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1                                                  Introduction 
 
 
 
 
 
 
 
 
 
This thesis aims to test the dual architecture of the language faculty, specifically 
as it is interpreted in the Words-and-Rules theory (Pinker & Prince 1991, Clahsen, 
Rothweiler, Wöst & Marcus 1992, Marcus, Brinkmann, Clahsen, Wiese & 
Pinker 1995, Pinker 1998, 1999, Clahsen 1999a), on the basis of (empirical) 
evidence from the acquisition of Dutch morphology. According to the Words-
and-Rules theory regular and irregular morphology are handled differently by the 
language faculty. Regulars are formed by rules, which attach an affix to the stem 
to form the appropriate derived form, for example a plural or past tense. 
English regular plurals like busses, games, and books, are formed by an affixation 
rule that attaches the plural affix –s to the stem, while regular past tenses, such 
as landed, called and booked, are formed by a rule that attaches the past tense affix 
–ed to the stem. Irregulars, e.g. English plurals sheep and men, and past tenses 
wrote and drank, on the other hand, are stored in the lexicon. When a stem does 
not have an associated stored inflected form available, the rules just alluded to 
apply by default. Such a rule attaches an affix to the stem to form the 
appropriate past tense, plural, or other inflected form. The affix attached by this 
rule is called the default affix. The English plural affix –s and the past tense 
affix –ed are examples of default affixes. 

It seems obvious that –s and -ed should be default affixes, considering –s is 
used to pluralize an overwhelming majority of English nouns, and –ed is used to 
form the past tense of an overwhelming majority of English verbs. 
Interestingly, however, in the Words-and-Rules theory frequency is not a deciding 
factor for default selection. This is the outcome of a variety of studies, among 
which studies of German noun pluralisation (cf. Clahsen 1992, Clahsen et al. 
1992, Marcus et al. 1995, Clahsen, Marcus, Bartke & Wiese 1996, Clahsen 
1999a). German has eight ways of marking the plural. Though affixation by –s 
is the least frequent of them, it is exactly this affix that turns out to be the 
default (Clahsen et al. 1992). 
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It is the diversity of types an affix attaches to that is proposed to be the crucial 
criterion for defaulthood (Pinker & Prince 1991). A default affix only considers 
an item’s lexical category before it attaches to that item, i.e. English plural –s 
attaches to nouns, while past tense –ed attaches to verbs. The affix does not 
pose any phonological (or other) conditions on the forms it attaches to. As a 
result all (inflected) words that are not stored in the lexicon are handled by the 
default rule.  

A way to determine whether or not an affix is the default is to check its 
behaviour with unstored item types. Marcus et al. (1995) provide a list of 
conditions in which words can be considered unstored. Examples from this list 
are: completely new words, loanwords, acronyms and names (for the full list see 
§2.2.1). In (1) we can see that both the German plural –s and the English plural 
–s are used to pluralize such items. 

(1) novel words: wugs (Eng.), Punds(G.) 
 loanwords: cappuccinos (Eng.), Kiosks (G.) 
 acronyms: PCs (Eng.), LKWs (G.) 
 names: the Johnsons (Eng.), die Bäckers (G.) 

 
Much of the research on this subject has focused on English and German, and 
more recently Polish (Dabrowska 2001). Studies on (ir)regular morphology in 
these languages will be discussed at a later stage in this dissertation. Other 
recent literature has examined (ir)regular morphology in Hebrew (Berent, 
Pinker & Shimron 2002, Gollan & Frost 2002) and Arabic (Boudelaa & Gaskell 
2002), but these studies will be left undiscussed here. The point of the current 
thesis is that Modern Dutch pluralisation may provide an interesting further 
test case for the Words-and-Rules theory. Dutch has two plural affixes,  -s /s/ and 
–en /´n/, both of which behave as regulars in that they are used to form correct 
plurals for words with no stored plural available in the manner of (1), cf. (2) for 
Dutch.. 

(2) novel words: kepsen, flonkers  
 loanwords: liften, 1 ciabatta’s  
 acronyms: HATten, PABOs  
 names: de Van Wijken, de Kuipers 

Whereas the Words-and-Rules theory predicts only one default per morphological 
category, Modern Dutch seems ambivalent towards this notion of a unique 
default, at least for the plural. Different reactions to this situation are possible. 
                                                      
1 The translation of all Dutch examples can be found in the glossary at the end of this 
thesis. 
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Interestingly, Pinker (1999) suggests that there are two domains, one for –s and 
one for –en, and each affix is the default within its own domain. This proposal 
is obviously worth further serious scrutiny, and that is exactly what will be done 
in this thesis. Another position vis-à-vis the data in (2) is that they may be 
coincidental. In that case, further investigation might lead to the conclusion 
that the Dutch plural does have a single default, but seemingly regular 
occurrences of other affixes may occur through, for example, analogy.  

This thesis will investigate the Words-and-Rules theory against the 
background of first language acquisition. This theory makes claims about how 
phenomena such as those discussed (inflection in German, English, and other 
languages) are actually acquired: 

(3)  “Every bit of content is learned, but the system doing the learning 
works by a logic innately specified.” 

  (Pinker 1999: 210) 

The contents of this thesis can be characterized as the search for the 
(universally available) default in the acquisition of the Dutch plural.  

A major role in this discussion is reserved for the notion of 
overgeneralisation in child speech. In overgeneralisations the default affix is 
applied to items that should undergo irregular inflection, given storage of these 
items in the language in question. Children acquiring English have been found 
to overgeneralise –s to irregulars, e.g. mouses instead of mice as plural of mouse. 
Similarly, children acquiring German showed higher overgeneralisation rates for 
–s, than for other plural markers (Clahsen 1999a). If the Words-and-Rules theory 
is universal, as it claims to be, children acquiring the Dutch plural should be 
looking for a default, and are expected to overgeneralise this affix, e.g. they may 
produce stoels /"stuls/ instead of correct stoelen /"stul´n/ ‘chairs’, or tafel-en 
/"taf´l´n/ instead of correct tafels /"taf´ls/ ‘tables’.  

This thesis takes an experimental approach to its discussion matter. Using a 
so-called Wug-test, plural productions are elicited from children, as well as from 
adult controls. In a cross-sectional study of this type plurals were elicited from 
4- and 5-year olds and the adult controls as a first step. The results of this study 
prompted a longitudinal study, in which 2- and 3-year olds were given a Wug-
test every three months for a period of one year, to enable monitoring the 
development of affix use within subjects, rather than between groups of 
subjects. 
 
This thesis will be divided into three parts: a part that discusses the background 
of the present study, an experimental part, and a discussion of the experimental 
results and the implications of these results for the Words-and-Rules theory. The 
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background discussion consists of three chapters. First, in chapter 2, the Words-
and-Rules theory will be discussed, including a short overview of its principal 
origins. Chapter 3 deals with the empirical details of the Dutch plural. It 
considers the literature on the subject, a large corpus of nouns will be 
investigated with a view to the (sub)regularities it reveals, and adult 
experimental data will be presented to (dis)confirm the findings of the previous 
two sources. Chapter 4 will focus on the acquisition of the Dutch plural and the 
predictions of the Words-and-Rules theory for Dutch. The experimental part is 
divided into two chapters. Chapter 5 contains an analysis of a cross-sectional 
experiment conducted with 4- and 5-year olds, and control adults. Chapter 6 
focuses on the longitudinal experiment involving 2- and 3-year olds. The focus 
of both experimental chapters will be on overgeneralisations, as this is where a 
default affix would typically manifest itself. Finally, in chapter 7, the data from 
the experiments will be considered in light of the Words-and-Rules theory. The 
principal purpose of this chapter will be to speculate how the results of the 
experiments may lead to a modification of the theory into a Words-and-
Constraints model, which captures more adequately, compared to the Words-and-
Rules theory, the notions of default, regular and overgeneralisation. 



2                              Words-and-Rules theory 
 
 
 
 
 
 
 
 
 
Regular and irregular morphology have been a heavily debated subject for years. 
In an attempt to account for their role in language processing several models 
have been proposed. This thesis aims to test one of the subject’s more recent 
theories, the Words-and-Rules theory (Pinker & Prince 1991, Pinker 1999), for 
modern Dutch. The Words-and-Rules theory claims that regulars and irregulars 
are processed by different mechanisms; it is a dual-mechanism model. Regulars 
are formed by rules, while irregulars are stored in a mental lexicon. This dual 
mechanism model finds its origin in several other models. This chapter will first 
consider these roots of the Words-and-Rules theory. This is followed by a detailed 
description of important features of the Words-and-Rules theory. Finally, the 
Words-and-Rules theory will be considered in the context of the more general 
dual mechanism approach to language processing. 
 



CHAPTER 2 6 

2.1 Rule-based theories and connectionism 
The Words-and-Rules theory has its roots in several older models. These models 
can be divided into two general types: rule-based and connectionist theories. 
The rule-based theories predate connectionist theories, and will therefore be 
discussed first. 

2.1.1 Rule-based theories 

An important precursor of dual-mechanism models, among which the Words-
and-Rules theory, is that of rule-based theories. The classical generative theory is 
that developed by Chomsky & Halle (1968) in The Sound Pattern of English (SPE). 
Although SPE assumes the existence of a lexicon, it is basically a single-
mechanism model: it uses rules for both regulars and irregulars. The Chomsky 
& Halle model of a language-specific grammar assumes separate components 
such as the Lexicon, Morphology, Phonology, Syntax and Semantics. The first 
three are relevant to the present discussion. 

In an SPE-type grammar of English regular plurals and past tenses, such as 
buses, dogs, and worked, are derived in the following manner:1 

Fig. 1  

Lexicon bøsN dÅgN w‰ÜkV -z(pl.) -d(past) 

      

Morphology /bøs+z/ /dÅg+z/ /w‰Ük+d/   

      

Phonology      

i-insertion 

assimilation 

/bøs-Èz/  

/dÅg-z/ 

 

/w‰Ük-t/ 

  

The Lexicon contains morphemes in their lexical representation. Like 
Bloomfield (1933: 274) suggested, the Lexicon in SPE contains all the 

                                                      
1 The notation of the plural and past tense affixes in Fig. 1 is different from those used 
in the rest of this thesis. In Fig. 1 the underlying forms of the affixes, [z] and [d] are 
used, instead of their orthographic forms –s and –ed.  
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unpredictable, idiosyncratic information of the morpheme.2 As Chomsky & 
Halle (1968: 44) put it: “[…] a lexicon which lists lexical items with their 
inherent properties, in particular, those phonological properties that are not 
determined by general rule.” Examples of idiosyncratic information are the 
variety of categories to which an item belongs, e.g. dog is a noun, it is animate 
and non-human. This information is represented in the form of a binary feature 
notation; so dog is specified [+animate, -human]. Bus is also a noun, but it is 
inanimate, so its specification is [-animate, -human]. Other information stored 
in the Lexicon is, for example, the sounds an item consists of, in both cases a 
voiced stop for dog. In the Morphology component stems and affixes are 
combined into derived words, and subsequently fed to the Phonology 
component. The input to the Phonology component, e.g. /bøs+z/, is called the 
underlying form. This underlying form is an abstract representation of the word. 
As a result of phonological rules, the underlying form can be modified; 
information can be added, structures can be changed. The result of these 
rewrite rules is a surface structure, which can be very different from the 
underlying form. This surface structure is then available for phonetic 
interpretation. 

There are several ways in which forms can be irregular in this model. A 
form can be irregular with respect to Phonology, with respect to Morphology, 
and with respect to both. An example of the first type, a form that is irregular 
with respect to Phonology, is the singular/plural pair wife /"waif/ - wives 
/"waivz/. The English plural undergoes progressive voicing assimilation, e.g. cat 
/"kœt/ - cats /"kœts/ next to dog /"dOg/ - dogs /"dOgz/. Thus wife should become 
wifes. The irregularity of wives can be accounted for by lexically marking it for 
undergoing regressive voicing assimilation. 

An example of a pair that is irregular with respect to Morphology is ox 
/"Oks/ - oxen /"Oks´n/. If ox were regular, the expected plural would be oxes 
/"OksÈz/, similar to boxes. This item, however, is marked for taking the irregular 
plural affix –en.  

Finally, some items are irregular with respect to both Phonology and 
Morphology. Examples are mouse /"maUs/ - mice /"maIs/, and sing /"sIN/ - sang 
/"sœN/. Both lexical items are marked for not undergoing affixation, and for 
undergoing an idiosyncratic vowel change. Vowel alternations in verb forms, 
like the sing – sang pair, are, in comparison with other English irregulars, 
relatively frequent. There are several groups of items with similar alternations; 
they are known as ablaut classes. SPE derives ablaut verb forms as follows: 
                                                      
2 In other words, this being a single-mechanism model does not preclude it allowing 
storage of typically ‘unpredictable’ information in a Lexicon. 
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Fig. 2  

Lexicon sINV (mark: Abl1)

  

Morphology [sINVpast + mark] 

  

Phonology  

Ablaut rules 
(for marked items) 

[sœNVpast] 

A relatively well-developed set of Ablaut rules can be found in Halle & 
Mohanan (1985). Their article was written in Kiparsky’s Lexical Phonology 
framework (Kiparsky 1982, 1985). In SPE morphology applies before 
phonology. In Lexical Phonology (LP) the two are interwoven. The LP model 
is shown in Fig. 3 (based on Kiparsky (1982: 132/133)).  

Fig. 3  

   underived 
lexical items

 

 morphology  phonology Level 1 

 morphology  phonology Level 2 

 morphology  phonology Level 3 

 syntax  postlexical 
phonology 

 

The framework claims that morphological and phonological processes can 
apply at several levels. The output of a level can serve as the input for a process 
at the same or at a higher level.3 Halle & Mohanan’s ablaut rules apply at Level 

                                                      
3 This again suggests some form of storage. 
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1, while the vowel insertion and assimilation rules apply at a higher level. 
Regular inflection takes place at Level 3.  

A crucial feature of LP is the Elsewhere Condition (shown in )). This 
condition will block application of the general, regular, rule when a special rule 
is present.  

(1

 (1) Elsewhere Condition 
Rules A, B in the same component apply disjunctively to a form F if 
and only if 
(i)  The structural description of A (the special rule) properly includes 

the structural description of B (the general rule). 
(ii) The result of applying A to F is distinct from the result of 

applying B to F. 
In that case A is applied first, and if it takes effect, then B is not 
applied. 

(Kiparsky, 1982: 8) 

If an irregular has already been formed at Level 1 or 2, the Elsewhere 
Condition will block application of regular inflection at Level 3. In the case of 
the earlier example of ox-oxen, the general rule is the one that attaches plural –s, 
whereas the rule that attaches plural –en is an example of a special rule. In 
contrast, there is no Level 1 irregular inflection for dog, hence regular inflection 
can take place at Level 3, producing dogs. 
 
Early dual-mechanism literature has pointed out some problems of rule-based 
theories. Following Pinker (1999), some of these problems will now be 
discussed. 

A widely observed problem of SPE-type analyses (Chomsky & Halle 1968)  
is the high level of abstractness of the underlying representations. These  
underlying representations can be “wildly different” (Pinker 1999: 97) from 
their surface forms, partly because they are “fairly resistant to historical change, 
which tends, by and large, to involve late phonetic rules” (Chomsky & Halle 
1968: 49). Also, irregulars are derived by rules. Both the uninflected stem and 
the inflected irregular are derived from the same underlying representation. 
With regard to language acquisition Chomsky & Halle do not want to speculate 
about the (developmental) role of underlying presentations, but Pinker 
questions whether children would be able to derive the underlying 
representation of a word. 

 
 
 



CHAPTER 2 10 

(2) “If the rules and underlying forms are to play some role in mental life, 
children must infer the cascade of rules that generated the surface 
form, run it in reverse, and extract the underlying form. And the 
suggestion that English-speaking children hear run and infer rin or hear 
fight and infer the German-sounding fēcht is, frankly, beyond belief” 4 

(2

(Pinker 1999: 100) 

Chomsky & Halle (1968: 50) concede that acquisition of underlying 
representations may be “slow”, partly because children may be more 
phonetically focused than adults, and partly because some information needed 
to infer an underlying representation may not be available until the child is 
older. The analysis of English phonology of these authors relies on word pairs 
such as serene-serenity, which children do not acquire until very late in the 
acquisition process. Post-SPE literature has addressed the issue of the 
abstractness of underlying representations (e.g. Kiparsky 1971, 1968, Hale 1973, 
Hyman 1970), and restrictions have been suggested on the degree of 
abstractness of the underlying representations, i.e. on the extent to which they 
can be different from their surface representations. For example, Hale (1973: 
420) observes: 

(3) “There is a tendency in the acquisition of a language for linguistic 
forms to be analyzed in a way which minimizes the necessity to 
postulate underlying phonological representations of morphemes 
which violate the universal surface canonical patterns of the language.” 

The most well-known work on the abstractness issue is that of Kiparsky (1971). 
He suggested that underlying representations which correspond to surface 
representations are easier to acquire than those that are more abstract. Still, 
Halle & Mohanan’s proposals on the phonology of English dates from 1985, 
and still use highly abstract representations. The quote in ) can be directly 
related to this. 

The abstractness of the underlying representations, however, is not Pinker’s 
only concern. In SPE-type theories irregular stems are lexically tagged for the 
appropriate rule. A special mark indicates which ablaut rule applies to them. 
Pinker notes two, closely related, issues here. First, consider the issue of novel 
items. Being new, novel items cannot be lexically tagged, hence ablaut rules 
cannot apply to them. However, speakers have been observed to extend the 
sing-sang pattern to nonce verbs such as spling, producing the past tense splang. 

                                                      
4 Note that the underlying to surface representation change of fēcht /"fIxt/ → fight 
/"faIt/ is not even irregular, it is just the derivation of the uninflected, singular stem. It 
is the derivation of fēcht /"fIxt/ → fought /"fOÜt/ that is irregular. 
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This ‘productivity’ is left unexplained in SPE-type theories. Second, Pinker 
addresses the issue of family resemblance. The items to which an ablaut rule 
applies typically resemble each other, i.e. Lowering Ablaut applies to sing, sink, 
drink, swing and spring, which do not just share the same vowel, they all end in -
ing. As the rule these items are tagged for does not take this resemblance into 
account, it is left unexplained. Changing the rule to incorporate context does 
not help: bring also ends in –ing, but does not undergo Lowering Ablaut. It is 
not possible to formulate a single rule that can identify which items do or do 
not undergo Lowering Ablaut in past tense formation. 
 
In sum, in rule-based theories like SPE and Lexical Phonology both regular and 
irregular inflection occur as the result of symbolic rules. A general principle, the 
Elsewhere Condition, regulates the interaction between regular an irregular 
affixation. However, dual-mechanism literature has pointed out some 
unresolved issues in the rule-based theories. A single-mechanism model does 
not necessarily rely on rules, though. Connectionist models for example rely on 
the single-mechanism of associative memory for regular and irregular inflection. 
This chapter will continue with some relevant notions of the connectionist 
approach. 

2.1.2 Connectionism 

In the 1980s a “school of cognitive psychology that models cognitive processes 
with simple neural networks subjected to extensive training” (Pinker 1999: 290) 
became known as connectionism. Rumelhart & McClelland (1986) showed how 
this approach could be used to model English past tense formation. As the 
model does not use explicit (symbolic) rules at all, this approach is very 
different from that of Chomsky & Halle (1968). 

(4) “Instead, we suggest that the mechanisms that process language and 
make judgments of grammaticality are constructed in such a way that 
their performance is characterizable by rules, but that the rules 
themselves are not written in explicit form anywhere in the 
mechanism.” 

(Rumelhart & McClelland 1986: 217) 

The Rumelhart & McClelland model, called the Parallel Distributed Processing 
(PDP) model, like SPE, is a single-mechanism model. It views cognitive 
processes “as graded, probabilistic, interactive, context-sensitive and domain-
general” (McClelland & Patterson 2002: 465).  

The connectionist PDP model uses a pattern associator to derive both 
regulars and irregulars. The pattern associator links input units with output 
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units. Each unit represents a feature of the input/output. The model, shown in 
, associates input forms with output forms as a result of “activated 

connections” between the two.  
Fig. 4

Fig. 4 Rumelhart and McClelland model5 
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Both input units and connections have an activation value. When the product 
of these values reaches the threshold value of an output unit, the output unit is 
turned on.  

The part of the Rumelhart & McClelland model that is essential to the 
current discussion is the pattern associator. When connections are 
simultaneously activated, the model will strengthen these connections. That is, 
the model is sensitive to frequency. Patterns that occur at a higher frequency 
will have strong connections, and will therefore be produced more quickly than 
patterns with a lower frequency, which have weaker connections. For example, 
drink (drank) and shrink (shrank) share input units with ring (rang), which will 
therefore be learned more easily. It also means the model is able to 
overgeneralise this ablaut pattern to phonetically similar nonce words, i.e. spling-
splang. 

In order to subject the model to a serious test, Rumelhart & McClelland 
devised an experiment in which they fed nonce words to the model, for which 

                                                      
5 The encoding and decoding networks convert the phonological representation of the 
stem an inflected form into a featural one. The pattern associator uses the featural 
representation. For the present discussion the encoding and decoding networks are 
irrelevant. 



WORDS-AND-RULES THEORY 13 

it then had to produce a past tense. Before it could produce these past tenses of 
nonce-words, the model had to be trained. In this training stage the present 
tenses of the ten most frequent English verbs were fed to the model. Eight of 
them were irregular. Initially all connection weights were set at 0. The model 
used the training stage to adjust its connection weights. Subsequently a much 
larger set of present/past tense verbs (410 verbs, 80% regular) was fed to the 
model for training. The model was then tested with both words from the 
training set, as well as novel words. The model was able to provide the correct 
past tense form for many of the novel words, and showed a U-shaped 
development for irregulars. This U-shaped development, a period of correct 
irregular production followed by a period of overgeneralisations before 
irregulars are produced correctly again, is also found in language acquisition 
data from real-life subjects (Cazden 1968, Ervin & Miller 1963, Miller & Ervin 
1964, Marcus, Pinker, Ullman, Hollander, Rosen & Xu 1992) (see also §4.1.1).  
 
As with the rule-based theories, early dual-mechanism literature pointed out 
some problems of connectionist theories. The Rumelhart & McClelland model 
was the first connectionist model to make an attempt at mimicking human 
language production. However, Pinker & Prince (1988) and Pinker (1999) 
identified a series of problems for it.  

First, a new network is needed for each separate morphological process. 
Since the original model could only handle past tense formation, a new network 
has to be designed for pluralisation, and so on. In these two processes regulars 
are formed with different affixes, i.e. –s as opposed to –ed, while the irregulars 
undergo different changes as well: the past tense of choose /"tSuz/ is chose /"tSoz/, 
while the plural of goose /"gus/ is geese /"gis/. The model computes every detail 
per network, while some phenomena are shared between morphological 
processes. The pronunciation of the regular past tense suffix –ed is /d/, /t/, or 
/Èd/, depending on the final sound of the stem. Similar properties can be linked 
to the plural affix –s, which can appear as /z/, /s/, or /Èz/, depending on the 
final sound of the stem. The model fails to account for these generalisations 
between morphological processes. This clearly suggests that it is worth setting 
up a separate phonology module that applies to several morphological 
processes, and not just one.  

A second problem for the Rumelhart & McClelland model is that of 
homophones. The verbs ring and wring are both pronounced /rIN/, and are both 
irregular. However, their past tenses differ. Ring takes rang as its past tense, 
whereas wring takes wrung. As the input units in the model are phonological 
features, and both uninflected items, in this case, have the same pronunciation, 
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the same input units are turned on. As a result the same output units will be 
excited for both forms, instead of different ones. Hence, the same past tense 
form will be produced for the two items. 

Finally, the U-shaped development that the Rumelhart & McClelland 
model was able to mimic, could only be achieved by unrealistically manipulating 
the training set. The model was initially trained on ten high-frequency verbs. 
After this training stage, performance on regulars and irregulars was about 
equal, and largely correct. The model was then trained with a second set of 
items, 410 mid-frequency words, mostly regulars. After this training, the model 
produced the overgeneralisations characteristic for the U-shaped development. 
The second (very large) training set was supposed to mimic the ‘vocabulary 
spurt’ that children go through. However, while the ‘vocabulary spurt’ and the 
onset of overgeneralisations coincide in the Rumelhart & McClelland model, 
they do not coincide in the behaviour of language acquiring children; the 
‘vocabulary spurt’ in fact occurs before the period of overgeneralisations in 
children (Pinker 1999: 205). 

In more recent connectionist models (cf. MacWhinney & Leinbach 1991, 
Daugherty & Hare 1993, Hare, Elman & Daugherty 1995) some solutions for 
these problems and further refinements have been proposed. For example, 
MacWhinney & Leinbach managed to create a connectionist model that is able 
to produce the correct past tense of the homophones ring ‘to call’, ring ‘to form 
a circle’, and wring ‘to twist and compress’, by adding 21 semantic features to 
the items. Hare et al. created a multi-layer network that assigns a default 
(regular) affix to novel items that are significantly different from items that are 
already part of the existing network. Technically their model acquires the past 
tense of several well-defined categories, and then applies a default (regular) affix 
to any item not part of one of these categories. Some problems associated with 
connectionist approaches are persistent; each morphological process, for 
example, still needs its own network, even in these modified versions. In some 
sense the fact that dual-mechanism models assume a single default per 
morphological process is similar to this. However, where the connectionist 
models still cannot deal with ‘shared phenomena’, i.e. do not have a separate 
phonology module, dual-mechanism models have no problems with these 
‘shared’ phenomena. 

2.1.3 Summary 

Two types of models have been discussed that deal with regulars and irregulars 
very differently. The rule-based theories of Chomsky & Halle, Halle & 
Monahan, and Kiparsky use symbolic rules to inflect both regulars and 
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irregulars; the connectionist PDP model of Rumelhart & McClelland (1986) 
uses associative memory for the inflection of regulars and irregulars. Both the 
rule-based theories and the PDP model have made significant contributions to 
our understanding of languages and language processing. Despite these 
contributions, though, both theories were shown to have some significant 
problems.  
 

2.2 Words-and-Rules theory 
 
The core features of SPE, productive rules, and Connectionism, an associative 
storage facility, are combined in the Words-and-Rules theory (Pinker 1999, 1998, 
Pinker & Prince 1991). This theory is a dual-mechanism model, which finds its 
origin in earlier work of, for example, Aronoff (1976), and Jackendoff (1975). 
While the focus of the Words-and-Rules theory is specifically on language 
processing, dual mechanism-models are not necessarily limited to it. There are 
also dual-mechanism models that focus on general knowledge and general 
motor and cognitive skills as well as language. Ullman (2004: 231), for example, 
discusses the declarative/procedural model. This model assumes a subdivision 
between declarative memory, “which underlies the storage and use of 
knowledge of facts and events”, and procedural memory, “which supports the 
learning and execution of motor and cognitive skills, especially those involving 
sequences.” The Words-and-Rules theory assumes a distinction between irregular 
verbs/nouns, which are stored in the mental lexicon, and regular verbs/nouns, 
which are rule-formed. 

Below the Words-and-Rules theory will be discussed first, followed by some 
evidence from the literature for a distinction between the processing of 
regulars, and that of irregulars in both unimpaired individuals and individuals 
with a cognitive disorder. 

2.2.1 Words-and-Rules theory: principles 

Instead of using the same mechanism for both regulars and irregulars Words-
and-Rules theory handles them differently. Pinker & Prince (1991) propose to 
create a ‘best of both worlds’ situation: SPE-rules for the regulars and a pattern 
associator of the Rumelhart & McClelland model for the irregulars of a given 
morphological process, e.g. pluralisation or past tense formation. 

In the Words-and-Rules model, all irregulars are claimed to be stored in the 
mental lexicon. Initially, the internal organisation of this mental lexicon was left 
underdeveloped, but Pinker (1999) suggests that the irregulars are not stored at 
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random, but rather according to patterns. Recall that the pattern associator of 
Rumelhart & McClelland (1986) also stored items with similar patterns close 
together, e.g. sing-sang is stored in close proximity to ring-rang, and mouse-mice is 
stored in the neighbourhood of louse-lice. 

Regulars, on the other hand, are produced by a rule attaching an affix to 
the stem by default. For example, the past tense of work is formed by attaching 
the past tense affix –ed by default, resulting in worked. Similarly, the plural of cat 
becomes cats after attachment of plural affix –s by default. The affix attached by 
default is the so-called default affix. Schematically the theory looks like this: 

Fig. 5   irregular   stored in mental lexicon 
  
 derived 
 word 
 
   regular   attach default affix 

Default and default affix are important concepts in the Words-and-Rules 
theory. Pinker (1999: 291) gives the following definition of the notion ‘default’: 

(5) “default. The action taken in a circumstance that has no other action 
specified for it.” 

Pinker & Prince (1991: 346) mention an important characteristic of the default: 

(6) “[…] the default [is] phonologically and lexically unrestricted, ceteris 
paribus” 

This is an important characteristic, because it rules out the influence of stress, 
sonority, or other phonological or non-phonological factors on the distribution 
of the default. The default only inspects the category of an item, e.g. noun (N), 
or verb (V), it attaches to. In order for the default affix to be attached, a stem 
needs to fulfil only one requirement: there should not be a stored irregular 
inflected form for that stem. As Pinker notes (1999: 17) this is what makes the 
default rule so powerful. 

(7) “The ability of a rule to apply elsewhere or by default – that is, to any 
word that does not already have a specified form in memory – is the 
source of its power.” 

Its unrestrictedness and its ability to apply in an elsewhere fashion make that 
the default potentially applies to a great diversity of forms. 
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Interestingly, Pinker (1999: 214) equates the regular and the default. 

(8) “ ‘Regular’ here refers to a rule that speakers treat as the default: an 
inflectional pattern they can apply to any word in a category, even if 
the word has never been stored with that pattern, or with any pattern, 
in memory.” 

So, a default affix is an affix that is used when there is no stored inflected form 
available. Attachment of this affix is not affected by the phonology, and the 
default affix and the regular affix are the same. This use of default affix and 
regular affix as interchangeable concepts is an essential feature of the Words-and-
Rules theory. 

The default affix is used for any unstored item. Marcus, Brinkmann, 
Clahsen, Wiese & Pinker (1995) provided a list of items that typically undergo 
default inflection, because they are more or less systematically ‘unstored’. This 
list can be found in ) and gives examples from English past tense and noun 
plurals. The one thing that all the items on the list have in common is that they 
either have no stored inflected form available, in the case of novel words, or the 
link to a stored item is broken, in the case of derived words, or cannot be made, 
in the case of memory failure due to language impairments. Language impaired 
subjects, such as aphasics or people with Williams syndrome for example, may 
not be able to retrieve a stored inflected form. Overregularisations (items 17-21 
on the list), which are overextensions of the regular affix to irregular items, will 
function as an important source of default evidence in the experimental part of 
this thesis, specifically those of type 17. 

(9
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(9) Circumstances in which memory patterns are not accessed and regular inflection is applied 
 Circumstance Kind of Word Example 
LACK OF ENTRY OR SIMILAR ENTRIES IN MEMORY 
1. No root entry Novel words snarfed, wugs 
2. Weak entry Low-frequency words stinted, eked 
3. No similar entries Unusual-sounding words ploamphed, krilged 
COMPETING ENTRIES OR SIMILAR ENTRIES IN MEMORY 
4. Competing root entry Homophones lied/lay, hanged/hung 
5. competing similar root 

entries 
Rhymes blinked, glowed 

ENTRY IS NOT A CANONICAL ROOT 
6. Rendering of sound Onomatopoeia dinged, peeped 
7. Mention versus use Quotations “man”s, “woman”s 
8. Opaque name Surnames the Childs, the Manns 
9. Foreign language Unassimilated 

borrowings 
latkes, cappucinos 

10. Distortion of root Truncations synched, man’s 
11. Artificial Acronyms PACs, OXes 
ROOT CANNOT BE MARKED FOR INFLECTIONAL FEATURE 
12. Derivation from 

different category 
Denominal verbs 
Deadjectival verbs 
Nominalizations 

high-sticked, spitted 
righted 
ifs, and , buts; loafs 

FEATURES CANNOT PERCOLATE FROM ROOT TO WHOLE WORD (EXOCENTRISM OR 
HEADLESSNESS) 
13. Derivation via different 

category 
Denominal nominalized 
verbs 
Nominalized denominal 
verbs 

flied out, costed 
 
wolfs, gooses 

14. Derivation via name Eponyms 
Products 
Teams 

Mickey Mouses, Batmans 
Renault Elfs, Top Shelfs 
Toronto Maple Leafs 

15. Referent different from 
root 

Bahuvrihi compounds 
Pseudo-English 

sabre-tooths, low-lifes 
walkmans 

16. Lexicalization of a phrase Nominalized VPs bag-a-leafs, shear-a-sheeps 
    
MEMORY FAILURES 
17. Children Overregularisations comed, breaked 
18. Normal speech errors Overregularisations comed, breaked 
19. Alzheimer’s Disease Overregularisations comed, breaked 
20. Williams Syndrome Overregularisations comed, breaked 
21. Anomic Aphasia Overregularisations comed, breaked 

The status of –ed and –s as default affixes in English seems obvious, as 
both are, by far, the most frequent past tense and plural markers. Given this, 
the contribution of studies of the German plural within the Words-and-Rules 
framework has been of great interest. German pluralisation, so the argument 
goes, shows that the default affix is not necessarily the most frequent one of the 
language. German has eight ways of marking the plural. There are five plural 
affixes, -er, -e, -ø, -(e)n, and –s, of which the first three also have a variant with an 
umlaut (Clahsen, Marcus, Bartke & Wiese 1996).  The affix –n is the most 
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frequent, while the affix –s is the least frequent. Despite being the least frequent 
it is the affix –s that attaches to items on the Marcus et al. list. Some examples 
are:6 

(10) novel words:   Punds 
 unassimilated borrowings: Kiosks  
 truncations:   Sozis 
 acronyms:   LKWs 
 names:    die Bäckers 

These are all examples of words that do not have a stored plural. They take the 
default affix, which consistently turns out to be –s. It is –s that applies to a great 
diversity of stems. For a more detailed description of German pluralisation see 
§4.1.2.2. 
 
In the Words-and-Rules theory the words component and the rules component 
do not run consecutively. Rather, they run in parallel, with a link between them 
that can block the default-rule once an appropriate irregular is retrieved from 
the mental lexicon. This Blocking Principle (Kiparsky 1982, Marcus et al. 1992, 
Pinker 1999) shows similarities to the Elsewhere Condition mentioned in ). In 
the Elsewhere Condition a specific rule applies before a general rule, and if the 
specific rule takes effect the general rule will not apply. In the Blocking 
Principle a listed form in the mental lexicon that corresponds to a grammatical 
category like ‘past tense’ or ‘plural’ blocks the application of the general, regular 
rule. Pinker (1999) hypothesized that both the look-up in the mental lexicon 
and the regular rule start working at the same time, and do not apply 
consecutively. Schematically it looks as follows (example for English past tense 
taken from Pinker (1999:130)). 

 (1

Fig. 6 
   
 
word 
 
   

look up 

add -ed

The uninflected form of a word, the stem, enters both the look-up path and the 
rule path at the same time. As the stem is matched, segment by segment, to an 
entry in the mental lexicon, application of the default rule is inhibited by the 
link between the two components. As soon as the next segment cannot be 
matched against a mental lexicon entry, blocking of the default rule stops and 
                                                      
6 Some examples are taken from Clahsen, Rothweiler, Wöst & Marcus (1992) 
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the default affix is attached to the stem.  Occasionally things may go wrong in 
the matching process, and inhibition stops while a matching entry does exist. 
This will result in a speech error, e.g. bringed. Such speech errors can thus 
provide evidence of default use. 
 
Storage and retrieval, and computation are two very different word formation 
mechanisms; one deals with irregulars, the other with regulars - usually. 
However, under some circumstances regulars can be stored alongside irregulars. 
As Pinker (1999: 137) puts it: 

(11) “[…] the words-and-rules theory assumes that memory is constantly 
working alongside rules – that’s how irregular verbs arise to begin with 
– and it would be a strange mental block indeed that would force the 
memory system to be amnesic for all the regular past-tense forms it 
hears.”         

First, a high occurrence rate of regulars increases the likelihood that an item is 
stored. Several studies have shown frequency effects for high-frequency 
regulars, suggesting they are in fact stored (Stemberger & MacWhinney 1988, 
Alegre & Gordon 1999). Second, productions that are unexpected or 
“unpredictable” are usually stored in the mental lexicon. These can also be 
regular productions. Examples of regulars that can be unpredictable, or which 
“come as a surprise”, and thus can be stored are: 

(12) a. regulars that rhyme with an irregular  

(12

 b. regulars that are part of a ‘doublet’, i.e. have an irregular sister 

An example of a) is the past tense of blink. This verb rhymes with the 
irregular verbs drink and think, but its past tense is neither blank, nor blought. 
Rather, the past tense of blink is the regular blinked. As most of its neighbours, 
i.e. items with the same stress pattern and final rhyme, behave like irregulars, 
the regular inflection for blink is unexpected. The past tense of blink may 
therefore be stored. The ‘doublets’ mentioned in (12b) occur with low 
frequency irregular verbs or nouns. When a word is uncommon, a speaker may 
have trouble retrieving the stored inflected form, and blocking may fail. A 
regular is then produced by the default rule. A listener who hears such a regular 
form will store it, as he did not expect a regular form there. An example of a 
doublet is the plural of fish. Both irregular fish and regular fishes are acceptable 
plural forms of this noun. The same goes for the past tense of dream, which can 
be either irregular dreamt, or regular dreamed.  
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In sum, in the Words-and-Rules theory irregulars are stored, whereas regulars are 
usually formed by a rule. This rule attaches the default affix to the stem, 
whenever a stored inflected form cannot be found. The default is 
phonologically and lexically unrestricted, i.e. the default-rule only looks at the 
syntactic category to which an item belongs, like noun (N), and not at 
phonological properties such as stress, sonority or other factors. It attaches to, 
amongst others, novel words, unassimilated borrowings, truncations, acronyms 
and names, the plurals of which are all unstored. Occasionally regulars are 
stored as well, for example when that regular rhymes with an irregular 
neighbour, or when that regular has an irregular sister. 

2.2.2 Experimental evidence   

Empirical evidence for a dissociation between words and rules can be found 
with different tasks. In this thesis the focus will be on a pluralisation task 
performed by children acquiring Dutch. Here the results of several experiments 
for English will be discussed. Experiments involving unimpaired individuals 
will be considered first, followed by data from speakers with cognitive 
disorders. 

2.2.2.1 Unimpaired individuals 

Adults 
Earlier the pattern associator of the Rumelhart & McClelland (1986) model was 
said to be sensitive to frequency. The “words” component of the Words-and-
Rules theory is claimed to work like the pattern associator, hence it should also 
be sensitive to frequency. A stored item with a higher frequency should be 
more easily retrieved than an item with a lower frequency. Every time memory 
is exposed to a word, the word’s trace can be assumed to be strengthened. 
Frequent exposure would then result in faster look-up times. Since regulars are 
not stored, but instead are computed every time they are used, frequency 
should not affect them. If a split between words and rules does in fact exist, 
Pinker & Prince (1991) argue, frequency effects are expected for irregulars, but 
not for regulars. Bybee & Slobin (1982) tested regular and irregular past tenses. 
A group of adults was given a list of 90 irregulars and 270 regulars. The 
experimenter orally presented the base form of each verb, while the adults had 
to provide a past tense of that verb as fast as they could. The adults were more 
likely to make mistakes on low frequency irregulars, when under time pressure, 
than on high frequency irregulars. It should be noted that, even though 
frequency effects are only predicted for irregulars, there are reports in the 
literature of frequency effects for regulars. For example, Marchman (1997), in a 
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past tense elicitation task with children between 3;8 and 13;5, found frequency 
effects for both regulars and irregulars. Stemberger & MacWhinney 
(Stemberger & MacWhinney 1988) performed an experiment in which adults 
had to orally produce the past tense of regular verbs. Some of these verbs had a 
high frequency, others a low frequency, all were monosyllabic and ended in /t/ 
or /d/. Significantly more mistakes were made on the low-frequency verbs than 
on the high-frequency verbs. However, Ullman (1999: 51) points out that the 
items in these tests were not controlled for “measure of access to the verb 
stem, such as stem frequency.” Alegre & Gordon (1999) did control for stem-
cluster frequency and for word-cluster frequency, and still found a frequency 
effect for regulars. This effect, however, was only found for regulars with a 
frequency of at least 6 per million. The results of both Stemberger & 
MacWhinney and Alegre & Gordon are in line with Pinker’s (1999) suggestion 
that high-frequency regulars may be stored. 

Another effect indicative of a dissociation between regulars and irregulars is 
that of similarity, also known as ‘gang effects’ (Rumelhart & McClelland 1982, 
McClelland & Elman 1986). As the pattern associator has irregulars stored 
according to pattern, words in a dense neighbourhood will be processed faster 
than words in a sparse neighbourhood. The traces of items in a dense 
neighbourhood will be activated more often than those of items in a sparse 
neighbourhood. Therefore the traces of items in a dense neighbourhood will be 
stronger, making it easier for an item in that neighbourhood to be retrieved. 
Regulars, on the other hand, will not display similarity effects, as their 
neighbourhoods consist mainly of words that are not stored in the mental 
lexicon, no matter what their pattern is. Repetition has no effect on these items. 
Bybee & Moder (1983) and Prasada & Pinker (1993) ran experiments that 
looked at similarity. Bybee & Moder orally presented a list of 93 monosyllabic 
nonce verbs and 16 monosyllabic real verbs to a group of adults. The subjects 
then had to write down the past tense of the presented verbs. The adult 
subjects in the Prasada & Pinker study had to provide inflected forms for a list 
of 120 nonce verbs, nouns and adjectives. Both Bybee & Moder and Prasada & 
Pinker found that subjects are more likely to use an irregular pattern if the 
nonce word is similar to an existing irregular. A similarity effect could not be 
found for regulars. 
 
