %ofa/l %ofal/
~emptsout of withgender with frubstituting errors errors
1aJ/ change rool changes Irea/ ward no repeating
responses response trigger

%./ rea/word guI, . ed 6J Je 6~
Je re arr

DLI 75 73 27 30 10 16 4 8 7

YC 98 89 47 31 22 0 <1 0 3

AMe 98 88 44 37 23 0 <1 0 2

AC 99 90 47 31 6 2 5 0 7

Non-diminutivization errors consiste~ as expecte~ in substitution of the target with

real words, no response, repetition of the trigger or production ofneologisms.

Whereas non-impaired subjects substituted only novel diminutives, DLI subjects

substituted in more directions6s
• They substituted, for example, when asked to give a novel

•

Root reduced, extended or degraded through Ioss of phonemes or Ioss of phoneme features,

resuIting in a neologism.

63 In the context of irregular diminutives.

•
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base and were provided with a novel diminutive by giving a phonetically suniIar real base

or a real diminutive, and when asked ta give a novel diminutive by giving a phonetically

sunilar real diminutive (sec aIso (3a) ta (3f):

(3) Substitution errors

(a) Novel Base triggers Real Base instead ofNovel Diminutive

(b) Novel Diminutive triggers Real Diminutive instead ofNovel Base

•

Novel Base: ~a

Novel Diminutive: sunal8.Io

Given Response:

Given Response:

ghaIa 'milk'

kunel3.Id 'little rabbit'

(c) Novel Base triggers Real Diminutive instead ofNovel Diminutive

Novel Base: b(ghos Given Response: baIaId 'little ball'

•

AlI groups attempted ta produce diminutives more than any other type of response.

Successful attempts, however, distinguished the DLI group frOID the control groups. When

diminutives were produced, groups aIso tended to differ in the types of errors they made.

The phonological factors that affect real word substitution specifically, and lexical retrieval in

general, have to he further investigated; data frOID acquired aphasia and very early stages of normal

language development show similar patterns (1 would like to thank Lise Menn for pointing this out).
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novel stimulus trigger is jOmbos and it triggers the real neuter noun vambélld which is

phonologically related but not targetted and not even a diminutive. This response example

is a base fonn that happens to he morphologically not related and coincidentally ends in a

diminutive-like phonetic shape without being diminutive. Example (4b) illustrates an error

which is a diminutive attempt with a gender change; the produced forro is attested. Example

(4c) illustrates an error which is a neologism.

(4) Trigger noun Given Response Targetted Response Subjects

(a) fambos vambaJa fambakos GIM87CCC
novel masc. ' tt ' •co on ncut..•base noun

(b)

Cc)

,
arkUdhos
'bear' masc.

lemos
'throat'ma5C.

arkudhili
'teddy bear' DeuL, dim.

lemoli
neologis1l1ncuL, base

arkudhikos
'teddy hear' masc•• dim'

lemudh3kos
'little throat'masc•• dim.

GIF90CK
GIM87CCC

GIM89CSV

AlI the control groups, in contrast, were more likely to produce diminutives that

were morphologically related to the trigger noun and were either attested forms or novel

ones which had been given a neuter gender. Moreover, whereas the MOst common type of

gender change direction for novels and rea1 was for masculine (mostly) and feminine nouns

•
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ta neutralize in the diminutive (5a), DLI subjects were more likely than controls to have

other directions of gender change as in (5b).

It should he noted that sorne responses contained multiple errors (as in (6») which•

(5)

(a)

(h)

Base Noun

1
thipoSmasc.
noveI

Targetted Diminutive

thipaJcosmasc•

Given Response

thipu1arem.

Subject

GNM90CA

GIF91CAA

meant they were coded for more titan one error type.

(6)

(a)

Trigger

trolos
novelmasc

Targetted FOtm

trolaIeos
novel-dim·masc.

Given FOnD

zonaIa
'belt' -dim.neut

Problems

real ward
genderchange

Subject

GIM80CTM

•

(h) sodhi sodMki
novelncutcr novel-dim·neuL

, .
zan
'effort'-ba5encut.

rea1 word GIF91CAA
no diminutivization
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root errors consisted entirely of irregular diminutives becoming regularized by producing

the base root followed immediately by a diminutive affix as in (7) whereas the attested

irregular diminutive for this example mt/o - milarélld 'apple - linle apple· has two

phonemes [ar] between the root and the diminutive affix .

(7) Trigger

mllo
'apple'

Root

rvflL-

Targetted Fonn

milacikï
'little apple'

Given Fonn

milw
regularized root + dim.

•Root errors of DLI subjects affected both irregular and regular diminutives and

resulted in the base root becoming extended (8), reduced (9) , and aIso, even if less likely,

regularized as in (7) suggesting that the root boundary was randomly chosen. Phonological

errors were aIso more likely for DLI subjects; such errors involved phonological features or

syllables as in (10).

(8) Extended Roots

(a) Base Trigger Targetted Diminutive Given Response Inserted material

trOlos
noveimasc.

trolaIcos
novel-dÎIIlmasc.

tralalaIa
novelneUl

syllable [la)

•
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(b) blghos
novel

bighakos
novel-dim

bighokatas66

novel-dim
phonemes [ok]

(c) Base Trigger Targetted Diminutive Given Response Inserted materiaJ

réfkos
novel

refkclkos
novel-dim

refkokakos
novel-dirn

67phonemes [ok]

•

We note also that there is more variance m DLI subjects~ novel diminutive

fonnations compared ta control subjects. Control subjects have less within subject and

across subject variance.

(9) Reduced Roots

(a)

Trigger fonn

dhakhtilidhaId
'ring~ -dîm.

Expected fonn

dhakhti1Idhi
'ring~ -base

Given Response

dhaktlIi
neologism

Missing materiaJ

phoneme [dbt 8

66 The diminutive affix is added most likely to the fonn b;gho rather than the root bigh-; the

phoneme [le] before the diminutive may fill in for a missing onset to the following syllable given that DLI

subjects prefer core syllables and sometimes insert onsets to vowel-initial words (e.g. omos becomes k!Jmos

for one of the DLI subjeets in a different context). The removal of the word-fmal [s] as in bfghos - bfgho is

a common DLI error in attempting to get a root in the pluralization task as weil.

67 See previous footnote.

68

•
The related word dh!zlchtiJo also exists the root of which is DHAKHTIL- 50 that the subject's

response is, in this broader interpretarion, based 50mewhere between a rather opaque shorter root and a

more transparent root
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(b)

,
polithronula
'annchair' -dim.

polithr6na
'annchair'

politbrUIa69

neologism
phonemes [on]

The reduction of root material by DL! subjects contrasts with the regularization of

irregular roots that we see in young and age-matched controls. A minimal pair of errors in

this sense is provided by the the irregular diminutive khoryudhaki 'little village' which is

regularized as khorydki 'neologism' by several young controls but as khorél1d 'neologism'

by two DLI subjects; the base fonn is khory6 'village'.

Young controls will often 'regularize' diminutives by giving the root of the base

noun followed by a diminutive affix and an inflectional affix without the intervening

material which makes it irregular. Examples of this include the base noun m{/o 'apple'

which becomes milara/d 'little apple' instead of mi/a/d and the base noun vuno 'mountain'

which becomes dirninutivized as vuna/afd 'little mountain' instead of vunaki; control

subjects often gave mi/a/d and vunaki as diminutives for these base nouns respectively.