Children 
Other evidence for separate regular and irregular systems comes from 
compounding. While irregular plurals can occur as the left member of a 
compound, regular plurals cannot. Kiparsky (1982) hypothesized that word-
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formation processes take place at different levels (see also §2.1.1). Irregular 
inflection is a level 1 process, while regular inflection takes place at level 3. 
Compounding is situated in between, at level 2.  

(13) Level 1  Irregular inflection 
 Level 2  Compounding 
 Level 3  Regular inflection 

The input to a process can only be the output of a lower level process or the 
output of a process at the same level; irregular inflection takes place at level 1 
and compounding at level 2, so irregulars can be the input for compounding. 
Regulars, on the other hand, are formed at level 3 which is too late for 
compounding. Gordon (1985) relied on this analysis when he tested children on 
their compounding skills. While the children did produce mice eater for an 
animal that eats mice, they would not produce rats eater if the animal ate rats. 
Instead they would call this animal a rat eater. These results confirm the 
prediction of the Words-and-Rules theory that regulars and irregulars show 
different behaviour. 
 
The evidence presented here all comes from experiments with unimpaired 
individuals. It will be shown below that evidence of a dissociation between 
regulars and irregulars is also found in individuals with cognitive disorders. 

2.2.2.2 Individuals with cognitive disorders 

The Words-and-Rules theory is not the only model with ‘dual’ characteristics. 
Another dual-mechanism model is the declarative/procedural model (DP 
model) of Ullman, Corkin, Coppola, Hickok, Growdon, Koroshetz & Pinker 
(1997), Pinker & Ullman (2002), and Ullman (2004). Where the Words-and-Rules 
theory is specific to language, the DP model is an example of a dual-mechanism 
model that looks at other cognitive functions as well. In several papers Ullman 
and others have examined language processing in patients with cognitive 
disorders. This research provides evidence for a dissociation between regulars 
and irregulars in individuals with the language disorders SLI, agrammatism and 
anomia, as well as the non-language disorders Alzheimer’s disease, Parkinson’s 
disease, Huntington’s disease, and Williams Syndrome. Consider the following 
brief description of the DP model. 

The DP model works from the assumption that language and non-language 
functions share “brain space”. It presupposes two memory systems in the 
brain: a declarative memory and a procedural memory, each located in separate 
areas of the brain. Declarative memory is involved in “the learning and storage 
of information about facts and events” (Ullman et al. 1997), while procedural 
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memory underlies “the learning and processing of motor, perceptual, and 
cognitive skills” (Ullman et al. 1997). When extended to regulars and irregulars, 
the storage of irregulars can be assumed to take place in declarative memory 
and the computation of regulars in procedural memory. Although the two 
systems are largely independent, Ullman (2004) allows for knowledge to be 
acquired by both systems. An example of this would be the storage of regular 
past tenses and/or plurals. There can even be some interaction between the 
two systems, in compounding for example. The input for this procedural 
process comes from declarative memory (see also below).  

The DP model predicts that one memory system may be damaged, while 
the other remains intact. Evidence form patients with several different language 
and non-language disorders confirms this prediction. First, consider Specific 
Language Impairment (SLI), a developmental language disorder. Typically SLI-
children start talking late and have poor articulation. They usually have 
problems with inflectional morphology. Van der Lely & Ullman (1996) tested 
12 SLI-children on past tense morphology and compared their results with 
those of normally developing children. The SLI-children produced the same 
number of regular and irregular past tenses of real and novel verbs. Normally 
developing children, however, produced more regulars than irregulars. The 
production rate of both regulars and irregulars in the SLI children was similar 
to the rate at which the normally developing children produced irregulars. The 
SLI-children were also found to show frequency effects for both regulars and 
irregulars, whereas the normally developing children only showed frequency 
effects for regulars. Ullman & Gopnik (1999) conducted an experiment with 
several members of one family. They compared the responses of family 
members previously diagnosed with SLI with the responses of unaffected 
members. The family members with SLI had difficulties producing novel verbs 
with the –ed suffix, but at the same time were able to produce irregulars. While 
unaffected family members produced overregularisations, overapplication of 
the regular affix, those affected by SLI did not. This study also found a 
frequency effect for regulars in the SLI family members; a high frequency past 
tense lead to success more often than a low frequency past tense did. Damage 
to procedural memory is a cause of problems in SLI. This explains the poor 
motor skills often observed in this disorder, and would explain why people with 
SLI overcome most problems as they grow older; as their declarative memory is 
spared, they can store the regulars and rely on those. It also explains why 
people with SLI perform poorly on nonce word tests; they rely on memory, 
which will fail them for nonce words. 
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In agrammatism, or non-fluent aphasia, it is also procedural memory that is 
damaged. Agrammatic patients have trouble forming phrases and sentences out 
of words, understanding complex sentences and attaching the right affix to a 
word. Like the SLI-subjects, agrammatics have difficulties with regulars, while 
irregulars are spared. Consequently, they are unlikely to overapply a regular 
affix to irregular items, so overregularisations generally do not occur in these 
patients’ productions. Also, because they rely on memory suffixing of novel 
words is highly problematic for agrammatics. 

Anomia, or fluent aphasia, on the other hand, is the result of a damaged 
declarative memory. Patients with anomia have trouble finding words. Ullman 
et al. (1997) tested patients with anomia on past tense production. They 
performed worse on irregulars than on regulars. Overregularisation errors like 
comed are not uncommon in these patients. Contrary to the agrammatics, the 
anomics did not have problems with novel words. 
 
As the DP model assumes that the two memory systems underlie both language 
and non-language functions it is no surprise that several neurological disorders 
that are not solely (or, at least, not usually) associated with language, show a 
dissociation of regulars and irregulars. Alzheimer’s disease (AD) is an example. 
Depending on the severity of the disorder patients have less or more trouble 
naming objects or retrieving facts. Ullman et al. (1997) tested AD patients on 
their past tense formation. The subjects had more trouble inflecting irregulars 
than they had inflecting regulars. They were even better at inflecting novel 
words than they were at inflecting irregulars. They also produced more 
overregularisations than the control subjects. 

Ullman et al. administered the same test to people suffering from 
Parkinson’s disease (PD). In PD the function of procedural memory is 
suppressed. As expected the subjects performed worse on regular verbs than 
on irregular verbs. Even novel verbs proved to be more problematic than 
irregulars. 

Huntington’s disease (HD) is in certain respects the opposite of PD. 
Instead of a suppressed procedural memory function, the procedural memory 
of HD patients is overexcited. This excess excitation also affects their regular 
past tense formation. In the past tense test administered by Ullman et al. HD 
patients overregularised at a significantly higher rate than the control subjects. 
Under the influence of an overexcited procedural memory the HD patients 
could even apply the regular rule twice in a row, producing unusual “hyper-
regular” forms like lookeded.  
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Finally, consider Williams Syndrome (WS). This is a genetic disorder 
causing heart and circulatory problems. It is typical for WS-patients to have 
poor spatial abilities. Their language skills, on the other hand, are very good. 
Though they start talking late, WS-patients generally have a good vocabulary 
for their mental age, and they can comprehend and produce complex 
sentences. A striking characteristic of their language use is the tendency to 
provide rare or extraordinary answers. For example, when asked to name an 
animal, they are likely to come up with impala or rhinoceros, instead of cat or dog. 
Clahsen and Almazan (2001) compared noun pluralisation in WS-children to 
that in SLI-children. In three experiments on plurals inside compounds they 
showed that English WS-children had no difficulty using regular –s plurals 
inside compounds. The control children omitted regular plurals inside 
compounds, but allowed irregular ones. They also found that WS-children 
overregularised the regular rule (attach –s) to irregulars much more often than 
the control children did, and that they were happy to use these 
overregularisations inside compounds. SLI-children show the opposite pattern. 
Earlier research showed that SLI-children produce practically no 
overregularisations at all, neither do they use regular plurals or overregularised 
plurals inside compounds. They do use irregulars in their plural form inside 
compounds. 

2.2.3 Summary 

The Words-and-Rules theory combines core features of rule-based theories, such 
as SPE and Lexical Phonology, and connectionism. It claims that irregulars are 
stored in the mental lexicon, which is organised as a pattern associator. 
Regulars are formed by a rule, which attaches an affix to the stem by default. 
This default is phonologically and lexically unrestricted. It can attach to any 
word that has no stored inflected form available, as long as that word belongs 
to the proper category (Noun, Verb, etc.). A strong assumption of the theory is 
that default and regular are not distinguished. 

Evidence supporting the postulation of different systems for regulars and 
irregulars comes from both unimpaired individuals and individuals with a 
cognitive disorder. Unimpaired individuals show frequency effects for 
irregulars, since mistakes on low-frequency irregulars are more common than 
on high-frequency irregulars (when under time pressure); a similar effect is not 
found for regulars. Also, similarity effects are found for irregulars, but not for 
regulars. An irregular with many neighbours is more easily processed than an 
irregular with few neighbours. Neighbourhood density has no effect on the 
processing of regulars. Finally, when asked to produce novel compounds, 
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unimpaired individuals have no problem using an irregular plural as the left 
member, but prefer the singular to a regular plural in this position. 

Studies focusing on individuals with a cognitive disorder, both those 
specific to language, and more general ones, show dissociation, i.e. one system 
can be intact, when the other is impaired. For example, SLI-children have 
difficulties producing the past tense of novel words. They also show frequency 
effects for regulars. Their storage facility is intact, but they appear to have 
problems with the online production of regulars. People suffering from 
Parkinson’s disease also have trouble with regulars, but not irregulars. People 
with Alzheimer’s disease, on the other hand, had more trouble inflecting 
irregulars than they had inflecting regulars. Their irregular system is damaged, 
but the regular system is still intact. 

Before addressing the applicability of Words-and-Rules theory to Dutch, the 
details of Dutch pluralisation should be considered. This will be the subject of 
the next chapter. 
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3                                          The Dutch Plural 
 
 
 
 
 
 
 
 
 
English has a single regular affix for pluralisation, and clusters of irregulars. The 
Dutch plural landscape, on the other hand, is much fuzzier. This chapter will 
take an in-depth look at this landscape. First, the behaviour of Dutch plurals 
with respect to the default criteria listed in Chapter 2 will be discussed. Second, 
literature on Dutch pluralisation will be reviewed. Third, this chapter contains 
an analysis of an existing large corpus of nouns, checking claims made in the 
literature. Finally, this chapter briefly reviews what is known so far about the 
plural productions of adults under experimental circumstances. 
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3.1 Dutch plurals and default characteristics 
 
Pluralisation in adult Dutch is largely an affixation process. The aim of this 
thesis is to find a possible default affix in Dutch pluralisation. Default affixes 
have some characteristic properties; they are used to pluralize certain types of 
nouns. The common feature of these nouns is that the plural form is unlikely to 
be stored in the mental lexicon. A list of such items, taken from Marcus, 
Brinkmann, Clahsen, Wiese & Pinker (1995), to which the default typically 
attaches was given in §2.2.1. The search for a Dutch plural default should start 
with this list. There are three plural affixes in Dutch, -en /´/, -s /s/, and  -eren 
/´r´n/, and there are Latin plurals,1 all of which are potentially candidates for 
the items on the Marcus et al. list. The details of Dutch pluralisation will be 
discussed in §3.2, here Dutch examples of items on the Marcus et al. list are 
discussed. Due to a lack of data, the memory failure cases and the exocentric or 
headless items will not be discussed. First, consider items that either have no 
entry, that have a weak entry and are thus unlikely to be triggered and block the 
regular rule, or that have no similar entries in the mental lexicon: 

(1)  
 Circumstance Kind of Noun Example 
LACK OF ENTRY OR SIMILAR ENTRIES IN MEMORY 
1. No root entry Novel nouns kepsen, flonkers  
2. Weak entry Low-frequency nouns prangen, riffels 
3. No similar entries Unusual-sounding nouns bnaupfen, gnobles 

Examples of both -en /´/ and -s /s/ plurals are found for all categories in this 
group. The low-frequency nouns in (1) have a frequency of 0, both in a large 
corpus of nouns from Van Dale (this corpus will be discussed in more detail in 
§3.3), and in CELEX (Baayen, Piepenbrock & Gulikers 1995). The other 
examples in (1) are all nonce nouns. The novel noun examples are taken from a 
study by Snow, Smith & Hoefnagel-Höhle (1980). The unusual-sounding nouns 
were made up for this study specifically. Four adults were asked to provide the 
plural for these items. The results are the plurals shown in (1).  

The second group on the Marcus et al. list will be discussed at the end of 
this section. First, we consider the third group on the list. This group contains 
entries that are not a canonical root. Again we find that both affixes can be 
used for the pluralisation of items in this group. 

                                                      
1 Latin plurals are non-affixational, instead they undergo a change in the ending of their 
stem. For a more detailed discussion of the Latin plurals see §3.2 
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(2) 
 Circumstance Kind of Noun Example 
ENTRY IS NOT A CANONICAL ROOT 
6. Rendering of sound Onomatopoeia grommen, miauws 
7. Mention versus use Quotations “schip”pen, “lepel”s 
8. Opaque name Surnames de Van Wijken, de Kuipers 
9. Foreign language Unassimilated 

borrowings 
ablauten, ciabatta’s 

10. Distortion of root Truncations exen, profs 
11. Artificial Acronyms HATten, PABO’s 

The plural of schip is schepen /"sxep´n/, but to express that one found the noun 
schip six times in the last four pages, the unaltered form is used as the basis for 
the plural: In de laatste 4 pagina’s ben ik 6 schippen /"sxIp´n/ tegen gekomen.2 For lepel, 
on the other hand, the plural for use and the plural for mention are the same. 

Finally, there are nouns that are derived from another category, deadjectival 
nouns, and nominalizations. 

(3) 
 Circumstance Kind of Noun Example 
ROOT CANNOT BE MARKED FOR INFLECTIONAL FEATURE 
12. Derivation from 

different category 
Deadjectival nouns 
Nominalizations 

blauwen, oranjes 
alsen en maaren, buitens 

There are examples of both -en and -s plurals for deadjectival nouns and 
nominalizations. 

The second group on the Marcus et al. list is that of homophones, or items 
that have a matching entry that is stored in the mental lexicon, and rhymes, or 
items that have a rhyme that is similar to that of (an) item(s) that is stored in the 
mental lexicon. It is difficult to make any claims about this group without 
knowing which items are irregular, and therefore stored in the mental lexicon, 
and which items are regular. To know which items are stored (the competing 
root entries), the default affix needs to be established. However, to establish a 
possible default for Dutch items that compete with the irregulars need to be 
found. We seem to be stuck in a vicious circle, because irregulars are needed to 
establish a default, and a default is needed to establish which affix(es) is/are 
irregular. Based on the items in the other groups on the Marcus et al. list, 
though, it appears that both -s and -en are regular, and consequently -eren and 
Latin plurals irregular. This information was used to find examples of items 
with a competing similar root entry. 

 

                                                      
2 ‘In the last four pages I encountered ‘schippen’ six times.’ 
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(4) 
 Circumstance Kind of Noun Example 
COMPETING ENTRIES OR SIMILAR ENTRIES IN MEMORY 
4. Competing root entry Homophones portiers, portieren 
5. Competing similar root 

entries 
Rhymes stammen, wolken 

Baayen, Schreuder, De Jong & Krott (2002) suggested that the nouns in this 
group select the default affix to express “a more specialized meaning than 
carried by the irregular form”. The only example they mention is portiers 
/pOr"tirs/, ‘doorkeepers’. There is also a form portieren /pOr"tir´n/, but this noun 
has a different meaning, namely ‘car doors’. Remember that profession names 
strongly prefer -s, which is why portier will take -s when it means ‘doorkeeper’. 
For the nouns that have a competing entry with a similar rhyme only -en plurals 
were found. Stam /"stAm/ rhymes with lam /"lAm/, but while the plural of stam 
is stammen /"stAm´n/, the plural of lam is lammeren /"lAm´r´n/. Similarly, we find  
wolk - wolken /"wOlk´n/, and volk - volkeren /"vOlk´r´n/. 

Considering that this is a list of items to which the default typically 
attaches, and that examples of both -en and -s are found to be used to form the 
plural of most of these items in Dutch, it seems that Dutch cannot be 
concluded to have a unique default. In the next section literature on the 
regularities governing Dutch pluralisation will be discussed. 

3.2 Pluralisation in Dutch  
 
The default contexts on the Marcus et al. (1995) list suggest that Dutch has two 
default affixes. Both -s and -en can be used to pluralize items on the list. In fact, 
the plurals of most nouns are formed by attaching either one of these affixes to 
the stem. The literature claims that the use of these plural affixes is not random; 
it is sensitive to phonological context. What follows in this section is a 
summary of Dutch noun pluralisation, as described in a number of standard 
sources, i.e. De meervoudsvorming in het Nederlands (Van Haeringen 1947), Het 
morfologisch handboek van het Nederlands (De Haas & Trommelen 1993) and 
Algemene Nederlandse Spraakkunst (Haesereyn, Romijn, Geerts, de Rooij & van 
den Toorn 1997). It will be shown that while phonological factors undoubtedly 
play a role, there is no clear-cut division in the distribution of the two affixes -en 
and -s. This is why the distributional results reported below are mainly 
tendencies and preferences, rather than rock-solid generalisations. 

Before moving on to actual examples of Dutch plurals some relevant 
phonological phenomena have to be considered (Booij 1995). First, final 
devoicing. Noun-final obstruents are voiceless in Dutch. When a syllable is 
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added to such stems, as -en does, the ‘underlying’ value of the obstruent will 
surface, e.g. hand /"hAnt/ - handen /"hAnd´n/ ‘hands’ vs. kant /"kAnt/ - kanten 
/"kAnt´n/ ‘sides’. Second, glide insertion between two adjacent vowels; /j/ is 
generally inserted after front vowels, while /w/ is inserted after non-low back 
vowels. Two consecutive vowels can occur when a vowel final noun is 
pluralised with -en. When this happens, a glide is inserted, i.e. zee /"ze/ - zeeën 
/"zej´n/ ‘seas’. Finally, n-deletion. The plural affix -en is affected by a 
phonological process deleting noun-final /n/ after schwa. The process is 
optional, but common. The plurals of the previous examples may be 
pronounced /"hAnd´/ and /"zej´/. In the phonetic transcription of all examples 
in this thesis /n/ will be given, but the reader should keep in mind that its 
pronunciation is optional. 

Consider some examples of nouns taking -en in (5), and of nouns taking -s 
in (6). 

(5) -en plurals 
klok  /"klOk/   - /"klOk´n/   

 zee   /"ze/   - /"zej´n/   
 juffrouw /"jYfrAu/ - /"jYfrAuw´n/   

kanon   /ka"nOn/  - /ka"nOn´n/ 
 kannibaal /kAni"bal/ - /kAni"bal´n/ 
 genie  /Z´"ni/  - /Z´"nij´n/ 

orchidee  /Orxi"de/  - /Orxi"dej´n/ 
almanak  /"AlmanAk/ - /"AlmanAk´n/  

(6) -s plurals 
kok  /"kOk/   - /"kOks/ 
p  /"pe/   - /"pes/ 
kenau   /"kenAu/  - /"kenAus/ 
canon  /"kanOn/ - /"kanOns/ 

 generaal  /xen´"ral/ - /xen´"rals/ 
pony  /"pOni/  - /"pOnis/ 
abonnee /AbO"ne/  - /AbO"nes/ 

 anorak  /"anorAk/  - /"anorAks/ 

In these examples we can already see some of the complexities of the Dutch 
plural landscape mentioned earlier. Klok ‘clock’ and kok ‘cook’ are both 
monosyllabic and have a final plosive, yet klok takes -en and kok takes -s. 
Similarly, kannibaal ‘cannibal’ has kannibalen as its plural, while generaal ‘general’ 
has generaals as its plural, while both have final stress and a final sonorant. 
 
Before looking at the distribution of -en and -s in more detail, a limited number 
of nouns with a special form of pluralisations should be mentioned. They can 
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be divided into several groups. The first group are nouns that take -es (/´s/). 
This affix is only found with loan nouns that end in a sibilant. Basically these 
nouns take -s as plural affix, but to avoid ill-formed sibilant sequences schwa 
insertion takes place as well. Examples are: 

(7) race  /"res/  - /"res´s/ 
 douche  /"duS/  - /"duS´s/ 
 lunch  /"lYnS/  - /"lYnS´s/ 

A second group is that of -en plurals showing signs of an additional 
phonological operation. The vowel of some singular nouns changes when the 
plural is formed. Examples are: 

(8) pad  /"pAt/  - /"pad´n/ 
 slot  /"slOt/  - /"slot´n/ 
 stad  /"stAt/  - /"sted´n/ 
 smid  /"smIt/  - /"smed´n/ 

Pairs that do not undergo the lengthening process, e.g. pad /"pAt/ - padden 
/"pAd´n/ ‘paths’, are much more frequent.  

Some nouns take an affix that is altogether different from -en and -s. A 
limited number of nouns takes -eren (/´r´(n)/) as their plural affix. This affix is 
not productive, and is found in the plurals of the following nouns: 

(9) -eren plurals 
volk  /"vOlk/  - /"vOlk´r´n/ 
ei  /"Ei/  - /"Eij´r´n/ 
kalf  /"kAlf/  - /"kAlv´r´n/ 
kind  /"kInt/  - /"kInd´r´n/ 
rund  /"rYnt/  - /"rYnd´r´n/ 
lam  /"lAm/  - /"lAm´r´n/  
gemoed  /x´"mut/ - /x´"mud´r´n/ 

 lied  /"lit/  - /"lid´r´n / 
been 3  /"ben/  - /"bend´r´n/4 
hoen  /"hun/  - /"hund´r´n/ 

Among the plurals with -eren are three nouns that also undergo the vowel 
change seen in (8). They are: 
 
 

                                                      
3 Both beenderen and benen are correct plurals for been, but while beenderen means ‘bones’, 
benen means ‘legs’. 
4 Note that beenderen and hoenderen also have an inserted /d/. 
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(10) blad 5  /"blAt/  - /"blad´r´n/ 
gelid  /x´"lIt/  - /x´"led´r´n/ 
rad  /"rAt/  - /"rad´r´n/ 

Finally, there are two groups of nouns that do not undergo concatenative 
affixation, but instead undergo a change in the ending of their stem. The first 
group, which is basically unproductive, is that of the Latin forms. Some Dutch 
nouns that were originally borrowed from Greek or Latin still have the plural 
form they had in their language of origin, e.g. museum - musea ‘museum(s)’ and 
politicus - politici ‘politician(s)’. Some of these nouns have both a ‘Latin plural’ 
and a ‘Dutch plural’, e.g. examen - examina / examens ‘exams’. Nouns with final 
/o/ that are originally Italian show similar behaviour. They occasionally have a 
plural ending in /i/, e.g. saldo - saldi ‘balance(s)’. However, Dutch plurals exist 
alongside these ‘Italian plurals’, e.g. saldo’s ‘balances’. The -s plurals are usually 
preferred to the Italian plurals.  

The Latin/Italian forms, the plurals ending in -eren, the nouns that undergo 
a vowel change, and the loan nouns taking -es are all only a limited number of 
all nouns. They are basically non-productive, and are not used for items on the 
Marcus et al. list. These plurals can be considered irregular.  
 
From here on, the discussion will focus on the distribution of the affixes -en 
and -s. It was already suggested that the use of these plural affixes is not 
completely random, but instead affected by phonological factors. These factors 
will be discussed shortly, first two generalisations that are almost entirely 
exceptionless are considered.  

The first generalisation concerns nouns ending in a sibilant; they never take 
-s. 

(11) tas  /"tAs/  - /"tAs´n/ 
atlas  /"AtlAs/  - /"AtlAs´n/ 
dreumes /"drPm´s/ - /"drPm´s´n/ 
notaris  /no"tarIs/ - /no"tarIs´n/6 

The second generalisation involves nouns ending in a back vowel, i.e. /a, o, 
u/: they all take -s. 

 

                                                      
5 Both bladeren and bladen are correct plurals for blad, but while bladeren  means ‘leaves’, 
bladen means ‘magazine’, ‘sheet’ or ‘tray’. 
6 Recall that some recent loan nouns conform to this generalisation via a different 
route: they take –es (see also (7)). These loan nouns are a minority. 
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(12)  schwa  /"SwA/  - /"SwAs/ 
 bureau  /by"ro/  - /by"ros/ 
 taboe  /ta"bu/  - /ta"bus/ 

De Haas & Trommelen (1993: 159) point out, there are only two exceptions to 
this rule, and they are: 

(13) koe  /"ku/  - /"kuj´n/ 
 vlo  /"vlo/  - /"vloj´n/ 

These two examples are exceptions both in taking -en and in having /j/ as 
inserted glide. Items with a stem-final back vowel generally take /w/ as inserted 
glide.7 These two properties may be related (see Zonneveld 1978), but in any 
case (12) by far outnumber (13). 

The distribution of all nouns that do not fall into one of the 
aforementioned two groups is largely determined by two phonological factors, 
stress and sonority. These factors divide the Dutch plural landscape into two 
domains, with fuzzy borders; each domain has its own dominant affix. The 
influence of stress can be seen in what Van Haeringen calls the rhythmic factor. 
The influence of sonority is captured by the sonority factor. The two factors 
interact. As a result of this interaction there are grey areas in the plural 
landscape, rather than a black and white divide. Exceptions are found in all 
areas of the plural landscape. 

The first phonological factor to influence the distribution of the plural 
affixes is the sonority factor, which is stated here as a requirement on the final 
rhyme of the phonological noun. It is based on the Sonority Sequencing 
Principle of Clements (1990). 

(14) Sonority factor 
 Final clusters should have falling sonority. 

The sonority hierarchy (Foley 1972, Zwicky 1972, Kiparsky 1979, Selkirk 1984, 
Clements 1990) is shown in  (15). Sonority increases from left to right on the 
scale.   

(15) Sonority hierarchy 
 plosives < fricatives < nasals < liquids < glides < vowels 
 
         obstruents  sonorants 

                                                      
7 W. Zonneveld (pc) pointed out another example in Dutch newspaper de Volkskrant 
(19 October 2004): “In de loop van de vorige eeuw zijn de laatste booën vervallen en afgebroken.” 
‘During the last century the last booën have dilapidated and have been torn down.” A boo 
is a type of barn found in Drenthe in the north of the Netherlands. 
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The assumption underlying the role of sonority in Dutch is that use of the affix 
-s with nouns ending in an obstruent would not result in falling sonority in the 
final rhyme, and is therefore avoided.  

(16) perzik  /"pErzIk/ - /"pErzIk´n/ 
 klok  /"klOk/  - /"klOk´n/ 
 kalief  /"kalif/  - /"kalif´n/ 

Use of -s with nouns ending in a sound other than an obstruent is possible, 
because the rhyme sequence will have falling sonority. Note that the strongest 
preferences are found at the extremes of the sonority scale. Nouns ending in a 
back vowel were earlier shown to take -s practically without exception, while 
items at the opposite end of the sonority scale, those with a final obstruent, 
tend to take -en. The most extreme example of the latter tendency are the 
sibilant-final nouns (almost) always taking -en. 

Examples of items with a final sonorant consonant or front vowel, in the 
middle of the sonority scale, taking either -en or -s can be found. Front vowels 
that can occur noun-finally in Dutch are -ee (/e/), -ie (/i/), -uu (/y/) and -eu 
(/P/). 

(17) balkon  /bAl"kOn/ - /bAl"kOns/ 
 
 BUT: 
 ballon  /bA"lOn/  - /bA"lOn´n/ 

 

(18) ski  /"ski/  - /"skis/ 
café  /kA"fe/  - /kA"fes/ 
milieu  /mIl"jP/  - /mIl"jPs/ 
paraplu  /para"ply/ - /para"plys/ 
 
BUT: 
zee  /"ze/  - /"zej´n/ 
reu  /"rP/  - /"rPj´n/ 
fobie  /fo"bi/  - /fo"bij´n/ 

 individu  /Indivi"dy/ - /Indivi"dy´n/ 

As sonority of the final sound increases the likelihood of an -s plural also 
increases. However, two types of sounds do not seem to follow this 
generalisation. First, consider glides. Glides are located just below vowels on 
the sonority scale (see (15)), suggesting they should take -s. However, noun-final 
glides, which do not occur often in Dutch, have a strong preference for -en. 
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(19) kooi  /"koj/  - /"koj´n/ 
 boei  /"buj/  - /"buj´n/ 
 pleidooi  /plEi"doj/ - /plEi"doj´n/ 
 leeuw  /"lew/  - /"lew´n/ 
 zenuw  /"zenyw/ - /"zenyw´n/ 

The -en preference for glide-final items may be linked to the fact that noun final 
cluster -ws  and -js are rare in underived stems. Some examples are mais /"mAjs/ 
(‘corn’), and nieuws /"niws/ (‘news’). 

A second group of sounds that does not seem to follow the generalisation 
is that of diphthongs. Dutch has three diphthongs, i.e. /Ei, au, {y/. 
Diphthongs are vowels, and are thus located at the end of the sonority scale 
where -s is the preferred affix. However, Dutch diphthong-final nouns typically 
take -en. 

(20) moerbei  /"murbEi/ - /"murbEij´n/ 
 trui  /"tr{y/  - /"tr{yj´n/ 

The second phonological factor, the rhythmic factor, affects the distribution 
of both -s and -en. Van Haeringen (1947) discussed an aversion of consecutive 
unstressed syllables, and called this the rhythmic factor. Dutch, as many other 
languages, has a preference for alternating stressed and unstressed syllables. As 
Booij (1998: 145-146) noted: “plural nouns will end in a disyllabic trochee since 
the disyllabic trochee is the preferred pattern of organization of syllables into 
higher prosodic units in Germanic languages.” The rhythmic factor can thus be 
formulated as follows: 

(21) Rhythmic factor 
Nouns should end in a trochaic stress pattern. 

A noun with a stressed final syllable will prefer -en, which adds an unstressed 
syllable, whereas a noun with an unstressed final syllable will prefer -s. 
Examples of nouns that follow the rhythmic factor are shown below. 

(22) kajak  /"kajAk/  - /"kajAks/8 
 barak  /ba"rAk/  - /ba"rAk´n/ 
 

canon  /"kanOn/ - /"kanOns/ 
 kanon  /ka"nOn/ - /ka"nOn´n/ 
 
 pony  /"pOni/  - /"pOnis/ 

genie  /Z´"ni/  - /Z´"nij´n/ 

                                                      
8 Both kajaks and kajakken are acceptable plurals of kajak. 
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Note that the first example, kajaks, goes against the sonority factor. 
In Dutch stress can also fall on the antepenultimate syllable of a noun. 

Nouns that have antepenultimate stress can go either way in their choice of 
affix. Which affix is used partly depends on whether or not the final syllable 
carries secondary stress or not. Examples of both strategies are found. 

( 23) kakkerlak /"kAk´rlAk/  - /"kAk´rlAk´n/ 
 uniform  /"ynifOrm/  - /"ynifOrm´n/ 

 stadions  /"stadijOn/ - /"stadijOns/ 
 kolibries /"kolibri/ - /"kolibris/ 

 
The two phonological factors, sonority and stress, may make partly conflicting 
predictions. The literature suggests that in some contexts the sonority factor 
will take precedence over the rhythmic factor, and in other contexts the 
rhythmic factor will prove to be more influential than the sonority factor. In 
fact, the two factors agree in very few areas of the plural landscape, as we can 
see in Fig. 1. Empty cells indicate conflict areas. 

Fig. 1  

  final syllable 

  stressed unstressed 

diphthong/glide -en  

obstruent -en  

sonorant   

front vowel   fi
na

l s
ou

nd
 

back vowel  -s 

Items for which the rhythmic and sonority factor disagree usually have a 
weaker preference for either affix, while items for which these factors agree 
tend to have a relatively strong preference for one affix. The area with the 
strongest preference is that of nouns ending in a diphthong. It was shown 
earlier that diphthong-final nouns (and glide-final nouns), take -en, despite the 
fact that their location on the sonority scale suggests a preference for -s. This is 
just a suggestion, however, use of -s after a diphthong produces falling sonority, 
and is thus legal. The rhythmic factor predicts -en as well, as long as the final 
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syllable is stressed. However, it is known from the literature that the sonority 
factor is stronger here than the rhythmic factor: diphthong-final nouns take -en 
regardless of their stress pattern. 

Obstruent-final nouns show the same agreement and conflict pattern as the 
diphthong-final nouns. The sonority factor predicts -en, and so does the 
rhythmic factor when stress is final. The literature finds this to be a very strong 
tendency. However, when the final syllable of an obstruent-final noun is 
unstressed, a conflict arises. Again the literature claims that obstruent-final 
nouns almost always take -en, even when this goes against the rhythmic factor. 
So, despite its stress pattern avond /"avOnt/ (‘evening’) takes avonden /"avOnd´n/ 
as its plural. 

For sonorant-final nouns the sonority factor does not make a clear 
prediction. Plural affix -s is allowed, but is not obligatory. There is much 
variation in this group; preferences are weaker than they are for other groups. 

Finally, vowel-final nouns can be divided into two sub-groups: those 
ending in a back vowel and those ending in a front vowel. It has been shown in 
(12) that nouns with a final back vowel overwhelmingly take -s. For front 
vowels two different views are found in the literature. Van Haeringen and 
Haesereyn et al. agree that both /e/ and /P/, have a preference for -en. Both 
also claim that nouns with final /i/ behave according to the rhythmic factor. 
De Haas & Trommelen, however, have a different view. They claim that 
monosyllabic nouns ending in a front vowel take -en, while polysyllabic nouns 
ending in a front vowel take -s. In Table 1 we can see that for /i/ examples for 
and against both points of view can be found. For /P/ and /e/, however,  De 
Haas & Trommelen seem to be right. 

Table 1 Distribution of -s and -en over vowel-final nouns, depending on number of syllables 
and stress pattern 

  monosyllabic polysyllabic 
  stress pattern 
  final final penultimate 

/i/ s 
ski’s /"skis/ 

en 
fobieën /fo"bij´n/ 

en 
bacterieën /bAk"terij´n/ 

/e/ en 
zeeën /"zej´n/

s 
cafés /kA"fes/ 

s 
toffees /"tOfes/ 

/y/ s 
q’s /"kys/ 

s 
paraplus /para"plys/

s 
accus /"Akys/ fi

na
l s

ou
nd

 

/P/ en 
reuen /"rPj´n/

s 
milieus /mIl"jPs/ 

* 
- 
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Table 1 shows that vowel final nouns that take -en also take an epenthesized 
glide, /j/ or /w/, between stem and affix.  
 
Until now nouns with final schwa have been left undiscussed. These nouns can 
often take both -(e)n and -s, e.g. vitamine - vitamines/vitaminen, 
/vita"min´s/ /vita"min´n/, ‘vitamins’. Usually -(e)n is considered to be more 
formal in these nouns than -s. De Haas & Trommelen later noted that the 
number of schwa-final nouns that exclusively take -(e)n  is decreasing, whereas 
those that exclusively take -s are very frequent. Some examples of both are: 

(24) gave  /"xav´/  - /"xav´n/  
 premisse /pre"mIs´/ - /pre"mIs´n/ 

seconde  /s´"kOnd´/ - /s´"kOnd´n/ 
 
pauze  /"pAuz´/  - /"pAuz´s/ 
salade  /sa"lad´/ - /sa"lad´s/ 
finale  /fi"nal´/  - /fi"nal´s/  

Haesereyn et al. (1997) list the first three as schwa-final nouns that always take -
(e)n. De Haas & Trommelen (1993) also consider the -s plural acceptable for 
both gave and premisse. Most speakers of Dutch will agree that it is also 
acceptable for seconde. 

To summarize, the rhythmic factor and the sonority factor interact. For 
some items both factors predict the same affix, while on others they disagree. 
In these conflict cases it is not always the same factor that wins. The weakest 
preferences for a particular affix are found for sonorant-final nouns. Based on 
the information from the literature, the following distributional preferences of 
the two affixes can be distilled. 
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Fig. 2 Dominant affixes in phonological domains 

  final syllable 

  stressed unstressed 

diphthong -en -en 

obstruent -en -en 

sonorant -en -s 

front vowel -en/-s -en/-s fi
na

l s
ou

nd
 

back vowel -s -s 

Two views are found in the literature concerning front vowels. For now the 
preference of this class remains unresolved. However, a split into two domains, 
each with its own dominant affix is visible in Fig. 2 
 
Some additional factors that affect the choice between -en  and -s (semantic, 
morphological) can also be found. Recent loan nouns for example take -s. 

(25) ciabatta (Italian)  /tSa"bAta/ - /tSa"bAtas/ 
 computer (English) /kOm"pjut´r/ - /kOm"pjut´rs/ 
 douanier (French) /duwan"je/ - /duwan"jes/ 
 disk (English)  /"dIsk/  - /"dIsks/ 

Haesereyn et al. note that many loan nouns that end in a consonant and have 
an -s plural in their language of origin also take -s in Dutch. In some cases, 
though, the plural in the language of origin is different. An example of such a 
noun is the first example in (25), ciabatta. While taking -s in Dutch the original 
Italian plural form of this noun is ‘ciabatte’ /tSia"bAtÜe/. In Dutch loanwords 
can sometimes also take -en, e.g. lift - liften ‘lift’, but -s is much more common. 

Semantic influences on Dutch pluralisation can be seen in the fact that 
person/profession nouns take -s as their plural affix, i.e. generaal -generaals 
/xen´"rals/. 

As for morphological influences on the pluralisation process, there are 
suffixes that have a fixed plural affix. Suffixes taking -en  are shown in  (26). 
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 (26) suffixes taking -en 
 -ant : fabrikant /fabri"kAnt(´n)/ 

-dom : rijkdom /"rEigdOm(´n)/ 
-ent : producent /prody"sEnt(´n)/ 
-erik : dommerik /"dOm´rIk(´n)/ 
-es : lerares  /lera"rEs(´n)/ 
-heid : zekerheid /"zek´rhEit/ - /"zek´rhed´n/ 
-ij : schilderij /sxIld´"rEij(´n)/ 
-(i)aan : Italiaan /itali"jan(´n)/ 
-iet : metropoliet /metropo"lit(´n)/ 
-in : leeuwin /le"wIn(´n)/ 
-ing : verklaring /v´r"klarIN(´n)/ 
-ist : activist  /Akti"vIst(´n)/ 
-iteit : stommiteit /stOmi"tEit(´n)/ 
-(e)ling : slappeling /"slAp´lIN(´n)/ 
-nis : ergernis /"Erx´rnIs(´n)/ 
-schap : landschap /"lAntsxAp(´n)/ 
-theek : discotheek /dIsko"tek(´n)/ 
-iek : automatiek /Automa"tik(´n)/ 

The suffixes in (27) take -s. 

 (27) suffixes taking -s 
 -aar : moordenaar /"mord´nar(s)/ 
 -aard : gierigaard /"xir´xart(s)/ 
 -er : zuiger  /"z{yx´r(s)/ 
 -erd : gluiperd /"xl{yp´rt(s)/ 
 -je : doekje  /"dukj´(s)/ 
 -ster : verkoopster /v´r"kopst´r(s)/ 
 -sel : stelsel  /"stEls´l(s)/ 
 -te : gewoonte /x´"wont´(s)/ 
 -age : percentage /pErcEn"taZ´(s)/ 
 -ette : cassette /kA"sEt´(s)/ 
 -eur : grimeur /xri"mPr(s)/ 
 -ier : marinier /mari"nir(s)/ 
 -trice : conductrice /kOndYk"tris´(s)/ 
 -ine : nectarine /nEkta"rin´(s)/ 
 -oir : reservoir /rezEr"vwar(s)/ 

Morphologically structured nouns will be grouped together with 
monomorphemic nouns for reasons discussed in section 3.3.1. 
 
In sum, the literature on Dutch pluralisation states that Dutch has two 
productive plural affixes, -s and -en. Each affix is dominant within its own 
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domain. This domain is largely defined by the rhythmic factor, which strives for 
trochees, and the sonority factor, which strives for a fall in sonority in rhymes. 
As there is interaction between the two factors, there are many grey areas in the 
Dutch plural landscape, where the preference for a certain affix is weaker than 
it is in areas where the phonological factors are in agreement. Besides the two 
phonological factors morphology and semantics also influence the pluralisation 
process. Loan nouns have a tendency to take -s, while most derivational suffixes 
are consistent in the plural affix they demand. 
 

3.3 Van Dale analysis9 
 
The distribution of the two plural affixes in a corpus of nouns from ‘Van Dale’, 
a well-known publisher of dictionaries in the Netherlands, will now be 
considered. Analysis of this corpus will assist in quantifying the strength of the 
claims made in the literature. Secondly, it will help get an idea of the amount of 
irregularity, nouns taking -en in the domain of -s and vice versa, in the 
distribution of the two affixes. Finally, the results of this analysis will provide 
some idea of the input children receive, and consequently they will help with 
the construction of test items for the experiments that will be discussed in 
Chapters 5 and 6. 

3.3.1 The corpus 

To assess the validity of the claims made in the literature, the distribution of the 
plural affixes -en and -s in a large corpus of nouns was examined. The focus was 
on -en and -s, because they are the affixes used for items on the Marcus et al. list 
(see §3.1), and because literature on Dutch pluralisation showed that these two 
affixes are prime candidates for the position of default affix. To obtain a corpus 
suitable for analysis, Van Dale Data in Utrecht was contacted. They provided a 
list of Dutch nouns with their plurals, organised in retrograde from the end of 
the stem. This Van Dale corpus of nouns is a list of 17,298 nouns and their 
plurals, with the token frequencies of both, ordered by number of syllables and 
stress pattern. The phonetic transcription of the nouns is also provided with the 
list. The present analysis is based on this transcription. The token frequencies in 
the corpus are based on the contents of five Dutch newspapers over the course 
of 2.5 years. They are a good indication of how often a noun occurs, but there 
is ‘pollution’ in these figures. In some, very infrequent, cases the plural of a 
                                                      
9 This section is based on Van Wijk (2002)  
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noun is spelled the same as a verb or an adjective; the frequency of this verb or 
adjective will affect the token frequency of the noun. It is possible for a token 
frequency to be 0. The corpus is not perfect in other ways either, since some 
common nouns seem to be missing. For instance, the Dutch nouns vlo ‘flea’ 
and koe ‘cow’, shown in §3.2 to be interesting from the point of view of Dutch 
pluralisation, do not appear in the corpus. 

The corpus of plurals is split three-ways: a list of nouns that take -s, a list of 
nouns that take -en, and a list of nouns that can take either as a plural affix. The 
corpus does not include plurals that undergo vowel change/lengthening, plurals 
ending in -eren, or Latin plurals. We also do not find singularia tantum, e.g. 
zonneschijn ‘sunshine’ and vee ‘cattle’, or pluralia tantum, e.g. notulen ‘minutes’ and 
ingewanden ‘intestines’, in the corpus. 

This thesis is concerned with the acquisition of Dutch. Since the Van Dale 
corpus will be used as a model of the child’s input, no distinction is made in the 
analysis between loan nouns and native nouns. Children do not hear a label 
‘loan’ with a noun. They do not know whether or not a noun is borrowed. One 
group of loan nouns does stand out, though: singular loan nouns with final /s/. 
It was shown earlier that these nouns often take -es /´s/, e.g. race /"res/-/"res´s/, 
as a plural affix. Relatively few of these nouns were found in the corpus, but 
they were there as -s plurals. These nouns were classified as taking ander ‘other’, 
instead of as taking -s. 

Although the longest nouns in the corpus are 8 and 9 syllables long, the 
analysis in this thesis is only based on its monosyllabic, bisyllabic, and  
trisyllabic nouns. Ultimately, the results of the analysis of the corpus are to be 
used as a model for the test items for the experiments that will be discussed 
later. As children are likely to truncate long nouns that are new to them we do 
not want to develop test items of more than three syllables. Therefore the 
corpus-analysis will be limited to items with up to three syllables. The sub-
corpus used for the analysis contains about 13,000 plurals: 6460 -en plurals, 
6217 -s plurals, 332 -en / -s plurals, and 36 -es (other) plurals. The -es plurals are 
part of the -s plurals in the analyses below. Those nouns that can take both -en  
and -s are analysed separately. This analysis can be found at the end of §3.3.2.  

The sub-corpus contains 2790 monosyllabic, 5085 bisyllabic, and 4838 
trisyllabic nouns. Overall, even though the type frequency of nouns taking -s is 
approximately the same as that of nouns taking -en (50.8% of types takes -en), 
the token frequency of nouns taking -en is higher than that of nouns taking -s 
(73.5% of tokens takes -en). Bybee (1985: 133) claims that “productivity of 
morphological rules must be connected to high type frequency”. Eddington 
(2003) found that type frequency is a better predictor of the outcomes of 
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exemplar-based models than token frequency is. This effect was found for 
Spanish stress assignment, as well as English past tense formation, Italian 
conjugation class (Eddington 2002a), and Spanish gender assignment 
(Eddington 2002b). For Dutch, De Jong, Schreuder & Baayen (2000) and 
Bertram, Baayen & Schreuder (2000) found type frequency of family members 
to be a crucial variable in their visual lexical decision task.  

However, as was discussed in Chapter 2, frequency is not an overriding 
criterion for defaulthood. The phonological diversity of the stems a certain affix 
attaches to is more important; a default affix will attach to as wide a variety of 
stems as possible. A more detailed picture of the plural landscape is therefore 
needed to obtain a better idea of the input children receive, and of the overall 
degree of (ir)regularity of the landscape. The factors considered in the analysis 
are stress pattern, sonority of the final sound, vowel quality, and number of 
syllables.  

3.3.2 The analysis 

According to the literature the two major factors involved in Dutch 
pluralisation are stress and sonority. Does the Van Dale corpus show evidence 
of these factors? First, consider the rhythmic factor. The items in the sub-
corpus are maximally trisyllabic. Stress can fall on the final, penultimate or 
antepenultimate syllable in these items. Table 2 shows the percentages of nouns 
with each of these stress patterns that take -en. The percentage of nouns that 
take -s is not shown, but can easily be calculated as the two affixes together 
account for 100% of the nouns in the corpus. All tables provide the type and 
token frequencies of the plurals, both in percentages and in absolute numbers. 
Remember that the token frequency of a plural can equal zero. A Chi-square 
test was performed for all distributions, which showed that all distributions are 
significant. 

Table 2 Percentages of nouns taking -en according to stress pattern  
 final penultimate antepenultimate 

type 4848/6034 (80.3%) 1025/5108 (20.1%) 587/1571 (37.4%) 
token 2708995/2907389 (93.2%) 152967/885742 (17.3%) 36927/152923 (24.1%) 

It can be seen in Table 2 that a large majority of stress-final nouns take -en as 
the plural affix, while the opposite is true for nouns with penultimate stress. 
Nouns with antepenultimate stress prefer -s for the plural, but this preference is 
not as strong as it is in nouns with penultimate stress.  

To examine the effects of the sonority factor a similar analysis was done 
for nouns ending in an obstruent, a sonorant, a vowel, or a diphthong. 
Diphthongs are analysed separately, because claims in Dutch pluralisation 
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literature suggested diphthong-final items should always take -en. Their location 
on the sonority hierarchy, however, suggests an increased likelihood of -s 
pluralisation. Back and front vowels are, for now, considered as one group. In 
Table 3 the effects of the sonority factor in the Van Dale corpus are clearly 
visible. 

Table 3 Percentages of nouns taking -en according to the final segment 
 obstruent sonorant vowel diphthong 

type 3674/4385 (83.8%) 2422/5436 (44.6%) 125/2644 (4.7%) 239/248 (96.4%) 
token 1855242/1916253 

(96.8%) 
1016208/1570650  

(64.7%)
14631/446336 

(3.3%)
12808/12815 

(99.9%) 

The odd one out in this table are the sonorant-final items. Contrary to the other 
items they do not have a clear preference for one of the affixes. It was 
suggested earlier that the weakest preferences are found for sonorant-final 
nouns. Table 3 confirms this suggestion.  

As the phonological factors give conflicting predictions for some items, the 
interaction of the two factors in the Van Dale corpus should be considered. 
This interaction is shown in Table 4. Combining the rhythmic and sonority 
factors shows an even clearer division between nouns taking -en  and nouns 
taking -s, than each factor shows on its own.  

Table 4 Percentages of nouns taking -en when stress and sonority are considered 
 final penultimate antepenultimate 
diphthong type:      225/232 (97.0%) 

token:           1937/11941 
(99.96%)

type:         8/10 (80.0%) 
token: 870/873 (99.7%)

type:           6/6 (100.0%) 
token:        1/1 (100.0%) 

obstruent type:  3053/3385 (90.2%) 
token:  1766571/1813650 

(97.4%)

type:   373/658 (56.6%) 
token:      68046/80230 

(84.8%)

type:     248/342 (61.2%) 
token:        20625/22373  

(92.2%) 
sonorant type:  1455/1951 (74.6%) 

token:    924418/1061622 
(87.1%)

type: 634/2587 (24.5%) 
token:    75491/405379 

(8.6%)

type:     333/898 (37.1%) 
token:      16301/103651 

(15.7%) 
vowel type:      115/466 (24.7%) 

token:           6071/20178 
(30.1%)

type:     10/1853 (0.5%) 
token:      8560/399260 

(2.4%)

type:           0/325 (0.0%) 
token:     0/26898 (0.0%) 

Diphthongs, /Ei, au, {y/, show a very strong preference for -en, regardless of 
their stress pattern. Plurals in the other three categories do show a correlation 
with stress. Obstruents always prefer -en, but the preference is weaker in nouns 
with an unstressed final syllable than it is in nouns with final stress. Vowel final 
nouns prefer -s, though the preference is relatively weak when the final syllable 
is stressed. A large majority of the vowel-final nouns in Table 3 that take -en has 
final stress. It is in the sonorant final nouns that the clearest effects of the 
rhythmic factor can be seen. The preferences are stronger than for the 
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sonorant-final nouns as a whole. Final stress makes their preference swing 
towards -en, while (ante)penultimate stress makes them favour -s.  Some 
examples are: 

(28) fontanel  /fOnta"nEl/ - /fOnta"nEl´n/ 
 archipel  /"ArxipEl/ - /"ArxipEls/ 

In sum, when considered separately the effect of each phonological factor 
on the distribution of -en and -s can be seen. However, when the two factors are 
combined, more specific areas with clear preferences for one of the factors 
emerge. Diphthongs practically always take -en, while vowel-final nouns with an 
unstressed final syllable almost always take -s. Obstruents always prefer -en, but 
less so in nouns with a final unstressed syllable than in nouns with final stress. 
The effects of the rhythmic factor are strongest in sonorant-final nouns. Unless 
the rhythmic factor is involved as well, sonorant-final nouns are undecided in 
their preference. 

In §3.1 opposing views on the pluralisation of nouns that end in a front 
vowel were discussed. Van Haeringen (1947) and Haesereyn et al. (1997) 
believe /e/ and /P/ take -en, while /i/ follows the rhythmic factor. De Haas & 
Trommelen (1993), on the other hand, claim that monosyllabic nouns ending in 
a front vowel take -en, while polysyllabic nouns ending in a front vowel take -s. 
These opposing views merit a closer look at this category. A dichotomy 
between diphthongs and monophthongs was already visible in Table 3 and 
Table 4; it is shown in Table 5 that within monophthongs two groups can be 
distinguished, based on the front/back dimension. 

Table 5 Percentages of vowel-final nouns taking -en 
 Final penultimate antepenultimate 

back vowel 
/a, o, u, A/

type:            1/91 (1.0%) 
token:     1/2784 (0.03%)

type:           0/493 (0.0%) 
token:     0/24855 (0.0%)

type:        0/102 (0.0%) 
token:  0/11345 (0.0%)  

front vowel 
/e, i, P, y, 

E/ 

type:     114/307 (37.1%) 
token:          6070/16494 

  (36.8%)

type:           8/470 (1.7%) 
token:          1507/89658 

(1.7%)

type:          0/31 (0.0%) 
token:      0/494 (0.0%)  

Vowel-final nouns, without exception, take -s when they have 
antepenultimate stress. It is shown in Table 5 that when the vowel at the end of 
a noun is a back vowel the preference for -s is always extremely strong, 
regardless of stress. In fact, the only exception in this category is protozo 
/proto"zo/ ‘protozoon’ (one celled organism), whose plural is protozoën  
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/proto"zow´n/,10 and this is not a noun that is likely to be part of the input a 
child receives. Only among nouns with a final front vowel and final stress does 
a substantial minority take -en as plural affix, while non-final stress leads to an 
overwhelming preference for -s. Considering that the items with 
(ante)penultimate are by definition polysyllabic, and those with final stress 
contain monosyllabic items, it appears that De Haas & Trommelen might be 
correct. Items with a final front vowel are more likely to take -en if they are 
monosyllabic (or have final stress), and -s when they are polysyllabic or stress is 
(ante)penultimate.  

The previous analysis only distinguishes between final and 
(ante)penultimate stress, while the claims in the literature refer to monosyllabic 
and polysyllabic nouns. Table 6 shows that monosyllabic and polysyllabic 
nouns with a final front vowel behave differently. De Haas & Trommelen are 
not completely correct in claiming that monosyllabic nouns with a final front 
vowel take -en, and polysyllabic nouns with a final front vowel favour -s. A 
tendency towards such behaviour is found, however. 

Table 6 Front vowel-final nouns taking -en according to number of syllables and stress 
pattern 

  type token 
monosyllabic 23/57                   40.4% 2387/2980            80.1% 

final 91/250                  36.4% 3683/13514          27.3% 
penultimate 8/470                     1.7% 1507/ 89658           1.7% polysyllabic 

antepenultimate 0/31                       0.0% 0/494                     0.0% 

A slight majority of monosyllabic types prefers -s; token frequencies for these 
items, however, show a clear preference for -en. This shows that monosyllabic 
nouns with a final front vowel are more likely to take -en than polysyllabic 
nouns with a final front vowel are. 

A vowel that deserves to be mentioned separately is /´/, as in pauze 
/"pauz´/. Figures for /´/-final nouns are exclusively based on nouns with 
penultimate or antepenultimate stress, because /´/ only occurs in unstressed 
syllables.  

Table 7 Share of /´/ final nouns in vowel-final nouns 
 -en -s 

type 2/2892              0.07% 1077/2892                37.2% 
token 7053/459151       1.5% 292687/459151        63.7% 

                                                      
10 Remember that the two nouns ending in a back vowel that were previously 
mentioned as the only back vowel final nouns to take –en, vlo ‘flea’ and koe ‘cow’, do not 
occur in the Van Dale corpus. 
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A substantial part of this is taken up by diminutives, which always take -s. The 
share of diminutives in the vowel final nouns can be seen in Table 8. 

Table 8 Share of diminutives in vowel-final nouns 
 -en -s 

type 0/2892                0.0% 407/2892                  14.2% 
token 0/459151            0.0% 38373/459151            8.4% 

It is clear from Table 7 and Table 8 that diminutives and other nouns with final 
/´/ form a relatively large part of vowel-final nouns that take -s. 
 
Earlier a separate analysis of the items that can take both -s and -en was 
promised. The most obvious thing to notice about this category is that none of 
these items end in a back vowel. This is unsurprising as it has been shown that 
nouns that end in a back vowel almost always take -s. A second observation is 
that there are no such items ending in /s/ either. Again this is unsurprising as 
these items always take -en. The distribution of the affixes can be seen in Table 
9. The numbers and percentages are those of the token frequency. The type 
frequency, which is the same for both the -s and the -en plurals, can be found in 
parentheses in the bottom left corner of each cell. 

Table 9 Distribution of -en and -s in nouns that can take both affixes to form the plural 
Percentage and exact number of tokens per area of the plural landscape. Type 
frequency is the same for -en and -s, and is shown in parentheses 

 final penultimate antepenultimate 
diphthong en:     1178    50.0% 

s:     1178    50.0% 
(1) 

en:           0      0.0% 
s:           0      0.0% 

(1) 

 
 

obstruent en:    10289    50.3% 
s:    10156    49.7% 

(52) 

en:       636    63.3% 
s:       368    36.7% 

(17) 

en:           0     0.0% 
s:           0     0.0% 

(1) 
sonorant en:    65787    64.3% 

s:    36568    35.7% 
(102) 

en:     4757    88.8% 
s:       599    11.2% 

(30) 

en:      208      6.0% 
s:    3273    94.0% 

(37) 
front vowel en:       1104     9.1% 

s:     11014   90.9% 
(25) 

en:      5645    35.5% 
s:    10265    64.5% 

(64) 

 

Surprisingly a fifty-fifty division between -en and -s is found for nouns with final 
stress and a final diphthong or obstruent. Considering the preference of these 
nouns and the stronger preferences in other categories in this table a clear 
preference for -en would be expected. Nouns with antepenultimate stress as 
well as nouns with a final front vowel clearly prefer -s. Contrary to what the 
analysis of the rest of the corpus showed, sonorant-final nouns that can take 
both plural affixes do not clearly follow the rhythmic factor. Sonorant-final 
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nouns with penultimate stress, which would ordinarily prefer -s, prefer -en when 
both affixes can be used. The line separating the -en and the -s domain in Table 
9 is different from the one in Table 4. Had we included the items from this 
analysis in Table 4 we would not have seen a shift in the line between the -en 
and the -s domain. There are too few items that can take both affixes to cause 
such a shift. 

3.3.3 Summary 

In sum, the claims made in the literature are largely confirmed by the Van Dale 
corpus. The preference for -en is strongest for nouns with a final obstruent, for 
nouns with final stress, and for nouns ending in a diphthong. This preference 
grows weaker and subsequently changes to a preference for -s when stress falls 
on the (ante)penultimate syllable, and the sonority of the final sound increases. 
The preference for -s is strongest in nouns with a final back vowel in an 
unstressed syllable. Going back to Fig. 2 the distribution of the plural affixes 
over the plural landscape can be refined even further. The boundaries remain 
fuzzy, but a dominant affix can be established for each context. 

Fig. 3 Dominant affixes in phonological domains 

  final syllable 

  stressed unstressed 

diphthong -en -en 

obstruent -en -en 

sonorant -en -s 

front vowel -s -s fi
na

l s
ou

nd
 

back vowel -s -s 

The difference in opinion concerning the choice of affix of nouns ending in a 
front vowel has been settled in favour of De Haas & Trommelen, who say 
these nouns will select -en when they are monosyllabic and -s when they are 
polysyllabic. 

The line in Fig. 3 shows the border between the two domains. The cells 
above the line form the domain in which -en is dominant, while those below the 
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line form the domain in which -s is the dominant plural affix. Exceptions are 
found in both domains. 

 

3.4 Experiments 
 
So far the discussion of Dutch pluralisation considered existing descriptions, 
and an analysis of a corpus of written Dutch. However, the question that 
remains is whether speakers of Dutch actually follow the patterns that the 
exposition brought to light. To determine if they do, two experiments with 
adult speakers of Dutch were carried out. The first experiment was a so-called 
Wug-test, the second a pen-and-paper task. They will be discussed in the 
following two subsections. 

3.4.1 Wug-test 

A Wug-test (Berko 1958) is designed to elicit morphologically inflected forms 
from subjects.11 Wug-tests typically use nonce nouns to discover patterns in the 
inflectional behaviour of subjects. In our case nonce nouns, all of which 
adhered to the phonotactic rules of Dutch, were used to elicit plurals. 
Participants for this experiment were 11 adults, all of whom were students at 
the Faculty of Arts at Utrecht University. They were presented, orally, with a 
mixture of nonce nouns and existing nouns, all in singular form, and had to 
produce the plural. After a trial of 4 items to familiarize them with the task, 
they went on to the actual test, which consisted of 11 existing nouns and 46 
nonce nouns. The items presented to the subjects can be found in Chapter 5 
and in Appendix B, which also lists the subjects’ productions. There are 23 
nonce nouns from each of the domains in Fig. 3 in §3.3.3. For each item a 
plural affix can be predicted, based on neighbourhood type frequency. This 
neighbourhood type frequency concerns those items in the Van Dale corpus 
that share the number of syllables, the stress pattern, and the final rhyme with 
the nonce noun in question. Considering this neighbourhood, 19 nonce nouns 
are predicted to take -en, 25 should take -s, one should take -´s, and one has as 
many neighbours that take -s as it has that take -en. The results of this test are as 
follows. 

                                                      
11 For additional methodological remarks and a more detailed discussion of the items in 
this Wug-test, we refer to chapter 5. The items of the cross-sectional experiment with 4 
and 5-year olds are the same as those in the adult Wug-test. 
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Most of the subjects’ productions were pluralisations with -en or -s.12 Table 
10 shows the percentage of nonce nouns taking -en and those taking -s in the 
subjects’ productions.  

Table 10 Distribution of -en and -s in adult Wug-test 
Percentage of -en  and -s responses per area of the plural landscape. Numbers in 
parentheses indicate number of items per area of the plural landscape 

 final penultimate antepenultimate 
diphthong 68.2% -en 

31.8% -s 
(2) 

40.9% -en 
45.5% -s 

(2) 

54.5% -en 
31.8% -s 

(2) 
obstruent 93.9% -en 

0.0% -s 
(3) 

57.6% -en 
12.1% -s 

(3) 

65.9% -en 
13.6% -s 

(4) 
sonorant 87.0% -en 

11.7% -s 
(7) 

22.7% -en 
59.1% -s 

(4) 

40.9% -en 
31.8% -s 

(2) 
front vowel 51.5% -en 

30.3% -s 
(3) 

18.2% -en 
51.5% -s 

(3) 

39.4% -en 
48.5% -s 

(3) 
back vowel 36.4% -en 

61.4% -s 
(4) 

13.6% -en 
81.8% -s 

(2) 

27.3% -en 
63.6% -s 

(2) 

The parenthesized number in the bottom left-hand corner of each cell is the 
number of test items in that cell. So, if that number is 2, the percentage is based 
on 11 (subjects) * 2 (items) = 22 productions. The total percentage in one cell is 
usually less than 100%. This is because there were also items in which the 
singular was used for the plural (10 productions = 1.98% of all productions), 
Latin forms, and cases in which the subjects changed the stress pattern, 
changed the rhyme, or truncated the nonce noun (57 productions = 11.26%).  

Looking for general patterns, the presence of the rhythmic factor is clearly 
visible. The preference for -en is always higher in nouns with final stress than it 
is in nouns with an unstressed final syllable. We also find an effect of sonority. 
Obstruents always have a stronger preference for -en than for -s, sonorants 
largely follow the rhythmic factor, and vowels almost always have a stronger 
preference for -s than for -en. However, there are also some striking differences 

                                                      
12 Ooccasionally Latin forms were used in plural productions. These are basically 
irregularisations. The following forms were found (subjects are in parentheses): 
/"praditYs/: /"praditi/  (IX) 
/"praditYs/: /"pradita/  (X) 
/moni"tarOn/: /moni"tari/  (VII) 
/moni"tarOn/: /moni"tara/ (VIII;IX) 
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between the adult productions on the one hand, and the literature and Van 
Dale analysis on the other. This is most obvious in the relatively high 
percentages of back vowel items taking -en, and in the items with final stress. 
The productions on these items are perfectly in line with the sonority hierarchy. 
The percentage of -s plurals increases along the following scale: obstruents > 
sonorants > diphthongs > front vowels > back vowels. In the Van Dale corpus 
diphthongs were ranked below obstruents for -s plurals. As a reminder, the 
analysis from Van Dale in Table 4 and Table 5, here put together in Table 11, 
was as follows13: 

Table 11 Percentages of nouns taking -en, considering stress and sonority, in Van Dale corpus 
 final penultimate antepenultimate 
diphthong type:      225/232 (97.0%) 

token:          11937/11941 
(99.96%)

type:         8/10 (80.0%) 
token: 870/873 (99.7%)

type:           6/6 (100.0%) 
token:         1/1 (100.0%) 

obstruent type:   3053/3385 (90.2%) 
token:  1766571/1813650 

(97.4%)

type:   373/658 (56.6%) 
token:       68046/80230 

(84.8%)

type:     248/342 (61.2%) 
token:         20625/22373  

(92.2%) 
sonorant type:   1455/1951 (74.6%) 

token:    924418/1061622 
(87.1%)

type:  634/2587 (24.5%) 
token:     75491/405379 

(8.6%)

type:     333/898 (37.1%) 
token:       16301/103651 

(15.7%) 
front vowel 
/e, i, P, y, 

E/ 

type:     114/307 (37.1%) 
token:          6070/16494 

  (36.8%)

type:         8/470 (1.7%) 
token:         1507/89658 

(1.7%)

type:             0/31 (0.0%) 
token:         0/494 (0.0%)  

back vowel 
/a, o, u, A/ 

type:             1/91 (1.0%) 
token:      1/2784 (0.03%)

type:         0/493 (0.0%) 
token:   0/24855 (0.0%)

type:           0/102 (0.0%) 
token:     0/11345 (0.0%)  

A comparison of Table 10 and Table 11 reveals that the adult productions 
of nouns ending in an obstruent or a sonorant consonant follow the same 
pattern as the data in the Van Dale corpus. In fact, it appears that the type 
frequency of the items’ neighbourhood closely predicts the adult productions in 
these groups. However, for the nouns with a final diphthong or vowel there are 
some differences between the patterns in the literature and the Van Dale 
corpus on the one hand, and the actual adult productions on the other. First, 
consider the nouns ending in a diphthong. The literature suggested that they 
should have a strong preference for -en, and the Van Dale analysis confirmed 
this. In the test data this preference exists only for nouns with final or 
antepenultimate stress, and even then it is not very strong. It appears that, with 
respect to pluralisation, adults place diphthongs closer to their natural position 
in the sonority hierarchy than the literature and the Van Dale analysis suggested 
they should be. The more sonorous a final sound is, the more likely it is to take 

                                                      
13 The percentage of nouns taking –s can be calculated by subtracting the percentage of 
nouns taking –en from 100.  
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-s. Diphthongs are vowels, thus they should be at the top of the sonority 
hierarchy. Depending on the stress pattern with which they occur, adults place 
diphthongs just above (final stress), or just below ((ante)penultimate stress) 
sonorants. In the latter case this is especially striking, considering the fact that 
the neighbours of all diphthong-final items also predict -en. For diphthong-final 
nouns with penultimate stress there is no real preference at all. This might be 
due to the fact that the nonce items in this cell have a very low neighbourhood 
frequency. As a result subjects cannot rely on local influences, but instead have 
to rely on the rhythmic and sonority factor, which are in conflict here. 

Second, consider nouns ending in a front vowel. As in the Van Dale 
analysis, the adults are more likely to use -en when the final syllable is stressed 
than when it is not. It should be noted, though, that use of -en in the test is 
quite high compared to the Van Dale analysis. It is not clear why this is the 
case; type frequency of the neighbours indicates we should find a preference 
for -s. The token frequency of the neighbours of one item, /pu"mi/, suggests we 
can expect -en for this item, but it is the other items, /"bry/ and /boli"mP/, that 
give rise to most of the productions with -en. It appears the subjects rely here 
more heavily on the rhythmic factor, the only predictor of -en, than they are 
expected to do. In the case of nouns with penultimate stress some confusion 
might be the result of having existing neighbours both with -s and with -en. As 
for the nouns with antepenultimate stress, two of the three items for this cell 
end in /e/, the vowel that was earlier shown to be the subject of discussion. 
Van Haeringen and Haesereyn et al. claim that  this vowel takes -en, De Haas & 
Trommelen that only monosyllabic nouns ending in a front vowel should take -
en, while polysyllabic nouns ending in a front vowel should take -s. While the 
Van Dale corpus supported the claim of De Haas & Trommelen, it seems that 
some of the adults side with Van Haeringen and Haesereyn et al., and prefer to 
use -en, regardless of number of syllables or stress pattern. 

Finally, there are the nouns ending in a back vowel. Both the literature and 
the Van Dale corpus are clear about this group; no matter what the stress 
pattern, they should always take -s. The relatively high percentage of -en plurals 
in the nouns with final stress in this group could be explained by a desire to 
satisfy the rhythmic factor. As for nouns with antepenultimate stress, one of the 
two items in this cell was /"preloku/; four subjects produced /"prelokuj´n/ as 
the plural, possibly in analogy to /"ku/-/"kuj´n/(see 3.1). The productions with -
en for the penultimately stressed nouns, three in all, are from two subjects who 
rarely use -s at all in the test. They probably have an overall preference for -en. 

In sum, adult speakers of Dutch do not always behave the way they are 
expected to based on patterns that follow from the literature on pluralisation, 
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and an analysis of the Van Dale corpus. Productions for obstruent and 
sonorant final nouns are largely as expected, but nouns ending in a diphthong 
or a vowel show some surprising production patterns, adding support to the 
factors rhythm and sonority. 

3.4.2 Pen-and-paper task  

Baayen et al. (2002) carried out an experiment to test the predictive capabilities 
of the pluralisation rules for Dutch. In a pen-and-paper task they asked 49 
university students to pluralise 80 nonce nouns. A pen-and-paper task is a way 
of relatively easily eliciting relevant test results, but has known downsides. First, 
orthography may affect the answers of the subjects. Although it was fairly clear 
where stress was in the nonce nouns that were part of this test, it is impossible 
to be sure that subjects used the correct stress pattern when pluralising the 
item. Second, a pen-and-paper task allows back-tracking. Subjects can go back 
to answers they gave earlier in the test and make changes. Productions are not 
as spontaneous as they would be in a production experiment. 

All nouns adhered to the phonotactic rules for Dutch. The items were 
divided into 8 groups of 10 nouns each. Two groups were designed to test the 
rhythmic factor. Group 1 consisted of monosyllabic nouns ending in either an 
obstruent or a sonorant consonant, which the rhythmic factor suggests should 
take -en, group 2 consisted of bisyllabic nouns with penultimate stress, for 
which the rhythmic factor suggests -s. Of the other groups, group 3 consisted 
of bisyllabic nouns with penultimate stress and a final /s/, while group 4 
consisted of bisyllabic nouns ending in schwa, and group 5 consisted of  nouns 
ending in a full stressed vowel, 5 ended in /e/ and 5 in /a/. Finally there were 
three groups of nouns that ended in a derivational suffix: one group ended in -
ing /IN/, one group in -tje /c´/, and one group in -isme /Ism´/.  

The results of the task can be seen in Table 12. In the condition column a 
sample item from each group is listed to represent the group. The next column 
is the affix Baayen et al. predicted to be used based on the pluralisation rules. 
These predictions are usually consistent with the predictions of the literature 
and the Van Dale analysis discussed above, with one exception: Baayen et al. 
predicted both affixes for monosyllabic nouns with a final back vowel, whereas 
both the literature and the Van Dale analysis predict -s only for these items. The 
-s and -en columns list the actual number of productions with that affix, while 
the ‘% -s’ and ‘% -en’ columns list the percentage of productions with that affix. 
Please note that Baayen et al. calculated the percentages based on -en and -s 
productions only. The two percentages always come to 100% when added up. 
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Responses that were not pluralisations with -en or -s, e.g. Latin plurals, were 
regarded as errors. These errors, 1.8% of responses, were simply disregarded.14  

Table 12 Results of Baayen et al. (2002) experiment 
Responses per item in exact numbers and percentages 

condition predicted 
affix 

-s % -s -en %-en 

"drEip -en 18 3.7 469 96.3
"wOrk´l -s 469 97.9 10 2.1
"bAstYs -en 0 0.0 445 100.0
be"strutIN -en 5 1.0 484 99.0
"klurtj´ -s 488 99.6 2 0.4
"kna both 198 81.1 46 18.9
"stre both 73 29.8 172 70.2
"stap´ both 144 29.6 343 70.4
ka"dIsm´ both 120 24.9 362 75.1

The results of this experiment largely confirm the patterns found in the 
literature and Van Dale. The predicted affix was generally the one used in a 
large majority of productions. When both affixes could be used -en was used 
more often than -s, except when the noun ended in a full stressed back vowel. 

Rather than simple accepting these results, this experiment was replicated 
as part of the present study. First, this replication was motivated by the 
relatively large number of -en plurals for nouns that ended in a back vowel. 
Based on the literature and the Van Dale analysis the affix predictions of 
Baayen et al. with respect to the back vowels were surprising. Second Baayen et 
al. invited curiosity about the errors. An overview of these errors was not 
provided, it was only said that a majority of the errors were Latin plurals.  

For the replication of the experiment 49 undergraduate students, recruited 
during a class, were given one of three versions of a  list of the 80 nouns used 
by Baayen et al. The results are shown in Table 13 (predictions are those of 
literature and Van Dale).  

 
 
 
 
 

                                                      
14 The total number of productions for each category should be 490. The only 
exceptions are the nouns ending in a front or a back vowel, because they formed a 
group together. The total number of productions in the front vowel (/"stre/) and back 
vowel (/"kna/) groups is 245.     
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Table 13 Results of the replication of Baayen et al. (2002) experiment 
Responses per item in exact numbers and percentages (based on –en and –s productions 
only) 

condition expected 
affix 

-s % -s -en %-en 

"drEip -en 23 4.7 463 95.3
"wOrk´l -s 455 93.8 30 6.2
"bAstYs -en 0 0.0 416 100.0
be"strutIN -en 0 0.0 488 100.0
"klurtj´ -s 471 97.9 10 2.1
"kna -s 218 96.0 9 4.0
"stre both 80 32.9 163 67.1
"stap´ both 167 34.4 319 65.6
ka"dIsm´ both 97 20.9 367 79.1

The results turn out to be very similar to those of Baayen et al., with the 
exception of the nouns ending in a stressed back vowel, e.g. /"kna/. The 
preference for -s is much stronger in the replicated experiment than in the 
original one (96% in replication vs. 81.1% in original). Overall, the expected 
affix was used in at least 93.8% of productions when only one affix was 
expected. When both were possible at least 65.6% of productions had -en.  

Comparing the results of both the original and the replicated experiment to 
the patterns found in the literature and the Van Dale analysis, the test subjects 
behave as expected for most of the categories. The only surprises are found in 
vowel-final nouns. In both experiments subjects used -en with nouns ending in 
a back vowel, similar to what was found in the adult Wug-test. The literature, as 
well as the Van Dale analysis, suggested this should never, or at least hardly 
ever, happen. As for front vowels, both experiments (original and replicated) 
found roughly the same division for -s  and -en; -en is the preferred affix in about 
70% of the productions, -s in about 30% of productions. Unfortunately the 
results for the nouns ending in a front vowel do not say anything about the 
conflicting claims made in the literature, as we would need both monosyllabic 
and polysyllabic items for this: all items in this group were monosyllabic. 

3.4.3 Summary 

In sum, the adult pluralisations in a Wug-test largely followed the quantitative 
data obtained from the Van Dale analysis. However, diphthong-final nouns 
showed a weaker preference for -en than expected. Vowel-final nouns, on the 
other hand, showed a higher use of -en than expected. Where Van Dale and the 
literature predicted no -en at all, both front and back vowels selected -en. 
However, -s was still the preferred plural affix in these groups. 
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In a pen-and-paper task adults had clearer preferences than in the 
production task. This might be due to an orthography effect. Although the 
items in this task represented just a few sections of the Dutch plural landscape, 
the results confirmed the findings from the literature and Van Dale. 

The most surprising finding in the data from these two pluralisation tasks 
for adults is the use of -en after a back vowel. Both Van Dale and the literature 
claimed this should not occur, yet the adult speakers of Dutch have few 
problems with it.  

 

3.5 Summary 
 
The sections of this chapter converge on the following findings. Dutch has two 
productive plural affixes, -s and -en. There appear to be two domains in which 
these affixes are typically applicable. Each domain, which is based on the 
phonological properties stress and sonority, has its own dominant affix, but 
exceptions are found in both domains. The borders of the two domains are 
fuzzy. As a result of interaction between the two phonological factors there are 
several “grey areas” in the Dutch plural landscape. The grey areas show 
variation in choice of affix.  

Data from a large corpus of nouns from Van Dale and two pluralisation 
tasks for adults confirmed the role of the sonority factor in the distribution of 
the plural affixes, -en  and -s, over the plural landscape. Nouns ending in an 
obstruent or a diphthong have a preference for -en. For diphthongs, though, the 
Van Dale shows a stronger preference than the actual production data do. 
Nouns with a final back vowel were expected to overwhelmingly take -s. 
Surprisingly, however, experiments showed that -en may be used after a back 
vowel, despite claims in the literature and evidence from the Van Dale corpus 
that this is impossible. 

The data from the adult pluralisation tasks showed that the rhythmic factor 
also has a strong influence on the distribution of the plural affixes. When the 
final syllable of a noun carries stress, -en was usually selected to form the plural, 
occasionally even when it was not expected at all, i.e. after nouns ending in a 
back vowel. The effects of the rhythmic factor were especially noticeable in 
nouns ending in a sonorant. Sonorant-final items with final stress prefer -en, 
while sonorant-final items with an unstressed final syllable prefer -s. With the 
exception of the diphthong-final items the table of preferences from §3.3.3 is a 
reliable predictor for Dutch pluralisation. After the experiments the Dutch 
plural landscape appears to be divided into the following domains: 
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Fig. 4 Dutch plural landscape 

  final syllable 

  stressed unstressed 

obstruent -en -en 

diphthong -en -en/-s 

sonorant -en -s 

front vowel -s -s fi
na

l s
ou

nd
 

back vowel -s -s 

Importantly, it has been noted in this chapter that Dutch appears to have two 
plural affixes that are eligible for defaulthood. Each affix is dominant within its 
own domain. 



4                 Acquisition of  the Dutch plural: 
a proposed test of  the Words-and-Rules 

theory 
 
 
 
 
 
 
 
 
 
In a dual-mechanism framework the principal assumption is that of the 
dissociation between regulars and irregulars. Regulars are rule-formed, whereas 
irregulars are stored in the mental lexicon. Acquisition is an important issue in 
this framework. The Words-and-Rules theory aspires to be a universal theory, and 
it should therefore be possible to test the theory with acquisition data from a 
random language, even if that language does not appear to have a unique 
default. Dutch is such a language. Before moving on to the experimental part of 
this thesis, this chapter brings together the issues of the previous chapters and 
examines how they bear on the acquisition of the Dutch plural. The chapter 
consists of four parts. First the role of acquisition in the Words-and-Rules theory 
will be examined. This will be followed by a look at relevant (morphological) 
acquisition studies from before the dual-mechanism model. Next, acquisition 
immediately relevant to the Words-and-Rules theory will be discussed, as well as 
existing empirical studies on the acquisition of the Dutch plural. This chapter 
will end with a look at the predictions the Words-and-Rules theory makes for 
Dutch plural acquisition. 
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4.1 Acquisition  
 
This section considers the acquisitional aspect of the Words-and-Rules theory, 
followed by a discussion of reported work on morphological acquisition. 
Relevant observations from acquisition literature preceding the dual model, as 
well as literature written in light of the Words-and-Rules theory, will be 
considered. Much of this type of research has focused on the English past tense 
and English noun plurals. However, studies on the acquisition of (ir)regular 
morphology in German and Polish is available too, and will turn out to be 
highly relevant. 

4.1.1 Words-and-Rules theory 

Acquisition is one of the key issues of the Words-and-Rules theory. Pinker (1999: 
190) claims that “nothing is more important to the theory of words and rules 
than an explanation of how children acquire rules and apply them – indeed 
overapply them – to words.” Pinker’s position implies that the theory should be 
able to account for children’s plural (past tense, etc.) development; from the 
appearance of the regular plural, to adult-like regular and irregular plurals, 
regardless of the language being acquired. Children should be on the look-out 
for a default. Once they have identified this default it may be applied too 
widely, resulting in overgeneralisations, for some time. As the child’s mental 
lexicon is expanded and traces are strengthened, retrieval of items from the 
mental lexicon will fail less often, thus reducing the occurrence of 
overgeneralisations.  

It is known from empirical studies on morphological acquisition that 
children initially produce correct regular and irregular plural forms, albeit with a 
small lexicon (reported a.o. in Ervin & Miller (1963), Miller & Ervin (1964), 
Cazden (1968), Marcus, Pinker, Ullman, Hollander, Rosen & Xu (1992)). At 
some point during this period children start to notice, in their input, different 
variants of (apparently) the same word, i.e. cat and cats, tree and trees, tail and tails. 
By comparing the systematic semantic relations between these variants, they are 
able to isolate the affix -s. Correlating the occurrence of this affix with the 
situation in which it occurs, they learn that -s is used to denote instances in 
which there is more than one of the item in question. They then start applying 
this rule to other nouns, occasionally producing incorrectly inflected irregular 
plurals. These irregular plurals, which were produced correctly by the children 
when they were stored as unanalysed entities, now become regularized due to 
overgeneralisation of the rule, resulting in forms like *mouses and *foots. 



ACQUISITION OF THE DUTCH PLURAL 63 

Overgeneralisations usually start occurring in the third year of life, and can 
continue until well into the school-age years (Pinker 1999: 199). It must be 
added though, that in spite of the frequent discussion of overgeneralisations in 
the literature, their rate in actual data is quite low. Marcus et al. (1992) reported 
an overgeneralisation rate of 4.2% in a large corpus of spontaneous speech 
data.1 In the same corpus they found only one extension of an irregular pattern 
to a regular item (we will return to this study in §4.1.2.2). After a period of 
occasional overgeneralisations of irregulars the child’s irregular productions will 
become more adult-like; as a result of experience the child has stored more 
irregulars and strengthened the ones already stored. This development of 
irregular productions from correct to incorrect and back to correct is 
commonly called the U-shaped development (Pinker & Prince 1988, Menn & 
Matthei 1992, Plunkett & Marchman 1991, Bever 1982, Strauss 1982). 