(10) Phonologica1 errors afIecting the mot:

•

Base FOnD

,
vatrakhos
'frog'

Repeated as Diminutive atternpt Target Diminutive

vatatos vananaci vatrakhakos / vatrakhaki
'neologism,

69 The same subject bas successfully repeated polithronu/a before attempting to give its base. •
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•

•

Neologisms were most likely ta result from DL! root errors and diminutivization attempts

in general.

As for phonological errors to note in tenns of DL! produced forms, there are

omissions, insertions, and substitutions of phonemes, phoneme features and syllables

(sometimes reduplication). DL! eITors (even neologisms) typically do not result in fonns

longer than four syllables. Long vowels or intersyllabic pauses sometimes marked missing

material. This is compatible with the prosodic analysis of data from English DLI subjects

(cf. Piggon and Kessler Robb, 1994).

There is support for the two main hypotheses of the production task, namely, that

DLI subjects would he more likely to produce feature errors and root errors \\'hen

attempting to dirninutivize. The fust fmding corroborates the results of the pluraIization task

and the second those of the compounding task.

Experiment 2: Comprehension

6.4 Hypotheses

The diminutive comprehension task aimed to bypass any production processing

difficuIties that the subjects might have and presented them with choices of possible

matches between diminutive or base forms to a set of pictures, aiming to see whether novel

diminutives would he understood, if provided, in a more accurate manner than when they
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easier than the production one for both impaired and control subjects. It was also expected

that, for DLI subjects, the noyel diminutives would he easier to recognize than \vere to

produce.

6.5 Methodology

Subjects

The same subjects who participated in the diminutive production task participated in the

comprehension task.

Test design

lbis was a comprehension task where the subjects were cued to point to picture in a

set of four pictures on a single page. The same set of target pairs was used as for the

production task. The list of stimuli (triggers and targets) and the semantic foil for each pair

are given in Appendix D.

There were 100 pages in the task binder, each page containing two pairs of pictures:

One pair depicted a picture of the trigger base noun and a smaller picture depicted its

respective (target) diminutive. The other pair depicted a picture of a base noun of the same

•

•
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•

•

semantic category as the trigger base noun and a smaller picture of the diminutive of this

semantic foil base nooo. For example~ the two pictures of the stimulus pair 'door - little

door' apPeared with a pair ofpictures that had the semantic foil 'window - little window' .

The real and novel trigger and target pairs of base noun and diminutive were the

same as in the production. The real noun base-diminutive pairs were matched \\'ith a real

pair of base-diminutive semantic foil noUDS. The semantic foil for the pair of novel­

diminutive nouns had ta he equally without meaning as the novel 0000. A large X and a

little X therefore functioned as the semantic foils for the novel target noun pair of base­

diminutive stimuli.

For all base noUDS, each was presented with a picture and was paired with a

diminutive the picture of which apPeared next to the base noWl on the same page. Either

over or under this pair (randomly) there was a sunHar pair but of a semantic foil. The same

procedure was followed for novel stimuli. The order of the set of pictures on each page was

semi-randomized and so was the order of the stimuli through the test.

Twenty real and ten novel stimuli items were semi-randomly distributed through the

test to he used as distractors to trigger the base noun so that the subjects would not have to

continuously identify diminutive nouns and therefore to discourage perseveration of

response patterns.

This comprehension task was given to subjects in a session after the production task.,

whenever possible, in arder to avoid cuing or leaming effects since the experimenter here
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picture.

Procedure

For each base - diminutive pair, the subjects \\"ere frrst shown a picture of a (tree)

and were told: 'Here is a big (tree)'. They were then sho\\m a picture of a much smaller

(tree) and were toId: ·Here is a little (tree)'. In the same way, the semantic foil was

introduced: 'Here is a big (flower).' 'Here is a little (flower)'. The diminutive noun in

parenthesis is what varied from question to question. AlI four pictures were on the same

page and could he vie\\·ed by the subject as long as necessary .

The subject was then requested to point to one of the four pictures with the

following instructions: 'Show me the (tree-diminutive) please'. This \\·as when the subject

hear the diminutive fonn of the target picture for the first time during the task. No

diminutive form had been used when introducing the items depicted in the pictures. In the

(tree) case, the targetted response was for the subject to point to the small tree.

•

•



• DLl Diminutive Formation in Gree!

(4a) Example ofa real base-diminutive pair with a base-diminutive foil.
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•

•

Na éna meghBJo dhéndro.
'Here is a big tree.'

Na éna meghaIo luludhi.
'Here is a big flower.'

Dhlkse mu to dhendIiki.
'Show me the tree..mm. '

Na ena mikr6 dhéndro.
'Here is a little tree.'

Na ena mikro lubidhi.
'Here is a little flower.'
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(4b) Example of a novel base-diminutive pair with a base-diminutive foiL

168

•

r\a mfa meghali rolia. Na mla mikrf roliâ.
"Here is a big (noyel noun-fem)." 'Here is a tinle (novel noun-fem).·

•
x

Na éna mikro X.
·Here is a linle X.'

Na ena megh~llo X.
"Here is a big X.'

Dtllkse mu ti rolftsa.
·Sho\\· me the (novel noun-dim).'

•
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A pre-trial established understanding of the task by targetting three diminutives and

one base using the same instructions and stimuli style as the test itself. The subjects were

aIso asked to point to a little (example noun) and the big (example noun) independent of the

task paradigrn to ensure that they could distinguish two different items in tenns of size. This

independent checking is useful to show that subjects know the conceptual difference

betw'een two objects which differ only in size in case they cannat morphologically

distinguish a base noun form from its diminutive fonn.

Visual stimuli (pictures for the target nouns and semantic foils) were presented

sirnultaneously with the auraI stimuli which were embedded within a sentence. Subjects'

responses were noted by hand on a separate scoring sheet coded so that the subject would

not know what picture was being requested or whether the response was appropriate.

Scoring

For the comprehension task, a response could he incorrect in the following ways: Ca)

choice of picture depicting the bigger item when requested to show the diminutive (b)

choice of picture depicting the semantic foil instead of the targetted fonn. Choosing the

diminutive foil when asked to choose the non-diminutive base would be coded as two

errors: wrong root and wrong derivational affix.
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6.6 Results and discussion
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As expected, DLI subjects perfonned more poorly than any of the control groups in

ail types of diminutives. The contrast between DLI and non-irnpaired perfonnance,

however, was not as extreme as it had been for the production task. DLI subjects aIl did

better on the comprehension task than on the production task.

Table 6.5 provides DLI scores for real and novel diminutives by subject compared

to age-matched controls~ scores, and Table 6.6 summarizes ail groups' perfonnance by type

of stimulus, diminutive and non-diminutive fonDS.

DLI Subjects Regular Diminutives Age-Matched Regular Diminutives
% correct Contrais % correct

Code (age) Real 0=30 Novel 0=30 Code (age) Real n=30 Novel n=30

GIF91CAA (5;6) 58 53 GNF80CK (5;11) 97 100

GIM91CAM (5;0) 10 43 GNM90CA (5;6) 100 100

GIM89CSY (6;11) 58 78 GNM89CP (7;2) 97 100
GIM89CSV (6;11) 97 97
GIM89CSP (6;11) 71 68

GIM87CCC (8; Il) 97 83 GNM88CT (8;5) 100 93

GIM87CKA70 (9;5) 90 97 GNM87CY (9;2) 100 97

GIM82CKM (13;6) 100 97 GNM82CP (14;0) 100 100

GIM80CMT (16;0) 97 90 GNM80CK (15;9) 100 100

Table 6.5 Comprehension scores by subject for real and novel regular diminutives.