In adult productions of morphologically complex forms, 
overgeneralisations are prevented from occurring by the Blocking Principle 
(Pinker 1999). The Blocking Principle, discussed previously in §2.2.1, is 
reminiscent of Kiparsky’s (1982) Elsewhere Condition, also discussed in §2.2.1. 
When an irregular form has been found in the mental lexicon, the regular rule is 
blocked. If an irregular plural is not available, the regular rule will apply, and the 
default affix is used. Marcus et al. (1992) called this principle the “blocking-and-
retrieval-failure hypothesis”. Like the Elsewhere Condition, both the Blocking 
Principle and the blocking-and-retrieval-failure hypothesis (generally) prevent 
the plural rule from applying when a plural form is available from the mental 
lexicon.  

What causes children to produce overgeneralisations, if the Blocking 
Principle is part of our learning mechanism? If the rule is blocked in adults 
because an irregular plural for that item is available from the mental lexicon, 
this irregular plural should also block overgeneralisations in children. Because 
children have had less time and experience to store irregular plurals in their 
mental lexicon the Blocking Principle may fail. The retrieval of stored plurals 
and the rule-formation for the regulars run in parallel. As soon as a stored 
plural is retrieved the regular rule is blocked. The parallel run of retrieval of a 
stored plural and default application explains why irregular plurals with a low 
frequency are more prone to overgeneralisations than high frequency ones. 
Their trace in memory is weak, which makes it more difficult to retrieve this 
item before the default is applied. In sum, because children have not had as 
much exposure to language as adults have, they are prone to make mistakes, 
                                                      
1 The corpus contains “11,521 irregular past tense utterances in the spontaneous speech 
of 83 children.” (Marcus et al. 1992: V) 
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while adults are not. Adults have had more time to store items and to 
strengthen their memory traces. 
 
Pinker (1999) claims that the dissociation between words and rules is present 
from the start of language acquisition.  

 (1)  “How can children recognize a regular inflection when they hear one? 
Suppose that children’s language systems are prepared for words and 
for rules, and are always on the lookout for examples of each in 
parents’ speech.” 

(Pinker 1999: 208) 

Once they have identified the rule “[c]hildren fit the rule into its proper place in 
the logic of their grammatical system, keeping regular forms out of certain word 
structures and irregular forms out of others” (Pinker 1999: 210). When we then 
take (2) into consideration, we can conclude that, according to the Words-and-
Rules theory, children will look for a default, a rule they can apply when 
memory fails them. 

(2) “ ‘Regular’ almost always is equated with the pattern followed by a 
majority of words in the language, or with the pattern adopted by 
newly coined words. But I have been using it in a different sense, one 
that pertains to the mental processes of speakers rather than to 
numbers and citations in a dictionary. “Regular” here refers to a rule 
that speakers treat as the default: and inflectional pattern they can apply 
to any word in a category, even if the word has never been stored with 
that pattern, or any other pattern, in memory” 

(Pinker 1999: 214) 

Pinker does not claim that  all languages work “like English or that they all can 
be explained in a simple way by the words-and-rules theory” (1999: 239). But: 

(3) “It is striking, however, to sight rules living in the same sets of habitats 
– rare words, unusual words, headless constructions, converted words, 
children’s errors – in so many historically unrelated languages.” 

(Pinker 1999: 239) 

This is an interesting implication, considering the results of the previous 
chapter which strongly suggest that claiming Dutch has a single default is a far 
from self-evident affair. The assumptions presented in (1) and (2) imply that if 
the Words-and-Rules theory is to apply to Dutch, children acquiring Dutch will 
look for a default in the data offered to them. This is of an intriguing and 
important state of affairs, which will be revisited in §4.3. 
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4.1.2 Experimental literature 

In this section I will discuss the extensively researched acquisition of the 
English past tense and plural (Marcus et al. 1992, Marcus 1995, Clahsen 1992) 
and of the German plural (Clahsen, Rothweiler, Wöst & Marcus 1992, Clahsen 
1992, Clahsen, Marcus, Bartke & Wiese 1996, Bartke, Marcus & Clahsen 1996, 
Bartke 1998, Clahsen 1999a). In addition the acquisition of the Polish genitive 
(Dabrowska 2001, 2004) will be considered, as it shows interesting parallels 
with the Dutch plural. All these empirical studies aim to test the Words-and-Rules 
theory/dual mechanism model. The results of studies on the German plural are 
often interpreted as evidence in support of the theory, but this interpretation 
has also been questioned. The Polish data show ambiguous results. First, 
however, some older studies that have influenced these later investigations on 
the acquisition of (ir)regular morphology will be considered.  

4.1.2.1 Early observations 

Several older studies on (ir)regular morphology have provided data that were 
later interpreted as evidence for the Words-and-Rules theory. All studies 
discussed here focused on English. Berko (1958) tried “to discover the 
psychological status of a certain kind of linguistic description” (p. 150). She was 
interested to find out whether children have knowledge of morphological rules, 
and if so, how this knowledge evolves. Berko hoped to learn more about the 
systems and patterns speakers use. With the help of a so-called Wug-test several 
morphological processes were studied, one of which was the plural. The Wug-
test was designed to elicit morphologically inflected forms, by presenting 
pictures of novel items to the subjects, and asking them to provide the properly 
inflected form. An example of such an elicitation can be seen in (4). 

(4) This is a Wug. There is another one. Now there are two …? 

The original Berko Wug-test consisted of 29 items. Elicited items included 
plurals, past tenses, derived adjectives, diminutives and the third person 
singular. For some categories there was only one item, for others there were 
more; the plural, the largest category, was represented by 10 items (9 of which 
were nonce words). The responses of pre-school children were compared to 
the answers of first grade pupils. For plurals, Berko found that children are able 
to produce correctly formed new plurals using all three allomorphs of English 
plural -s, /s, z, Èz/. Correct answers were those that matched the answers of 
control adults on the same Wug-test. Of the three allomorphs, /s/ and /z/ 
showed higher percentages of correct use than /Èz/. Berko also found that the 
first graders (5;6- to 7-year olds) had a higher percentage of correct answers 
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than the pre-schoolers (4- to 5-year olds). However, the difference was 
significant only for three nonce words.  

Eight items were used to elicit past tenses. Two of those nonce words, bing 
and gling, were added to elicit irregular patterns. However, while about 50% of 
adults reportedly produced bang as the past tense of bing, and 75% produced 
glang as the past tense of gling, only one child produced bang, and one child 
produced glang. Two children produced a ‘double’ past tense, i.e. glanged. The 
one existing item in the group was ring with irregular past tense rang. Only 17% 
of all participating children produced the correct past tense for this item. None 
of the preschool children were able to provide the correct form for this item, 
while most of the children in the older group knew the correct form. 

Because data from Berko’s Wug-test demonstrated the child’s ability to 
form plurals of nonce nouns, the method can be used to test the Words-and-
Rules theory (e.g. Pinker 1999, Prasada & Pinker 1993, Dabrowska 2001). The 
theory predicts that nonce words should take default inflection. After all they 
are inherently unstored. A word that previously did not exist cannot have a 
stored plural. Therefore subjects cannot rely on their mental lexicon to produce 
a plural form of a nonce word. Hence the default will be used to pluralize these 
nonce words. But it should be noted that the theory allows for some highly 
frequent irregular patterns to be extended to rhyming nonce words, i.e. the gling-
glang example given above. 
 
Brown (1973) analyzed data from a longitudinal corpus of three children. This 
same corpus was used almost two decades later for a study on 
overregularisations by Marcus et al. (1992). Brown specifically considered 
morpheme acquisition. A morpheme was considered acquired when it was 
consistently produced correct 90% of the time, a criterion often used in studies 
of this type. Brown found that the plural -s morpheme2 was one of the earliest 
acquired affixes. The exact order of acquisition of different morphemes and 
prepositions varied between children. For Sarah the plural morpheme was the 
first morpheme she acquired at age 2;10-3;1. For Adam acquisition of the plural 
was preceded by acquisition of the present progressive and in. He was slightly 
younger, 2;6-2;11, than Sarah. Eve was the youngest child to acquire the plural 
at age 1;11-2;2. She also acquired the plural after the present progressive and in 
and on.  

Brown also compared his findings to those of several earlier empirical 
studies (e.g. Bryant & Anisfeld 1969, Berko 1958, Anisfeld, Barlow & Frail 

                                                      
2 Brown counted all allomorphs of -s, /s, z, Èz/ as instances of the same morpheme. 
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1968, Anisfeld & Gordon 1968). He found that, among the controlled studies, 
only Berko’s (1958) experiment, which has just been discussed, provided 
evidence on the order of acquisition of morphemes. The order of 
morphological acquisition found in Berko’s experiment is in accordance with 
that in the corpus studies. The most striking difference between the 
experimental and the corpus studies is the fact that while the children in 
Berko’s study were older than Adam, Eve, and Sarah, they appeared to have 
much more difficulties with the production of morphemes the children in the 
Brown corpus had no trouble with. Brown offers three possible explanations of 
this difference. 

(5) “1. Differences in the criteria of acquisition including percentages of 
children as opposed to percentages of contexts for one child. 

 2. The use of invented or synthetic stems as opposed to real stems. 
3. The creation, in the interest of experimental design of quite unusual 
problems in sentence processing which probably throw off habitual 
routines.” 

(Brown 1973: 293) 

In Chapters 5 and 6 I will discuss the results of a Wug-test with young 
children acquiring Dutch. Brown’s observations suggest that these children 
should have more difficulties with the nonce words in the test than they do 
with plurals in spontaneous speech. Even when they had acquired the plural 
before the test took place, their test results should show a different picture. 
This allows us to discover possible default use, even when the spontaneous 
speech of the subjects has already become too adult-like to identify a default.3 
 
Gordon (1985) also looked into the acquisition of the English plural. His main 
interest was Kiparsky’s (1982) Lexical Phonology model, which was discussed 
in Chapter 2. To test the analysis Gordon focused on compounding, specifically 
on regular and irregular plurals inside compounds. Lexical Phonology, as 
presented by Kiparsky, claims that irregular plurals are formed at Level 1, 
compounds at Level 2 and regular plurals at Level 3. Only output forms of 
earlier or equal level processes can be the input for a process at a certain level. 
As irregulars are formed before compounds, they can occur inside compounds. 
Regular inflection takes place after compounding, hence regular plurals cannot 
occur inside compounds. Gordon tested 33 children between 3 and 5 years of 
age. His experiment elicited singulars, plurals, or compounds of regular nouns, 

                                                      
3 It was established in Chapter 3 that Dutch adults do not appear to have a single, 
unique default. 
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irregular nouns, and pluralia tantum. He found that, while the children almost 
never used regular plurals inside compounds, they had no problems using 
irregular plurals or pluralia tantum inside compounds, for example, rat-eater vs. 
mice-eater or clothes-eater. As soon as the irregular plurals appeared, they were used 
inside compounds. The results clearly showed effects of level-ordering, as 
predicted by Kiparsky (1982): irregular plurals and pluralia tantum, formed at 
Level 1, were used inside compounds. Regular plurals, formed at the third level, 
were not used inside compounds.  

Experiments similar to those done by Gordon have later been done for 
German (Clahsen et al. 1996, Bartke 1998, Clahsen et al. 1992) and English 
(Clahsen & Almazan 2001), and data from these studies as well as from 
Gordon have been used as evidence for a dissociation between regulars and 
irregulars. As it is only irregulars that are allowed inside compounds, it can be 
determined which affix is regular by finding out which affix is absent inside 
compounds. This method may not be suited to Dutch, though, and will 
therefore not be used here. The two plural affixes eligible for default status in 
Dutch are -s and -en, hence they should not occur inside compounds. However, 
both -s and –n can also occur as a linking element between the two components 
of a compound. It is not always clear if the -s or –(e)n inside a compound 
denotes plurality, or is just a linking element. 
 
Evidence from these studies has contributed to the formulation of the Words-
and-Rules theory. The experiments of Berko and Gordon enabled researchers to 
identify a possible default. It is the default that is used to pluralize nonce words, 
and it is the default plural affix that is omitted inside compounds. Their 
experimental methods have since been used to test the Words-and-Rules theory 
in languages other than English. Brown’s study contributed to the theory in a 
different way. He provided an overview of the order of morphological 
acquisition based on spontaneous speech data, and showed a discrepancy 
between the age of acquisition for the plural in spontaneous productions and in 
elicited plurals. His corpus was used later to investigate overgeneralisation rates. 
We will now turn to a discussion of literature aimed at testing the Words-and-
Rules theory. 

4.1.2.2 Acquisition studies testing the Words-and-Rules theory 

Many studies that have reported evidence for the Words-and-Rules theory have 
focused on the English past tense and/or the English plural. Another language 
that has been extensively researched is German. Just as for English, studies on 
German focused on the past tense and the plural. A language that has recently 
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been studied is Polish. This language has a more complicated inflectional 
system than English and German. The Polish genitive provides an interesting 
test case for dual-mechanism models, and the study of this language has some 
potentially interesting consequences for the Dutch plural. In what follows 
studies on English, German, and Polish (ir)regular morphology will be 
discussed. 
 
English 
Marcus et al. (1992) considered English past tense productions in large corpora 
of child language. They looked at overregularisations in particular. 
Overregularisations are productions in which the regular affix is extended to an 
irregular item.4 All samples of English speaking children from CHILDES 
(MacWhinney & Snow 1985, 1990) were used for this study. The corpus 
consisted of 11,521 irregular past tense productions in the spontaneous speech 
of 83 different children. The focus, however, is on longitudinal samples from 
ten children and cross-sectional samples from a further 15 children. For the 
developmental aspect of overregularisations, data from the three children in 
Brown’s (1973) corpus (discussed above) were considered. Marcus et al. found 
that overall “overregularisation errors are rare” (1992: v). The overall 
overgeneralisation rate, defined as the number of overregularisations divided by 
the total number of irregular productions (overregularisations +correct 
productions), for 25 children was 4.2%. However, it should be noted that the 
rate for two children was over 10%, namely 13.0% and 24.0%. The median 
overgeneralisation rate was 2.5%. Overregularisations started to appear in the 
children’s third year of life and continued into school-age years.  

The occurrence of overregularisations was preceded by a period of correct 
use of irregulars. The authors observed that: 

(6) “development of the ability to mark regular verbs reliably for tense 
appears to be the immediate harbinger of overregularization, and 
reliable marking of irregular verbs for tense accompanies.” 

(Marcus et al. 1992: 129) 

Which irregulars fell victim to overregularisation was found to be dependent on 
the irregulars’ frequency in the parental input. Children were more likely to 
                                                      
4 The term overregularisation only refers to extension of a regular affix to an irregular 
item. Similarly, an irregularisation is an extension of an irregular pattern to a regular 
item. Marcus et al. distinguish between them, so the distinction is continued in this 
discussion of their work. However, the present study will use the general term 
overgeneralisation, which is the extension of any pattern/affix to an item that should 
take a different pattern/affix.  
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overregularise irregulars their parents hardly ever used, than those used often. 
Marcus et al. consider this finding evidence for the Words-and-Rules theory. It 
was established in Chapter 2 that frequency has an effect on irregular plurals. 
Irregulars generally have a high frequency. A high frequency means an item is 
more easily retrieved from the mental lexicon. Several studies, however, also 
found frequency effects for high frequency regulars. Alegre & Gordon (1999) 
and Stemberger & MacWhinney (1988) found them for English, Baayen, 
Schreuder & Dijkstra (1997) even found them for Dutch -en (-s plurals were not 
examined). Pinker (1999) acknowledges that high frequency regulars may be 
stored as a result of repetition, which would explain the frequency effects. Low 
frequency regulars are not stored in the mental lexicon, but rule-formed. Thus 
frequency has no effect on them. The fact that children were less likely to 
overregularise irregulars that occurred often in their parental input, suggests 
these irregular plurals are stored.  

A third finding concerned similarity effects. 

(7) “clusters of similar irregular verbs protect one another from 
overregularization. In contrast, clusters of similar regular verbs do not 
appear to pull an irregular toward overregularization.” 

(Marcus et al. 1992:129) 

The similarity effect, also discussed previously in Chapter 2, also has its source 
in storage of irregulars. Irregular plurals with many neighbours with similar 
patterns are more easily retrieved than irregular plurals with uncommon 
patterns. Regular plurals are formed by a rule, so they need not be stored. 
Exceptions are of curse the aforementioned high frequency regulars, as well as 
regulars that rhyme with an irregular or are part of a doublet (see also §2.2.1) 

While Berko (1958) used mostly nonce words in an elicitation experiment, 
Marcus et al. only looked at corpora of spontaneous speech, hence existing 
words. However, the results from these two studies do show similarities. The 
children in Berko’s study were able to form past tenses for nonce words using a 
regular affix –ed, while very few were able to produce a correct (i.e. adult-like) 
irregular past tense. Marcus et al. observed that overgeneralisations of the 
default affix, though rare, were far more likely to occur than overgeneralisations 
of an irregular pattern. In fact, Marcus et al. note they found only one such 
overgeneralisation of an irregular pattern: Adam produced truck instead of 
tricked as past tense of trick (Marcus et al. 1992: 33). With hindsight it seems as 
if Berko’s Wug-test created an artificial situation in which (over)generalisations 
were, as it were, magnified.  

The Marcus et al. (1992) study shows that overgeneralisations are rare; 
when they occur, they are most likely to be ones of the default affix. A 
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comparison of this study of spontaneous speech with the results for the nonce 
words in Berko’s Wug-test, suggests that the experimental setting of the Berko 
study enhanced the rate of overgeneralisation.  
 
German 
Several studies have dealt with the acquisition of plurals in another Germanic 
language: German. German noun pluralisation is more complex than English 
noun pluralisation. There are eight ways of pluralising a noun: there are five 
plural affixes, three of which also have a variant with umlaut.  

(8) a. -ø  der Daumen die Daumen ‘the thumb(s)’ 
 (+UML) die Mutter die Mütter ‘the mother(s) 
 b. –e  der Hund die Hunde ‘the dog(s)’ 

(+UML) die Kuh  die Kühe ‘the cow(s)’ 
 c. –er  das Kind die Kinder ‘the child(ren)’ 

(+UML) das Huhn die Hühner ‘the hen(s)’ 
 d. –(e)n  die Uhr  die Uhren ‘the hour(s)’ 
 e. -s  das Auto die Autos ‘the car(s)’ 

(Clahsen et al. 1996: 120) 

Gender and/or morpho-phonological characteristics determine the distribution 
of the affixes to some extent, but there is only one generalisation that has no 
exceptions to it: feminine words ending in –e always take –n. Examples of 
German nouns with a preference for a particular affix are masculine and neuter 
nouns with a final syllable with /´/ which prefer zero-marking for the plural (as 
in (8)a). However, note that there are counterexamples, such as Bauer ‘farmer’ 
and Vetter ‘cousin’, which take –n in the plural. Similar to Dutch ( see Chapter 
3), derivational affixes usually prefer a specific affix, e.g. feminine derivational 
suffixes prefer -(e)n, while others prefer –e (-ling) or -ø (-er, -ler, -ner).  

In recent years, numerous studies on German pluralisation have focussed 
on the issue of a possible default. Many studies claim that the plural affix -s is 
the default, despite its low frequency (Clahsen et al. 1992, Marcus, Brinkmann, 
Clahsen, Wiese & Pinker 1995, Clahsen et al. 1996, Bartke et al. 1996, Bartke 
1998). Of all affixes it is the least frequent. The role of -s as default, however, is 
controversial. Some studies suggest that other affixes also show regularities 
(Wiese 1996, Wunderlich 1999, Indefrey 1999, Penke & Krause 2002). Below 
several studies on German pluralisation which argue that -s is the default will be 
discussed first. This will be followed by a discussion of the controversial issues 
surrounding the presumed default status of -s. 

Clahsen et al. (1992, 1996) note that of the eight plural markers -s is special. 
It has a very low frequency; of 6 million words in CELEX (Baayen, 
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Piepenbrock & Gulikers 1995), 2% of tokens, and 8% of types take -s. 
Frequency counts for –n, on the other hand, have shown it to be the most 
frequent affix. In CELEX 65% of tokens and 68% of types take -(e)n (Bartke et 
al. 1996). However, unlike the other affixes though, -s is phonologically free. It 
is used whenever the phonological environment does not allow the use of any 
other plural affix. It is also -s that obeys the criteria for defaulthood, discussed 
earlier in Chapter 2, which can be seen in the examples in (9) (taken from 
Clahsen et al. (1992: 229)).5 

(9) a. die Bäckers plural of the name “Bäcker” 
    (NB: der Bäcker - die Bäcker = “the baker - the bakers” 
 b. Loks  clipped form of Lokomotiven = “locomotives” 
 c. Sozis  clipped form of Sozialisten = “socialists” 
 d. GmbHs acronym meaning incorporation = “Inc” 
 e. Kiosks loanword = “newsstands” 

It is for these distributional reasons, i.e. lack of phonological environment and 
obeying the criteria for defaulthood, that Clahsen et al. argue that -s is the 
default, regular plural affix, even though it has the lowest frequency. 

Clahsen et al. (1992) studied the acquisition of noun plurals in the 
spontaneous speech of dysphasic children, as well as of a normally developing 
child. Data for the dysphasic children were recorded in (several) sessions of 
about 1 hour each with different intervals (ranging from 1 month to 18 
months). The data for the normally developing child comes from the 
longitudinal Simone corpus of Miller (1976). Previous studies have shown that 
dysphasic children do not differ from normally developing children when it 
comes to noun pluralisation, except that dysphasic children generally produce 
more singulars. When context requires a plural, they often use ‘zero-marking’. 
The Clahsen et al. (1992) study confirms that both dysphasic children and 
normally developing children have access to level-ordering (Kiparsky 1982, 
Gordon 1985). Both groups showed a correlation between the affix they 
overgeneralised and the affix they omitted inside compounds, even if that affix 
was not -s. It was shown above, in the discussion of Gordon (1985), that only 

                                                      
5 Note, however, that according to Wasow (2001) not all new coinages/borrowings take 
-s. Some follow the same patterns that apply to native German nouns. For example, 
Computer, Camcorder, Programmierer, and Laser follow German masculine/neuter nouns 
with a final syllable containing /´/; they take the ø-affix. Nominalizations with -ung, e.g. 
Einscannung, and Computerieserung, take -(e)n, similar to German words ending in -ung. Still 
others take -e, like Fax - Faxe and Katamaran - Katamarane. Also, Hahn (1999) claims that 
female first names are often pluralised with -n, e.g. Ulrike - Ulriken, and deverbal nouns, 
on the extended list in Marcus et al (1995) (see Chapter 2), never take -s. 
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irregulars are allowed inside compounds. This implies that the affix which 
children overgeneralise, i.e. the regular/default affix, will also be the affix they 
omit inside compounds. The dysphasic children showed such a correlation for  
-n, whereas the one normally developing child studied in this paper showed a 
similar correlation for the plural affix -s. For both groups the plural affix 
considered to be regular is the one that is not allowed inside compounds, but it 
appears that children can differ as to which affix they identify as the default. 

Clahsen et al. (1996) and Bartke (1998)6 replicated Gordon’s (1985) 
experiment for German. They tested the compounding skills of 66 children 
between 3;1 and 8;11 (mean 5;8), and found that in all age groups, which 
spanned a year each, a plural affix was used inside at least 33% of the produced 
compounds. All 66 children used plurals as the left component of a compound. 
To determine if the children used regular or irregular plurals inside compounds, 
the children’s default plural affix had to be determined first. Clahsen et al. and 
Bartke did this by looking at the children’s overgeneralisations. The overall 
overgeneralisation rate was 18.5%. They were, however, not all of the same 
affix. Within the overgeneralisations most (58.5%) were of -s, but other 
overgeneralised affixes were -e (26.2%), -(e)n (14.6%), and -er (0.8%). Some 
children did not overgeneralise at all, but 30 children overgeneralised one affix, 
while 21 children overgeneralised two or more affixes. The rate of omission of 
overregularised plurals inside compounds was compared with the rate of 
omission for plurals that were not overregularised inside compounds. The 
result of this comparison revealed that the omission rate for overregularised 
plurals was significantly greater than the omission rate for plurals that were not 
overregularised. This suggests that regular affixation must take place after 
compounding, while irregulars are inflected before compounding. Gordon’s 
results for English are thus confirmed by findings for German. 

Clahsen et al. and Bartke subsequently ran a second experiment. The right-
hand part of the compounds in Gordon’s experiment was fixed. It was always   
-eater (or in the German experiment -fresser). To rule out any effects which 
might have occurred as a result of having used only a single fixed component, 
they ran an experiment in which the second component varied. Children were 
asked to select pictures and combine them to make a new word. The subjects 
participating in this experiment were 41 randomly selected children from the 
first experiment. The results were similar to those of the first experiment. Again 
all children were found to produce plurals inside compounds. Though non-
overgeneralised affixes were occasionally omitted from inside compounds by 
                                                      
6 Both discuss the same experiment. Bartke is also one of the Clahsen et al. (1996) co-
authors. 
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the subjects, they omitted overgeneralised affixes significantly more often. The 
overgeneralised/omitted affixes in individual children’s productions were -s, -e, 
-(e)n, and -er. The -s overgeneralisations/omissions occurred most often. The 
data from this study suggest that “German children do not globally strip off 
plural affixes from the non-head elements of compounds, but systematically 
restrict default plural affixes from appearing in compounds” (Clahsen et al. 
1996: 135-136). According to Clahsen (1999a: 997) overgeneralisations of 
affixes other than the default, -s, occur as a result of analogy to existing words. 
This analogy relies on phonological similarity, i.e. nonce noun Pund is pluralised 
as Punde on analogy with Hund - Hunde. 

The implication of this finding for the Wug-tests that were carried out for 
our study is that we have to be careful not to assign default-status to affixes 
used by analogy. In nonce words that confusion is easily avoided by identifying 
overgeneralisations as productions that go against the predictions of 
neighbouring items. This subject will be addressed in more detail in Chapter 7.  

To obtain more relevant data than a study of spontaneous speech allowed, 
Bartke et al. (1996) and Clahsen (1999a) collected noun plural acceptability 
judgements of 37 children between 3;6-6;6. Nonce nouns were presented either 
as a root or as a name, and either did or did not rhyme with existing German 
nouns. Using two teddy bears the children were presented with an -s plural (the 
presumed adult default), and an -(e)n plural (the most frequent) of the nonce 
noun, from which they then had to choose one, or provide an alternative. A 
comparison of -s and -(e)n overgeneralisations in rhyming and non-rhyming 
nonce roots and names revealed that children chose -s significantly more often 
than -(e)n for both non-rhyming roots and names, as well as rhyming names. As 
the children prefer -s for unusual sounding, i.e. non-rhyming, nouns, Bartke et 
al. and Clahsen claim this is the default. 

Now, consider the controversial side of the default status of -s. In all the 
papers that have just been discussed the data were interpreted as support for 
the hypothesis that -s is the default plural affix for German. It is concluded that, 
although other affixes are overgeneralised as well, -s is most often omitted 
inside compounds, and must therefore be the default. However, in all of these 
studies affixes other than -s are also overgeneralised and omitted inside 
compounds. The dysphasic children in the Clahsen et al. (1992) study used -(e)n 
as the default, both overgeneralising it, and omitting it inside compounds. 
Earlier studies on the acquisition of the German plural (Gawlitzek-Maiwald 
1994, Schaner-Wolles 1988) found that language unimpaired children may also 
overgeneralise -(e)n. However, according to Bartke (1998: 75) the nonce nouns 
in these studies were biased towards -(e)n, due to phonological similarity with 
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existing nouns taking -(e)n. She notes that the nonce nouns in the Clahsen et al. 
(1996) and Bartke (1998) experiment were more balanced; there were just as 
many items that were likely to be pluralized with -(e)n (the affix with the highest 
input frequency), as there were items that were likely to take -s (the affix with 
the lowest input frequency) as plural affix, but -s was the one that was 
overgeneralised more often, and it was omitted inside compounds. Hence, they 
considered -s to be the default. Another explanation for the overgeneralisation 
of affixes other than -s, i.e. -(e)n and -e, given by Bartke and Clahsen is analogy. 
All overgeneralisations of affixes other than -s are the result of analogy to 
existing words. In comments on Clahsen (Clahsen 1999a) several authors 
suggest German does not have one default affix while all other plurals are 
irregular, instead there are said to be several so-called sub-regularities involving 
other affixes as well (Indefrey 1999, Wiese 1999, Wunderlich 1999). In his 
response, Clahsen (1999b) says the dual-mechanism account does not rule out 
the presence of more than one rule, the model only claims some items are 
stored, while others are formed by symbolic operations.  

In sum, the acquisition of the German plural shows a dissociation between 
regulars and irregulars. The affix a child uses in overgeneralisations, is the same 
as the affix (s)he omits inside compounds. Clahsen and associates believe -s to 
be the default, because it is overgeneralised more often that the other affixes. 
However, the fact that other affixes are also overgeneralised has prompted 
some people to doubt the default status of -s. They suggest these 
overgeneralisations may be symptomatic of sub-regularities involving other 
affixes. 

Like German, the Dutch plural offers (two) alternative ways of productive 
pluralisation. How to interpret a possible finding that both are overgeneralised? 
Does this mean there is no default? Are there two defaults? Or, is one 
overgeneralised much more often and do we consider that affix to be the 
default? Can German have a general default, -s, and a default for specific 
contexts, -(e)n? This would explain the different overgeneralisation rates. These 
questions will be addressed in the following chapters. 
 
Polish 
Compared to English, the Polish nominal inflection system, and the genitive in 
particular, is complicated. Nominal inflections are marked for case and number, 
and are divided over three inflectional paradigms, declensions, one for each 
gender. Within the declensions several inflections can often be used for the 
same grammatical distinction, and some are found in more than one 
declension. Dabrowska (2001, 2004) examined the role of (ir)regularity in the 
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acquisition of the Polish genitive. The masculine genitive inflection, shown in 
(10), is potentially interesting for the dual mechanism theory. 

(10) Genitive masculine inflection in Polish 
endings masculine 
singular -a, -u 
plural -ów, -y/-i 

In the singular, the masculine genitive is expressed by one of two endings, -a or 
–u. In feminine or neuter paradigms alternative affixes are usually each 
restricted to a subset of nouns, in the masculine paradigm the singular affixes 
are phonologically fairly unrestricted and apply to an open-ended class of 
nouns. There are some regularities, though. Singular animate masculine nouns 
take -a, but singular inanimate masculine nouns can take either -a, or -u, 
depending on the noun; tools, body parts, months, and native place names, for 
example, take -a, while abstract, collective, and mass nouns, and foreign place 
names take -u. Although the distribution of -a and -u is largely arbitrary, 
semantic and phonological factors also play a role. As in the Dutch plural, there 
are exceptions to the regularities, and some of the tendencies are in conflict. As 
-a is the most frequent of the two (70-80% of both types and tokens), it is 
usually considered to be the ‘regular’ affix. However, as Dabrowska correctly 
points out, within dual mechanism models frequency is not a deciding factor 
for defaulthood. The criteria for defaulthood formulated by Marcus et al. 
(1995), and listed in Chapter 2, do not decide in favour of one or the other affix 
as default, either. Both affixes can be used for the items on the list.  

Dabrowska argues that the dual mechanism theory does not require every 
inflectional category to have a default. It is then possible that the Polish 
masculine genitive singular is a case without default inflection. On the other 
hand, as the dual mechanism theory also claims that the search for a default is 
innate,  Dabrowska concludes that children acquiring the Polish genitive should 
misconstrue one of the affixes as the default. This should be visible in their 
overgeneralisations.  

(11) “According to the dual mechanism theory, children are programmed to 
look for default inflections […] Thus, the dual mechanism theory 
makes two predictions about the acquisition of the genitive singular: 
children should make relatively frequent overgeneralisation errors, and 
they should consistently overgeneralise one of the endings.” 

(Dabrowska 2001: 562/563) 

To determine if children indeed set up one of the affixes as the default, a 
corpus of longitudinal data from three children was analyzed. These children 
were followed from age 1;4 – 4;11. Surprisingly, considering the complexity of 
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the system, the children acquired (=90% correct) the genitive very early, even 
before 2;0. Furthermore, the acquisition of the genitive singular proceeded 
practically without errors. Strikingly, overgeneralisations for the genitive 
masculine singular did not appear until after the children had fully acquired the 
genitive singular system. Two types of overgeneralisation errors could be made. 
Children could produce an inappropriate ending, for example a feminine 
ending for the masculine declension, or they could use the correct ending, but 
with the wrong stem, i.e. no stem changes. Results for the genitive singular 
showed that while overgeneralisation rates were low, all three endings were 
overgeneralised, and both types of overgeneralisation were made. Although -a 
was overgeneralised more frequently than the other two affixes, there was little 
evidence of a default. All overgeneralisations of -a were to masculine words that 
should take -u, so they were within-declension overgeneralisations. The 
difference in frequency could be attributed to the fact that -a is much more 
frequent as an affix in general. This can be seen, Dabrowska proposes, in the 
relative overgeneralisation (ROG) rate. The ROG-rate is the ratio of 
overgeneralisations of a certain affix compared to the total number of uses of 
that affix in the subject’s productions; it factors out frequency differences 
between affixes. The overgeneralisation (OG) rate, on the other hand, compares 
the actual number of overgeneralisations to the opportunities for 
overgeneralisation. The ROG-rates of -a and -u are similar. Across declension 
overgeneralisations were rare, involved -a, -u and -y, the affix for singular 
feminine genitive, equally often, and only occurred early in the period of 
overgeneralisations or with exceptional nouns. This lead Dabrowska to 
conclude that Polish children acquire three regular productive affixes, each of 
which applies to its own subset of nouns. All three may be overgeneralised to 
the domain of the others. She found no evidence of a dissociation between 
regular and irregular endings. 

The genitive plural showed a different picture. The Polish genitive plural is 
semantically complex, but less arbitrary than the genitive masculine singular. 
Masculine nouns take -ów or -i/-y in the genitive plural (see also (10)). The latter 
affix cuts across declensions, as there are nouns of all three genders that take 
one of the variants of this affix. A study of the acquisition of the masculine 
genitive plural, unlike that of the singular, did show signs of default use. First of 
all, like the acquisition of the English past tense/plural, Polish children acquired 
the genitive plural late. Overgeneralisation errors were more frequent in the 
plural than in the singular, and, also similar to the English past tense/plural, 
overgeneralisations started to appear before the children had fully acquired the 
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genitive plural. Moreover, the affix -ów seemed to be treated as the default; it 
was consistently overgeneralised to nouns of all genders.  

Dabrowska proposes the following overall interpretation of these data. 
Apparently Polish children only use associative memory, i.e. look-up, not rules, 
when they acquire the genitive singular inflection. Even though the children 
could consider one of the endings to be the default, after encountering it in the 
relevant context (i.e. the list of items from Marcus et al. (1995), of which they 
are assumed to have tacit knowledge), they do not set up a default. Dabrowska 
argues that it is special characteristics of the English past tense/plural system 
that cause a dissociation between regulars and irregulars. She says it is “the 
asymmetry in frequency between the regulars and the irregulars, the fact that 
they rely on different morphological mechanisms, that irregulars form 
phonologically similar clusters, and that there is only one truly productive 
inflection” that causes the difference between regulars and irregulars to be 
exaggerated (2001: 571). The default in both English pluralisation and past 
tense formation, is the affix with the highest type frequency. Polish children 
also overgeneralised the affix with the highest type frequency (-a) most, as did 
some of the German children (-n). However, affixes with a lower type 
frequency were also overgeneralised in these languages. Second, it is argued that 
the English past tense and plural affixes are more transparent, because they add 
something, rather than change something. This is also why Polish children 
acquiring the genitive plural select -ów over -ø, and German children prefer 
affixes over umlauts. Third, the extent to which its domain, i.e. the types of 
items it attaches to, is defined contributes to the possible default status of an 
affix. It is the affixes with the least well-defined domains that are most readily 
overgeneralised, and used as default. This is true for the “regular” English past 
tense and plural inflections, which will attach to any non-stored word. Similarly, 
German -s, which is said to be the default, has the least well-defined domain, 
and is overgeneralised.7 Conversely, the Polish feminine genitive singular -y 
does have a very well-defined domain is rarely overgeneralised to items outside 
this domain. Affixes that do have a very well defined domain, and are therefore 
in a sense regular, are hardly ever overgeneralised. Finally, English children only 
have a choice of one affix when producing a plural, as -ed/-s are the only truly 
productive affixes in that language. Polish offers several alternative productive 
inflections, causing children to overgeneralise all patterns. 

                                                      
7 It should be noted that Dabrowska does not consider the evidence that -s is treated as 
a default convincing, because both children and adults also use the other plural affixes 
in typical default contexts. 
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Relating the Polish situation to Dutch, note that the Dutch plural is similar 
to the Polish genitive, in that it has more than one productive plural affix. Both 
plural affixes in Dutch have their own domain, each applying to a subset of 
nouns, but exceptions are found. The Dutch plural landscape has well-defined 
areas, and less well-defined areas. For example, nouns ending in -s all always 
take -en, and nouns ending in a back vowel always take -s. Turning to 
acquisition, as the affixes do not only apply to these well-defined areas of the 
landscape, but also apply in the fuzzy boundary areas, the affixes are likely to be 
overgeneralised in the acquisition process to areas outside the well-defined one. 
If Dutch is indeed like Polish, we expect to find overgeneralisations of both 
affixes in our child speech data. Moreover, the ROG-rates of -en and -s should 
be roughly the same. 

4.1.3 Summary 

Language acquisition has played an important role in the development of the 
Words-and-Rules theory. The notion of default affix, the mental lexicon, and the 
Blocking Principle that controls how these two work together, are key concepts 
in the theory. Together they account for a dissociation between regulars and 
irregulars in morphological processes in adults and children. The theory is able 
to account for data from studies on the acquisition of compounds (Gordon 
1985), which showed that English regular plurals are not allowed inside 
compounds, and on the productivity of morphological rules (Berko 1958) in 
English child speech, which showed that English plural -s is productive, while 
irregular patterns are not. More recent evidence for the Words-and-Rules theory 
comes from a study on past tense overgeneralisations in children acquiring 
English (Marcus et al. 1992). The children were found to overgeneralise, a 
typical sign of defaulthood, the regular affix -ed rather than the irregular 
patterns.  

As the notion of default is considered to be innate, it should also be found 
in the acquisition of languages other than English. Studies on the acquisition of 
the German plural have indeed revealed a regular/irregular dissociation. 
Identification of a single default in German has been more difficult, though. 
Several studies have assigned default status to -s, as this affix was both 
overgeneralised and omitted inside compounds. However, overgeneralisations 
of other affixes are also found. While some contribute these overgeneralisations 
to analogy, others believe they are the result of sub-regularities.  

As in the German plural, there are more ways than one to form the singular 
masculine genitive in Polish. Speakers have a choice of the affixes -a and -u. 
Observing that the OG-rates for the two alternatives were the same, 
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Dabrowska (2001) concluded that data on the acquisition of the Polish 
masculine genitive singular did not show evidence of a unique default. Rather, 
both affixes show regular properties. The masculine genitive plural did have a 
default. One of the two possible endings for these items was consistently 
overgeneralised by the three subjects in the study. 

Of the languages discussed in this section, English and German are 
historically close to Dutch. The pluralisation patterns of these languages make 
some suggestions about what we may find for Dutch plural acquisition. If the 
acquisition of the Dutch plural is similar to English plural acquisition, a single 
default should be found in the productions of each child. However, the 
characteristics of Dutch pluralisation suggest it is more like German 
pluralisation; there is more than one productive plural affix. German 
pluralisation data showed that several plural affixes may be overgeneralised, but 
one affix is overgeneralised more often that the others. However, a third 
language that was discussed, Polish, also shows similarities to Dutch. The 
singular masculine genitive in this language has two alternative productive 
affixes, much like the Dutch plural. Acquisition data on the Polish singular 
masculine genitive showed that both affixes were overgeneralised equally often. 
So, while the results for both German and Polish suggest overgeneralisations of 
both affixes may be found in Dutch, a resemblance to German could be seen in 
a higher overgeneralisation rate of one affix compared to the other, and a 
resemblance to Polish would result in similar overgeneralisation rates for the 
two plural affixes. 

 

4.2 Acquisition of the Dutch plural 
 
Only few studies so far have been concerned with the acquisition of the Dutch 
plural. In the existing ones, pluralisation is often one of several morphological 
processes under consideration. What follows is a summary of observations on 
the acquisition of the Dutch plural in previous literature.  

Schaerlaekens (1980), and Schaerlaekens & Gillis (1987), an updated 
version of Schaerlaekens (1980), provide an overview of Dutch morphological 
first language acquisition. They used older studies, as well as a corpus of 
spontaneous data from an unspecified number of children. They claim that 
normally developing Dutch children go through stages when acquiring the 
plural. These stages are: 
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(12)  I  singulars only, but concept of plural present  
 IIa  limited amount of correct plurals 
 IIb  plurals when required, but often one affix for all/most plurals 
 III  correct plurals when required 

In the first stage children use singulars only, but they do have the concept of 
plural. To express a plural they use “twee…” ‘two…’, “allemaal…” ‘all…’, or “nog 
een…” ‘another’, followed by the noun in question. The onset of the second 
stage in (12) occurs around 2;0 – 2;6 years. The first plurals in this stage are 
mainly direct imitations of words that usually occur as a plural in adult Dutch, 
e.g. schoenen ‘shoes’ and haren ‘hairs’. After this period of use of some correct 
plurals, children will produce plurals when required, but these plurals are not 
necessarily correct. According to these investigations some children select one 
of the two plural affixes, -en or -s, to pluralize all words. Most of the 
overgeneralisations mentioned in the literature are of -s, for example: 

(13) ‘visses’, ‘schoenes’ 8 (Katelijn 2;8) 
 ‘twee tongs’, ‘twee voets’, ‘de luilaks’ (Gerrit 3;1) 

(Schaerlakens 1980: 153) 

However, Schaerlaekens mentions the possibility of -en overgeneralisations and 
provides an example from Kaper (1959): Ik zag zes autoë […], ‘I saw six cars’, 
produced by Erik at 3;2. After a period of overgeneralisations, which usually 
lasts for a few months only, correct plurals are used when context requires it. It 
was shown in §4.1.1 that this U-shaped development is also found in English 
(Marcus et al. 1992). 

Irregulars are acquired later than regulars. Schaerlaekens found that 4-year  
old children make practically no mistakes in regulars anymore, while irregulars 
of the type blad - bladeren ‘leave(s)’ continue to be a problem until the children 
are six years old. Until then, irregulars may be overgeneralised, resulting in 
following mistakes: 

(14) schip: /sxIp/ - /sxIp´n/ (instead of /sxep´n/)9 
 blad: /blAt/ - /blAt´n/ (instead of /blad´r´n/) 
 vat: /vAt/ - /vAt´n/ (instead of /vat´n/) 

(Schaerlakens & Gillis 1987: 137) 

While these authors looked at spontaneous speech, Den Os & Harder (1987), 
Snow, Smith & Hoefnagel-Höhle (1980) and Extra (1978) discussed the 

                                                      
8 visses, ‘fish’ (pl); schoenes, ‘shoes’; twee tongs, ‘two tongues’; twee voets, ‘two feet’; de luilaks, 
‘the lazy people’ 
9 schip, ‘ship’; blad, ‘leave’; vat, ‘barrel’ 
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acquisition of the Dutch plural in light of experimental evidence. Unfortunately, 
the children who participated in their experiments were all at least four years 
old, the age at which Schaerlaekens found children to already have acquired the 
regular plural. Nevertheless, the experiments will be discussed here, as some of 
the children in the present study will be of similar age. 

Den Os & Harder (1987) looked at plurals and diminutives in children 
between 4 and 12. Although they expressed awareness that it is a simplified 
view of Dutch pluralisation, Den Os & Harder chose to work from the 
assumption that -en is the general plural affix, and the allomorph -s is predicted 
by the following rule: 

(15) plural → s after schwa followed by a sonorant consonant 

This results in a distribution of the two affixes over the plural landscape that is 
very different from the one shown in Chapter 3. The domain of -en becomes 
too large, while that of -s becomes too small. It ignores, for example, words that 
end in vowel and therefore also take -s. As a result, the test items formed an 
unbalanced representation of the Dutch plural landscape. There were 12 nonce 
items in the plural part of the test; 6 were expected to take -en, and 6 were 
expected to take -s. There were no vowel-final words. All items expected to take 
-en were monosyllabic, and with the exception of praan, they all ended in an 
obstruent. Those expected to take -s all ended in a liquid or a nasal and were 
bisyllabic with trochaic stress. 

To elicit the morphologically complex forms Den Os & Harder used a 
Wug-test (Berko 1958), with both real and nonce words. The results of the 
experiment showed an increase in correct forms for plurals throughout 
development. Looking at the separate affixes, -en was acquired before -s. From 
the age of 8, children consistently produced a correct -en plural in more than 
90% of their nonce noun productions. Consistently correct use of -s for nonce 
nouns did not occur until the children were 11 years old. The incorrect 
productions of -s, however, were probably due to the singular items ending in -
en, i.e. toren /"tOr´n/ ‘tower’, which should take -s in the plural, but proved to be 
problematic. Den Os & Harder concede that it is possible that the children 
misanalyzed the singular words ending in -en as plurals. Studies of Dutch plural 
acquisition usually mention backformations. These are words that are intended 
to be singulars, but are in fact forms that do not exist in adult Dutch. An 
example of a backformation is vark /"vArk/ as the singular form of varken 
/"vArk´n/. In adult Dutch varken is the singular and varkens /"vArk´ns/ is the 
plural. Excluding the singulars ending in -en from the analysis showed that both 
affixes were acquired roughly around the same age.  
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The children in Den Os & Harder’s study all acquired Dutch as their first 
language (L1 learners). Two earlier papers performed similar experiments to 
compare L1 learners to children and adults who acquired Dutch as their second 
language (L2 learners). Extra (1978) and Snow et al. (1980) both looked at a 
series of morphological processes, one of which pluralisation, in the acquisition 
of Dutch L1 and L2 learners. Extra elicited existing words to study the order of 
acquisition of these processes. The L1 learners in this study were 15 children 
between 4;0 and 4;6. The items were not subdivided into those that should take 
-en and those that should take -s, but into items with no stem change after 
attaching the plural affix and items with a stem change after attachment of the 
plural affix, e.g. stad - steden ‘city(s)’, basically a regular/irregular distinction. 
Those without a stem change, ‘the regulars’, were acquired before those with a 
stem change, ‘the irregulars’. 

The L1 learners participating in the Snow et al. study were 7- and 12-year 
olds, 8 in each age group. According to Snow et al. L1 and L2 learners go 
through the same stages when acquiring the Dutch plural. These stages were: 

(16) a both -s and -en; no pattern of restriction 
b -en correctly and overgeneralised to -s contexts; -s introduced 

too restrictedly 
c both -en and -s largely correct 

There was one stage found in L2 learners that did not occur in L1 learners. This 
stage, which showed exclusive use of -s for plurals, was found in one 5 year-old 
L2 learner, and preceded stage a in (16). Since the child’s native language was 
English, the use of -s only might be the result of interference. As the youngest 
L1 learners had already had 4-5 years of exposure to plurals when the 
experiment took place, they may have done the same in the early stages of 
plural acquisition. Therefore we cannot be certain that this stage of exclusively 
using -s for plurals is unique to L2 learners. 

All the L1 learners in these experiments were at least 4-years old. However, 
as we have already seen earlier, Dutch children start using plurals at a much 
younger age. (Schaerlaekens (1980) preceded some of these studies, so it was 
known that 2-year-olds start producing plurals.) Younger subjects could very 
well show different behaviour. A second problem of these experiments is that 
all studies focus on several morphological processes at once. As a result, each 
experiment contains only a few, unbalanced, items relevant to pluralisation. As 
Gillis & de Houwer (1998: 39) noted after summarizing some of these results 
“More detailed information […] is lacking.”.  

Zonneveld’s (2004) study is the first attempt (and so far only) at filling this 
time gap. A corpus of longitudinal data from one child, Nina, is discussed in 
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this paper. The corpus consists of recorded sessions of spontaneous speech and 
diary notes covering the period 0;3-3;9, but focuses on the period 1;5-2;2. 
Schaerlaekens (1980) notes that the first plurals produced by children are 
usually of words that occur as plurals in the input, i.e. haren ‘hairs’, and schoenen 
‘shoes’. These are imitations. Schaerlaekens therefore looked at items for which 
both singular and plural were used. The first such pairs she reports occurred at 
1;11. The first non-imitated plurals forming a pair with produced singulars in 
the Nina corpus occur at 1;6 in the diary notes and at 1;8 in the recordings. The 
Zonneveld data are supported by data from Van Ginneken (1917), whose 
subject Keesje uses his first plural at 1;6, though this may be an imitation, and 
his first creative plural at 1;10. These earlier ages were also found for German 
(Clahsen et al. 1992) and English (Brown 1973).  

Zonneveld finds examples of both -s and -en plurals in the corpus. 
Evidence for an awareness of a rule behind the two affixes is presented. Three 
observations point towards this awareness: 

(17) a) stem-faithful plurals like paarte 10 (2;2) 
 b) wrong pluralisations like battijs (1;11 (diary notes)) 
 

                                                     

c) creative plurals like pindakaase (2;6 (diary notes)) 

The forms in (17) all show the presence of morphological rules. None of the 
forms are possible in adult Dutch, so the child cannot have relied on memory 
when producing these forms. In (17)a the final plosive of the singular /"part/ 
should become voiced in the plural. Instead of voicing it, the child just adds the 
affix to the singular. This can only happen to -en plurals. In (17)b /bAt´"rEi/ has 
been truncated, and given the wrong plural affix. The -s affix has been 
overgeneralised. Examples of wrong pluralisations with both -en and -s were 
found. Finally, the plural in (17)c does not exist. There simply is no plural form 
of /"pIndakas/. So in this study too, creative plurals with both -en and -s were 
observed. 

Zonneveld compares his findings with the dual-route-model. Considering 
that both plural affixes in the corpus obey criteria for defaulthood, Zonneveld 
speculates what a rule component of Dutch pluralisation would look like. He 
suggests two possibilities, which may even depend on the individual speaker: 

 
 

 
10 paarte ‘horses’: should be paar-de(n), but final [d] in stem is devoiced in singular. The 
child retains devoicing in the plural. 
battijs ‘batteries’: should be batterij-en 
pindakaase ‘peanut butters’: like its English equivalent, pindakaas cannot be pluralised. 
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(18) (a)  (i)  Pl -> -en / phonological context ___ 
  (ii) Pl -> -s elsewhere 
 
 (b) (i)  Pl -> -s / phonological context ___ 
  (ii) Pl -> -en elsewhere 

(Zonneveld 2004: 25) 

Under these analyses ‘wrong’ plurals can occur when the formulated rule is 
different from the adult rule, or when the child has the wrong phonological 
representation of a word (for instance a diphthong counting as a vowel in 
(17)b). 

To summarize, overgeneralisations of both -en and -s are found in the 
literature. Unfortunately, the children who participated in experiments on this 
subject were practically always quite advanced in their acquisition of the plural. 
The only data from children that are at the early stages of plural acquisition 
come from a few diary/corpus studies. All experimental data come from 
children who were at least 4 years old when they participated in the 
experiments. At this point they had already been exposed to plurals for a long 
time and had probably already been producing them for about two years. 
Another problem is the experiments themselves. Pluralisation was generally just 
one of several morphological processes under investigation. As a result only a 
few, unbalanced, items per experiment are relevant to the present discussion. A 
lack of sufficient data means it is at this stage difficult, if not impossible, to 
determine the (possible) presence of a default plural affix in Dutch child 
language.  

Based on the information from the study of Dutch pluralisation literature 
and an analysis of the Van Dale corpus in Chapter 3, and what we know about 
the Words-and-Rules theory, it is possible to formulate the predictions the Words-
and-Rules theory makes for the acquisition of the Dutch plural. These 
predictions will be the subject of the next section. 

 

4.3 Predictions for Dutch 
 
This section carefully considers the predictions of the Words-and-Rules theory 
with regard to the Dutch plural and the acquisition of the Dutch plural. First, 
consider the fact that these predictions differ depending on the ‘version’ of the 
theory, where the notion of ‘version’ must be interpreted as follows. The 
discussion below will show how, besides the ‘original’ version of the theory, 
which claims a single default, a second version has been suggested in the Words-
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and-Rules literature, specifically for Dutch. These versions – crucially and 
interestingly – make different predictions for the acquisition of the Dutch 
plural. It allows the phonological criteria stress and sonority to influence the 
default, and therefore allows speakers to have more than one default for the 
plural (in the proposal: two). Each version predicts its own overgeneralisation 
pattern. Below the predictions of these different versions of the Words-and-Rules 
theory will be discussed, starting with the single (original) default model, 
followed by the double (phonologically influenced) default model. In addition 
to this, I will hypothesize a third, logically possible, stage between a single 
default and a double default should be added, for reasons that will become clear 
as the discussion develops. In each section the model will first be discussed, 
before turning to the predictions made by each for the acquisition of the Dutch 
plural.  

4.3.1 Single Default Hypothesis 

According to the Words-and-Rules theory the search for a default is an innate 
property of the human language system. The actual affix functioning as the 
default is to be filled in during the acquisition process. The default is the affix 
that is used whenever there is no stored inflected form available. Most 
importantly here, the distribution of the default affix is not influenced by 
phonology. As long as an item belongs to the proper lexical category, e.g. noun, 
verb, etcetera, the default can attach to it. Schematically this version of the 
theory looks as follows (repeated from §2.2.1). 

(19) Original Words-and-Rules model 

   irregular   stored in mental lexicon 

 plural 

regular   attach default affix 

It is an inherent property of the default that there can be only one of its kind 
for a given morphological process. The fact that it is phonologically 
unrestricted and used whenever a stored inflected form cannot be retrieved from 
memory, implies this. The original version of the Words-and-Rules theory will, 
from now on, be referred to as the Single Default Hypothesis (SDH). 

The distribution of the Dutch plural affixes -en  and -s is strongly guided by 
phonological factors, and both exhibit default properties (see §3.1). It therefore 
seems unlikely that adult Dutch will exhibit a default plural affix, if a default is 
defined as being phonologically unrestricted (Pinker & Prince 1991). There is 
no affix that is more free in its distribution across the Dutch plural landscape 
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than the other. Also, both affixes are almost completely ruled out in specific 
contexts, e.g. -en after back vowels and -s after sibilants (see §3.1). However, the 
situation in adult Dutch is not necessarily the same as in Dutch child speech. If 
the search for a rule and a default are indeed innate, as the Words-and-Rules 
theory assumes, children acquiring language will always start looking for a 
default, regardless of the input they receive. Thus, children acquiring Dutch will 
be on the look-out for a default affix, despite the fact that adult Dutch seems to 
lack a unique default for pluralisation. The SDH then predicts a single default 
in children’s productions of Dutch plurals. The following patterns are all in line 
with the SDH. 

(20) -en  all children use -en as a default 
 -s  all children use -s as a default 

-en or -s single default, but variation between children 

Identification of a default affix in (child) language is largely dependent on 
overgeneralisations. These are applications of an affix to items where they are 
not supposed to be used, i.e. sheeps is an overgeneralisation, as regular (default)  
-s is applied to the irregular noun sheep. How do we recognize an 
overgeneralisation of a Dutch affix? Logically, we can distinguish between 
overgeneralisations of either -en or -s to the irregular forms discussed in §3.1, i.e. 
lieden instead of liederen, and between overgeneralisations of -en to items that 
should take -s, and vice versa. The focus in this thesis is on -en and -s 
pluralisations, and their distribution over the plural landscape, and not on Latin 
or -eren plurals. Therefore only overgeneralisations of -en to the domain of -s, 
and vice versa, will be considered here.  

In order to obtain as much relevant data as possible, experiments will be 
carried out. These experiments will be Wug-tests containing nonce nouns. To 
determine if a subject has overgeneralised an affix to an item, we need to know 
what affix an item is supposed to take. A prediction concerning this 
“supposed” affix can be based on items that are similar to the nonce noun. It is 
likely that a nonce noun will behave the same as neighbouring items with the 
same stress pattern and rhyme. Such items are considered close neighbours. 
The type frequency of this close neighbourhood is used to predict the 
“supposed” affix for the nonce nouns in the test. When the neighbourhood 
frequency of an item predicts one affix, yet the subject uses the other an 
overgeneralisation has occurred. As long as all these overgeneralisations, within 
a subject at least, are of the same affix, the SDH fits the data. Important 
questions that come with a possible SDH interpretation of the acquisition of 
the Dutch plural are: Can children lose their default? (Considering adults are not 
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expected to have a default.) Can children change their default? These questions 
can only be answered by a longitudinal study. 

4.3.2 Double Default Hypothesis 

The fact that Dutch, in particular Dutch pluralisation, may be special vis-à-vis 
the Words-and-Rules theory, has not gone unnoticed in the literature. Pinker 
(1999: 231) makes a suggestion for how the Dutch plural landscape, of which 
he seems to have a basically correct perception, may fit into the theory. He 
suggests: 

(21)  “Dutch has two plurals that pass our stringent tests for regularity, -s and 
-en. They divide up the territory of noun roots by sound […]. Within 
their fiefdoms each applies as the default.” 

This is unexpected in that the  Word-and-Rules theory claims that a default 
should be phonologically unrestricted (Pinker & Prince 1991: 346).  Hence, 
under the SDH (21) contains a contradiction. A disregard for phonological 
context is the essence of a default, yet in this version of the theory the defaults 
are phonologically determined. If the two affixes are indeed used as defaults 
within their own domain, it seems better to call this a separate version of the 
Words-and-Rules model. Schematically Pinker’s suggestion for adult Dutch will 
look as follows: 

(22)  Words-and-Rules theory in Dutch 

   irregular   stored in mental lexicon 

 plural 

   regular   attach default X in domain A 

      attach default Y in domain B 

This version of the Words-and-Rules theory with two phonological defaults, 
suggested by Pinker for adult Dutch, will here be called the Double Default 
Hypothesis (DDH). 

The double default model predicts a pattern of overgeneralisations that is 
completely different from that of the SDH. For the purposes of this study, we 
will introduce a distinction between two types of overgeneralisations of one 
domain to the other. There are pure overgeneralisations and phonological 
overgeneralisations. The distinction between these two types of overgeneralisations 
is crucial in identifying behaviour consistent with the SDH, and behaviour 
consistent with the DDH.  
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The difference between pure and phonological overgeneralisations can be 
explained as follows. The notion of neighbourhood frequency is crucial to this 
explanation. Recall that this frequency is based on neighbouring items with the 
same stress pattern and final rhyme. Pluralisation with an affix that is not 
predicted by the neighbourhood frequency is considered to be an 
overgeneralisation. Pure overgeneralisations occur when the two phonological 
factors involved in the distribution of the affixes, rhythm and sonority, both 
predict the same affix as the neighbourhood type frequency does, yet the other 
affix is used. Take, for example, taart ‘pie’: 

Table 1 Predictions of neighbourhood and phonological factors for ‘taart’ 
 neighbourhood stress sonority expected affix 
 type -en type -s    
taart /"tart/ 15 0 -en -en -en 

Neighbourhood frequency, rhythmic factor, and sonority factor all predict the 
plural of /"tart/ to be /"tart´n/. When /"tarts/ is produced a pure 
overgeneralisation has occurred. Pure overgeneralisations are the strongest 
indicator of a default, as they go against the predictions of neighbourhood 
frequency, as well as the predictions of the phonological factors. Under the 
DDH, the entire plural landscape is supposed to be divided between the two 
plural affixes (based on the phonological factors stress and sonority). This 
means each item belongs to one of the domains, so pure overgeneralisations 
should not occur under the DDH. In contrast, the SDH does allow pure 
overgeneralisations as phonological context is irrelevant under this model.  

Other overgeneralisations are sensitive to phonological context. Phonological 
overgeneralisations are the result of strict adherence to one of the two 
phonological factors guiding the distribution of the affixes. They occur when 
the predictions of the neighbourhood type frequency of an item, and one 
phonological factor predict one affix, and the other phonological factor 
predicts the other affix. When a subject follows the phonological factor that 
conflicts with the predictions of neighbourhood frequency, an 
overgeneralisation has occurred. For example, consider the words paraplu 
‘umbrella’, and crimineel ‘criminal’, and the predictions of the neighbourhood 
frequency, the rhythmic factor, and the sonority factor, for these words. 

Table 2 Predictions of neighbourhood and phonological factors for ‘paraplu’ and ‘crimineel’ 
 neighbourhood stress sonority expected affix 
 type -en type -s    
paraplu /para"ply/ 0 8 -en -s -s 
crimineel /krimi"nel/ 8 0 -en -s -en 



CHAPTER 4 90 

Everything except the rhythmic factor predicts /para"plys/ for the first item. If 
/para"ply´n/ is produced we may assume that the subject has strictly followed 
the sonority factor, resulting in a rhythmic -en overgeneralisation. Similarly, the 
plural of /krimi"nel/ is predicted to be /krimi"nel´n/ by all but the sonority 
factor. If a subject adheres to the sonority factor, and produces /krimi"nels/, a 
sonority -s overgeneralisation is the result. 

Under the DDH adults are assumed to have two phonologically defined 
domains, which together cover the plural landscape. The model only predicts 
phonological overgeneralisations to occur, and not pure overgeneralisations. 
The phonological factors are used to determine which affix a nonce noun 
should take. Every nonce item will fall into domain A or B, and should receive 
the affix dominant in that domain. For items on which the phonological factors 
disagree, domain-selection may be more complex. Subjects may occasionally 
decide in favour of the wrong phonological factor, i.e. the one that is not in 
agreement with the neighbourhood frequency, and produce a phonological 
overgeneralisation. Because both phonological factors predict the same affix for 
items that could theoretically fall victim to pure overgeneralisations, domain-
selection for these items should be straightforward. No matter which 
phonological factor subjects follow, they should use the predicted affix. 
Therefore, pure overgeneralisations are not expected under the DDH.11 

4.3.3 Hybrid Default Hypothesis 

The quote in (21) is the full extent of Pinker’s suggestions on Dutch 
pluralisation. He does not discuss empirical data from children acquiring 
Dutch, nor does he state any predictions on the acquisition of the Dutch plural 
following from the DDH. The only claim Pinker makes in the passage quoted 
in (21) is that in the end state of the development of pluralisation both affixes 
are defaults in their own domain. What happens before this, either no default, a 
single default, or two defaults from the start, is not discussed. Still, assuming 
this picture to be correct and the search for a default to be indeed innate, and 
children acquiring Dutch to start with a single default, they will have to start 
using a double default at some point. It is possible that the transition between 

                                                      
11 Theoretically, it is possible that pure overgeneralisations are actually phonological 
overgeneralisations for the subject him/herself. However, as will become apparent in 
the experimental chapters of this thesis, children show at least some (tacit) knowledge 
of the phonological domains from a very early age. This knowledge should be enough 
to at least assign possible victims of pure overgeneralisations (no conflicting 
phonological factors) to their proper domain, and thus produce a correct plural for 
these items.  
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these two stages is not an abrupt switch from one overgeneralisation pattern to 
the other, but rather the transitional stage may have its own recognizable 
overgeneralisation pattern. A logical step between the single default pattern 
(pure overgeneralisations) and the double default pattern (no pure 
overgeneralisations, but phonological overgeneralisations of both affixes) 
would be a combination of the two patterns, in which pure overgeneralisations of 
one affix, as well as phonological overgeneralisations of both affixes are produced. This  
possibility will henceforth be referred to as the Hybrid Default Hypothesis 
(HDH), as the overgeneralisation pattern it can be recognized by is a hybrid of 
the overgeneralisation patterns of the SDH and the DDH. As with the SDH 
interpretation of Dutch plural acquisition the question arises whether or not 
children can change the affix they use in pure overgeneralisations. 

Finally, assuming the DDH to characterize the adult end state, children 
acquiring Dutch should produce fewer pure overgeneralisations as they grow 
older, because their specification of the domains becomes more adult-like, i.e. 
they move towards the DDH which does not allow pure overgeneralisations.  

4.3.4 Conclusion 

The original version of the Words-and-Rules theory, the SDH, rules out the 
presence of more than a single default. Hence, it does not allow 
overgeneralisations of two affixes by a single child during a single stage of 
development.12 Pinker’s (1999) DDH for Dutch, on the other hand, has two 
phonological defaults. It assumes that the Dutch plural landscape is divided 
into two phonological domains, which represent the final state for adult Dutch. 
If this model were to apply to acquisition, only phonological 
overgeneralisations (of both affixes) should be found during the entire 
development from the initial state until the adult final state. Finally, I speculated 
about a transitional stage, the  HDH, that may be found during plural 
acquisition. The HDH assumes children start with a single default, and as they 
notice and define the phonological domain(s), they will move towards a double 
default. While defining the phonological domain(s), assuming a distinction 
between phonological and pure overgeneralisations (as explained above), both 
the phonological overgeneralisations of both affixes, typical of the DDH, and 

                                                      
12 Clahsen et al. (1996) and Bartke (1998) suggested overgeneralisations of affixes other 
than the default could occur in German, because these overgeneralisations were caused 
by analogy. In the present study analogy is ruled out as a factor in overgeneralisations, 
as the predicted affix is based on the neighbourhood type frequency. Hence 
overgeneralisations go against the neighbourhood, they do not follow neighbours, as 
they would in analogy. 
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the pure overgeneralisations of one affix, typical of the SDH, may be found. 
Neither the SDH, the DDH, nor the HDH predicts the production of pure 
overgeneralisations of both affixes within a single subject. 

4.4 Summary 
 
In the last three chapters the theoretical background of the research questions 
asked in the introduction has been discussed. Chapter 2 focused on the 
theoretical background of the Words-and-Rules theory. Chapter 3 provided an 
overview of literature on Dutch pluralisation. This overview was followed by an 
analysis of the Van Dale corpus, a corpus of about 17,000 nouns in singular 
and plural form. This motivated us to formulate two domains in the Dutch 
plural landscape, one for -en and one for -s. Results of a Wug-test and a pen-
and-paper task with adults showed that adult productions are largely in line 
with the predictions derived from the literature, and with the results of the Van 
Dale analysis.  

The subject matters of Chapter 2 and 3 were combined in Chapter 4, for a 
discussion of the acquisition of the Dutch plural. Acquisition from a Words-and-
Rules theory perspective was discussed first, while a discussion of what we 
already know about the acquisition of pluralisation in Dutch followed. As it 
turns out, very little is actually known about the acquisition of the Dutch plural, 
clearly motivating further investigation. Finally, the predictions of the different 
variants of the Words-and-Rules theory for the acquisition of the Dutch plural 
were formulated. These predictions are: 

(23) Hypotheses and predictions for Dutch 
Single Default Hypothesis 
(SD-pattern) 

pure and phonological overgeneralisations of  
affix X 

Double Default Hypothesis 
(DD-pattern) 

phonological overgeneralisations of affixes X 
and Y 

Hybrid Default Hypothesis 
(HD-pattern) 

pure overgeneralisations of affix X 
phonological overgeneralisations of affixes X 
and Y 

We are now ready to move on to the second part of this thesis. This second 
part is the report of an experimental approach towards the Dutch plural. The 
acquisition of the Dutch plural will be examined in detail, to test the predictions 
of the different hypotheses against the Dutch plural. Using Berko’s Wug-test, 
cross-sectional data from 4- and 5-year-old children were collected, as well as 
from an adult control group. The sometimes surprising results will be discussed 
in Chapter 5. As the development of pluralisation is also of interest to this 
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study, a longitudinal study was conducted, involving 2- and 3-year old children. 
They were subjected to the Wug-test every three months for a year. The results 
of this longitudinal study will be discussed in Chapter 6. Finally, Chapter 7 will 
focus on the overall picture that emerges from the cross-sectional and 
longitudinal study. The extent to which the data fit the versions of the Words-
and-Rules theory discussed here will be critically considered, leading – in actual 
fact – to a new interpretation of the model capturing what is known about 
Dutch and the morphological phenomena in the other languages discussed in 
this chapter. 
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5    Cross-sectional production experiments 
 
 
 
 
 
 
 
 
 
This thesis is founded on the premise that the Dutch plural is a potentially 
interesting and important test case for the Words-and-Rules theory. Considering 
lexical distribution, adult Dutch appears to lack a single, unique default for the 
plural. There are two plural affixes in adult Dutch, -en and -s, each of which is a 
default candidate. An analysis of a large corpus of nouns from Van Dale, 
evidence from literature on Dutch pluralisation, and initial results from an adult 
Wug-test suggest that each affix is dominant within its own, phonologically 
determined domain. The Words-and-Rules theory also makes the claim that in 
acquisition the child will always be on the lookout for a single default. 
Regarding this issue, the above premise implies that the situation in child Dutch 
is not necessarily the same as that in adult Dutch. 

Well-known indicators of a default are overgeneralisations of the affix in 
question. Given the situation in Dutch this thesis focuses on the 
overgeneralisations that occur when -en is used to pluralize an item that belongs 
to the -s domain, and vice versa. As these domains are determined by 
phonological factors, different types of overgeneralisations can be 
distinguished. When the rhythmic factor, the sonority factor, and 
neighbourhood type frequency predict the same affix, yet the other affix is 
used, a pure overgeneralisation has occurred. As they go against the predictions 
of both the neighbourhood frequency, and those of the phonological factors, 
rhythm and stress, pure overgeneralisations are the strongest 
overgeneralisations. They can be interpreted as evidence for defaulthood in a 
dual mechanism model. Because pure overgeneralisations go against the 
predictions of both the phonological factors, and the neighbourhood 
frequency, it is unlikely they are formed by analogy. Therefore they must be 
signs of default use. Other overgeneralisations are those of one of the 
phonological factors: rhythm or sonority. When one phonological factor and 
neighbourhood type frequency predict one affix, yet the subject uses the other 
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affix, we will call this a phonological overgeneralisation. Such an 
overgeneralisation can be caused by either the rhythmic factor, or the sonority 
factor. 

This thesis assumes that different versions of the Words-and-Rules theory 
can be envisaged. These versions make different predictions for Dutch. The 
first version is the Single Default Hypothesis (SDH). The SDH is the strongest 
version of the theory, and claims a single default. It predicts overgeneralisations 
of one unique affix for every learner during a single stage of development. 
Considering what we know about adult Dutch, the SDH is unlikely to apply to 
adult Dutch. A corpus study showed that the plural landscape consists of two 
phonologically determined domains, one for each affix. An initial analysis of a 
Wug-test with adult participants showed that, while adults largely follow the 
distribution of the affixes in the corpus, productions of both affixes are found 
in most areas of the landscape (see also Chapter 3). This suggests phonological 
overgeneralisations of both affixes may be found in adult data. In fact, Pinker 
(1999) suggests that it is not the original Words-and-Rules theory, nor the SDH 
that applies to adult Dutch, but rather what has here been called the Double 
Default Hypothesis (DDH). The DDH proposes two phonologically motivated 
defaults. Each default is dominant within its own domain. Because these two 
domains are in complementary distribution, and together cover the entire plural 
landscape, the DDH only predicts phonological overgeneralisations.  

Although the SDH is unlikely to apply to adult Dutch, in the face of claims 
about universality, it may still apply to children acquiring Dutch. As speakers 
should then go from a single to double defaults, it is not inconceivable that they 
spend some time in a hybrid stage. This hybrid stage, as described here, 
combines the general default from the SDH with the phonological defaults of 
the DDH. Therefore, both pure overgeneralisations, caused by the general 
default, and phonological overgeneralisations, caused by the phonological 
defaults, should co-occur, even during a single stage of development. 

The aim of this chapter is to test Dutch plural acquisition data against the 
different versions of the Words-and-Rules theory, the SDH, the DDH, and the 
HDH, discussed in Chapter 4. A cross-sectional study was conducted, in which 
plural productions were elicited from 35 Dutch 4- and 5-year olds. A control 
group of eleven adults was administered the same Wug-test for comparison 
purposes. In what follows, the details of the Wug-test will be discussed, 
followed by an analysis of the results. Special attention will be paid to the 
overgeneralisation patterns produced by the subjects, because each version of 
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the Words-and-Rules theory can be recognized by its own overgeneralisation 
pattern.  
 

5.1 The experiment 
 
This section discusses the method, the items, and the subjects taking part in the 
Wug-test. 

5.1.1 Method 

To test the knowledge and pluralisation skills of monolingual children acquiring 
Dutch, a Wug-test (Berko 1958) was done with a group of 4-year olds, a group 
of 5-year olds, and a group of adults who served as controls. Although 4- and 
5-year old children have generally been using plurals for two to three years 
already, it is also known that they have not yet fully mastered plural production. 
Schaerlakens (1980) found that Flemish children make mistakes, presumably 
overregularisations, on irregular plurals until age six (see §4.2). Also, in an 
earlier experiment similar to the one done here, and discussed in §4.2, Den Os 
& Harder (1987) found that 4- and 5-year olds did not yet consistently produce 
-en or -s plurals for nonce words. In fact, neither the 4- nor the 5-year olds 
reached the 90% correct (generally seen as ‘acquired’) criterion for the -s plurals 
of existing words, and neither did the 5-year olds for the -en plurals of existing 
words. It was therefore decided to use 4- and 5-year olds for the present cross-
sectional experiment. A second reason for choosing children of these ages was 
the virtual certainty that they could manage the Wug-test, and could handle the 
large number of test items. Each child did the test only once.  

The Wug-test was originally developed by Jean Berko to test the 
morphological knowledge of subjects (see also §4.1.2.1). A word is presented to 
the subjects, for which they are then to produce an inflected form such as the 
past tense, the diminutive or the plural. To elicit morphologically complex 
forms, the oral presentation of the test item is accompanied by a picture. For 
example, in the case of elicited plurals, a single picture of a tree might be shown 
while the experimenter says “This is a tree”. Subsequently a picture of two trees 
is shown as the experimenter says “There is another one. Now there are two 
…”. The subject should then finish the sentence. Existing words like tree are 
usually only used as filler items, while the main part of the test consists of 
nonce words. Using nonce words rules out storage effects. As the nonce words 
cannot yet have been encountered before, they cannot have been stored. Thus 
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nonce words are the most likely test items to produce (presumed) defaults in an 
experimental setting. Note, however, that Berko also found irregularisations for 
nonce words when these were highly similar to existing irregulars with a high 
frequency and a relatively large neighbourhood. These irregularisations were 
found more often in adults than in children. Marcus et al. (1992) found only 
one instance of “irregularisation” in a large corpus of spontaneous child speech. 
Since Berko (1958) the Wug-test has been used in many studies, especially 
studies on language disorders such as Williams Syndrome and Specific 
Language Impairment (a.o. Van der Lely & Ullman 2001, Thomas, Grant, 
Barham, Gsödl, Laing, Lakusta, Tyler, Grice, Paterson & Karmiloff-Smith 
2001).  

In early May 2001 an international discussion on the Wug-test took place 
on the Info-CHILDES mailing list. Participants in this discussion were Brian 
MacWhinney, Jean Berko Gleason, Annette Karmiloff-Smith, Michael Thomas, 
and Virginia Marchman. The following is a summary of some of the points 
made in that discussion. The discussion was concerned with the presentation of 
the sentences in the Wug-test. Three methods were compared. They were: “Fill 
in the missing word”, “Finish the sentence”, and “Finish the word I started”. 
Thomas et al. (2001) presented the subjects with a sentence, in which they had 
to “fill in the missing word”. The missing word was located in the middle of the 
sentence, e.g. “ Just like every day, yesterday I … an orange.” (‘ate’ has to be 
filled in). MacWhinney observed that this form of presentation encouraged 
zero-marking. As the word had to be filled in the middle of a sentence that was 
already fully produced, orally, the task may have been too complex for the 
subjects. Zero-marking might be avoided by presenting the child with short 
sentences and then asking a question, to which the answer should contain the 
inflected form, e.g. “Look there is the fox. He is niffing. Watch him niff. What 
did he do?”. Using this method MacWhinney was able to elicit inflected plurals 
from Hungarian children as young as 1;8. Berko Gleason pointed out in her 
response that in the classical Wug-test the items to be supplied were located at 
the end of a sentence, i.e. “This is a man who knows how to spow. He is 
spowing. He did the same thing yesterday. What did he do yesterday? Yesterday 
he …”. This method reduces zero-marked responses, since providing the 
beginning of the answer leaves little opportunity for producing a zero-marked 
form. Thomas et al. performed a second experiment in which they took a 
further step; they not only provided the beginning of the answer sentence, they 
also provided the initial sound of the item to be produced. Compared to the 
results of the “fill in the missing word” task, the younger control children 
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showed a shift from zero-marking to over-regularisation errors. The 
participants in the discussion conclude that it is likely that a heavier memory 
load causes the higher zero-marking. In the case of the “Finish what I’ve 
started” tasks the children do not have to repeat (part of) the sentence, they 
only have to provide the inflected word. This reduces the memory load. 

Another topic in the discussion was that of ‘pictures’ versus ‘objects’. Most 
Wug-tests make use of pictures depicting an action or showing one or more 
animals/objects. MacWhinney, however, noted that by using real objects, he 
was able to elicit inflected nonce words from very young (1;8) children 
acquiring Hungarian. Though MacWhinney suggests that children are less likely 
to use zero-marking when they see the action performed, or the multiple 
objects, there is a practical problem with the use of real objects. A large number 
of ‘strange’ objects would be needed when eliciting plurals. When eliciting verbs 
this is less of a problem, as one object can act out several actions. 
 

The experiment reported on here used basically the same method as the classic 
Wug-test; however, instead of pictures on paper, a PowerPoint presentation was 
used.  This method is closer to the ‘live objects’ than to the paper drawings of 
the classic Wug-test. The child actually sees the second animal appear, which 
increases the immediacy, without having to use/find 40 or so ‘strange’ objects. 
Another advantage of this method is the fact that the sound effects 
accompanying the appearance of the second animal, as well as the different 
ways in which the second animal can be made to appear, will likely keep the 
subjects interested. The task thus becomes less monotonous. The test adopts 
the “Finish the sentence I started” method, because of the reduced risk of zero-
marked plurals compared to tasks in which a word had to be filled in in the 
middle of a sentence. An example of a typical nonce item and the text 
accompanying the item is shown in Fig. 1. 
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Fig. 1 

A picture appears: 

  
The following text is presented while the picture is displayed: 

Dit is een sna. 
 This is a sna. 

A second picture of the same animal then appears: 

     
As the second picture appears the experimenter says: 

Daar is nog een sna. Nou zijn er twee ... 
 There is another sna. Now there are two … 

Young children are easily distracted. Most children participating in the 
present Wug-test would start to tell a story upon seeing a picture, and 
subsequently forgot the animal’s name. To reduce the chances of the subject 
forgetting the nonce word, the test item was repeated when the second picture 
appeared (“There is another …”), rather than just saying “There is another 
one”, which was done in the classical Wug-test. As MacWhinney noted in the 
Wug-test discussion, repetition of the nonce word allows the child to “fast-
map” it, increasing the likelihood that the plural will be processed in the same 
manner they would process other plurals. 

As the oral presentation of the item was not pre-recorded, but rather done 
as the experiment took place, the pace of the experiment could easily be 
adjusted to suit the needs of each individual child. Though there are some 
disadvantages to orally presenting the test items on the spot (experimenter 
might make mistake on stress, subtle pronunciation differences may occur), the 
advantages were thought to outweigh the disadvantages.  
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Before the actual test the children were presented with a trial test. This test, 
which consisted of two existing words followed by two nonce words, was used 
to introduce the task to the subjects. They were not given specific instructions. 
To make the task as clear as possible to them the nonce words in the trial were 
from very strong areas in the phonological domains. Considering the rhythmic 
factor, the sonority factor, and an overwhelming majority of neighbouring 
items it should be very clear which plural affix should be used; a bisyllabic item 
with penultimate stress and a final sonorant is strongly expected to take -s, and 
the other, a monosyllabic item with a final plosive is expected to take -en. 

The tests took place at the subjects’ school in a separate, quiet room, to 
minimise distraction. The sessions were all recorded on mini-disc, but plural 
productions were also partly transcribed during testing. These partial 
transcriptions were later checked with the help of the minidisc-recordings from 
the test sessions. In case of doubt, a second and third listener transcribed the 
productions as well. In case of full disagreement, the production was classified 
as belonging to the miscellaneous category; when two or all three transcribers 
agreed the production was classified accordingly. 

In scoring the results of the experiment, the subjects’ productions were 
divided into six categories. The six response categories are -s, -en, -ø (zero-
marking), double marking, miscellaneous, and missing. Overtly marked plurals were 
categorized as -s or -en, while plural productions that were simply a repetition of 
the singular nonce word, and thus not overtly marked for plural, were 
categorized as -ø. The production of the stem of the plural, which should be a 
repetition of the singular, was taken into account in the scoring process. As 
long as the vowel in the rhyme of the stem had the same place feature (front or 
back), the final consonant occupied the same place on the sonority scale (i.e. 
/k/ to /t/ is okay as both are plosives, /k/ to /f/ is not1), the production had 
the same number of syllables, and the stress pattern was the same as it was in 
the singular nonce word, the production was eligible for scoring in one of the 
three main categories (-en, -s, and -ø). All plural productions that did not fit the 
descriptions given above were classified as miscellaneous. These are 
                                                                 
 
 
1 Though both are obstruents, the first is a plosive, and the second is a fricative, they do 
hold different positions on the sonority scale. Fricatives are higher on the sonority scale 
than plosives (Clements 1990, Foley 1972, Zwicky 1972). Also, as the affix -s is also a 
fricative and use of this affix after a fricative would result in level sonority, rather than 
falling sonority, a change from plosive to fricative could affect the choice of affix. 
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productions in which the stress pattern has been changed, the rhyme has been 
crucially altered, truncation has taken place, no plural production is given, or a 
diminutive form is used. 

On a few occasions the subjects produced plural forms that ended in -e(n)s 
/´s/, or -se(n) /s´(n)/; these forms were considered to have double marking, 
and were classified as a separate category. In the case of -se(n) it was not 
possible to be completely certain that the subject meant to use double marking. 
As was discussed in Chapter 3, it is not uncommon in adult Dutch to insert a 
consonant between the stem and the -en affix when the stem ends in a vowel, 
e.g. /"ze/-/"zej´n/. This ‘linking consonant’ is always either /j/ or /w/, 
depending on the preceding vowel. The linking consonant is homorganic with 
the preceding vowel in backness and/or rounding. It is possible that the subject 
just happened to use /s/ as ‘linking consonant’; as we would rather err on the 
side of caution, and be conservative in assigning -en or -s when the subject may 
have intended another plural form, these responses were classified as cases of 
double marking. The nonce words in the test that already had a singular form 
that ended in /s/ were scored as taking -en or -ø if that affix was used. If a 
subject were to use -s after these items, in all likelihood a schwa would be 
inserted, giving rise to an /´s/ plural. These productions were also classified as 
double markings, as there is no way to distinguish ‘phonological’ schwa 
insertion between the stem -s and the affix -s from a double marking. Instances 
of /´s/ after /s/-final words will be mentioned when relevant. 