•

70 This subject's score is high but he was included in the DU group nevertheless because he took a
long time to respond, did so effortfully, and seemed very unsure about his responses. The same pattern has
been noted in sorne English DLI subjects who do weIl on elicited production tasks (see Gopnik, 1995). •
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As a group, DLI subjects did not perfonn as weIl as control subjects (DLI average

was 79.1% compared ta young contraIs' 96.5%, age..matched contraIs' 96.9% and aduit

controls' 100%) but did better on the comprehension task than they had on the production

task (where DLI group average was 54.9%). This was especially tnle for the younger DLI

subjects.

Whereas control subjects' perfonnance is high for ali diminutives regardless of what

diminutive affix they have, DLI subjects' perfonnance is better on -a/d diminutives than on

diminutives with other endings. This may he due to the high-frequency of the ..ak..

diminutive affixe DLI subjects also did well on multisyllabic words for which they had to

choose the base.

Further evidence that the Iow DLI scores are not due ta a general learning

impainnent cornes from their better performance on diminutives that end in the higher

frequency neuter [aki] compared ta other Iower-frequency endings. Younger contraIs or

age-matched controls show no such frequency or leaming effect at this stage.

As can he seen in Table 6.6, higher scores are associated with neuter diminutives.

Neuter diminutives are not suhject ta regularization or neutraiization effects that lower

perfonnance on masculine and feminine nouns for control subjects in the production task.

For contrais, comprehension of neuters is not that different from that of diminutives of

other genders. Recognition of frequent and non-frequent diminutive affixes is not
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high-frequency diminutive affix -ak-.

Table 6.6 Comprehension task average group scores on aIl real and novel stimuli

Group Total Real Novel
average

% correct Regular Irregular -akï Base multis base Regular Irregular

DLI 79.1 73.5 84.4 82.2 92.9 77.8 81.1

YC 96.5 99.4 94 94 92.7 98 98

AMe 96.9 99.3 96.7 96.7 96 98.9 98

AC 100 100 100 100 100 100 100

The following section of the discussion compares the comprehension and

production scores on diminutives for aIl groups for all types of stimuli.

Comprehension of diminutives or recognition of the contrast bet\\'een diminutives

and base fonns was easier than production of diminutive fonns for aIl groups, including

DLI subjects, as we can see from Table 6.7.

•

•
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Table 6.7 Average scores by group on production and comprehension ofdiminutives.

•

•

Group Diminutive Comprhension task Diminutive Production task

Average % Total Real Novel Total Real Novel
correct regular regular regular regular

DL! 79.1 73.3 77.8 54.9 56.3 40.2

YC 96.5 99.4 98 88.3 84.7 40.2

AMC 96.5 99.3 98.9 85.6 81.7 84.7

AC 100 100 100 89 83.9 82.8

For bath reai and novel nouns, neuter ones were the most likely ta have the highest

perfonnance scores for all groups compared to masculine and feminine nouns. DLI subjects

had their highest score (85.6% accuracy) for the comprehension with neuter nouns. In other

words, the words ending in [aki] were most likely ta he recognized reliably as diminutives

compared to diminutives with other suffixes.

Gender effects are summarized in Table 6.8 for both the comprehension and the

production task. Masculine nouns had the Iowest scores in comprehension and production

for DLI subjects. Contrais had more errors in producing correct real and novel masculine

diminutives as weil, although they did hetter than DLI subjects, and had few errors in the

comprehension task. Errors were most likely ta occur during diminutive fonnation of

masculine nouns and this was particularly true for DLI subjects. This pattern of difficulty is

in accord with developmental data (Stephany, 1995).
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required diminutive, are fully aware of which of the two pictures depicts the smaller item

and which the bigger item. If asked ta point ta the smaller item, they \\ill do 50 even if they

have just pointed to the bigger of the two following a request to point to the diminutive

forme One of the older subjects, despite his apparent good score, was 50 unsure of his

response that he asked severa! tirnes "The big one?" when he was asked ta point ta a base.

Table 6.8 Average perfonnance on comprehension and production by noun gender.

Real Regular

Group Comprehension Production

% correct Masculine Feminine Neuter Masculine Feminine Neuter

DL! 63.3 71.1 85.6 8.9 78.8 78.9

YC 100 98.2 100 62 85.5 98

AMC 100 98 100 42.2 79 76.7

AC 100 laD 100 50 100 100

Novel Regular

Group Comprehension Production

% correct Masculine Feminine Neuter Masculine Feminine Neuter

DL! 73.3 80 80 17.8 46.9 56.7

YC 100 96 98 76 86.7 98

AMC 100 97.8 98.9 58.9 60.5 72.2

AC 100 100 100 70 80 98

•

•
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The semantic foils did not detract the DLI subjects' choice which suggests that

they were focusing on pointing to an item that is both phonetically and conceptually

related to the trigger. In the production tasks, when DLI subjects substitute the target with

real words, we notice that sorne times these substitutes are ph~netically related and sorne

times they are conceptuaIly related. In the comprehension task, DLI perfonnance may be

higher than production due to the fact that the requested item is primed both phonetically

and conceptuaIly.

ft should aIso he noted that all DLI and control subjects found the comprehension

task "easy" when debriefed, but interestingly, DLI subjects consistently round the

comprehension task "harder than the production task", unlike contrais, even though all

groups did better on the comprehension task. This may be due to the DLI subjects having

more control of respoose choices in the production task.

DLI subject GIM87CCC found the comprehension task "easy" and spontaneously

started naming many of the reaJ items, both base and diminutive pictures, even though the

task did not require him to do so. His naming was quite accurate even though his

responses to requests to point to particular stimuli were not always accurate, especially

when it came to novel items.

The two diminutive tasks have given us two types of evidence. First, that DLI

subjects have trouble matching the appropriate inflectional affix to the stem once the

diminutivization process has taken place. Second, that DLI subjects have trouble judging
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errors which we also saw occuring in the compounding task in chapter 5.

The diminutivization tasks not only corroborate the earHer evidence, but they also

support the hypothesis that DL! morphological problems are due to an impaired linguistic

competence to building representations of bound morphemes and an insensiti\ity ta

word-internal structure. We no\\" need to discuss \\·hether this impairment is due to lexical

and non-lexical features not being morphologically visible to DL! subjects as they are to

non-impaired subjects. Moreover, we need to consider whether morphological feature

abstraction is critical in order to notice morphological paradigms \\'hich is necessary in

building word formation rules. These issues, in view of the experimental e\idence in

chapters 3 to 6, are further examined in chapter 7. •

•
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Chapter 7

Implications of Experimental Findings

177

•

•

This chapter re-evaluates the theoretical issues introduced in chapters 1 and 2

concerning DLI explanations, theories of morphological representation, processing and

acquisition in view of the experimental findings presented in chapters 4 to 6.

7.1 Implications for the nature ofDLI

In terms of whether DLI is due to a deficit in linguistic competence or linguistic

performance, the findings here support the hypothesis of a linguistic competence deficit.

DLI subjects'degree of uncertainty and their inability to correct themselves distinguishes

them as different fram non-impaired subjects. It is therefore unlikely that DLI difficulties

are limited to linguistic perfonnance. Performance (processing) limitations, if there should

he any, are likely to occur for DLI subjects no more than for non-impaired controis due to

non-linguistic factors such as fatigue, stress, and other psychological factors known to

affect performance.
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70

We see evidence that DLI subjects understand that viords may he modified in their

effort to provide sorne novei pluraIs, compounds and diminutives. It is not clear whether

what DLI subjects produce is the output of word fonnation as word fonnation is

understood to apply to the outputs of non-irnpaired controis. Irnpaired word fonnation of

DLI subjects as it is evidenced in this thesis is not incompatible with the observations in

word access experiments (Kehayi~ 1996) where word decomposition of DLI subjects is

also irnpaired (or even absent).