To reduce the chances of an effect of the order in which the items were 
presented, three different versions of the test were used. The nonce words were 
the same in all versions, but the order of presentation varied. The nonce words 
were always linked to the same picture. 

5.1.2 The items 

While the original Wug-test was used to test several morphological processes in 
one test, the one done here was specifically designed to test the pluralisation 
skills of the subjects.  

The trial test contained 4 items: 

(1) existing:  /"bom/ ‘tree’, /"zebra/ ‘zebra’ 
 nonce word: /"Eip/, /"bop´l/ 

The existing words in the trial test did not pose problems to the subjects. They 
were all able to produce the proper plural for these items. The ‘proper’ affix for 
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the nonce words in the trial test was very clear. Predictions of the rhythmic and 
sonority factor, and neighbourhood frequency all converged. 

Table 1 Predictions for nonce words in trial test 
 neighbourhood stress sonority expected affix 
 type -en type -s    

/"Eip/ 8 0 -en -en -en 
/"bop´l/ 0 409 -s -s -s 

The control adults caught on very quickly, and immediately produced plurals 
for the nonce words. Some of the children were initially confused when 
presented with the nonce words. In those cases where a plural was not 
provided by the child, the experimenter provided the proper form. This only 
occurred with one child (a3).  

Table 2 Distribution of affixes in trial nonce words in child Wug-tests 
 -en -s -ø other 

/"Eip/ 91.4% 0.0% 8.6% 0.0% 
/"bop´l/ 8.6% 71.4% 14.3% 5.7% 

For the Wug-test itself 47 nonce words were carefully designed to reflect 
the Dutch plural landscape. They vary in number of syllables, stress pattern, 
and sonority of the stem-final sound.  As the items cover all combinations of 
stress pattern and sonority of the final sound, the subjects’ responses will show 
how the subjects define the domains for -s and -en. The items and their 
distribution across the landscape are shown below. As before, stress pattern is 
indicated horizontally, while sonority of the final sound is shown vertically. 
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Table 3 Distribution of nonce words in cross-sectional Wug-test 

  final penultimate antepenultimate 
plosive /"x{yk/ 

/nopi"kat/ 
/"plEikop/ 
/p{y"lopIk/ 

/"paretuk/ 
/"lebasIt/ 

obstruent 

/s/ /"pros/ /"pibos/ /"praditYs/ 
/"dabikes/ 

sonorant sonorant /"xrEl/ 
/"klyr/ 
/ki"vel/ 
/kara"dIl/ 
/"pran/ 
/"maun/ 
/kra"tym/ 

/"merk´l/ 
/"kilAn/ 
/"sotIm/ 
/pla"pydIn/ 
/moni"tarOn/ 

/"brudipAr/ 
/"paritIN/ 

front /"bry/ 
/pu"mi/ 
/boli"mP/ 

/"pome/ 
/spa"lomi/ 
/tro"lape/ 

/"tilake/ 
/"stolabe/ 
/"pribori/ 

vowel 

back /"sna/ 
/"spu/ 
/pa"tu/ 
/wabo"da/ 

/"bola/ 
/sxI"palo/ 
 

/"preloku/ 
/"fenimo/ 

diphthong diphthong /"w{y/ 
/ka"rEi/ 

/"prokau/ 
/ka"bemEi/ 

/"strikorau/ 
/"dolimEi/ 

During analysis it emerged that one item with penultimate stress and a final 
sonorant, /"merk´l/, was problematic. The children often produced forms like 
/"mErko/, /"mErkOl/, or /"mErkol/ instead of /"mErk´l/ as the stem. While this is 
a relatively consistent phonetic effect even in adult Dutch, the subjects’ 
productions varied so much, sometimes to the point of a significant change of 
rhyme, that it was decided to eliminate these items from the analyses. Therefore 
the analyses given below will be concerned with 46 nonce words, instead of 47. 

When constructing the items for the test, it was decided that there would 
be a large number of sonorant final words, as these belong to one of the more 
interesting categories: the preferences of sonorant-final words in the Van Dale 
corpus are relatively weak. Sonorant-final words with final stress are considered 
to be especially interesting, because the phonological factors conflict on the 
predictions for these items. Sonorants are considered as one class, and not as a 
combination of the sub-classes liquid and nasal, as they were not considered as 
separate classes in the Van Dale analysis either. Obstruents were also 
considered as a single group in the Van Dale analysis. To facilitate a 
comparison plosives and fricatives are analysed as obstruents in the analyses in 
this chapter. As the only fricative-final items in the test have a final sibilant this 
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should not crucially affect the results. Both plosives and sibilants are predicted 
to take -en (see also Chapter 3).  

Another group that could provide interesting results, and is therefore more 
heavily represented in the data set, is that of vowel-final words. It was shown in 
Chapter 3 that front vowels behave differently from back vowels. While the 
first may be pluralized with -en (though -s is preferred), the latter practically 
never take -en.  

So as not to discourage the subjects by bombarding them with completely 
unfamiliar words, the nonce words were interspersed with words that should be 
familiar to them. These filler items consist of 6 items that take -s, 6 items that 
take -en, and one irregular plural. The full list: 

Table 4 Existing words in cross-sectional Wug-test 
-en -s irregular 
/"tr{y/ - /"tr{yj´n/ 
/ko"nEin/ - /ko"nEin´n/ 
/kroko"dIl/ - /kroko"dIl´n/ 
/nAr"sIs/ - /nAr"sIs´n/ 
/"stul/ - /"stul´n/ 
/"hElm/ - /"hElm´n/ 

/"radijo/ - /"radijos/ 
/"taf´l/ - /"taf´ls/ 
/"vArk´n/ - /"vArk´ns/ 
/"lep´l/ - /"lep´ls/ 
/"klaun/ - /"klauns/ 
/para"ply/ - /para"plys/ 

/"Ei/ - /"Eij´r´n/ 

To help determine which affix may be expected for each item, and to 
facilitate the identification of overgeneralisations, the list in  below was 
compiled. Overgeneralisations can be of varying strengths, taking into account 
the neighbourhood type frequency, as an item may have only a few neighbours, 
or may be part of a large neighbourhood. Type frequency was chosen over 
token frequency, because, as pointed out in §3.2.1, type frequency is a better 
predictor of morphological productivity than token frequency. This effect was 
reported for several languages. For Dutch De Jong, Schreuder & Baayen (2000) 
and Bertram, Baayen & Schreuder (2000) found type frequency to be a crucial 
variable in their lexical decision task. It was therefore decided, in our list of 
predicted plurals, that neighbourhood type frequency determines the “expected 
affix”. The predictions of the phonological factors aid in determining the type 
of overgeneralisations (they can be either pure or phonological). By adding a 
strength indicator for both close and wide frequency to the table, the 
strength/weakness of the overgeneralisations can be seen. Close neighbourhood 
frequencies are based on the type frequencies of items that have the same stress 
pattern, and exactly the same rhyme, i.e. /"tr{y/ trui ‘sweater’, is a close 
neighbour of the nonce word /"w{y/. The close neighbourhood type 
frequency of both -en and -s among the neighbours of the item in question is 

Table 5
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provided. Wide neighbourhood frequencies are based on the type frequencies of 
items with the same stress pattern, and a final sound that belongs to the same 
major class (diphthong, obstruent, sonorant, front or back vowel) as that of the 
target nonce word, i.e. both /r´"bEl/, rebel ‘rebel’, and /mOr"fem/, morfeem 
‘morpheme’, are wide neighbours of the nonce word /bi"ral/. These wide 
frequencies are based on the analyses of the Van Dale corpus in Chapter 3; they 
are not repeated in . The strength of the close frequencies is indicated in 
the ‘c’ column, that of the wide frequencies in the ‘w’ column. Exclamation 
marks function as strength indicators. 

Table 5

Table 5

For wide frequencies, the neighbourhood was considered to be strong when 
more than 75% of types in that group preferred the expected affix. In the case 
of sonorant final words, wide neighbourhood frequencies are so close to 75% 
that they are marked with ‘*’ in the table. Neighbourhoods with a preference 
for the expected affix that lies between 50-75% receive no strength marker. For 
close neighbourhood frequencies neighbourhood strength is more difficult to 
determine. It was decided that items with a total neighbourhood of 5 items or 
less receive no strength marker. Items that have a total neighbourhood of 6-20 
items, of which at least 90% takes the one or the other affix, are marked with a 
single exclamation mark (!) for strength, while items with a total neighbourhood 
of 21 or more items, of which at least 90% takes one or the other affix, receive 
two exclamation marks (!!) for strength. While the close frequency of /"maun/ 
and /kra"tym/, however marginally, favours -s over -en, the wide frequency 
favours -en over -s (at the 75% level). Their wide neighbourhood strength has 
therefore been indicated with ‘#’. As the predicted affix is based on the 
neighbourhood type frequency, a column indicating the predicted affix 
immediately follows the close neighbourhood type frequency. 

The rhythmic factor and the sonority factor make predictions for the plural 
based on their stress pattern or their final sound. These predictions are given in 
columns seven and eight in the table, as they will later help us identify the 
different types of overgeneralisations. Predictions for items with 
antepenultimate stress are left blank for the rhythmic factor, because it was 
established in Chapter 3 that it is unclear whether or not these items have 
secondary stress on the final syllable. Hence the prediction of the rhythmic 
factor.  

Sections in the list in  are ordered according to strength of possible 
overgeneralisations. Strength of overgeneralisations is a major criterion for 
defaulthood. Items with a very weak close/wide neighbourhood are listed in 
grey cells. While items with low neighbourhood frequencies are prime targets 
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for default use, as subjects cannot rely on analogy to form the plural, the weak 
wide neighbourhood of these items means that a substantial number of wide 
neighbours take the affix NOT predicted. These wide neighbours may be the 
cause of the overgeneralisations. Therefore, we consider overgeneralisations of 
these items to be weak and unreliable. While /tro"lape/, for example, also has a 
very low close neighbourhood frequency, its wide neighbourhood is strong. As 
a result, overgeneralisations caused by analogy are unlikely to occur. Items with 
5 close neighbours or less, that do have a strong wide neighbourhood, are 
therefore considered to be reliable.  

The first section, /nopi"kat/ to /moni"tarOn/, contains words on which 
rhythmic factor, sonority factor and neighbourhood frequency all agree. In the 
second section, /ki"vel/ to /kara"dIl/, the predictions of the rhythmic factor and 
neighbourhood frequency agree, and conflict with those of the sonority factor. 
In the third section, /ka"bemEi/ to /"maun/, the rhythmic factor conflicts with 
the sonority factor and the neighbourhood frequency. Finally, in the fourth and 
last section, /"dabikes/ to /"paritIN/, words with antepenultimate stress are 
listed.  
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Table 5 Type frequency and predictions for nonce words in cross-sectional Wug-test 
See opposite page for a legend with this table. 

  neighbourhood 
item c w type -en type -s 

predicted  
affix 

sonority stress 

nopi"kat 
ka"rEi 
"w{y 
"x{yk 
"pros 

!! 
!! 
! 
! 
! 

! 
! 
! 
! 
! 

111 
29 
13 
10 
8 

0 
1 
0 
0 
0 

-en 
-en 
-en 
-en 
-en 

-en 
-en 
-en 
-en 
-en 

-en 
-en 
-en 
-en 
-en 

spa"lomi 
"bola 
sxI"palo 
"kilAn 
"pome 
tro"lape 

!! 
!! 
!! 
! 
! 

! 
! 
! 
* 
! 
! 

4 
0 
0 
0 
1 
0 

242 
149 
64 
14 
10 
1 

-s 
-s 
-s 
-s 
-s 
-s 

-s 
-s 
-s 
-s 
-s 
-s 

-s 
-s 
-s 
-s 
-s 
-s 

"sotIm 
pla"pydIn 
moni"tarOn 

 
 

* 
* 
* 

0 
0 
0 

3 
3 
2 

-s 
-s 
-s  

-s 
-s 
-s 

-s 
-s 
-s 

ki"vel 
"klyr 

!! 
! 

* 
* 

27 
13 

0 
0 

-en 
-en 

-s 
-s 

-en 
-en 

"xrEl 
"pran 
kara"dIl 

* 
* 
* 

23 
15 
1 

5 
2 
0 

-en 
-en 
-en 

-s 
-s 
-s 

-en 
-en 
-en 

ka"bemEi 
"prokau 

 
 

! 
! 

1 
3 

0 
2 

-en 
-en 

-en  
-en 

-s 
-s 

"pibos 
"plEikop 

  2 
2 

0 
0 

-en 
-en 

-en 
-en 

-s 
-s 

p{y"lopIk  1 1 ?? -en -s 
"sna 
"spu 
pa"tu 
wabo"da 

! 
! 
! 

! 
! 
! 
! 

0 
0 
0 
0 

16 
7 
6 
4 

-s 
-s 
-s 
-s 

-s 
-s 
-s 
-s 

-en 
-en 
-en 
-en 

pu"mi 
"bry 
boli"mP 
kra"tym 
"maun 

 
 
 

 
 
 
# 
# 

5 
0 
0 
0 
1 

9 
5 
2 
1 
2 

-s 
-s 
-s 
-s 
-s 

-s 
-s 
-s 
-s 
-s 

-en 
-en 
-en 
-en 
-en 

"dabikes !  0 6 (´s) ?? -en  
"dolimEi 
"paretuk 
"strikorau 
"praditYs 

 
 
 
 

 
 
 
 

4 
3 
2 
2 

0 
0 
0 
0 

-en 
-en  
-en 
-en 

-en 
-en 
-en 
-en 

 
 
 

 
"fenimo 
"pribori 
"tilake 
"stolabe 
"preloku 

!! 
!! 
! 
! 

! 
! 
! 
! 
! 

0 
0 
0 
0 
0 

36 
21 
10 
10 
7 

-s 
-s 
-s 
-s 
-s 

-s 
-s 
-s 
-s 
-s 

 
 
 
 

 
"brudipAr !  0 4 -s -s  
"lebasIt 
"paritIN 

 
!! 

 1 
259 

2 
8 

-s 
-en 

-en 
-s 
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Legend for  Table 5
c  = strength of close neighbourhood (items with exact same stress pattern/rhyme) 
w = strength of wide neighbourhood (items with same stress pattern/final sound in 
        same sonority category) 
Strength markers: 
!!  = close neighbourhood of 21< items, 90% of which takes the predicted affix 
!   = close neighbourhood of 6-20 items, 90% of which takes the predicted affix OR 
       wide neighbourhood frequency preference of more than 75% for predicted affix 
*  = neighbourhood frequency preference of around 75% for predicted affix 
# = close neighbourhood frequency predicts one affix, but wide neighbourhood  
       frequency marginally (at 75% level) favours other affix (w) 

One of the items with antepenultimate stress ends in /s/, /"dabikes/, and is 
special; the six neighbours of this item, steeplechase, database, babyface, pokerface, 
interface, and beautycase, are loanwords from English which, in Dutch, all take 
/´s/ as their plural affix. Subjects might use this affix to pluralize /"dabikes/ as 
well. This would result in a large number of double marked plurals for the class 
this item is in. A second special item is /"paritIN/. This item has a very high 
neighbourhood type frequency for -en, because it ends in -ing, which takes -en 
(e.g. verklaringen ‘explanations’, haringen ‘herring’), unless it occurs as the final 
syllable of a loanword, when it can take -s, for example smokings, parkings, slidings. 

5.1.2.1 Semantic influence 

The pictures accompanying the nonce words in the test are all of strange-
looking fantasy animals. To control for a possible semantic influence favouring 
the choice of a particular plural affix, the distribution of 53 animal names across 
the plural landscape was checked. Appendix A contains a full list of the animal 
names that have been checked. Note that they did not fill all cells in . 
However, to fill all cells, animal names unlikely to be known to a 3- or 4-year 
old would have to be added. The distribution, in Van Dale, of the ones they are 
expected to know is as follows.

Table 6

2 
 
 
 
 

                                                                 
 
 
2 The two items in the table that do not have a token frequency are koe and schildpad. 
They are not listed in the Van Dale corpus. 
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Table 6 Animal names taking -en  
 final penultimate antepenultimate 
diphthong type:                   1/1 (100 %) 

token:          358/358 (100%) 
  

obstruent type:               17/18 (94.4%) 
token:  40963/41017 (99.9%)

type:       1/1 (100%) 
token: 

type:          1/1 (100%) 
token: 566/566 (100%) 

sonorant type:                13/13 (100%) 
token:      2095/2095 (100%)

type:         0/11 (0%) 
token:   0/1459 (0%) 

 

vowel type:                    1/1 (100%) 
token:          

type:           0/3 (0%) 
token:     0/130 (0%)

type:              0/2 (0%) 
token:          0/46 (0%) 

Comparing  with the distribution of -en and -s across the plural 
landscape in general, seen in §3.5, we see roughly the same distribution, 
although the preferences in  Table 6 are more extreme. They only deviate from 
the domains established in Chapter 3 for words with final stress ending in a 
vowel. However, the single item in this cell is monosyllabic koe, a word that is 
irregular in adult Dutch; it is one of very few words with a final back vowel that 
takes  -en. If there does turn out to be a semantic influence it is most likely to be 
that children are very extreme in their choice of affix, and are comparatively 
more likely to follow the rhythmic factor. 

Table 6

5.1.3 The subjects 

The subjects for this cross-sectional experiment were 17 four-year-olds, 18 
five-year-olds and 11 adults. The adults were all Dutch undergraduate students 
at the Faculty of Arts at Utrecht University with no strong non-Dutch second 
language. The children were recruited through a primary school in Wageningen. 
All children were acquiring Dutch as their native language, although one of the 
children (a16) also spoke Frisian at home. Originally, the subjects included one 
bilingual 4-year old child, who only spoke Chinese at home. Although he 
seemed to be highly proficient in Dutch, he did not appear to understand the 
experimental task. His productions are completely excluded from the analyses 
below. The age and gender of the 4- and 5-year olds are shown in . Table 7
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Table 7 Age and gender of subjects in cross-sectional experiment 

4-year olds  5-year olds 

subject age gender  subject age gender 
a1 
a2 
a3 
a4 
a5 
a6 
a7 
a8 
a9 
a10 
a11 
a12 
a13 
a14 
a15 
a16 
a17 

4;0,23 
4;0,28 
4;1,13 
4;1,17 
4;1,19 
4;1,24 
4;2,0 
4;2,5 
4;2,13 
4;2,26 
4;3,19 
4;3,25 
4;4,3 
4;5,2 
4;6,1 
4;7,20 
4;7,30 

f 
m 
f 
f 
m 
m 
m 
f 
m 
f 
m 
m 
f 
f 
m 
f 
f 

 b1 
b2 
b3 
b4 
b5 
b6 
b7 
b8 
b9 
b10 
b11 
b12 
b13 
b14 
b15 
b16 
b17 
b18 

5;0,3 
5;3,18 
5;3,21 
5;4,2 
5;4,8 
5;4,12 
5;5,2 
5;5,5 
5;5,15 
5;5,29 
5;6,1 
5;6,29 
5;7.26 
5;8,2 
5;8,8 
5;9,11 
5;10,29 
5;11,24 

m 
f 
m 
m 
m 
f 
f 
m 
f 
f 
m 
f 
m 
f 
f 
f 
m 
f 

The average age of the 4-year-olds was 4;3. There were 9 girls and 8 boys in 
this group. The average age of the 5-year-olds was 5;6. This group consisted of 
10 girls and 8 boys. By chance, there happened to be no children between 4;8 
and 5;0 that took part in the experiment. There is also only one 5;0-year old 
boy, and then the next child is 5;3. This means there is an unrepairable age gap 
in the subject cohort, which we will obviously have to take into account when 
interpreting the results. 

The next section presents analyses of the results of the adults and the 4- 
and 5-year olds. The overall results of the three age groups, 4-year olds, 5-year 
olds, and adults, will be discussed first, group by group. Following this, the 
subjects will be re-grouped: so-called ‘strategy groups’ will be introduced. This 
is an important step in the  exposition, following Baker & Derwing (1982). The 
results of these strategy groups will then be newly considered. Finally, in the last 
section of this chapter the subjects’ overgeneralisations will be considered. 
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5.2 General results 
 

Recall that the subjects’ productions were divided into six categories: -en, -s and 
-ø plurals, items with double marking, miscellaneous productions (change in rhyme, 
or stress pattern, truncation, diminutive, no answer), and missing productions. 
The distribution of the subjects’ productions over the six categories can be seen 
in . Occasionally the children provided two plural productions, either 
spontaneously, or because a third picture appeared (to break the rhythm of the 
test). In those cases where two different plural forms were produced, 
classification was based on the production that was closest to that of the adults, 
a procedure also followed in MacWhinney (1978: 33). When the adults 
produced conflicting forms, the subjects’ first answer was used for the analyses. 

Table 8

Table 8 Overall results of the cross-sectional experiment 
Plural responses per age group in exact numbers and in percentages 

  4-year olds 5-year olds adults 

-en  241 
30.8%

203 
24.5%

267 
52.8% 

-s 195 
24.9%

250 
30.2%

173 
34.2% 

-ø 187 
23.9%

287 
34.7%

10 
2.0% 

double marking 12 
1.5%

2 
0.2%

0 
0.0% 

Latin 
plurals 

0 
0.0%

0 
0.0%

5 
1.0% 

stress 
change 

19 
2.4%

9 
1.1%

44 
8.7% 

miscellaneous 

other 113 
14.5%

74 
8.9%

7 
1.4% 

missing  15 
1.9%

3 
0.4%

0 
0.0% 

In a graph the overall distribution of the three main affixes, -en, -s, and -ø, in 
the three age groups is as follows: 
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Fig. 2 Distribution of -en, -s, and -ø per age group (12 months) 
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In a first interpretation this graph shows the following. The 4- and 5-year olds 
have many more zero-marked plurals than adults. The percentages of all three 
affixes are roughly the same in the younger subjects, while the adults show a 
large difference between -en, -s, and zero-marked plurals. The large number of 
zero-marked plurals in the younger subjects coincides with a lower percentage 
of -en plurals in the productions of these children, suggesting that the zero-
marked plurals eat into the -en plurals. Table 8 above, however, shows that the 
4- and the 5-year olds produce the same number of combined -en and -s plurals, 
about 54%, but the number of missing and miscellaneous productions is lower 
in the 5-year olds than it is in the 4-year olds. It appears that the high number 
of zero-marked plurals in the 5-year olds originates in these items.  

Because some development can be expected in the eight months covering 
the 4-year olds, and the twelve months covering the 5-year olds, the children 
were divided into smaller age groups. Splitting the 4-year olds into two groups 
of four months each would result in one group that is much larger than the 
other. As there was a disproportionately large number of children between 4;0-
4;2, these children were grouped together. The second group of 4-year olds 
covers 5 months. The 5-year olds were easier to divide. They covered 12 
months, and were divided into two groups of six months each, which resulted 
in groups of almost equal size. Recall that in the 5;0-5;5 age group, there is one 
child of 5;0, the other nine subjects are 5;3-5;5. These are the age groups: 

(2) age group 1: 4;0-4;2  10 subjects 
 age group 2:  4;3-4;7  7 subjects 
 age group 3: 5;0-5;5  10 subjects 
 age group 4: 5;6-5;11  8 subjects 
 age group 5: adults  11 subjects 
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Fig. 3

Fig. 3  Distribution of -en, -s, and -ø per age group (of 3 months) 

Fig. 3

Fig. 3

 shows the percentages -s, -en, and -ø in their productions. 
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 suggests that the relatively large number of -en plurals in the youngest age 

group continually decreases as the children grow older, only to reach a much 
higher level in adulthood. The percentage of -en plurals should then increase 
again, sometime after 5;11. As -en decreases, -s is initially produced at a stable, 
relatively low level and then increases from around 5;0. Once the subjects reach 
5;6 they produce -s plurals at a higher rate than -en plurals. In adults, -en is again 
used more often than -s, but -s continues to be used at a rate much higher than 
it was in the 4;0-4;2-year olds. Fig. 3 also shows that the low percentage of -en 
plurals, which earlier appeared to coincide with a high percentage of zero-
marked plurals, is not necessarily caused by these zero-marked plural; the 
percentage -en plurals in the 4;3-4;7, 5;0-5;5, and 5;6-5;11 groups is about the 
same, but it is only in the 5;0-5;5 group that the percentage of zero-marked 
plural is much higher. In the other two groups the number of zero-marked 
plurals, and that of -en plurals are about equal. 

The peak in zero-marked plurals in  appears to be the result of 
subjects with a general preference for this affix. The high percentage of zero-
marked plurals in the 5;0-5;5 group is caused by the presence of four subjects 
who used zero-marking in more than 50% of their responses. These four 
subjects were all about 5;5-years old. While this concentration of subjects with a 
general preference for zero-marking plurals may be coincidental, it may also be 
representative of a widespread tendency. As the general tendency of decreasing 
-en and increasing -s is found when 4-year olds and 5-year olds are each seen as 
one group, as well as when they are split into smaller groups, in the remainder 
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of this section the 4- and 5-year olds will be considered as continuous age 
groups each. 
 
We will now turn to a comparison of the distribution of the plural affixes in the 
subjects’ productions to the distribution of those affixes in the Van Dale 
corpus. This will help identify the influence of the phonological factors on 
children’s and adults’ pluralisation of nonce words. Tables showing this 
distribution were given in §3.2.2 and §3.4.2. For comparison purposes these 
tables have been translated here, into what we will call ‘profiles’ of the plural 
affixes. Each affix has its own profile. The three lines in each profile represent 
the three stress patterns, final stress, penultimate stress, and antepenultimate 
stress. The possible final sounds are displayed on the x-axis, and follow the 
sonority scale. Diphthongs are placed between sonorants and front vowels, 
because this is their authentic place on the sonority scale (Clements 1990, Foley 
1972, Kiparsky 1979, Selkirk 1984) of their second element, the glide. The 
profiles show the distribution of the affixes over the Dutch plural landscape.  

The effects of the rhythmic factor show up as the vertical distance between 
the lines. Stress affects affixation: items with final stress are expected to take -en, 
while items with penultimate stress should take -s. As a result one line will show 
higher percentages of an affix than the other, and the greater the distance the 
greater the influence of the rhythmic factor. The steepness of the slope of a 
line, on the other hand, reflects the influence of the sonority factor. The 
opposite ends of the sonority scale demand different affixes. Therefore, the 
steeper the slope, the stronger the effect of the sonority factor.  shows the 
profile of -en, and Fig. 5 shows the profile of -s in the Van Dale corpus. 

Fig. 4

Fig. 4 Distribution of -en in Van Dale corpus 
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Fig. 5 Distribution of -s in Van Dale corpus 
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In Fig. 4 and Fig. 5 the distance between the lines for final stress and 

penultimate stress is greatest for obstruent final words, sonorant final words 
and for words ending in a front vowel. It is for these items that the rhythmic 
factor has the strongest influence (in the Van Dale corpus). With the exception 
of the diphthong-final words, the slopes of all lines in Fig. 4 show an overall 
steep decline, and those in Fig. 5 show an overall steep incline. This indicates a 
strong effect of the sonority factor.  

Let us reconsider the results of the three large age groups. Starting with the 
adults, and followed by the 4-year olds, and the 5-year olds, the distribution of 
the affixes in the subjects will be compared to that of the Van Dale corpus. The 
profiles of the affixes in each age group will aid in this comparison. 

5.2.1 Adults 

The results of the adult Wug-test were already discussed in §3.4.1. The main 
finding was that on obstruent and sonorant-final items adults behaved as 
predicted by the literature and a distributional analysis of the Van Dale corpus. 
For diphthong-final items adults produced fewer -en plurals that predicted, 
while for vowel-final items -en was used more often than predicted. The table 
showing the distribution of the affixes in the adults’ productions provided in 
Chapter 3, is repeated here. It should be noted that while there is a clear 
preference for one of the affixes in most areas of the plural landscape, the 
distribution of the affixes is not as extreme as a semantic influence would 
suggest. A semantic effect can thus be ruled out.  
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Table 9 Distribution of -en and -s in adult Wug-test 3 
Percentage of -s, -en, and -ø responses over plural landscape (grey is <10% difference 
between preferred affix and one closest to it) 

 final penultimate antepenultimate 
obstruent 93.9% -en 

0.0% -s
57.6% -en 
12.1% -s

65.9% -en 
13.6% -s 

sonorant 87.0% -en 
11.7% -s

22.7% -en 
59.1% -s

40.9% -en 
31.8% -s 

diphthong 68.2% -en 
31.8% -s

40.9% -en 
45.5% -s

54.5% -en 
31.8% -s 

front vowel 51.5% -en 
30.3% -s

18.2% -en 
51.5% -s

39.4% -en 
48.5% -s 

back vowel 36.4% -en 
61.4% -s

13.6% -en 
81.8% -s

27.3% -en 
63.6% -s 

A chi square test  showed that the distribution of -en, -s, and other responses 
differs significantly both for stress pattern, as well as for sonority (p<0.001).4 

The most striking results, compared to the Van Dale analysis, were found 
for diphthong-final words and vowel-final words. Diphthongs are expected to 
have very high percentages of -en plurals, considering the Van Dale corpus, but 
the percentage of -en productions in the adult productions is relatively low. 
When the penultimate syllable was stressed, the adults even preferred to use -s 
rather than -en. Words with a final front vowel showed relatively high 
percentages of -en plurals, even though -s plurals formed a majority when stress 
was not on the final syllable. The biggest surprise of the adult Wug-test was 
found for words ending in a back vowel. Although the overall preference for 
these items was -s, the percentage of -en productions was much higher than 
expected (-en plurals were expected to be practically non-existent). Results for 
other categories were as expected. 

Similar to the interpretation of the results from the Van Dale analysis 
above, the results from  can be represented as profiles of the plural 
affixes -en and -s. 

Table 9

 

                                                                 
 
 
3 Note that with respect to the data presentation in Chapter 3, diphthong-final items 
have been moved down, to reflect their place on the sonority scale in the subjects’ 
productions. 
4 All chi square tests were run both with rough numbers, and with percentages. The 
results were about the same; while p differed for some analyses, they were both 
significant. The reported p is for the rough numbers. 
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Fig. 6 Distribution of -en in adult productions 
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Fig. 7 Distribution of -s in adult productions 
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Influence of both phonological factors is clearly visible in these results, even 
more clearly so than in the Van Dale data. For -en the line for final stress is the 
top one, for -s it is the line for penultimate stress. The percentages for 
antepenultimately stressed words are always somewhere in between. The 
presence of the sonority factor can be seen in the overall decline in -en 
productions, and the overall incline in -s productions, as sonority increases. The 
slopes, however, are not as steep in the adult data as they are in the Van Dale 
corpus, which suggests the influence of the sonority factor is smaller in adult 
productions. Furthermore, Fig. 4 and Fig. 5 showed that the sonority factor 
fully controls the pluralisation of items ending in a back vowel; the lines 
converged at that point, suggesting the rhythmic factor has no influence there. 
Although its role is relatively small, the rhythmic factor does affect adult 
productions for items with a final back vowel. 

There is a substantial distance between the lines for final and penultimate 
stress, both for -en and for -s, suggesting an active rhythmic factor. At the ends 
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of the sonority scale the lines converge, for both affixes. Rhythm does not have 
as much influence there as it does in the middle of the scale, especially for 
sonorant-final words. Interestingly, it was also sonorant-final words for which 
the distribution of the affixes was least clear in the Van Dale corpus. Rhythm 
was found to be a deciding factor for these items, which is exactly what can be 
seen for the adult data in  and .  Fig. 6 Fig. 7

A substantial number of the nonce items in the Wug-test were mono-
syllabic. It can be argued that this inflates the results for -en after items with 
final stress (which monosyllabic items are). However,  shows that this is 
not the case.5 

Fig. 8

Fig. 8 Rhythmic factor in adult responses6 
Percentage of -s, -en, and -ø responses according to number of syllables and stress 
pattern 
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Regardless of the number of syllables, items with final stress tend to take -en, 
and penultimately stressed items prefer -s. Antepenultimately stressed words 
tend to side with finally stressed items, and prefer -en over -s. (Which might be 
seen as an indication that adults tend to interpret final syllables to be secondary-
stressed.) It appears that, at least in adult productions, number of syllables is 
not an independent factor. 
 
In sum, adults are found to behave similarly to what is expected based on the 
Van Dale analysis. Both rhythm and sonority are found to affect their 
                                                                 
 
 
5 In Fig. 8: mono = monosyllabic; bi-fin = bisyllabic with final stress; tri-pen = 
trisyllabic with penultimate stress; tri-ante = trisyllabic with antepenultimate stress etc. 
6 The only item consisting of four syllables, /moni"tarOn/, is not included in this graph. 
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productions. However, the sonority factor seems to be less in control in the 
adult productions than it is in the Van Dale corpus. It appears that subjects 
have smoothed (Hayes & Londe 2006) the data along a phonological 
dimension, sonority. The less steep incline/decline in the adult productions 
confirms this. The rhythmic factor, however, seems to affect the adult 
productions more than it does the Van Dale corpus: the vertical distance 
between the lines is greater in the adult data than it is in the Van Dale analysis. 
It was also found that monosyllabic items behave no different from polysyllabic 
ones with final stress. 

5.2.2 Children 

The results of the Wug-test performed by children will now be considered. The 
distribution of the affixes in the children’s productions will be compared to the 
distribution in the Van Dale corpus, as well as to the distribution in the adult 
productions. 

5.2.2.1 4-year olds 

It was shown earlier in  that 4-year old children have about the same 
overall number of -en, -s, and -ø plurals.  shows a more detailed picture 
of the distribution of these affixes in their productions. As with the adults a 
semantic effect can be ruled out.  

Fig. 2
Table 10

Table 10 Distribution of -en, -s, and -ø in 4-year olds 
Percentage of -s, -en, and -ø responses over plural landscape (grey is <10% difference 
between preferred affix and one closest to it) 

 final penultimate antepenultimate 
diphthong 50.0% -en 

23.5% -s 
11.8% -ø

11.8% -en 
29.4% -s 
23.5% -ø

23.5%-en 
20.6% -s 
20.6% -ø 

obstruent 64.7% -en 
2.0% -s 

23.5% -ø

17.6% -en 
9.8% -s 

51.0% -ø

36.8% -en 
2.9% -s 

38.2% -ø 
sonorant 52.1% -en 

16.8% -s 
15.1% -ø

16.2% -en 
33.8% -s 
23.5% -ø

29.4% -en 
29.4% -s 
20.6% -ø 

front vowel 29.4% -en 
23.5% -s 
17.6% -ø

3.9% -en 
49.0% -s 
27.5% -ø

19.6% -en 
41.2% -s 
25.5% -ø 

back vowel 39.7% -en 
25.0% -s 
19.1% -ø

2.9% -en 
61.8% -s 
26.5% -ø

20.6% -en 
38.2% -s 
14.7% -ø 
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As with the adults, a chi square test was run on the child data as well. Again the 
distribution of the response categories -en, -s, -ø, and other differs significantly 
both for stress pattern, and for sonority (p<0.001). 

The distribution of the affixes in the 4-year olds’ productions in  
shows that for words with final stress, or ending in a vowel, they follow the 
patterns found in Van Dale. Other categories get more mixed responses, or 
predominantly -ø responses. The general pattern of the profiles of the affixes in 
the 4-year olds shows tendencies that were also found in Van Dale. 

Table 10

Fig. 9 Distribution of -en in 4-year olds’ responses 
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Fig. 10 Distribution of -s in 4-year olds’ responses 
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Fig. 11 Distribution of -ø in 4-year olds’ responses 
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Both phonological factors clearly affect the 4-year olds’ productions.  

and Fig. 10 clearly show that the rhythmic factor is a strong source of -en 
pluralisations, while the sonority factor is more influential for -s pluralisation. 
The decline in -en plurals is less steep that the incline in -s plurals. Both indicate 
an active sonority factor, but its effects are stronger among the -s plurals. 
Similarly, the distance between the lines for items with final stress and for those 
with penultimate stress is bigger in the profile of the -en plurals than in that of 
the -s plurals. While influencing the distribution of both affixes it is much 
stronger in the -en plurals. Items with final stress are much more likely to take -
en than items with penultimate stress. The strongest effect of the rhythmic 
factor in  can be seen in the increase in -en pluralisations after items with a 
final back vowel, compared to the -en pluralisations after items with a final front 
vowel. Based on the -en profile from Van Dale the -en plurals after items that 
end in a back vowel are unexpected. However, compared to the adults, the 
percentage of -en after back vowel-final words is low.  

Fig. 9

Fig. 9

Looking at the -s productions, it can be seen that while items with 
penultimate stress do take -s more often than items with final stress, the 
difference is quite small. The two lines only diverge for the vowel-final words. 
Items with final stress that take -s do not show any sensitivity to the sonority 
factor. Items with penultimate stress, however, are much more likely to take -s 
when they also end in a vowel. This is an unsurprising result, as both 
phonological factors predict -s for these items. Where -en productions were 
mostly motivated by the rhythmic pattern, the -s plurals mainly arise under the 
influence of the sonority factor. This suggests a relation between the 
development of affixes and phonological factors.  

The large number of zero-marked plurals for obstruent-final items 
originates from a tendency to use zero-marking after /s/-final singulars. 
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In sum, compared to the adults sonority plays a less important role at the 
extremes of the sonority scale. The lines do not converge at this point. Sonority 
does influence the use of -s plurals, though. Rhythm is most influential in the 
production of -en plurals: the vertical distance between the lines in  
(showing -en plurals) is substantial, while it is much less visible in Fig. 10 
(showing -s plurals). This suggests that -en has a rhythmic distribution, while -s is 
more sonority-based. 

Fig. 9

5.2.2.2 5-year olds 

It was shown earlier that of the three age groups, the 5-year olds have the 
highest number of zero-marked plurals. All three affixes occur at about the 
same rate, but compared to the 4-year olds, the zero-marked plurals have 
gained ground, while -en plural are produced less often. However, it will be 
shown below that we can still see the effects of both phonological factors in the 
5-year olds’ productions. The distribution of the affixes in their productions is 
as shown in Table 11. Again a semantic effect can be ruled out, the distribution 
of the two affixes is not nearly as extreme as a semantic influence would 
predict. 

Table 11 Distribution of -en, -s, and -ø in 5-year olds  
Percentage of -s, -en, and -ø responses over plural landscape (grey is <10% preference) 

 final penultimate antepenultimate 
diphthong 50.0% -en 

25.0% -s 
22.2% -ø

19.4% -en 
33.3% -s 
30.6% -ø

13.9%-en 
25.0% -s 
25.0% -ø 

obstruent 50.0% -en 
1.9% -s 

42.6% -ø

18.5% -en 
9.3% -s 

61.1% -ø

22.2% -en 
8.3% -s 

61.1% -ø 
sonorant 38.9% -en 

29.4% -s 
22.2% -ø

11.1% -en 
41.7% -s 
37.5% -ø

19.4% -en 
30.6% -s 
38.9% -ø 

front vowel 25.9% -en 
33.3% -s 
22.2% -ø

9.3% -en 
55.6% -s 
27.8% -ø

18.5% -en 
44.4% -s 
29.6% -ø 

back vowel 27.8% -en 
26.4% -s 
30.6% -ø

2.8% -en 
72.2% -s 
25.0% -ø

16.7% -en 
36.1% -s 
41.7% -ø 

Again a chi square test was run on the results. As before the distribution of -en, 
-s, -ø, and other responses differs significantly for stress pattern, as well as for 
sonority (p<0.001). 
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It is immediately apparent from  that division of the domains is 
not as clear-cut in the 5-year olds as it is in the adults, or even the 4-year olds. 
There are relatively many grey cells in , indicating that there are many 
areas of the Dutch plural landscape to which the 5-year olds have not yet 
assigned an affix with some consistency. In profiles the data from  
look as follows: 

Table 11

Table 11

Table 11

Fig. 12 Distribution of -en in 5-year olds’ productions 
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Fig. 13 Distribution of -s in 5-year olds’ productions 
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Fig. 14 Distribution of -ø in 5-year olds’ productions 
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The main phonological factor accounting for -en plurals is rhythm. Items 

with final stress are far more likely to take -en than items with non-final stress. 
Compared to the Van Dale corpus, the adults, and even the 4-year olds, the 
effects of the sonority factor in the -en productions are very weak. There is 
some decline as sonority increases, but not a very large one.  

The effects of the sonority factor on -s productions are clearly there, but 
they are not as strong in the 5-year olds as they are in the 4-year olds. The 
effect is only visible in the items ending in a vowel. Overall the likelihood of an 
-s plural increases as the final sound is higher on the sonority scale, but the 5-
year olds use practically no -s after sonorants, where zero-plurals are numerous.  

The sonorant-final items are special in the results of the 5-year olds. 
Productions of these items with -en are at the same level as those of obstruent 
final items, while -s plurals for these items are practically not found, but there is 
a strong increase of zero-marked plurals. It is especially surprising that this 
decline of -s after sonorant final words is also found for words with penultimate 
stress; both phonological factors agree on these items, and should therefore be 
less problematic than items for which a conflict exists. This pattern is not 
found for the 4-year olds, the adults, or in the Van Dale corpus. In fact its 
origin is unclear. 

In sum, similar to the 4-year olds, the -en productions of the 5-year olds 
show an effect of the rhythmic factor, while the -s plurals mainly show an effect 
of the sonority factor. The 5-year olds are different from the adults in that the 
rhythmic factor is much less active in the distribution of -s in the 5-year olds. 
Compared to both other age groups and the Van Dale corpus the 5-year olds 
show unexplained behaviour for sonorant final items. Despite the fact that 
both rhythmic and sonority factor agree these items should take -s, they are 
pluralized with -en, or zero-marked in the 5-year olds’ productions. 
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5.2.3 Summary 

Profiles of the plural affixes show that both the rhythmic factor and the 
sonority factor affect plural production in subjects of all ages. Patterns found in 
the Van Dale corpus are confirmed in the subjects’ productions. That is, both 
the adults’ and the children’s elicited productions largely match the frequency 
distributions of the input, if the Van Dale corpus is taken as such (see also 
§3.3.1). 

The effects of the rhythmic factor can be seen in the fact that -en is much 
more likely to be used after nonce words with final stress, while -s is more likely 
to be used when stress falls on the penultimate syllable. This produces the 
trochaic stress pattern that Dutch prefers. The percentages for 
antepenultimately stressed words (practically) always lie between those for items 
with final stress and items with penultimate stress. A suspicion that the 
presence of mono-syllabic items would inflate the number of -en plurals for 
items with final stress, turned out to be unconfirmed. Though the children did 
have a greater preference for -en after monosyllabic words, this preference was 
present in bisyllabic and trisyllabic words with final stress as well. 

While effects of the rhythmic factor are quite strong across subjects of all 
age groups, the sonority factor, while very influential in the Van Dale corpus 
and the adult data, is less influential in the productions of the children. Both 
Van Dale and the adults show a sharp decrease in -en plurals and a sharp 
increase in -s plurals as sonority increases. This behaviour is found for all stress 
patterns. The same decrease/increase is found in the child data, but as the 
slopes in the profiles are much less steep, the influence of the sonority factor is 
not as strong in the children. In the children’s productions the effects of the 
sonority factor can best be seen in vowel-final words, especially when they 
combine with penultimate stress. 

Overall, -en plurals in the children’s productions are mainly rhythmically 
motivated, while -s plurals tend to be sonority-based. Effects of the rhythmic 
factor are found for -s plurals, but only for items that end in a vowel, 
specifically a back vowel. 

Special note should be taken of the results for diphthong-final words. In 
the profiles these were placed between sonorant consonants and vowels, 
following the sonority scale, as their second component is a glide. In the Van 
Dale analysis, this caused a peak in -en plural percentages and a valley in -s plural 
percentages in the middle of the graph. However, neither the children, nor the 
adults have shown this peak/valley in their productions. Instead they appear to 
have adopted a general pattern, that of the sonority scale and its role in the 
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distribution of the affixes. Rather than following the idiosyncratic pattern of 
diphthong final words that take -en, despite their place on the sonority scale, the 
data seem to have been smoothed. 

Interestingly, the 4-year old subjects appeared to behave more like the 
adults than the 5-year old subjects did. This, along with the increase in zero-
marked productions in 5-year olds, suggests a close look at the appropriateness 
of the division into age groups. Individual differences may be suppressed due 
to generalisation over an entire group. Patterns found in smaller groups of 
subjects may be overlooked as a result of these generalisations. None of the age 
groups appeared to have a clear single default plural affix. Both affixes were 
used and their distribution seems to have been influenced by the phonological 
factors. While one part of a group may use -en as a default, another sub-group 
might use -s as default. Generalising over the entire group would hide such 
results, and would thus inhibit our efforts to test the predictions of different 
versions of the Words-and-Rules theory. Therefore, an alternative to the possibly 
arbitrary split into age groups, that of cluster analysis, will now be considered.  

5.3 Cluster analysis 
 
Literature on the acquisition of (ir)regular morphology  often just presents the 
percentage of (in)correct answers, or occurrence of certain affixes in 
percentages. A different approach, and for the present study an important one, 
was suggested by Baker & Derwing (1982). These authors performed a so-
called ‘cluster analysis’ on the results of a Wug-test with English plurals run by 
Innes (1974). They presented “an explication of techniques directed toward 
detecting whether or not a data set from an appropriate sample demonstrates 
the operation of rule-governed behavior.” (Baker & Derwing 1982: 197) They 
considered grouping children by true age to be an arbitrary way of dividing 
these subjects:  

(3) “Separation into strategy groups must logically take place before 
considering how subjects treat the objects being tested since, if general 
strategy differences exist, meaning systematically different treatment of 
sets of objects by different groups of subjects, such differences would 
be obscured in data pooled across all subjects.” 

(Baker & Derwing 1982: 200) 

By clustering subjects with similar productions Baker & Derwing searched for 
(pluralisation) strategies in the development towards the adult language. This 
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technique helps bring patterns to the surface that might have remained hidden 
when pure age groups are considered. In an age group analysis production 
patterns of a large group may obscure those found in a few subjects. In a 
cluster analysis, subjects with similar response patterns are clustered together.  

Baker & Derwing used Ward’s method with a Euclidean distance metric to 
cluster the subjects/items. The details of this method will not be discussed here 
(see Wishart 1978), but it should be noted that they compared their results to 
those of other cluster methods and found them to be stable. Once the strategy 
groups were established, the productions of the subjects in these groups were 
clustered to find different developmental patterns.  

To find out if the age groups hid certain patterns, a cluster analysis was run 
on the data from the present cross-sectional study as well. These cluster 
analyses used the Clustan7 program. With this program data can be clustered 
without having to produce a distance matrix first (as Baker & Derwing had to 
do). A simple data matrix is sufficient, and the program does the rest. Similar to 
Baker & Derwing, Ward’s method (or an Increase in Sum of Squares) was used 
for the cluster analyses. Since one production is not supposed to be considered 
better or worse, just different, the data were coded by letters as opposed to 
numbers. The data were then coded as a character sequence when fed to the 
program.  

As the child responses are compared to adult responses, a cluster analysis 
was run on the adult data as well. The results of the cluster analyses will now be 
discussed, starting again with those of the adults. 

5.3.1 Adults 

Generally speaking, if there is such a thing as a homogeneous and stable final 
state, adults, who have acquired their mother tongue, would all be expected to 
employ the same strategy for pluralisation. The cluster analysis, however, 
provided the following result. 
 
 
 
 

                                                                 
 
 
7 See http://www.clustan.com for more details on the program 
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Fig. 15 Cluster analysis of adult subjects 

  
This figure indicates that the 11 adult subjects participating in the test, 
identified (at random) by Roman numerals, fall into the following three 
significantly different ‘strategy groups’:  

(4) group 1:  I, VI, XI 
group 2:  II, VII, IX 
group 3:  III, IV, V, VIII, X 

Fig. 16

Fig. 16 Plural affix distribution in adult strategy groups 

 below shows that the two smaller groups emerging from the cluster 
analysis, i.e. 1 and 2, have about the same ratio of -s, -en, and -ø plurals, while 
that of the larger group, i.e. 3, is completely different. 

Overall percentages of -s, -en, and -ø responses per strategy group 
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The six subjects of groups 1 and 2 have a very high percentage of -en plurals in 
their productions, whereas the five subjects in group 3 have a high percentage 
of -s plurals. Chi square tests showed that the distribution of the response 
categories -en, -s, and other differs significantly for both stress and sonority in 
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each of the three strategy groups.8 In what follows a more detailed analysis of 
the productions of the three strategy groups will be considered. First, to find 
out if/how the two groups differ, the distribution of the affixes in the 
productions in groups 1 and 2 will be compared with the help of the ‘profiles’ 
previously used in the age group analysis. Subsequently, the distribution of the 
affixes in group 3 will be discussed. 

5.3.1.1 Adult strategy groups 1 and 2 

Groups 1 and 2 have a similar ratio of -en and -s pluralisations, with -en 
dominant. Here the profiles of the affixes of both groups will be compared. 
The distribution of the affixes in the two groups is shown in absolute numbers 
in  and Table 13. As the cells only contain between 6 and 21 items, it 
was decided to provide the absolute numbers here. 

Table 12

Table 12 Distribution of -en and -s in adult strategy group 1 
x productions of -en, -s, and -ø, out of y items per area of the plural landscape (x/y). The 
preferred affix is bold. 

 final penultimate antepenultimate 
diphthong 6/6 -en 

0/6  -s 
0/6  -ø

2/6 -en 
4/6 -s 
0/6 -ø

5/6 -en 
0/6 -s 
0/6 -ø 

obstruent  8/9 -en 
0/9 -s 
1/9 -ø

6/9 -en 
1/9 -s 
1/9 -ø

10/12 -en 
1/12 -s 
0/12 -ø 

sonorant 20/21 -en 
0/21 -s 
0/21 -ø

4/12 -en 
7/12 -s 
0/12 -ø

5/6 -en 
1/6 -s 
0/6 -ø 

front vowel 7/9 -en 
1/9 -s 
0/9 -ø

2/9 -en 
4/9 -s 
0/9 -ø

6/9 -en 
1/9 -s 
0/9 -ø 

back vowel 6/12 -en 
4/12 -s 
0/12 -ø

2/6 -en 
4/6 -s 
0/6 -ø

2/6 -en 
4/6 -s 
0/6 -ø 

 

 

 
                                                                 
 
 
8 Group 1: sonority p<0.01, stress p<0.001 
Group 2: sonority p<0.01, stress p<0.001 
Group 3: sonority p<0.001, stress p<0.001 
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Table 13 Distribution of -en and -s in adults strategy group 2 
x productions of -en, -s, and -ø, out of y items per area of the plural landscape (x/y) 
(Unclear preferences are indicate by grey cells). The preferred affix is bold. 

 final penultimate antepenultimate 
diphthong 6/6 -en 

0/6 -s 
0/6 -ø

6/6 -en 
0/6 -s 
0/6 -ø

5/6 -en 
1/6 -s 
0/6 -ø 

obstruent 9/9 -en 
0/9 -s 
0/9 -ø

5/9 -en 
0/9 -s 
1/9 -ø

10/12 -en 
0/12 -s 
0/12 -ø 

sonorant 21/21 -en 
0/21 -s 
0/21 -ø

2/12 -en 
5/12 -s 
1/12 -ø

2/6 -en 
0/6 -s 
1/6 -ø 

front vowel 6/9 -en 
1/9 -s 
0/9 -ø

4/9 -en 
2/9 -s 
0/9 -ø

7/9 -en 
1/9 -s 
0/9 -ø 

back vowel 9/12 -en 
3/12 -s 
0/12 -ø

1/6 -en 
4/6 -s 
0/6 -ø

3/6 -en 
3/6 -s 
0/6 -ø 

The profiles of the affixes in groups 1 and 2 are shown in Fig. 17 and Fig. 18.  
It is immediately clear from these profiles that groups 1 and 2 are not as similar 
as they initially appeared to be. 

Fig. 17 Distribution of -en in group 1 and group 2 
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Fig. 18 Distribution of -s in group 1 and group 2 
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Responses of group 1 show a very strong effect of the rhythmic factor with a 
large distance between the lines for final and penultimate stress. The rhythmic 
factor shows most activity in the middle of the sonority scale, while the 
sonority factor is most active at the extremes of the sonority scale. This can be 
seen in the sharp incline at beginning and end in the profiles for -s. While group 
1 shows clear patterns for stress as well as sonority in the production of both 
affixes, group 2 is all over the place. Similar to the Van Dale analysis, group 2 
has a peak/valley at the diphthong final words; the subjects in this group do 
not smooth the data along the sonority dimension. For sonorant final words 
there is a rhythmic bias in group 2, but overall -en productions abound, while -s 
productions occur at a low rate. It is only when the two phonological factors 
both predict -s, i.e. in words with penultimate stress and a final sonorant or 
vowel, that use of -s increases, a pattern that was also found in the age group 
analysis of the children. 
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5.3.1.2 Adult strategy group 3 

It was immediately clear from the overall ratio of -en, -s, and -ø plurals that the 
five subjects in group 3 behave very differently from the subjects in the other 
groups, with -s dominant over -en.  shows the distribution of the plural 
affixes in their productions. The preferences are relatively clear in all areas of 
the plural landscape. 

Table 14

Table 14 Distribution of -en and -s in adult strategy group 3 
x productions of -en, -s, and -ø, out of y items per area of the plural landscape (x/y) 

 final penultimate antepenultimate 
diphthong 3/10 -en 

7/10 -s 
0/10 -ø

1/10 -en 
6/10 -s 
0/10 -ø

2/10 -en 
6/10 -s 
0/10 -ø 

obstruent 15/15 -en 
0/15 -s 
0/15 -ø

8/15 -en 
3/15 -s 
2/15 -ø

9/20 -en 
5/20 -s 
2/20 -ø 

sonorant 26/35 -en 
9/35 -s 
0/35 -ø

4/20 -en 
14/20 -s 

0/20 -ø

2/10 -en 
6/10 -s 
0/10 -ø 

front vowel 4/15 -en 
8/15 -s 
0/15 -ø

0/15 -en 
11/15 -s 
1/15 -ø

               0/15 -en 
14/15 -s 
0/15 -ø 

back vowel 1/20 -en 
19/20 -s 

0/20 -ø

0/10 -en 
10/10 -s 
0/10 -ø

1/10 -en 
7/10 -s 
0/10 -ø 

The profiles of the affixes that can be derived from this table are very different 
from the ones we saw for groups 1 and 2. 

Fig. 19 Distribution of -en in group 3 
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Fig. 20 Distribution of -s in group 3 
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These profiles show the considerable influence of the sonority factor on the 
productions of this group. Group 1 showed influences of both phonological 
factors, but the rhythmic factor was clearly stronger; group 3 shows the 
opposite pattern, with sonority effects stronger than rhythmic effects. The 
slopes for both -en and -s plurals are very steep. In fact, with the exception of 
the peak/valley for diphthong-final words, which again seems to be smoothed, 
the distributional pattern of group 3 is a virtually perfect match with the Van 
Dale analysis of section 5.2. 

5.3.1.3 Summary 

The three adult groups show very different pluralisation strategies. They can be 
characterized as follows: 

(5) Pluralisation strategies in adult strategy groups 
group 1 use sonority at ends of sonority scale, rhythm elsewhere 

 
group 2 produce mostly -en plurals 

 
group 3 influenced by sonority factor 

Without considering the overgeneralisations it is strictly impossible to say, at 
this point, whether the groups each consist of subjects following the same 
interpretation of the Words-and-Rules theory. Nevertheless, as the subjects in 
group 2 produce mostly -en plurals, they are most likely to have a single default 
(SD), -en. The subjects in group 1 and 3, however, use the phonological factors 
for pluralisation, and are therefore more likely to show a double default (DD) 
pattern.  

It is the items for which the phonological factors conflict that could shed 
some light on the speculations about possible Words-and-Rules interpretations 
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applying to a particular group. Subjects who consistently prefer the same affix 
in all conflict contexts, show signs of an SD-pattern. Subjects who consistently 
follow the predictions of one of the phonological factors, on the other hand, 
are bound to produce (phonological) overgeneralisations of both affixes, and 
will thus show a DD-pattern. It is shown in  that all three groups have 
clear preferences for the conflict contexts.

Table 15

Table 15 Productions on items with phonological conflict per adult strategy  group 

9 

Percentage of -en, -s, and -ø responses per area of the landscape with a conflict in 
predictions from stress and sonority. The preferred affix is bold. 

stress/fin. sound group 1 group 2 group 3 
final/sonorant 95.2% -en 

0.0%    -s 
0.0%    -ø

100.0% -en 
0.0%     -s 
0.0%     -ø

74.3% -en 
25.7%  -s 
0.0%    -ø

final/front vowel 77.8% -en 
11.1%  -s 
0.0%    -ø

66.7%  -en 
11.1%   -s 
0.0%     -ø

26.7% -en 
53.3%  -s 
0.0%    -ø

final/back vowel 50.0% -en 
33.3%  -s 
0.0%   -ø

75.0%  -en 
25.0%   -s 
0.0%     -ø

5.0%   -en 
95.0%  -s 
0.0%    -ø

penult./obstruent 66.7% -en 
11.1%  -s 
11.1%  -ø

55.6%  -en 
0.0%     -s 
11.1%   -ø

53.3% -en 
20.0%  -s 
13.3%  -ø

penult./diphthong 33.3% -en 
66.7%  -s 
0.0%    -ø

100.0% -en 
0.0%     -s 
0.0%     -ø

10.0% -en 
60.0%  -s 
0.0%    -ø

total -en (one -s) -en sonority 

As suggested in (5) only adult group 2 consistently uses the same affix (-en) for 
these items with conflicting predictions. The productions of the other two adult 
groups are influenced by phonological factors. The pluralisations of items with 
conflicting predictions in group 1 are largely dependent on the rhythmic factor. 
Items with penultimate stress and a final obstruent, however, are the exception 
to this tendency, as it is the sonority factor that proves to be more influential. 
The subjects in group 3 follow the sonority factor. However, similar to the data 
in Van Dale, sonorant-final items follow the rhythmic factor. In fact the -en/-s 

                                                                 
 
 
9 Penultimate stress and a final diphthong is here listed as a conflict context. This 
analysis, however, depends on the placing of the diphthong on the sonority scale. While 
the literature and the Van Dale analysis suggest that diphthongs should be placed above 
obstruents, the subjects in the experiments under discussion seem to place them 
between sonorants and vowels. This last analysis solves the conflict.  
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ratio for the items with final stress and a final sonorant in group 3, is a perfect 
match with that of the Van Dale corpus. Though overgeneralisation data are 
required to determine the proper interpretation of the Words-and-Rules theory 
for each group, these data suggests that only group 2 is a candidate for a single, 
unique default. Overgeneralisations, which will provide more information about 
possible defaults, will be discussed after the cluster analyses of the 4- and 5-year 
olds have been considered. 

5.3.2 Children 

Since the idea behind the cluster analysis is to abstract from the arbitrary 
divisions by age, the productions of the 4- and 5 year-old subjects were merged 
before clustering. The cluster analysis in  shows that the 35 subjects of 
this group fall into four strategy groups. 

Fig. 21

Fig. 21  Cluster analysis of 4- and 5-year old subjects 

 
Due to lack of space the graphs produced by the Clustan program here visually 
skip every other subject in the tree. The members of each cluster are given in 

). (Remember the ‘b’ subjects are the 5-year olds, while the ‘a’ subjects are the 
4-year olds; the higher the number, the older the child.) 
(6

(6) group 1:  a6, a8, a14; b3, b5, b18 
group 2:  a2, a3, a4, a9, a11, a16, a17; b4, b6, b7, b8, b9, b14, b16 
group 3:  a5, a7, a12, a13; b17 
group 4:  a1, a10, a15; b1, b2, b10, b11, b12, b13, b15 

This cluster analysis shows that there is no clean division between the 4- and 5-
year olds; in fact, both the youngest child, a1 (4;0,23), and one of the oldest 
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children, b15 (5;8,8), are part of group 4. Fig. 22 shows the overall distribution 
of the affixes in the child strategy groups. 

Fig. 22 Plural affix distribution in child strategy groups  
Overall percentages of -s, -en, and -ø responses per strategy group 
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Unlike in the adult groups, it is immediately clear from Fig. 22 that all 4 

groups must have very different pluralisation strategies. A comparison of the 
distribution of the affixes in the child strategy groups with those of the adults 
shows that child group 1 has an overall distribution pattern that, on the surface, 
is similar to that of adult groups 1 and 2, with -en predominant. Similarly, child 
group 3 appears to have the same distribution as adult group 3, with -s 
predominant. Group 2 is clearly different from any of the adult groups, mainly 
due to the high number of ø-plurals. Group 4 has some similarities to adult 
group 3, except for the relatively high number of zero-marked plurals, that 
seem to eat into the en-plurals. As with the adults, the distribution of the 
response categories -en, -s, -ø, and other differs significantly for stress and 
sonority in each of the four strategy groups (p<0.001 in all tests). Each group 
will now be discussed separately. 

5.3.2.1 Child strategy group 1 

The ratio of -en and -s plurals in child group 1 shows superficial similarities to 
that in adult groups 1 and 2. A more detailed analysis of the two adult groups 
revealed large differences. Profiles of the affixes in the productions of the 
children in group 1 should determine whether they are more like adult group 1, 
or adult group 2.  first shows the distribution of the affixes over the 
plural landscape.  

Table 16
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Table 16 Distribution of -en and -s in child strategy group 1 
x productions of -en, -s, and -ø, out of y items per area of the plural landscape (x/y) 
(Unclear preferences are indicate by grey cells). The preferred affix is bold. 

 final penultimate antepenultimate 
diphthong 12/12 -en 

0/12 -s 
0/12 -ø

5/12 -en 
4/12 -s 
0/12 -ø

7/12 -en 
0/12 -s 
0/12 -ø 

obstruent 18/18 -en 
0/18 -s 
0/18 -ø

10/18 -en 
1/18 -s 
7/18 -ø

18/24 -en 
0/24 -s 
4/24 -ø 

sonorant 37/42 -en 
0/42 -s 
1/42 -ø

14/24 -en 
0/24 -s 
3/24 -ø

9/12 -en 
0/12 -s 
3/12 -ø 

front vowel 15/18 -en 
0/18 -s 
0/18 -ø

6/18 -en 
7/18 -s 
3/18 -ø

13/18 -en 
1/18 -s 
4/18 -ø 

back vowel 18/24 -en 
1/24 -s 
1/24 -ø

2/12 -en 
10/12 -s 
0/12 -ø

7/12 -en 
3/12 -s 
0/12 -ø 

The following profiles can be derived from this distribution table: 

Fig. 23 Distribution of -en in child strategy group 1 
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Fig. 24 Distribution of -s in child strategy group 1 
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Fig. 25 Distribution of -ø in child strategy group 1 
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Similar to adult group 1, child strategy group 1 shows a very strong effect 

of the rhythmic factor. Items with final stress are more likely to take -en than -s, 
and items taking -s practically all have penultimate stress. Some effects of the 
sonority factor can be seen, though; there is some decline in -en productions as 
sonority increases, while penultimately stressed items are more likely to take -s 
as sonority increases. The largest difference between child group 1 and adult 
group 1 is the lack of convergence at the extremes of the sonority scale in the 
productions of the children. This convergence was found for the adult 
productions, both for -s and for -en. 

While the distributional pattern of child strategy group 1 shows many 
similarities to adult group 1, and the pattern is less erratic than that of adult 
group 2, there are similarities to adult strategy group 2, too. The -s plurals in 
child group 1 are mostly found in a very specific, small area of the plural 
landscape, i.e. in items with penultimate stress and a final diphthong or vowel, 
in the children. In adult group 2 -s plurals are mostly confined to items with 
penultimate stress and a final vowel or sonorant. In both the children and the 
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adults a final vowel occasionally triggers use of -s for items with final or 
antepenultimate stress as well. In child group 1 -en plurals are common all over 
the landscape. It can be seen in  and Fig. 27 that -en is always the 
preferred affix in child strategy group 1.  

Fig. 26

Fig. 26 Child strategy group 1: sonority 
Percentage of -s, -en, and -ø responses per sonority category 
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Fig. 27  Child strategy group 1: stress 
Percentage of -s, -en, and -ø responses per stress pattern 
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5.3.2.2 Child strategy group 2 

The most important characteristic of child strategy group 2 is the large number 
of zero-marked plurals. The distribution of the affixes in Table 17 confirms 
that these zero-marked plurals occur everywhere. 
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Table 17 Distribution of -en and -s in child strategy group 2 
x productions of -en, -s, and -ø, out of y items per area of the plural landscape (x/y) 
(Unclear preferences are indicate by grey cells). The preferred affix is bold. 

 final penultimate antepenultimate 
diphthong 12/28 -en 

2/28 -s 
11/28 -ø

4/28 -en 
3/28 -s 

15/28 -ø

3/28 -en 
2/28 -s 

12/28 -ø 
obstruent 16/42 -en 

0/42 -s 
21/42 -ø

2/42 -en 
2/42 -s 

32/42 ø- -

11/56 -en 
1/56 -s 

35/56 ø 
sonorant 36/98 -en 

15/98 -s 
38/98 -ø

3/56 -en 
9/56 -s 

33/56 ø- -

6/28 -en 
3/28 -s 

13/28 ø 
front vowel 9/42 -en 

6/42 -s 
16/42 -ø

1/42 -en 
13/42 -s 

22/42 ø- -

6/42 -en 
9/42 -s 

19/42 ø 
back vowel 16/56 -en 

10/56 -s 
23/56 -ø

0/28 -en 
10/28 -s 

16/28 ø- -  

5/28 -en 
3/28 -s 

14/28 ø

This table translates into the following profiles: 

Fig. 28 Distribution of -en in child strategy group 2 

0%
10%

20%
30%

40%
50%

60%
70%

80%
90%

100%

obstruent sonorant diphthong front vowel back vowel

fin
pen
ante

 
Fig. 29 Distribution of -s in child strategy group 2 
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Fig. 30 Distribution of -ø in child strategy group 2 
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It is immediately obvious that the percentage of zero-marked plurals is much 
higher in this group than it was in the strategy groups discussed up until this 
point. The patterns for -en and -s plurals show practically no effect for sonority, 
as there is practically no decline/incline along the sonority dimension. There is, 
however, some effect of the rhythmic factor. Nonce words with final stress 
take -en more often than penultimately stressed words do. From the profiles it 
appears that the zero-marked plurals eat into both -en and -s plurals, as both 
show lower percentages than they do in the other groups. 

5.3.2.3 Child strategy group 3 
Child strategy group 3 superficially appears to behave like adult group 3, who 
followed the sonority factor in their plural productions. Table 18 on the next 
page shows the distribution of the affixes in this group. 
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Table 18 Distribution of -en and -s in child strategy group 3 
x productions of -en, -s, and -ø, out of y items per area of the plural landscape (x/y) 
(Unclear preferences are indicate by grey cells) 

 final penultimate antepenultimate 
diphthong 5/10 -en 

3/10 -s 
1/10 -ø

1/10 -en 
5/10 -s 
2/10 -ø

2/10 -en 
4/10 -s 
1/10 -ø 

obstruent 10/15 -en 
2/15 -s 
3/15 -ø

4/15 -en 
3/15 -s 

6/15 ø-

6/20 -en 
0/20 -s 

7/20 ø -
sonorant 24/35 -en 

4/35 -s 
1/35 -ø

2/20 -en 
11/20 -s 
2/20 -ø

1/10 -en 
7/10 -s 
0/10 -ø 

front vowel 2/15 -en 
9/15 -s 
1/15 -ø

0/15 -en 
12/15 -s 
1/15 -ø

1/15 -en 
13/15 -s 
0/15 -ø 

back vowel 9/20 -en 
7/20 -s 
2/20 -ø

0/10 -en 
8/10 -s 
1/10 -ø

0/10 -en 
9/10 -s 
0/10 -ø 

The profiles that can be derived from this table are shown below. 

Fig. 31 Distribution of -en in child strategy group 3 
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Fig. 32 Distribution of -s in child strategy group 3 
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Fig. 33 Distribution of -ø in child strategy group 3 
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The steep slopes in the pictures for both -en and -s are reminiscent of those seen 
in adult group 3. The sonority factor clearly affects -s pluralisations. The effects 
of this factor are also visible in -en pluralisations, but mainly for items with final 
stress. 

The rhythmic factor is also present in the productions of the child group 3 
subjects, more so than it was in the productions of adult group 3. The influence 
of the rhythmic factor can be seen in the relatively large distance between the 
lines for final and penultimate stress. The strongest rhythmic effects are found 
for sonorant final words, and back vowel final words. The last items should 
always take -s, but in this group -en is used when an item has final stress. 
Sonorant-final words with penultimate stress almost never take -en, while 
sonorant-final words with final stress hardly ever take -s. 

5.3.2.4 Child strategy group 4 

Child group 4 displays similarities to child groups 2 and 3. A high percentage of 
-s plurals is combined with a relatively high percentage of zero-marked plurals. 
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The distribution of affixes across the plural landscape in this group is shown in 
. Table 19

Table 19 Distribution of -en and -s in child strategy group 4 
x productions of -en, -s, and -ø, out of y items per area of the plural landscape (x/y) 

 final penultimate antepenultimate 
diphthong 6/20 -en 

12/20 -s 
0/20 -ø

1/20 -en 
10/20 -s 

2/20 -ø

1/20 -en 
10/20 -s 

3/20 -ø 
obstruent 16/30 -en 

0/30 -s 
11/30 -ø

3/30 -en 
4/30 -s 

14/30 -ø

6/40 -en 
7/40 -s 

24/40 ø -
sonorant 14/70 -en 

38/70 -s 
5/70 -ø

0/40 -en 
33/40 -s 

5/40 -ø

1/20 -en 
11/20 -s 
5/20 -ø 

front vowel 3/30 -en 
15/30 -s 

4/30 -ø

0/30 -en 
23/30 -s 

3/30 -ø

0/30 -en 
22/30 -s 

6/30 -ø 
back vowel 4/40 -en 

21/40 -s 
9/40 -ø

0/20 -en 
19/20 -s 

1/20 -ø

1/20 -en 
11/20 -s 

6/20 -ø 

This results in the following profiles: 

Fig. 34 Distribution of -en in child strategy group 4 
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Fig. 35 Distribution of -s in child strategy group 4 
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Fig. 36 Distribution of -ø in child strategy group 4 
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These profiles show that the sonority factor is most influential for the 
obstruents vs. sonorants, both for -en and -s. Along the rest of the sonority 
dimension there are no obvious effects: s-plurals occur at a high rate for all 
stress patterns if the final sound is a non-obstruent, however, the rate of 
occurrence is stable as sonority increases. The rhythmic factor causes a lack of -
en pluralisations for penultimately stressed words. Other than that there are no 
clear effects of the rhythmic factor in this group, the lines are usually close. 
Overall the percentage of items that take -en is much lower in this group than 
the percentage of items that take -s. This can be seen in Fig. 37 and Fig. 38, 
which show the distribution of the affixes over the sonority categories and 
stress pattern. 
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Fig. 37 Child strategy group 4: sonority 
Percentage of -s, -en, and -ø responses per sonority category 
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Fig. 38 Child strategy group 4: stress 
Percentage of -s, -en, and -ø responses per stress pattern 
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With the exception of obstruent final words and antepenultimately stressed 
items -s is the preferred affix for all items. 

5.3.2.5 Summary 

While three different strategy groups were found among the adult subjects, the 
child subjects have four different pluralisation strategies: 
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(7) Plural strategies in child strategy groups 

group 1 mostly -en plurals, some -s for penultimate stress with final 
diphthong/vowel 
 

group 2 mostly zero-marked plurals, but -en after final stress, and -s 
after penultimate stress with final sonorant/vowel 
 

group 3 influenced by sonority and rhythmic factor 
 

group 4 -s plurals, unless item ends in obstruent (zero-marking) 

Again, at this point determining which interpretation of the Words-and-Rules 
theory applies to each of the strategy groups is impossible, as overgeneralisation 
data have not yet been discussed. Looking at the strategies of the four groups 
though, group 1 is the most likely candidate for a hybrid default (HD) pattern 
in their overgeneralisations, as its members tend to use -en but can also use -s 
for diphthong-final items, which should take -en. Group 2 produces mostly 
zero-marked plurals, thus it is difficult to speculate on a possible 
overgeneralisation pattern. As group 3 has productions that are influenced by 
both phonological factors, its subjects are likely to have a DD-pattern. Finally, 
group 4 is most likely to have an single default, -s. 

Comparing ) to (5), which provided an overview of the adult strategy 
groups, the first and third group behave most like the adults. Child group 1 
resembles adult group 2 in that both produce mostly -en plurals, but child group 
1 is also similar to adult group 1, as both show an effect for sonority at the end 
of the sonority scale. Child group 3, like adult group 3, shows effects of both 
phonological factors. 

(7

In sum, among the children there is a group that generally prefers -en (1), 
but allows -s in special contexts, a group that prefers -s (4), a group that follows 
both the rhythmic and the sonority factor (3), and a group that tends to use 
zero-marked plurals (2). Effects of both the rhythmic and the sonority factor 
are found in the distribution of the affixes in the different child strategy groups. 
The effects of the rhythmic factor exceed those of the sonority factor.  

The preference for zero-marking in child strategy group 2 may reflect poor 
acquisition of the phonological domains, especially of the more fuzzy areas of 
the domains. The proper affixes are used primarily for items the phonological 
factors agree on. This finding deserves further investigation. Items for which 
the phonological factors are in conflict can aid herein. The distribution of the 
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affixes for such items, shown in Table 20, confirms the use of zero-marking as 
a conflict avoidance strategy for this group. 

Table 20 Productions on items with phonological conflict per child strategy group 
Percentage of -en, -s, and -ø responses per area of the landscape with a conflict in 
predictions from stress and sonority. The preferred affix is bold. 

stress/fin. sound group 1 group 2 group 3 group 4 
final/sonorant 73.8% -en 

0.0%    -s 
2.4%    -ø 

36.7% -en 
15.3%  -s 
38.8%  -ø

68.6% -en 
11.4%  -s 
2.9%    -ø 

20.0% -en 
54.3%  -s 
8.6%    -ø 

final/front vowel 83.3% -en 
0.0%    -s 
0.0%    -ø 

21.4% -en 
9.5%   -s 
38.1% -ø 

13.3% -en 
60.0%  -s 
6.7%    -ø 

10.0%  -en 
50.0%   -s 
13.3%   -ø 

final/back vowel 75.0% -en 
4.2%   -s 
4.2%   -ø 

28.6% -en 
12.5%  -s 
41.1%  -ø 

45.0% -en 
35.0%  -s 
10.0%  -ø 

10.0%  -en 
37.5%   -s 
22.5%   -ø 

penult./obstruent 55.6% -en 
5.6%    -s 
38.9%  -ø 

4.8%   -en 
4.8%    -s 
76.2%  -ø

26.7% -en 
15.0%  -s 
40.0%  -ø 

10.0%  -en 
13.3%   -s 
46.7%   -ø 

penult./diphthong 41.7% -en 
33.3%  -s 
0.0%    -ø 

14.3% -en 
10.7%  -s 
53.6%  -ø

10.0% -en 
50.0%  -s 
20.0%  -ø 

5.0%    -en 
50.0%   -s 
10.0%   -ø 

total -en -ø mix -s (one -ø) 

The conflict contexts confirm the pluralisation strategies shown in ). 
Child group 1 always prefers -en, but -s may be used when items have 
penultimate stress (rhythmic effect), or end in a back vowel (sonority effect). 
For all the conflicting items a majority of subjects in child group 2 use zero-
marking. While the subjects in the other child groups may use the affix not 
predicted by the neighbourhood type frequency when producing plurals for 
items with conflicting predictions, they have at least assigned these items to one 
domain or the other. The subjects in child group 2 have not done so, and 
probably as a result use zero-marking for the plural. The preferences of child 
group 3 are variable, sometimes the rhythmic factor determines which affix will 
be used, and sometimes it is the sonority factor that does this. Group 4 prefers 
-s for all contexts except for the item with penultimate stress and a final 
obstruent. The tendency to avoid -s after obstruents is strong in all subjects. 
Here it results in a preference for zero-marking. 

(7

As mentioned above, the conflict contexts can support speculation on the 
interpretation  of the Words-and-Rules theory that applies to a strategy group. If 
the same affix is used consistently this might be indicative of an SD-pattern. If, 
however, preferences switch in favour of either the rhythmic or the sonority 
factor subjects may have a DD-pattern. The data in  confirm the Table 20
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speculations on overgeneralisation patterns earlier in this section. Group 1 
could have a single default, but as there is no clear preference for one affix 
when the item has penultimate stress and ends in a diphthong, an HD-pattern 
is also a possibility. It is still impossible to determine which overgeneralisation 
pattern might apply to group 2, as zero-marking is the preferred form of 
pluralisation. Group 3 can follow either of the phonological factors and may 
thus have a DD-pattern. Finally, group 4 appears to be most likely to have a 
Single Default (-s). 

So far, linking strategy groups with the different interpretations of the 
Words-and-Rules theory has been speculation based on overall production 
patterns (of both ‘properly’ produced plurals, and of overgeneralisations). 
Overgeneralisation data are needed to (dis)confirm the speculations.  

5.3.3 Overgeneralisations 

In the Words-and-Rules theory overgeneralisations are considered to be signs of 
defaulthood. They are the result of a rule that applies to an item which should 
not follow that rule. In this thesis two types of overgeneralisations are 
distinguished. Pure overgeneralisations are considered to be stronger indicators 
of default use than overgeneralisations of a phonological factor, because they 
defeat both frequency-based expectations, as well as expectations based on 
phonological factors. The use of both affixes for pure overgeneralisations by 
the same subject is unexpected under the Single Default Hypothesis (SDH), the 
Double Default Hypothesis (DDH), and the Hybrid Default Hypothesis 
(HDH). The DDH, in fact, does not predict any pure overgeneralisations at all, 
since the domain of each default is phonologically determined, and the domains 
are in complementary distribution. Thus an item should always belong to one 
or the other domain based on its phonological characteristics. Possible victims 
of pure overgeneralisations have not just one phonological factor that agrees 
with the predictions of the neighbourhood type frequency, but rather both 
phonological factors agree. The DDH was hypothesized for adult Dutch. As 
adult speakers of Dutch have had a long time to define the two domains, it 
should be no problem for them to assign items for which both sonority and 
rhythm predict the same affix to the correct domain. Just one of the 
phonological factors already points to the correct domain, so these items 
should be properly inflected without trouble, and should not be 
overgeneralised.  

Phonological overgeneralisations are considered to be weaker indicators of 
defaulthood. Overgeneralisations of a phonological factor obey this 
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phonological factor, regardless of what neighbourhood type frequency says. 
They are weaker than the pure overgeneralisations, because unlike the latter the 
phonological ones obey a general tendency; the phonological 
overgeneralisations follow a pattern. The SDH predicts only phonological 
overgeneralisations of the same affix as that used in the pure 
overgeneralisations. The default in this version of the theory is phonologically 
unrestricted, but it may give the appearance of occurring in phonological 
overgeneralisations. It may be used to pluralize an unstored item for which the 
phonological factors disagree, and as a result it may cause a phonological 
overgeneralisation.  

It will be shown here that the division into strategy groups of both adult 
and child subjects shows correlations with the overgeneralisations found in the 
productions of subjects belonging to those groups. The groups differ in the 
overgeneralisation patterns found for each. Below the different types of 
overgeneralisations, pure and phonological, will be considered. The discussion 
will make use of the notion of overgeneralisation rate (OG-rate), discussed 
earlier in §4.1.2.2. Marcus, Pinker, Ullman, Hollander, Rosen & Xu (1992) 
calculated the OG-rate as a proportion of the (correct) irregulars. Zero-marking 
errors were not included in the calculation. As the main interest here is a 
comparison of the overgeneralisations patterns in different strategy groups, the 
OG-rate in the present study is calculated as a proportion of the opportunities 
for overgeneralisations, so zero-markings and other errors have been included. 
Excluding them from the analysis would only lead to inflation of the OG-rate, 
but not to different patterns. The OG-rate was calculated as follows: 

 (8)   
no. of overgeneralisations of X 

all items predicted to take Y 
 

 
 

For example, there are 6 items for which stress, sonority and neighbourhood 
frequency predict -s as plural affix. These are all possible ‘victims’ of pure 
overgeneralisations of -en. If a strategy group consists of ten subjects, there 
would be 60 items for which a pure overgeneralisation of -en may occur. If 9 
overgeneralisations of -en are then found in the productions of items in that 
group, the OG-rate is 9/60 = 0.15 = 15.0%. 

Both types of overgeneralisation will be discussed in more detail below, 
starting with the pure ones. 
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5.3.4 Pure overgeneralisations 

Pure overgeneralisations are overgeneralisations of an affix to items for which 
the rhythmic factor, the sonority factor and the neighbourhood type frequency 
all predict the same affix, but instead the other affix is used, e.g. both 
phonological factors and neighbourhood type frequency predict -en for /"w{y/, 
but subjects produce /"w{ys/. Pure overgeneralisations are the strongest 
indicators of a possible default.  

There are 14 nonce words for which the rhythmic factor, the sonority 
factor, and neighbourhood frequency all predict the same affix. The items that 
may be subject to pure overgeneralisations are repeated from , using the 
same strength indicators.  

Table 5

Table 21 Possible ‘victims’ of pure overgeneralisations 
 stress sonority neighbourhood overgen. 

affix  c w   type -en type -s
exp. 
affix 

-s 
-s 
-s 
-s 

nopi"kat 
ka"rEi 
"w{y 
"x{yk 

!! 
!! 
! 
! 

! 
! 
! 
! 

-en 
-en 
-en 
-en 

-en 
-en 
-en 
-en 

111 
29 
13 
10 

0 
1 
0 
0 

-en 
-en 
-en 
-en 

-en 
-en 
-en 
-en 
-en 
-en 

spa"lomi 
"bola 
sxI"palo 
"kilAn 
"pome 
tro"lape 

!! 
!! 
!! 
! 
! 

! 
! 
! 
* 
!  
! 