This thesis has confirmed that the grammar of DLI has lexical representations with

impaired morphologicaI features. Also, it has shown for the tirst time that DLI subjects

have impaired word-internaI structure. SpecificaIly, in fonning novel words, Greek DLI

subjects have difficulty (a) mapping sublexical features of affixes with the feature

requirements ofroots and stems70 and (b) knowing where root and stem boundaries are.

There have been previous reports on DLI subjects having difficulty with

inflectional affixes, but here we also have seen evidence that DLI affects derivational

affixes. Unlike controIs, DLI subjects have impaired lexical representations of inflected

words, derived words, and compounds. Outputs of word fonnation rules are impaired in

that the bases or inputs to the rules are underspecified for sublexical features.

1 use the tenns sublexica1 and subcategory as synonyms to mean features sucb as gender, or c1ass

(arbitrarily associated with a fOOt) and features sucb as number and case Ûlat are assigned through or

checked by morphosyntactic operations.

•

•
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What 1 conclude in this thesis is that the impairment we observe is inherent to the

lexical representations built in the DLI lexicon and that this impaired representation of

subcategory features has consequences for the operations that these representations

participate in.

The proposaI that DLI subjects' difficulties are related to morphologicaI features is

not new. Gopnik (1990a; 1990b) has argued that DLI individuals may be blind to

morphosyntactic features necessary for inflection in non-impaired grammars. Clahsen

t1989; 1992) has argued that principles of agreement control are impaired for sublexical

features. Rice (1994) has proposed that agreement involving SPecifier-head features is

impaired. Whereas Gopnik's (1990a; 1990b) view assumes an impairment of the features

Ùlemselves, the accounts of Clahsen (1989;1992) and Rice (1994) assume that operations

involving morphosyntactic features are affected.

Oetting and Rice (1993) suggest three possible explanations as to why English

DLI subjects show frequency efIects for regularly inflected forros. One proposaI is that the

frequency with which inflected words occur in their plural may affect the building of the

inflectional paradigm. Thus a rule such as that of pluralization may he acquired but later

than usual in that it depends on frequency effects for much longer than it would for non­

impaired children. The second proposai made by Oetting and Rice is that the \liard

formation elicited tasks may he too difficult and the observed findings a methodological

artifact. The third proposai is that the development ofa DLI inflectional paradigm such as
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the plural fonnation mIe continues to depend on input frequency because the DLI lexicon

is poorly or inefficiently organized. More specifically, when DLI children first notice

plural paradigms, they abstract a rule for plural formation but also retain non-productive

fonns in their lexicon much longer than non-impaired children. This third proposai has

elements of the delayed rate of development hypothesis. The DLI lexical representation

forms are assumed to he specified for subcategory features and what is assumed impaired

is the development of the operations that are triggered by the paradigms as weIl as the

dissociation between the regular and irregular plwal formation routes proposed by Pinker

(1991).

We now consider the different proposais made in the literature in more detaiI and

evaluate how they cao or cannot account for the findings in this thesis. First, we consider

what assurnptions or proposais are supported and then we examine how the findings here

would require sorne proposais to he modified. Table 7.1 outlines the main theories

proposed for DLI, what their predictions are and whether the findings substantiate their

expectations. We note that no single hypothesis, as formulated originally, predicts both the

sublexical feature difficulties and the word-internaI structure difficulties that were

observed in this thesis. Those hypotheses arguing for a performance deficit (perceptual or

articulatory processing deficit) or developmental delay deficit are not supported at ail

whereas those arguing for a feature deficit, feature agreement deficit or a rule deficit are

each partiaIly supported.

•

•
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Table 7.1 Main DLI proposaIs, predictions and support

•

•

DLI as a Deficit of Predictions Supported
Phonological processing

Saliency • no difficulties \Joith affixes that • no: plural foons problematic
(Leonar~ 1989) contain vowels and occur in even though vowel-fmaI &

Temporal stressed ward final syUables regardless word-final stress
(Tallal et al., 1996)

Articulatory processing • equal difficulty with simple • no: diminutive and base nouns
and complex words of ending in [aki] not equally

(Fletcher, 1990) equivalent segmental structure difficult
Rate of development • DLI errors wouJd be • no: younger subjects over-

equivalent to those ofyounger generalized inflectional endings
children while respecting gender;

(Ingram. 1976) younger subjects regularized
irregular stems

Missing features from affixes • affixational difficulties • yes: bath inflectionaJ and
derivational affixation outputs
impaired

(Gopn~ 1990b) • no boundary errors • no: morpheme boundary errors
Rule building • irregular morphology not • no: subregular plural fonnation

impaired; impaired

• word formation impaired • yes: outputs of word fonnation
(Gopn~ 1994d) impaired

Feature control agreement • inflectional and derivational • yes: bath infleetional and
diffieulties derivational outputs impaired

(Clahsen, 1992) • no boundary mors • no: morpheme boundary errors
Extended optional infinitive • not relevant 10 nominal word • not applicable

fonnation
(Riee, 1994)

Speeifier-head feature • infleetional and derivational • yes: outputs of inflectional and
agreement difficulties derivational affixation impaired

(Riee, 1994) • no boundar)' errors • no: morpheme boundary errors

If we assume that word-fonnation mIes are part of the lexicon (e.g. Halle, 1973;

Aronoff: 1976), the findings in this thesis show that the DLI lexicon is impaired in that

word formation rules of DLI subjects are impaired. This is in support of the linguistic mIe
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deficit account proposed by Gopnik (1994d) in that the product of word fonnation rules is

ungrammatical. DLI subjects, unlike controls, cannot produce well-fonned complex

words. In arder to account for the ward structure difficulties of DLI subjects (root

boundary problems), \\"e need to expand the rule-deficit hypothesis ta include both ward

formation rules and \\'ord-decomposition rules. Non-impaired decomposition rules can be

active if the representations they are to work on can he decomposed. If lexical

representations do not have word-internaI structure and their primitives do not represent

subcategory features, word decomposition rules will inevitably he impaired in that they do

not have access to decomposable representations.

The findings here aIso support Gopnik's (1990a; 1990b) hypothesis that DLI

individuals are impaired in recognizing or 'seeing' features necessary for morphological

and morphosyntactic operations in that sublexical features do not seem to he significant

for DLI subjects during word formation. Both hypotheses can he interpreted to affect the

type of lexicon that DL! individuals cao build in tenns of primitives and the rules that

govern well-formedness ofword fonnation outputs.

Gopnik's two hypotheses cao he interpreted as claiming that DLI is bath an

impainnent of feature representation (or recognition) and rule-building. The impaired

sublexical feature representations of a DLI lexicon would have consequences for building

a linguistic competence. If lexical representations are affected then inevitably 50 are the

products ofmorphologica1 operations (i.e., Gopnik's mIes) that use impaired primitives.

•

•
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Impaired subiexical representation also implies that neither \\·ord nor morpheme

representations of DLI subjects will have the structural information that is assumed for

non-impaired individuals. In order for bound morphemes ta he noticed as part of a

paradigm and therefore be abstracted, sublexical features of lexical representations must

be visible. Theo particular word-final segmental materiai can he conceptuaIly and

morphologically associated with one another ta fonn lexical representations of bound

morphemes (or lexemes, in Aronoff's tenns).

DLI lexical representations appear ta he missing bath sublexical features and

structure. DLI is similar to a very early stage (before the two-word stage) in non-impaired

language development. The underlying linguistic competence or potential of DLI

individuaIs, however, does not appear ta he the same as that of very young non-impaired

individuals. DLI is likely to he a linguistic impainnent that is pennanent rather than a

delay in the development of language acquisition. The grammar built by DLI individuals

is qualitatively different from that of controls. If DLI competence is similar to the

comPetence of very young childre~ it is so only in sorne respects71, and one bas to

question whether it could ever have the potential ofdeveloping into any other state.

Errors of contrais, especially young contraIs, show that when they overgeneralize,

they reguJarize mot boundaries (in their fonnation of irreguiar diminutives) and regularize

(see also Stavrakakis. 1996).•
71 This uneven competence is observed also in other levels ofanalysis ofDLI difficulties such as syntax



Chapter ï 184 •
morphological features of class (in plural or diminutive formation) toward frequent

inflectional paradigms. Young controls, unlike DLI subjects, are thus sensitive to \\'ord­

internai structure and subcategory features and use this information during novel word

formation.

The primitives stored in the DLI lexicon may he impaired with regard to the range

of possible morphologica1 representations but sorne lexical representations are still being

stored and accessed. We therefore need ta consider the type of features and structures that

cao be represented in the lexicon of DLI individuals.

Bath simple and complex forms may he represented as simple morphemes by DLI

subjects due to ail fonns being treated as morphologically opaque. Even forms that are

simple for non-impaired individuals, however, are impaired for DLI subjects with regard

to their feature representation.

There is common agreement among researchers working on DLI (see aIso Rice,

1994) that DLI subjects do not produce errors at the level of lexical features (lexical

features being features of the major lexical categories such as Noun or Verb (Chomsky,

1965)). Both spontaneous and elicited data across studies show that the distinction

between the categories NOWl and Verb is intact for DLI individuals. In contrast, sublexical

features (features that are important for the syntax of ward formation and are one level

lower than lexical ones such as those for gender or number or class (Aronoff, 1994)) play

no significant raIe in word formation for DLI subjects. If lexical features are represented

•

•
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in the DLI lexicon but not sublexical ones, then operations which depended on accessing

subcategory features would he irnpaired. Sublexical features may he more susceptible to

impainnent because they are more marked in that they develop later than lexical features

in non-impaired lexicon acquisition and in that not all languages mark sublexical features

morphologically whereas lexical features are wùversal .

The extent to which word-internaI structure in DLI is apparent depends on the

types of complex words a language may fonn. In languages such as Greek where roots are

bound, we see impaired root boundaries as \\-ell as impaired affix boundaries (specifically,

diminutive affixes). Impaired word internal structure is aIso evidenced in DLI subjects'

attempts to use inflected nouns as first elements in compounds as weIl as in DLI subjects'

being inconsistent in estimating root boundaries.

Can affixes he represented at all in the DLI lexicon, perhaps with no subcategory

features but at least with lexical ones, similar to lexical morphemes? Independent work

has found no evidence for access to affixes for DLI individuals (Kehayia, 1996)

suggesting that affixes may not he represented at ail as affixes in the DLI lexicon72
• DLI

72 Bound morphemes may he represented as free forms under sorne conditions. Goad and Rebellati (1994;

1995) and Goad (1995) argue that when DLI subjects attempt pluralization in their extended English Wug

Test, the use ofEnglish phonological rules of pluralization is not consistent in that voieing assimilation and

schwa epenthesis do not apply in obligatory contexts which results in ugrammatical responses. Consider

exarnples (3a) through (3e) taken from Goad and Rebellati (1995):

Sîngular stimulus DLI pluralization attempt Problem

(a) page [paydh] no voieing assimilation; no epenthesis
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individuals then may have a lexicon that is impoverished in the types of primitives it can

store and access. Only free fonns may he stored \\ith any certainty and even those will not

necessarily have word-internaI structure.

The findings suggest that bound morphemes do not have the same morphological

status for DLI subjects as they do for non-impaired contraIs but word endings do seem to

he noticed by DLI subjects. Word endings may he modified by DLI subjects when

prompted to produce novel complex words but it is not certain \\,.hether word endings ha\"e

the status of affixes as they have for non-impaired individuals. For DLI subjects, word

endings, as segmental shapes, may become associated with conceptual features without

the necessary subcategory fcatures requisite in abstracting inflectionaI morphemes.

To summarize, the types of representations (with regard ta morphoIogicaI

structure) that are possible for DLI individuals seem to he more limited in range and type

than they are for non-impaired individuals. Simple morphological representations are

•
(b) wug

Cc) drish

[w.-gs]

[driJs]

no voicing assimilation

no schwa epenthesis

One of the error patterns in DLI pluralization, especially when fonning novel plurals, that Goad and

Rebellati identify is the use of [es] as an ending added ta novel singulars. The segment [5] is associated with

the conceptual feature of 'many', is assigned the lexical feature Kouo and it is used as a compound element

that attaches ta nouns. It does not behave, however, as an inflectional affix. Based on their observations of

DLI subjects' stress patterns during pluralization attempts and \"oicing violations for inflectional contexts,

Goad and Rebellati argue that DLI pluralizatioo is more simiJar 10 compounding noUDS ta /sI rather than ta

inflecting /71 and propose that DLI subjects bave an impaired representation for the plural~ namely IsI

instead of/71. •
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fonned regardless of the underlying structure of the input. Moreover, DLI representations

are missing morphological features. Only in a language with no subcategory features or

complex words would DLI not he noticeable on the morphological level. The range of

types of nonnaI and impaired morphologicai representations that DLI subjects are

asswned to build are summarized in Table 7.2:

Table 7.1 Morphological structure representations possible for DLI subjects

•

•

Structural status: Examples Structural status: Examples
simple complex

represented as Free morphemes in any represented as simple Inflected fonns in any language
simple structure language structure e.g. English regular plurals

e.g. Englisb roots e.g. Greek nominals
e.g. Funetion words

not possible to Sound morphemes in any represented as simple Derived items in any language
represent as true language structure e.g. Greek compounds
bound morphemes e.g. Greek roots e.g. Greek diminutives

e.g. Derivational affixes
e.g. Inflectional affixes

Let us now consider sorne of the explanantions proposed for DLI that are not fully

supported by the findings in this thesis. Non-linguistic explanations for DLI language

difficulties cannot account for consistent errors in judging root boundaries or

morphological feature agreement, as we see in the compounding and diminutivization
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73

tasks. A non-linguistic explanation that views DLI as an auditory signal processing deficit

(Tallai et al., 1996) or an articulatory processing impainnent (Fletcher~ 1990) cannot

account for the following findings. First, DLI subjects are more likely to err when faced

with producing or judging morphologicaIly complex words than simple ones. Second

DLI subjects can understand and produce multisyllabie words \\ith phonetie shapes

mirorring those ofcomplex words better than aetual complex words. Thirdly~ DLI subjects

have analogous morphologieal difficu1ties cross-linguistically although phonological

shapes differ across languages.

The findings of this thesis aIso pose sorne problems for those linguistic deficit

hypotheses that have been proposed in the literature which argue for an impairment of

feature agreement. The morphosyntaetie deficit hypotheses (e.g. Rice~ 1994; Clahsen,

1992) which aim to account for DLI problems within noun phrases and verb phrases do

not speak directly to the fmdings in this thesis.

Agreement errors, however, are not the only eITors we observe for DLI subjects.

Therefore, the specifier-head agreement defieit hypothesis is too narro\\·. Ifwe assume that

DLI individuals are impaired in coordinating agreement of features ben'ieen speeifiers and

heads (Riee, 1994), we could not account for impaired root and stem boundary eITors

evident during word formation73." In fac!, both Rice's specifier-head agreement deficit

Pronoun-antecedent agreement errors al50 sugg~st that the specifier-head agreement hypothesis

would be too restrictive (1 would like Brendan Gillon for pointing this out).

•

•
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hypothesis (1994) and extended optional infinitive hypothesis (1994) assume that the

structure of the primitives involved in agreement relationships and their subcategory

features are not affected.

According to Clahsen ~s (1992) control-agreement deficit hypothesis, inflectional

systems that should not he affected by DLI~ such as plural formation, do seem to he

impaired. Furthennore, an irnpaired agreement hypothesis (such as Rice's (1994) account

or Clahsen~s (1989) account) tend to be too restrictive and wouid have to be modified or

expanded to he able 10 account for DLI problems with free functional morphemes (closed

class items) such as particles, prepositions, reflexive pronouns and detenniners that are

omitted or substituted in DLI spontaneous speech, despite the fact that they can he

repeated as part of a given sentence. Closed cIass morphemes can he of use in non­

impaired syntactic structures only if syntactic operations cao access non-impaired

representations of such morphemes. If DLI subjects can represent ooly lexical features

without difficulty, then we would expect syntactic operations involving words with mostly

functional features (such as cIosed cIass words) to be impaired. This seems to he

supported by van der Lely'5 (1992 and later) findings that DLI subjects have syntactic

impainnents in operations that involve bath pronouns and inflection.

The hypothesis that seems to hest account for the findings ofthis thesis is that DLI

difficulties start with lexical representation and specifica1ly with subcategory feature
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representation. The findings of this thesis have implications for theoretical linguistics and

psycholinguistics.

7.2 Implications for theories ofword structure

Assuming that non-impaired lexical representations can include information for

morphological features and structure., it is oot necessarily the case that all representations

need ta have bath. There are representations that may he specified for features of numher.,

gender, for example, but have no word-internaI structure themselves. Such representations

would he appropriate for simple morphemes, opaque stems., or irregularly inflected words

as proposed by lexicoo theories such as those of Halle (1973), for example, and as

illustrated in (l).

(1) Structurally simple lexical representations

(a) simple morpheme

•

(i) N
Word singular

cat

(ü) {N} + AffixN

-hood •
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(b) opaque stem

Stem + {N, Adj.}

politic-

(c) irregularly inflected word

N
Word plural

mice

•

•

Complex representations are assumed for words that undergo transparent

inflection, derivation or compounding and therefore have a branching structure

representing the different primitives concatenated and the hierarchical relationship

between them. DLI individuals appear to have impaired root and stem structures (Le.,

Aronoff's lexemes). The perfonnance of the control subjects in this thesis provides

support for the lexicon models that assume representation of lexical and sublexical

features and representation of both simple and complex structures. There is also support

that bOWld roots are represented since we observe their use in novel word fonnation.

Class features become represented late for YOWlg non-impaired subjects in accord

with earlier reports in the literature in that we see generalizations of class within noun

genders. Nevertheless, subcategory features of gender and number are more likely to be

respected by non-impaired individuals, even if they are young, compared to DL!

individuals.
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7.3 Implications for theories of processing

Abstraction of inflectional and derivational morphemes entails intact ward

decomposition. DLI subjects do not seem able to use decomposed units such as bound

morphemes. This may be due to representational difficulties as discussed above in that

impaired ward decomposition mies may he a consequence of the impaired representations.

DLI individuals' better performance on rea1 words suggests that lexical retrieval

may he unirnpaired to the extent that the retrieved word matches the conceptual

requirements of the target. Law perfonnance on novel words, however, suggests that DL!

subjects are not able to construct complex words themselves but can only retrieve them as

\\onole fonns ifthey have been stored.

In non-impaired individuals, we see knowledge of ward structure and

representation of morphologica1 features during both word fonnation and word

decomposition. DLI individuals behave as though their lexicon lists only \\ilole-word

representations, in the manner posited by Butterworth (1983). DLI representations,

however, are underspecified for features, unlike the lexical representations of contrais.

Moreover, controls, may use more than one strategy in word access in decoding input

(Taft and Forster, 1976; Caramazza et al., 1988) in that they may use whole-word access

•

•
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for morphologically opaque or high-frequency words and also use decomposition for

complex words when these are morphologically transparent and low-frequency. Controls

may also use more than one strategy in word access in encoding output as weil (pinker~

1991). In contrast, DLI subjects seem to be restricted ta whole-word access alone

(Kehayia, 1996) and grammatical word fonnation may he reliably observed ooly when

compounding free uninflected (i.e. 'whole') forms as first elements of compounds (cf.

Oetting,1992».

If we consider morphological feature agreement or morphological feature

checking (Hale and Keyser, 1993; Keyser and Roeper, 1992; Pesetsky, 1994; Fabb, 1988)

as part of processing, then these operations are impaired (Clahsen, 1992; Rice, 1994) but

this could be regarded as a consequence of their input being impaired.

If we consider word formation rules as part of the lexicon, then they are

specifica1ly irnpaired in DL!. Word decoffiPOsition rules, however, although part of one"s

linguistic competence, are not assumed to he part of the lexicon proper. DLI then has

consequences for both representation, organization and access of words, even if \\'e

assume that ooly the lexical representations are part of the inherent problem in DLI and

that the atypical perforrmace of DLI subjects are the effects of this lexicon-based

impainnent.

The findings in this thesis also provide the second part of a double dissociation

between lexical representation and lexical access. DLI perfonnace here shows that lexical
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representations (storage) may he differentially impaired independent of word processing

(access). Specifically, DLI subjects seem to use (access) words that appear complex on the

surface but these words are underlyingly unanalyzed chunks and lack internai structure.

This is dissociated in the opposite direction in agrammatic aphasies, who are sensitive to

nonnaI morphological representations in lexical decision tasks even though complex word

output is impaired (e.g., Kehayi~ 1994; Kehayia and Jarem~ 1995). The agrammatic

difficulties thus appear ta he a problem of accessing underlyingly spared representations

during language production and their perfonnance suggests a relatively sound linguistic

competence. In cont:ras4 DL! subjects can access stored fonns but CaIUlot build

underlyingly grammatical word-internal structures.

Finally, the findings in this thesis are in accord with the frequency effects that are

noted in earlier studies. That DL! subjects do better 00 diminutives eoding in the high-

frequency neutral ending [aki] than on fonns with other diminutive affixes shows that they

rely on phonetic matching strategies more than non-impaired subjects who tend to do weIl

on diminutive recognition regardless ofwhich diminutive affix is used74

This contrasts with the non-impaired subjects' tendency in the production task ta produce more

diminutives with the diminutive afIix -a/c- and neutral in11ection-i

•

•
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7.4 Questions for further research

It remains to he investigated how early and at what rate contrais develop this

sensitivity to subcategory features of bound morphemes. Subcategory features play an

important roIe in setting morphosyntactic parameters (Lightfoot, 1992). It remains to he

investigated if and to \\"hat extent DLI subjects are impaired in setting language-specifie

parameters in morphology, especially with regard to ward structure. DLI may provide

cIues as ta what effect universal prineiples of ward structure can have in setting word

structure parameters in the absence ofsublexical features.

Empirical research is necessary ta detennine ta what extent morphological features

are accessible to DLI subjects. Psycholinguistic experiment cao he used to investigate the

status of different types of bound morphemes. One psycholinguistic experimental

paradigm to investigate the morphological structure of DLI subjects in comparison ta

control populations would he to use simple and prmed lexical decision tasks. Both

reaction time patterns and error patterns of compared groups are infonnative about the

morphological processing of given stimuli and the implications that can he drawn about

lexical organization. Specifically, forros that are related more closely tend ta prime one

another sa that by introducing one, we facilitate access to the other. Reaction rimes and

priming effects, therefore, inform us as to how closely base forms are related to complex
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they occur in. For example, bound roots cao prime their inflected forms (Kehayia and

Jarema, 1994).

A lexical decision task to complement each of the tasks presented here would he

useful; whereas controis involuntarily decompose and match units to stored items which

exist in the language and therefore are slowed do~ DLI subjects would he expected to

search only for a match of the whole given form. Kehayia7 s (1996) lexical decision

findings suggest that Greek DLI subjects would he impaired in any primed lexical

decision tasks where controls show priming for roots and stems.

Rejection of words that are complex but novel should he faster for DLI subjects

than controls7 whether we use stimuli with inflections or stimuli \\ith both derivational and

inflectional affixes because we expect no decomposition and no delay upon recognition of

real affixes. In controls7 the presence of real derivational affixes in novel words should

delay their decision to reject the novel stimuli as non words in the same manner that the

presence of reaI inflectional affixes does in other tasks.

Given that much of the evidence is based on groups of uneven numhers and age

ranges, the daims made here remain to he investigated with a longitudinal test design..

Off-line derivationaV inflectional morphological operations which also require the

use of roots and affixes as input could also he. Specifically, a derivational task with real

and novel adjectives derived froID noWlS could he designed. Greek adjectives may he

formed by concatenating a root to a derivational affix and inflecting the stem. For

•

•
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example~ ksil- 'wood~ combines with -in- to become inflected as ksi/in-o '\\·ooden'. Such

a task can examine root boundaries~ the status of derivational affixes that change lexical

category, and inflectional affixes as they are used by non-irnpaired and DLI Greek

youngsters. Real and no\·el roots could he used in such a task to test productivity of

linguistic rules and help us refine our understanding of DLI linguistic competence.

In addition to comparing DLI performance to young LI controIs, it would aIso he

fruitful to compare DL! performance to adult control groups. Adult Greek DLI individuals

whose linguistic capacity bas reached a plateau and therefore cao inform us of the final

state that can he reasonably expected of young DLI subjects (as has heen done in English

(Gopnik and Crago, 1991) and in French (Royle, 1996)).
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Appendix A: Subject Profiles •
Table 1 Profiles of Greek subjects v/ho participated in the plural fonnation task

Subjeet code l and age tested DLI \ Controf! DLI family history
Group;

GIF88CL (5~8) DLI - mother

GNF88CA (5:10) Control -
GIM87CS (6:5) DLI - patemal uncle

GNM88CL (6;3) Control -
GIM87CC (6:7) DLI - father. patemal uncle. 2 male cousins

GNM87CN (6:6) Control ·
GIF86CK (7:7) DU - brother. father. patemal aunt

GNF86CA (7;9) Control ·
GIF87CV (7: 10) DU - sister. father. patemal uncle

GNF87CV (7: Il) Control ·
GIM86CG (7: 10) DLI "! reported leaming difficulties in family

GNM86CL (8;2) Control ·
GIM80CM (14;6) DLI - patemal uncle and great uncle

GNM80CM (14;2) Control ·
GIM76CA (17;7) DL! ? family history not completely available

GNM77CD (16;7) Control ·

Participants in this study have each been given a code such that it contains the following
information: mother tangue (G for Greek), status of language (1 for impaired and N for non-impaired), sex
(F for fernale and M for male), year of birth (82 stands for 1982, for e.g.). the subject's gencration in the
family tree of living relatives (C is for third generalion in life). and initial ofkindred (S for Smith. for e.g.).

The contrais were matched for age. sex. socio-economic status. and geographic area (for dialect
control); none of the controls had an)' reported language difficulties. learning impainnents., cognitive
impainnents. hearing problems. psychoemotional problems. or known neurophysiologicaJ or motor
impainnents.

DLI subjects are presented in rising chronological age. each followed by an age-matched control. •



• Table 2 Greek subjects who participated in the Compound formation task

DLI Subjects
~

Age·Matched Contrais Younger Controls

GIF87CS (6;6) (6:3) ta (6;8) 0=7 (4:11) female

GIM87CC· (6;7) (6:3) ta (6;8) n=7 (5;6) male

GIM87CK· (7;2) (7:3) ta (7;5) 0=7 (5:9) male

GIM86CA (7;7) (7:3) ta (7;5) 0=7 (5JO) male

GIM80CMa (13;5) ( 13:3) ta ( 13 :8) 0=7 (5:11) male

GIM79CK (13:11) (13:3) ta (13;8) 0=7 (6:0) male

GIM76CA· (17:7) (16:9) to (17:8) 0=7 (6:0) male

Table 3 Greek subjects \\"ho participated in the Diminutive tasks

DU Subjects
~

Age-Matched Contrais Younger Contrais 1 Adult Contrais

GIF91CAA
c

GNF90CK (5J 1) not available(5:6r

GIM91CAM (5:0) GNM90CA (5;6) nOI available

GIM89CSY. (6: Il)6 GNM89CP (7:2) GNM90CA (5:6)

GIM89CSV· (6;11) GNM89CP (7;2) GNM90CA (5;6)

GIM89CSp· (6: Il) GNM89CP (7;2) GNM90CA (5;6) GNM77CA (19;0)

GIM87CCC· (8; Il) GNM88CT (8;5) GNM89CP (7:2) GNM77CG (19:1)

G1M87CKA (9;5) GNM87CY (9:2) GNM88CT (8;5) GNF56CC (39; 11)

GIM82CMK·(13;6) GNM82CP ( 14;0) GNM87CY (9;2) GNF60CZ (36;6)

GIM80CMT-( 16;0J GNM80CK ( 15;9) GNM82CP (14;0) GNM44CD (52;])

• denotes positive family hislory for DLI.

Age al the lime of testing.

SubjeclS GIM89CSY. GIM89CSV and GIM89CSP are identical triplets 50 that subject codes for
the DLl group had 10 be supplemented by a final character denoting the initial lener of the subjecfs first
name. The same age·matched and younger controls were used for ail three.

,

••



Appendix B: Plural formation task stimuli •
.-\. Real nouns used in the pluralization task:

6\!asculine Feminine ~Veuter

1. skllos 'dog'
,

'lizard' dhéndrosa\Ta 'tree'.,
gh~dharos 'donkey' rOkya 'seal' liondan 'lion'..
pinguinos 'penguin' ayeladha 'cow' elati 'deer'~.

1

'frog' ghata karavi 'ship'..J. vatrakhos 'cat'
5.

1 •
'soldier' ark.~dha 'bear luludhï 'flower'stratYOtlS

6. "1 1 'king' milva 'apple-tree'
;' .

'fish''"asl yas psan
1aghas

", ,
7. 'hare' kanula 'came!' ghuruni 'pig'
8.

.1
'\"Ulture' khelona 'tunle'

J
'violin'Ylpas \!Volt

9.
,

'bull' anikhni 'spider' fi~ 'snake'tavros
nartis 'sailor'

,
'saddle' fita 'plant'10. sela

B. Kovel nouns used in the pluralization task:

Jfasculine Feminine .Veuter

1 / ,
1. vltoras rolya feras
2. dhartis

.1
redhltlza..

kanistls kIki vatsfki-'.
4. p(ghas saIaga tlUsimo
5.

, 1 • . ,
rases veSl mlno

6.
,

tali ,
thoryas morna

7.
, .1

kaJmosramias dhua
8.

, , ,
rnaos mara pero

9. 1'. vandra giliiro ItlS

faklllas
,

ghoso10. dalya
11. thfpas rélisa ks~mi
12. bOrakas dhalona uadhi

1 1 •
,

13. glnas vestI gapi
14. dhfnas k 1 • dh~linoSasl
15. valIDas

1
m(dhiroZlp'sa, '1 ,

16. rapus mlnami tumbi
17. da~s

/ b6rimardhya
18. blnos

../
d(dhizua

19.
1 t takigromos dlfi va,

'k· .1 •20. mefkos n 1 tserma



• Appendix C: Compound fonnation task stimuli

A. Real noun triggers and reaI compounds

Jst Element Trigger Compound

•

•

/

fi te
/

melisa
/

lotos
. 1.

munllgl
1
endomo

/ .
psan
1
anthropos

/

khorta

kslIa
/

kreas

prthikos
1

vatrakhos
1 •

~onl

Ilkos

fllos

àghrios

arktidha
1

theos

omorfos

arkhondas

"parsimon"

"anf

"insect"

"fish"

"man"

"greens'

4\\'ood'

"meat'

"ape"

"frog'

"snow'

·wolf

"friend'

"\\ild person'

'bear'

'god"

.. good-Iooking'

'lord'

fitof~ghos

melisofaghos

Iotofllghos

minnigofa'ghos
/

endomofaghos

psarofaghos
/

anthropofaghos

khonofaghos

ksilot-aghos

kreatofaghos

pithik~u1thropos
,

vatrakhanthropos
~

~onanthropos
,

likanthropos
,

filanthropos

aghriànthropos
,

arkudhanthropos
~

theanthropos
,

omorfanthropos
,

arkhondanthropos

"herbiyore-

'l)'pe ofbird"

'Iotus-eater"

'ant-eater~

"insect-eater"

'piscivore"

"man·eater"

'plant·eater"

'plane

'carnivore'

'ape·man·

'sea diver-

'werewolf

.. philanthropist"

'savage'

'big hairy pers0n'

'Jesus Christ"

'handsome'

4dignified person'



Bo Real noun triggers and no\Oel compounds

151 Element Trigger Compound
•

paputsi

pondikos
,

laghos

sb.L111ki

arillmi
1

kota

kfknos

ffdhi
(

mdo
1

mlgha

,
pondikos

kunéli

~lena
1

provato
",

~lna

1 •
psan

,
ghata
/

alogho
J

amI
. ,

malmu

"shoe

~mouse"

"hare"

"wonn~

"spider"

"hen"

"swan

·snake·

"apple"

"fly~

"mouse"

~rabbit"

'whale"

'sheep'

'goose'

~fish·

~cat·

"horse'

~sheep"

'monkey·

",

paputsofaghos
,.

pondikofaghos
,

laghofaghos
,

skulikofaghos
,

arakhnofaghos
,

kotofaghos
,

kiknofaghos
,

fidhofaghos

milotaghos

mighof~ghos

,
pondikanthropos

"kunelanthropos
/

falenanthropos

"provatanthropos
",

çinanthroPQs

psaranthropos
/

ghatanthropos
,.

aloghanthropos
./

arnanthropos

maimudhanthropos

~ shoe-eater'

"mouse-eater'

;. hare-eater'

"\\Oonn-eater

"spider-eater..

"hen-eater

"s\\Oan-eater·

"snake-eater'

"apple-eater"

"fly-ealer"

"mouse-man"

"rabbil-man'

'whale-man'

,sheep-man'

"goose-man'

"fish-man'

"cat-man'

'horse-man•

"sheep-man'

'monkey-man'

•

•



• Appendix C: Diminuti"e task stimuli

1. Real "'ords" regular

,\/asculine Base .!t':oun Diminuti\'e ,"oun Semantic jo;f

•

sk{(os
1

lernos
1

dhromos
~

kipos
1

omos

tlkhos

"ghIaros

skluros
1

arkudhos

"vatrakhos

"dog"

"throat"

"road"

"garden

"shouljer"

"wall"

"seagcll"

"squirrel"

"teddy"

"frog"

skil~os

lemelkos
",

dhromakos

kipéikos
"omakos

tikhikos

ghl~os

"skiurakos
,

ark.'11dhakos

cat

foot

bridge

pool

band

roof

airplane

bear

doU

duck

Feminine Base J'"oun

., Semantic foils (base noun and diminutive) were used in the comprehension task only•

"ghata
,

porta

kardhia

ghraml
1 •

mIt!

" "zanI
,

varka

ks(stra
( .

'TISI
,

tsanda
~

ghlastra

"caf

"door"

"hean"

"line·

"nose

"belt"

"boat"

"sharpener·

'fawcet~

"handbag"

"flower pot·

"ghatula

'"portula
,

kardhula
,

ghrarnula

"mitula

"zooula
,

\"arkula
"ksistrula

"\TÏsula
,

tsandula
,

ghlastrula

mouse

windov;

smiley face

dot

mouth

glasses

car

rubber eraser

watering can

shoe

water glass



•



•

•

3. Real base nouns ending in (aki] \\ithout being diminutive; target is base noun

Base .'·oun Target Semanlic foi!

span~i 'spinach" strawberry

sakaJa "jacket" s\\imsuit

mustaIo 'mustache~ mouth

mandalclki "c1athes pin· paintbrush
/

karaki "cro\\" parrot

kap~i "lid· baking pan
/

suvlaki 'food item· hamburger
,

plakaki 'tîle" \·ase
/

tzaki 'fireplace' stonn lamp
/

skaki "chess· backganunon

4. Real words, mulitisyllabic fillers given as diminutives" targening base

.Voun Base Target Semanlic foi!
,

desk lamppolieleos 'chandelier·
,

penguinpapaghalos 'parrot'
/

'toothbrush' glassesodhondovurtsa

polithrona 'armchair- stool
/

birdpetaludha 'bunerfly'
/ .maksilari 'pillo\\' dock

aftok{nito 'car bicycle

parathiro 'v.;ndow' door

triand~filo 'rose' orange

dhakhtilldhi 'ring' cross pendant

kalamboki 'maize
. carrot

•



5. Novel base nouns modeled on real regular base nouns: triggers

Masculine Feminine .'·eurer •/
rolia "gromos lare

,.
~ danfmakos Uza

" Ictki redlllrefkos

bfghos
,. .

zidhiveSl

thlpos dhfra
,.

pero

I&nos
,.

batlmora

damos " ikrivandra g .
, bl . ;'

peros lml ghoso
, ,

tradhifambos ksasi
;' " ixSritrolos zlpsa

6. Novel base nouns modeled on real irregular base nouns; triggers

(: Neuter

dllo

sbdhi

kIllo

dhoma

t!lla

roma
bama

,
sune

1nglma
,/

lema

•

•
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