-s 
-s 
-s 
-s 
-s 
-s 

-s 
-s 
-s 
-s 
-s 
-s 

4 
0 
0 
0 
1 
0 

242 
149 
64 
14 
10 
1 

-s 
-s 
-s 
-s 
-s 
-s 

-en 
-en 
-en 

"sotIm 
pla"pydIn 
moni"tarOn 

 
 

* 
* 
* 

-s 
-s 
-s 

-s 
-s 
-s 

0 
0 
0 

3 
3 
2 

-s 
-s 
-s 

Legend for Table 21: 
c  = strength of close neighbourhood (items with exact same stress pattern/rhyme) 
w = strength of wide neighbourhood (items with same stress pattern/final sound in 
        same sonority category) 
Strength markers: 
!!  = close neighbourhood of 21< items, 90% of which takes the predicted affix 
!   = close neighbourhood of 6-20 items, 90% of which takes the predicted affix OR 
       wide neighbourhood frequency preference of more than 75% for predicted affix 
*  = neighbourhood frequency preference of around 75% for predicted affix 

Of these 14 items, the stem of one ends in /s/. In the following analyses 
/"pros/ is not included. The predicted affix for this item is -en. An 
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overgeneralisation on this item would involve the use of -s, however use of -s 
after this item, would result in double marking.10 Because double marking was 
considered a separate response category, this item has been left out of the 
analyses below. This leaves 13 items, 4 of which are predicted to take -en, and 9 
are predicted to take -s. The last three items have low close neighbourhood 
frequencies, and a relatively weak wide neighbourhood. Overgeneralisations on 
such items are considered unreliable. To provide as complete a picture as 
possible, and to provide a true picture of the complexity of the data, these items 
will be listed in the tables, but in a separate, grey section. The 
overgeneralisations will be discussed following the same order as before: adults 
before children. Strategy groups are considered rather than age groups. 

5.3.4.1 Adults 

Table 22 shows the overgeneralisations produced by the adult strategy groups. 
Note that the pure -en overgeneralisations in group 3, which originate from 
three of the group’s subjects, are confined to the weakest items, i.e. items which 
were previously shown to have very few close neighbours, and that also have a 
relatively weak wide neighbourhood. While these overgeneralisations are 
mentioned to faithfully represent the data, they are considered too weak to 
draw a meaningful conclusion. If we disregard overgeneralisations on these 
three weakest items, we find that two groups, 1 and 2, only produce pure -en 
overgeneralisations, and one group, 3, only produces pure -s 
overgeneralisations. 
 
 
 
 
 
 
 
 

                                                                 
 
 
10 This happened only once with a 4-year old subject. Adults used mostly -en to pluralize 
items ending in /s/, while the 5-year olds had a strong preference for zero-marking. 
The 4-year olds are somewhere in between these two groups. 
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Table 22 Pure overgeneralisations in adult strategy groups 
 Strategy groups overgen. 

affix  c w Group 1 Group 2 Group 3 
-s 
-s 
-s 
-s 

nopi"kat 
ka"rEi 
"w{y 
"x{yk 

!! 
!! 
! 
! 

! 
! 
! 
! 

- 
- 
- 
- 

- 
- 
- 
- 

- 
3 
4 
- 

-en 
-en 
-en 
-en 
-en 
-en 

spa"lomi 
"bola 
sxI"palo 
"pome 
"kilAn 
tro"lape 

!! 
!! 
! 
! 
! 

! 
! 
! 
! 
* 
! 

1 
1 
1 
1 
- 
- 

2 
- 
1 
1 
- 
1 

- 
- 
- 
- 
- 
- 

-en 
-en 
-en 

"sotIm 
pla"pydIn 
moni"tarOn 

* 
* 
* 

1 
2 
1 

1 
- 
1 

1 
2 
1 

Legend for Table 22: 
c  = strength of close neighbourhood (items with exact same stress pattern/rhyme) 
w = strength of wide neighbourhood (items with same stress pattern/final sound in 
        same sonority category) 
Strength markers: 
!!  = close neighbourhood of 21< items, 90% of which takes the predicted affix 
!   = close neighbourhood of 6-20 items, 90% of which takes the predicted affix OR 
       wide neighbourhood frequency preference of more than 75% for predicted affix 
*  = neighbourhood frequency preference of around 75% for predicted affix 

The seven -s overgeneralisations in group 3 all stem from two items, 
/"w{y/ and /ka"rEi/, and are from all five subjects in the group. The 
neighbourhood frequency of these items is relatively strongly in favour of -en, 
and, as was shown in Chapter 3, the wider neighbourhood frequency (i.e. not 
just neighbours ending in the same diphthong, but all words that have final 
stress and a final diphthong) also strongly suggests -en as the statistically 
dominant affix for these items. However, as mentioned earlier, subjects appear 
to have smoothed the data along the sonority dimension, resulting in pure 
overgeneralisations on the diphthong-final items. 

Groups 1 and 2 only produce pure -en overgeneralisations, half of which 
concern items with strong neighbourhoods. These results reflect the overall 
distributions of the affixes in the productions of all three groups; group 3 had 
the highest percentage -s plurals of the three groups, while groups 1 and 2 were 
shown to have a higher percentage -en plurals.   

Disregarding the weaker items,  translates into the following OG-
rates for the three groups. 

Table 22
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Fig. 39 Pure overgeneralisations in adults 

Fig. 39

Percentage of pure overgeneralisation of -s and -en per adult strategy group 
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Table 22 and  show that adults in all three strategy groups produced pure 
overgeneralisations of one affix only. As the DDH does not predict pure 
overgeneralisations these data suggest none of the subjects follow this 
hypothesis. 

5.3.4.2 Children 

To determine if the patterns in the pure overgeneralisations of the child strategy 
groups also reflect the general patterns of the groups, the pure 
overgeneralisations in the child productions will now be considered. The 
distribution of the pure overgeneralisations over the relevant items in the child 
strategy groups is shown in .  Table 23
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Table 23 Pure overgeneralisations in child strategy groups 
 Strategy groups overgen. 

affix  c w Group 
1 

Group 
2 

Group 
3 

Group 
4 

-s 
-s 
-s 
-s 

nopi"kat 
ka"rEi 
"w{y 
"x{yk 

!! 
!! 
! 
! 

! 
! 
! 
! 

- 
- 
- 
- 

- 
- 
2 
- 

2 
2 
1 
- 

- 
8 
4 
- 

-en 
-en 
-en 
-en 
-en 
-en 

spa"lomi 
"bola 
sxI"palo 
"pome 
"kilAn 
tro"lape 

!! 
!! 
! 
! 
! 

! 
! 
! 
! 
* 
! 

- 
- 
2 
3 
5 
3 

- 
- 
- 
- 
1 
1 

- 
- 
- 
- 
- 
- 

- 
- 
- 
- 
- 
- 

-en 
-en 
-en 

"sotIm 
pla"pydIn 
moni"tarOn 

* 
* 
* 

5 
2 
2 

2 
- 
- 

2 
- 
- 

- 
- 
- 

Legend for Table 23: 
c  = strength of close neighbourhood (items with exact same stress pattern/rhyme) 
w = strength of wide neighbourhood (items with same stress pattern/final sound in 
        same sonority category) 
Strength markers: 
!!  = close neighbourhood of 21< items, 90% of which takes the predicted affix 
!   = close neighbourhood of 6-20 items, 90% of which takes the predicted affix OR 
       wide neighbourhood frequency preference of more than 75% for predicted affix 
*  = neighbourhood frequency preference of around 75% for predicted affix 

The group 1 subjects produce -en overgeneralisations for a few items with a 
strong close/wide neighbourhood. Their -en overgeneralisations for the last 
three items in Table 23 are too weak to be reliable, and are not included in the 
following analysis. The group 2 subjects produced very few pure 
overgeneralisations. Their overgeneralisations that are strong enough to be 
included in the analysis are of both affixes. Crucially, however, the -en 
overgeneralisations came from different subjects than those of -s, so that no 
child produced pure overgeneralisations of both affixes. Most of the child -s 
overgeneralisations originated from the same items, i.e. /"w{y/ and /ka"rEi/, as 
those of the adults. However, two children in group 3 overgeneralise -s to 
/nopi"kat/, an item that has a very strong -en neighbourhood. These truly are 
pure -s overgeneralisations. The -en overgeneralisations of this group had to be 
left out of the analysis. As a result, this group produces pure -s 
overgeneralisations only, much like child group 4.  

Table 23 suggests a single default for three of the four child strategy 
groups, or perhaps an HD-pattern. Groups 1, 3, and 4 produce pure 
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overgeneralisations of one affix only. However, group 2 has pure 
overgeneralisations of both affixes. Superficially, this seems to be evidence 
against both the SDH, which allows pure overgeneralisations of one affix only, 
and the DDH, which does not allow pure overgeneralisations at all. However, 
different subjects overgeneralised -s and -en, so the SDH might still apply. As 
the DDH does not allow pure overgeneralisations, this interpretation of the 
Words-and-Rules theory cannot apply as the single interpretation for the subjects 
in any of the four groups. 

Again disregarding the weakest items, Table 23 translates into the following 
OG-rates for pure overgeneralisations in the four child strategy groups. 

Fig. 40 Pure overgeneralisations in children 
Percentage of pure overgeneralisations of -s and -en per child strategy group 
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5.3.4.3 Summary 

Two patterns are found for the adult strategy groups: 

(9)  
Group Pure overgeneralisations 
1 -en 
2 -en 
3 -s 

 Compared to the general distribution patterns of the affixes in the strategy 
groups, it comes as no surprise that group 2 only produces pure 
overgeneralisations of -en. Its general preference was for -en as well. The other 
groups are more interesting. It was observed in §5.2.3 that, in the children’s 
productions, -en plurals appeared to be rhythmically motivated, while -s plurals 
appeared to be motivated by sonority. The productions of adult groups 1 and 3 
confirm this observation for the adult data. The productions of adult group 1 
are influenced by both phonological factors, but the influence of the rhythmic 
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factor is stronger. In their productions in general -en was more prominent, and 
their pure overgeneralisations are also of -en, thus confirming the observation 
that a strong rhythmic factor causes a dominant -en affix. Adult group 3 shows 
similar evidence for the role of the sonority factor in -s plurals. In the 
productions of this group in general -s is dominant, and the pure 
overgeneralisations of this group are also of -s. This confirms the idea that a 
strong sonority factor leads to a dominant -s affix. 

Similar patterns are found in the child strategy groups. Three patterns are 
found for the children.  

(10) 
Group Pure overgeneralisations 
1 -en 
2 -en OR -s 
3 -s 
4 -s 

Child group 1 overgeneralises -en, which corresponds to the fact that the 
subjects in this group produce mostly -en plurals. Child group 2 produces few 
overgeneralisations, but these are of both affixes. Interestingly, most of their 
plural productions are zero-marked. Both child groups 3 and 4 overgeneralise -s 
only. In the case of group 4 this again confirms the observation that -s plurals 
are motivated by an active sonority factor. The subjects in this group produce 
many -s plurals in general, but as they avoid -s after obstruents the sonority 
factor must be active as well. Group 3 deviates from this picture, though. Their 
productions are affected by both the rhythmic and the sonority factor, yet their 
overgeneralisations are of -s.  

5.3.5 Overgeneralisations of a phonological factor 

Overgeneralisations of a phonological factor occur when subjects strictly 
adhere to that phonological factor, while both the other phonological factor 
and neighbourhood frequency predict another affix. For example, for /"sna/ 
both the sonority factor and the neighbourhood frequency predict -s, but when 
subjects apply the rhythmic factor, they might produce /"sna´n/ instead, thus 
producing a rhythmic overgeneralisation. 
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Table 24

Table 24 Possible ‘victims’ of overgeneralisations of the sonority factor 

 shows items to which overgeneralisations of the sonority factor 
might be applied. 

 stress sonority neighbourhoodovergen. 
affix  c w   type 

en 
- -type 

s 

expected 
affix 

-s 
-s 

ki"vel 
"klyr 

!! 
! 

* 
* 

-en 
-en 

-s 
-s 

27 
13 

0 
0 

-en 
-en 

-s 
-s 
-s 

"pran 
"xrEl 
kara"dIl 

* 
* 
* 

-en 
-en 
-en 

-s 
-s 
-s 

15 
23 
1 

2 
5 
0 

-en 
-en 
-en 

Legend for Table 24: 
c  = strength of close neighbourhood (items with exact same stress pattern/rhyme) 
w = strength of wide neighbourhood (items with same stress pattern/final sound in 
        same sonority category) 
Strength markers: 
!!  = close neighbourhood of 21< items, 90% of which takes the predicted affix 
!   = close neighbourhood of 6-20 items, 90% of which takes the predicted affix OR 
       wide neighbourhood frequency preference of more than 75% for predicted affix 
*  = neighbourhood frequency preference of around 75% for predicted affix 
# = close neighbourhood frequency predicts one affix, but wide neighbourhood  
       frequency marginally (at 75% level) favours other affix (w) 

Three of the items, /"pran/, /"xrEl/, and /kara"dIl/ have a weak close/wide 
neighbourhood, making them an unreliable source of overgeneralisations. As 
with the pure overgeneralisations, overgeneralisations for these weak items will 
be provided to show the complexity of the data, but they will not be included in 
the more detailed analyses. 
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Table 25

Table 25 Possible ‘victims’ of overgeneralisations of the rhythmic factor 

 shows items to which overgeneralisations of the rhythmic factor 
might be applied.  

 stress sonority neighbourhoodovergen. 
affix  c w   type 

en 
- type -

s 

expected 
affix 

-s 
-s 

ka"bemEi 
"prokau 

 
 

! 
! 

-s 
-s 

-en  
-en 

1 
3 

0 
2 

-en 
-en 

-s "plEikop -s -en 2 0 -en 
-en 
-en 
-en 
-en 

"sna 
"spu 
pa"tu 
wabo"da 

! 
! 
! 

! 
! 
! 
! 

-en 
-en 
-en 
-en 

-s 
-s 
-s 
-s 

0 
0 
0 
0 

16 
7 
6 
4 

-s 
-s 
-s 
-s 

-en 
-en 
-en 
-en 
-en 

pu"mi 
"bry 
boli"mP 
kra"tym 
"maun 

 
 
 
# 
#

-en 
-en 
-en 
-en 
-en 

-s 
-s 
-s 
-s 
-s 

5 
0 
0 
0 
1 

9 
5 
2 
1 
2 

-s 
-s 
-s 
-s 
-s 

Legend forTable 25: 
c  = strength of close neighbourhood (items with exact same stress pattern/rhyme) 
w = strength of wide neighbourhood (items with same stress pattern/final sound in 
        same sonority category) 
Strength markers: 
!!  = close neighbourhood of 21< items, 90% of which takes the predicted affix 
!   = close neighbourhood of 6-20 items, 90% of which takes the predicted affix OR 
       wide neighbourhood frequency preference of more than 75% for predicted affix 
# = close neighbourhood frequency predicts one affix, but wide neighbourhood  
       frequency marginally (at 75% level) favours other affix (w) 

Here, one of the items that may undergo -s overgeneralisation, and the last five 
items that may undergo -en overgeneralisation have a very weak neighbourhood, 
and may thus be unreliable. Note that the last two of these items have ‘#’ as 
strength indicator for the wide neighbourhood. This indicates that while close 
frequency marginally favours -s, wide frequency favours -en (at the 75% level). 
Though a separate diagram of overgeneralisations of each phonological factor 
could be made, below the two factors will be combined. Items that may fall 
victim to sonority overgeneralisations are those for which neighbourhood type 
frequency and the rhythmic factor agree on one affix, but the sonority factor 
predicts the other affix. In the present set of test items, all items for which this 
was the case ended in a sonorant (which predicts -s), and had final stress (which 
predicts -en), so only -s could be overgeneralised to these items. All 
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phonological -en overgeneralisations therefore happen to involve the rhythmic 
factor.  

5.3.5.1 Adults 

The distribution of the overgeneralisations over the items per strategy group 
can be seen in .  Table 26

Table 26 Overgeneralisations of a phonological factor in adult strategy groups 
 Strategy groups Overgen.  

affix  c w Group 1 Group 2 Group 3 
-s 
-s 

ki"vel 
"klyr 

!! 
! 

* 
* 

- 
- 

- 
- 

1 
1 

-s 
-s 
-s 

"xrEl 
"pran 
kara"dIl 

* 
* 
* 

- 
- 
- 

- 
- 
- 

2 
- 
1 

-s 
-s 

ka"bemEi 
"prokau 

 
 

! 
! 

3 
1 

- 
- 

4 
2 

-s "plEikop - - 1 
-en 
-en 
-en 
-en 

"sna 
"spu 
pa"tu 
wabo"da 

! 
! 
! 

! 
! 
! 
! 

2 
1 
1 
2 

3 
3 
2 
1 

- 
1 
- 
- 

-en 
-en 
-en 
-en 
-en 

pu"mi 
"bry 
boli"mP 
kra"tym 
"maun 

 
 
 
# 
#

3 
2 
2 
3 
3 

- 
3 
3 
3 
3 

- 
2 
2 
3 
3 

Legend for Table 26: 
c  = strength of close neighbourhood (items with exact same stress pattern/rhyme) 
w = strength of wide neighbourhood (items with same stress pattern/final sound in 
        same sonority category) 
Strength markers: 
!!  = close neighbourhood of 21< items, 90% of which takes the predicted affix 
!   = close neighbourhood of 6-20 items, 90% of which takes the predicted affix OR 
       wide neighbourhood frequency preference of more than 75% for predicted affix 
*  = neighbourhood frequency preference of around 75% for predicted affix 
# = close neighbourhood frequency predicts one affix, but wide neighbourhood  
       frequency marginally (at 75% level) favours other affix (w) 

All overgeneralisations of groups 1 and 2 are of the rhythmic factor. The 
subjects in group 3 also overgeneralised the sonority factor in addition to the 
rhythmic factor. These results were to be expected, considering that group 1 
showed heavy influence of the rhythmic factor in general, and group 3 showed 
evidence of influence of the sonority factor. Group 1 overgeneralises both 
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affixes, though some of those of -en are unreliable. All three subjects of group 1 
are responsible for both -en and -s overgeneralisations. Group 2 only 
overgeneralises -en. In Group 3 overgeneralisations of both affixes are found 
for strong items, however subjects who overgeneralise -s do not overgeneralise -
en, and vice versa. The data in Table 26 indicate that it is only the subjects in 
group 1 could be said to have two phonological defaults. Evidence for groups 2 
and 3 suggests a single default. 

Ignoring again the weak items, the data in  translate into the 
following OG-rates. 

Table 26

Fig. 41 Phonological overgeneralisation rate in adults 
Percentage of phonological overgeneralisations of -s and -en per adult strategy group 
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Teasing apart the two phonological factors only changes the overgeneralisation 
pattern for group 1. The OG-rates for the rhythmic overgeneralisations are as 
follows. 

Fig. 42 Rhythmic overgeneralisations in adults 
Percentage of rhythmic overgeneralisations of -s and -en per adult strategy group 
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The OG-rate of rhythmic -s overgeneralisations is now higher than that of 
rhythmic -en overgeneralisations. 
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In sum, the adult data reveal only two overgeneralisation patterns among the 
three strategy groups (weak items are excluded): 

(11) Overgeneralisations in adult strategy groups 
 Group 1 Group 2 Group 3 

pure overgeneralisations -en -en -s 
phonological overgeneralisations -en/-s -en -en/-s 

Group 2 only overgeneralises -en, and thus, as a group, follows the SDH. Data 
for groups 1 and 3 are more complex. Both pure overgeneralisations of one 
affix (in line with SDH) and phonological overgeneralisations of both affixes 
(in line with DDH) are produced. As a group these subjects produce an HD-
pattern. The results of the group, though, are not necessarily the same as those 
of the individuals in the group. Individual results may be obscured by those of 
the group. If, however, some of the adults do show an HD-pattern this is an 
unexpected result. Remember from Chapter 4 that the HDH was proposed as a 
plausible step between the SDH and the DDH, assuming that children start 
with the SDH and eventually develop into the DDH. Considering this 
hypothetical scenario, the finding of an SD-pattern in adult group 2 also comes 
as surprise. In fact, the overgeneralisation patterns of the adult strategy groups 
are exactly those not expected to be found in adults. A more detailed discussion 
of this issue can be found in Chapter 7. 
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5.3.5.2 Children 

The phonological overgeneralisations in the child strategy groups are shown in 
.  Table 27

Table 27 Overgeneralisations of a phonological factor in child strategy groups 
 Strategy groups Overgen. 

Affix  c w Group 1 Group 2 Group 3 Group 4 
-s 
-s 

ki"vel 
"klyr 

! * - 
- 

3 
1 

1 
- 

6 
6 

-s 
-s 
-s 

"xrEl 
"pran 
kara"dIl 

 
*
* 

- 
- 
- 

4 
1 
3 

- 
1 
2 

5 
4 
7 

-s 
-s 

ka"bemEi 
"prokau 

 
 

! 
! 

3 
1 

1 
2 

1 
4 

8 
2 

-s "plEikop - - - 2 
-en 
-en 
-en 
-en 

"sna 
"spu 
pa"tu 
wabo"da 

! 
! 
! 
 

! 
! 
! 
! 

4 
5 
6 
3 

4 
5 
3 
4 

3 
4 
2 
- 

1 
1 
2 
- 

-en 
-en 
-en 
-en 
-en 

pu"mi 
"bry 
boli"mP 
kra"tym 
"maun 

 

#
#

4 
6 
5 
5 
6 

1 
3 
5 
5 
8 

- 
2 
- 
3 
4 

2 
- 
1 
1 
2 

Legend for Table 27: 
c  = strength of close neighbourhood (items with exact same stress pattern/rhyme) 
w = strength of wide neighbourhood (items with same stress pattern/final sound in 
        same sonority category) 
Strength markers: 
!!  = close neighbourhood of 21< items, 90% of which takes the predicted affix 
!   = close neighbourhood of 6-20 items, 90% of which takes the predicted affix OR 
       wide neighbourhood frequency preference of more than 75% for predicted affix 
*  = neighbourhood frequency preference of around 75% for predicted affix 
# = close neighbourhood frequency predicts one affix, but wide neighbourhood  
       frequency marginally (at 75% level) favours other affix (w) 

Two general patterns can be distinguished: all groups overgeneralise both 
affixes, but while groups 2, 3, and 4 overgeneralise both the sonority and the 
rhythmic factor, group 1 only overgeneralises the rhythmic factor. Translated 
into OG-rates Table 27 looks as follows. 
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Fig. 43 Phonological overgeneralisations in children 
Percentage of phonological overgeneralisations of -s and -en per child strategy group 
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If the sonority overgeneralisations, which can only be of -s, are left out of this 
picture, the patterns remain the same in all groups, except in group 3. 

Fig. 44 Rhythmic overgeneralisations in children 
Percentage of rhythmic overgeneralisations of -s and -en per child strategy group 
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Similar to adult group 1, factoring out the sonority overgeneralisations, in child 
group 3, causes the OG-rate for rhythmic -s overgeneralisations to become 
higher than that for rhythmic -en overgeneralisations. 

In sum, the overgeneralisations patterns for the child strategy groups reveal 
two different patterns for four strategy groups. 

(12) Overgeneralisations in child strategy groups 
 Group 1 Group 2 Group 3 Group 4 

pure overgeneralisations -en -en -s -s 
phonological overgeneralisations -en/-s -en/-s -en/-s -en/-s 

Groups 1 and 2 use -en for pure overgeneralisations and both affixes for 
phonological overgeneralisations, while groups 3 and 4 do the same, but with -s 
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in pure overgeneralisations. So all groups have an HD-pattern. Compared to 
the adults, child groups 1 and 2 resemble adult group 1, an HD-pattern with 
pure -en overgeneralisations, while child groups 3 and 4 resemble adult group 3, 
an HD-pattern with pure -s overgeneralisations.  

The analysis of group results may, however, hide interesting individual 
patterns. When overgeneralisations of both affixes are found for a group, they 
are not necessarily of the same subject. There could be -s overgeneralising 
subjects, and -en overgeneralising subjects, or there could be subjects 
overgeneralising both. Therefore, the overgeneralisation patterns of individual 
subjects will now be discussed. 

5.4 Overgeneralising subjects 

Up until this stage of the exposition groups of subjects have been analysed. 
While this revealed general patterns, it may have failed to identify individual 
patterns that can tell us more about the appropriate model for Dutch 
pluralisation. In what follows, individual overgeneralisation patterns will be 
discussed. 

Overgeneralisations within subjects are important indicators of the possible 
presence of a default. The hypothetical scenario for the Words-and-Rules theory, 
presented in Chapter 4, predicts that children should have a single default. Thus 
within children we should only find overgeneralisations, whether pure or 
phonological, of a single affix. The Double Default Hypothesis (DDH) predicts 
that we should find phonological overgeneralisations only in adults. These 
overgeneralisations should be of both affixes, as subjects are assumed to have 
two fully defined phonological domains, one for each affix. It was suggested in 
Chapter 4 that a hybrid pattern of pure overgeneralisations of one affix and 
phonological overgeneralisations of both affixes might be a plausible step 
between an SD-pattern and a DD-pattern. Here, the overgeneralisation patterns 
of all the subjects in the cross-sectional study will be considered. 

5.4.1 Adults 

Table 28 shows the overgeneralisations per adult subject. Besides their 
pure, rhythmic, and sonority overgeneralisations, a total number of 
phonological overgeneralisations is provided. Finally, the last columns show the 
subjects’ overgeneralisations of items with antepenultimate stress. They have 
not been discussed until now, because it is impossible to find out if these items 
are pure or rhythmic overgeneralisations. The predictions of the rhythmic 
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factor for these items are not known, as items may or may not be interpreted as 
carrying secondary stress on the final syllable. However, they have been added 
in the table below to provide as much information as possible. 
Overgeneralisations of weak items, which are considered to be unreliable, are in 
parentheses. The order in which the subjects are presented relates to their 
overgeneralisations patterns, as they are given in Table 29 further below. 

Table 28 Overgeneralisations in adults 
Number of overgen. per type per subject. The number in parentheses indicates 
overgen. on items with weak neighbourhood 
Subj. pure 

overgen. 
rhythmic 
overgen. 

sonority 
overgen. 

phonological 
overgen. 

antepen. 
overgen. 

 -s -en -s -en -s -en -s -en -s -en 
II 
VII 
IX 

 
 
 

1 (1) 
3        
1 (1) 

 
 

 

3 (4) 
4 (4) 
2 (4)

 
 

  
 

 

3 (4) 
4 (4) 
2 (4)

 
 
1 

4 
4 
4 

IV 
V 
VIII 
X 

1 
1 
1 
2 

   (1) 
   (2) 

 
   (1)  

2 
1 
1 
2 

   (2)
   (1)
   (4)
   (2)

2 (1) 4 (1) 
1 
1 
2 

   (2) 
   (1) 
   (4) 
   (2)

3 
3 

 
1 

1 
 

1 
1 

I  4 (1) 1 4 (5)  1 4 (5)  2 
VI 
XI 

    (3) 1 
2 

1 (5) 
1 (3)

1 
2 

1 (5) 
1 (3)

 5 
3 

III 2     (1) 1 (1)    (2)    (3) 1 (1)   

Note that, while three of the adults did produce pure overgeneralisations of 
both affixes. However, the pure -en overgeneralisations produced by these 
subjects, are all of items with a weak neighbourhood, which makes them likely 
to be the result of analogy. These subjects are thus considered as producing 
pure overgeneralisations of a single affix only. 

Before turning to the theoretical predictions that can be derived from 
Table 28, the patterns will be discussed. If the presence of two affixes in pure 
overgeneralisations is not possible, seven logically possible overgeneralisation 
combinations arise by varying the presence of pure overgeneralisations (yes/no) 
and the affix(es) in phonological overgeneralisations (none/one/both). The 
possible combinations are: pure overgeneralisations only of one affix (SD), pure 
and phonological overgeneralisations of one affix (SD), pure 
overgeneralisations of one affix and phonological overgeneralisations of the 
other affix (HD), pure overgeneralisations of one affix and phonological 
overgeneralisations of both affixes (HD), phonological overgeneralisations only 
of both affixes (DD), no overgeneralisations, and finally phonological 
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overgeneralisations of one affix only (SD*) and pure overgeneralisations of one 
affix and phonological overgeneralisations of the other affix (HD*). These last 
two patterns are marked with *, because they partially match the SD or HD 
pattern, but do not fully match it. SD*-subjects could basically be considered 
either half SD-subjects, or half DD-subjects. As they produce phonological 
overgeneralisations of a single affix only, they miss the pure overgeneralisations 
of the SD-pattern, or the phonological overgeneralisations of the second plural 
affix of the DD-pattern. Similarly HD*-subjects miss the phonological 
overgeneralisations of the affix they use for pure overgeneralisations. The 
patterns, their occurrence-rate, and the subjects producing them are listed 
below.  

Table 29 Overgeneralisation patterns in adults 
Distribution of the affixes in the overgen. patterns produced by the subjects/sessions  

Overgeneralisations Affix Rate Pattern Subjects 
pure X, no phon. X = -en 

X = -s 
0.0 % 
0.0 %

SD  

pure X, phon. X X = -en 
X = -s 

27.3 % 
36.4 %

SD II, VII, IX 
IV, V, VIII, X 

pure X, phon. X+Y X = -en 
X = -s 

9.1 % 
0.0 %

HD I 
 

no pure, phon. X X = -en 
X = -s 

0.0 % 
0.0 %

SD*  

no pure, phon. X+Y 18.2 % DD VI, XI 
pure X, phon. Y X = -en 

X = -s 
0.0 % 
9.1 %

HD*  
III 

no pure, no phon. 0.0 %   

 

 

Only four of the logically possible overgeneralisation combinations occur in the 
adult data. These are representative of three patterns. Almost all the adults 
produced pure overgeneralisations. Those subjects who produced pure 
overgeneralisations of one affix, as well as phonological overgeneralisations of 
one affix, used the same affix for both types. Seven subjects have a single 
default.  

If the weak/unreliable items are not included in the analysis, we find that a 
majority of adult subjects (63.6%) overgeneralise one affix only, in pure and in 
phonological overgeneralisations. Two other subjects also produced pure 
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overgeneralisations, but in combination with phonological overgeneralisations 
of both affixes. The affix they used for pure overgeneralisations was also the 
numerically dominant affix in their phonological overgeneralisations.11 The fact 
that the dominant phonological affix matches the one used in pure 
overgeneralisations,  suggests that their pure overgeneralisations emerge from 
these subjects’ phonological overgeneralisations. The affix that is used most 
often in phonological overgeneralisations, has become so strong, that it is 
extended to pure overgeneralisations.  

There are several generalisations that can be made based on Table 28 and 
Table 29. First, all adult subjects overgeneralise. Second, pure 
overgeneralisations of both affixes indeed do not occur. Third, adult subjects 
who produce pure overgeneralisations also produce phonological 
overgeneralisations. With the exception of one subject, the affix used in pure 
overgeneralisations is also used in phonological overgeneralisations. Fourth, if 
the adult subjects do not produce pure overgeneralisations, they will produce 
phonological overgeneralisations of both affixes 

It is now safe to conclude that the DDH, which was originally proposed as 
the interpretation of the Words-and-Rules for adult Dutch, is not the only 
hypothesis that applies to adults. The presence of pure overgeneralisations, not 
allowed under the DDH, in the adult productions already suggested this. 
Instead of showing the expected DD-pattern, a majority of adult subjects 
actually overgeneralise one affix only, thus following the SDH. The HD-pattern 
was originally only expected in children. However, one adult with a single affix 
in pure overgeneralisations also produced phonological overgeneralisations of 
both affixes. The adults show evidence of patterns representative of all three 
interpretations of the (hypothetical scenario of the) Words-and-Rules theory, 
suggesting the hypothetical scenario is either not really a developmental order 
that has to run its course, or the predicted order is incorrect.  

 
 
 
 

                                                                 
 
 
11 One subject needs his/her overgeneralisations on antepenultimately stressed items to 
establish this. It was discussed in §5.1.2 that it is impossible to determine whether these 
overgeneralisations are pure or phonological. 



CHAPTER 5 
 
170 

 
5.4.2 Children 

Table 30 shows the overgeneralisations per child subject. They are again 
ordered according to the subjects’ overgeneralisation patterns. 

Table 30 Overgeneralisations in children 
Number of overgen. per type per subject. The number in parentheses indicates 
overgen. of items with weak neighbourhood 
Subj. pure overgen. rhythmic 

overgen. 
sonority 
overgen. 

phonological 
overgen. 

antepen. 
overgen. 

 -s -en -s -en -s -en -s -en -s -en 
a3 
a6 
b3 
b4 
b18 

 1 (1) 
3 (1) 
4 (2) 
1 
2 (3) 

 
 

2 (3) 
3 (4) 
4 (5) 
4 (5) 
3 (4) 

   
 

 

2 (3) 
3 (4) 
4 (5) 
4 (5) 
3 (4) 

 2 
5 
5 
3 
5 

a1 
a4 
a10 
a15 
b1 
b2 
b10 
b13 
b14 

1 
1 
1 
2 
2 
1 
3 
1 
1 

 
 

2 
1 
1 (1) 
 
1 
1 
1 (1) 
2 
 

 
 
   (2) 
   (1) 
   (1) 
   (1) 
 
 
   (1) 

2 (1) 
2 (2) 
2 (1) 
2 (2) 
1 (2) 
2 (2) 
   (3) 
1 (1) 
1 (1) 

4 (1) 
3 (2) 
3 (2) 
2 (2) 
2 (2) 
3 (2) 
1 (4) 
3 (1) 
1 (1) 

 
 
 

   (1) 
   (1) 
   (1) 
 
    
   (1) 

2 
 
1 
2 
1 
1 
2 
2 
 

 
 
1 

a14 
b5 
a7 
b11 
b15 
b17 

 
 
1 
1 
1 
1 

2 (2) 
2 

1 
1 
1 
1 
1 
2 

3 (4) 
2 (4) 
1 (2) 
2 
1 
2 (2) 

 
 
 
1 (2) 
1 (1) 
   (2) 

1 
1 
1 
2 (2)   
2 (1) 
2 (2) 

3 (4) 
2 (4) 
1 (2)   
2 
1 
2 (2) 

 
 
1 
1 
1 
1 

4 
5 

a5 
a8 
a11 
a13 
b16 

   (1) 
  (1) 
  (1) 
  (1) 

1 
2 
 
1 
1 

2 (3) 
3 (5) 
2 (4) 
2 (1) 
1 (3) 

   (1) 
 
1 (1) 
1 
   (2) 

1 (1) 
2 
1 (1) 
2 
1 (2) 

2 (3) 
3 (5) 
2 (4) 
2 (1) 
1 (3) 

1 
 
1 
 
1 

1 
 
3 
 
1 

a2 
a9 
a17 
b8 

   
 
 

1 

3 (1) 
3 (3) 
1 (1) 
 

 
 
 

   (1) 

 
 
 

1 (1) 

3 (1) 
3 (3) 
1 (1) 
 

 
 

 
1 

4 
 
 

 
a12 
b12 

3 
1 

  2 (1) 
1 

 
   (1) 

 
   (1) 

2 (1) 
1 

1 
1 

 

a16 
b6 
b7 
b9 

       (1)    (1)    
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Overgeneralisation patterns in individual children are the following: 

Table 31 Overgeneralisation patterns in children 
Distribution of the affixes in the overgen. patterns produced by the subjects/sessions  
Overgeneralisations Affix Rate Pattern Subjects 
pure X, no phon. X = -en 

X = -s 
0.0 % 
0.0 %

SD  

pure X, phon. X X = -en 
X = -s 

14.3 % 
22.9 %

SD a3/6, b3/4/18 
a1/4/10/15, b1/2/10/13/14 

pure X, phon. X+Y X = -en 
X = -s 

  5.7 % 
17.1 %

HD a14, b5 
a7, b11/15/17 

no pure, phon. X X = -en 
X = -s 

8.6 % 
5.7 %

SD* a2/9/17 
b8 

no pure, phon. X+Y  14.3 % DD a5/8/11/13, b16 
pure X, phon. Y X = -en 

X = -s 
0.0% 
2.9%

HD*  
a12, b12 

no pure, no phon.  8.6 %  a16, b6/7/9 

In many respects the results of the children are similar to those of the 
adults. First, the child data suggest that the hypothetical scenario of the Words-
and-Rules theory does not apply. Instead children may produce any of the 
overgeneralisation patterns representative of the three interpretations of the 
theory. Second, like the adults no child produces pure overgeneralisation of 
both affixes. Third, both adults and children who produce pure 
overgeneralisations produce phonological overgeneralisations as well. 
Generally, at least some of these phonological overgeneralisations are of the 
affix used in pure overgeneralisations. Both in the adult data and the child data, 
some exceptions to this generalisation are found, namely, subjects III, a12, and 
b12. These subjects produce an HD*-pattern of pure overgeneralisations of -s 
and phonological overgeneralisations of -en. It is not clear why they show this 
pattern, and not an SD- or HD-pattern. Adult subjects III as well as the child 
subjects a12 and b12 use -s for a majority of their pluralisations, however, so do 
other subjects who do not produce this pure X with phonological Y 
overgeneralisation pattern. 

There are two obvious differences between the adults and children. While 
all of the adults produced overgeneralisations, four of the children do not 
overgeneralise at all. The other difference concerns the SD*-pattern. This 
pattern, that was found for four children, was not produced by any of the 
adults. Those adults who did not produce a pure overgeneralisation did 
produce phonological overgeneralisations of both affixes. 
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For most of the children, the affix used in the pure overgeneralisations is 
not only used for phonological overgeneralisations as well, it is in fact the 
numerically dominant affix in phonological overgeneralisations. This is obvious 
when only one affix is overgeneralised; however, this generalisation also applies, 
to some extent, to the HD-subjects. Of the six HD-subjects, three use their 
dominant phonological affix for pure overgeneralisations (column A below), 
while three others produce an equal number of phonological -en and -s 
overgeneralisations (column B below). The three subjects with an equal number 
of phonological -en and -s overgeneralisations also produced overgeneralisations 
on antepenultimately stressed items of the affix in their pure 
overgeneralisations. The relationship between the affix in pure 
overgeneralisations, and the dominant affix in phonological overgeneralisations 
in the children is shown in (13). 

(13) Relation between pure and phonological overgeneralisations in HD-subjects 
A = subjects whose dominant affix in phon. overgen. is used in pure overgen. 
B = subjects who produce an equal number of phon. -en  and -s overgen. 

without antepenultimate items with antepenultimate items
A B A B 

3/6=50.0% 3/6=50.0% 6/6=100.0% 0/6=0.0% 

In sum, like the adults the children show evidence of all three interpretations of 
the Words-and-Rules theory. The hypothetical scenario for the theory, presented 
in Chapter 4, suggested that children should produce SD-patterns, and perhaps 
some HD-patterns, but no DD-patterns. A double default is only predicted for 
adults. The fact that there are subjects with a DD-pattern is not detrimental to 
the hypothetical scenario.  

5.5 Summary 

5.5.1 Adults 

Eleven adults were administered a Wug-test to serve as a control group for the 
children taking part in the core experiment of this chapter. Their productions 
were meant to serve as a check on generalisations found in literature on Dutch 
pluralisation, and in an analysis of the Van Dale corpus. Results of the Wug-test 
showed that both rhythm and sonority influence pluralisation. The adults’ 
plural productions generally followed the same pattern as those in the Van Dale 
corpus.  
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It is usually assumed that  adult speakers have reached a final state which is 
the same, or at least highly similar, for all speakers. Surprisingly, when a cluster 
analysis was performed, it was revealed that the adult subjects are divided over 
three strategy groups. The following patterns were found for these groups: 

(14) General distribution and overgeneralisation patterns in adults strategy groups 
Strategy group General distribution Overgeneralisations 
group 1 sonority at ends of sonority 

scale, rhythm elsewhere 
pure -en, phonological -en and -s  

group 2 mostly-en plurals pure and phonological -en 
group 3 influenced by sonority 

factor 
pure -s, phonological -s and -en 

At an individual level, the overgeneralisation patterns of the adults differed 
per subject. The produced patterns are shown in Table 32. 

Table 32 Overgeneralisation patterns in adults 
Percentage of adults producing overgeneralisation pattern x 

 adults 
SD 63.6%
HD 9.1%
DD 18.2%
SD* 0.0%
HD* 9.1%
no overgen. 0.0%

The productions of most subjects fit the Single Default Hypothesis (SDH). 
However, as the SDH only allows overgeneralisations of one affix and some 
subjects were found to overgeneralise both affixes, this interpretation of the 
Words-and-Rules theory does not apply to adult Dutch in general. The Double 
Default Hypothesis (DDH), which Pinker (1999) suggested for the Dutch 
plural in adults, fits the data of just two subjects. The DDH only allows 
phonological overgeneralisations, but as most subjects also produced pure 
overgeneralisations the DDH does not apply to adult Dutch in general, either. 
A hybrid overgeneralisation pattern, which combines the general default from 
the SDH with the phonological defaults of the DDH, was presented in Chapter 
4 as a plausible step between the two hypotheses, which might apply to children 
acquiring Dutch. Interestingly, one adult subject produced an HD-pattern. The 
HDH is also produced by adults. It appears that the hypothetical scenario for 
the Words-and-Rules theory is not a developmental path. Rather, and importantly, 
all three overgeneralisation patterns, each representative of a slightly different 
interpretation of the theory, seem to occur alongside each other. If the adults 
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do not have a singular strategy for pluralisation it is more difficult to predict 
which strategy children will use. 

5.5.2 Children 

To elicit plural productions, 17 4-year olds and 18 5-year olds were given the 
same Wug-test as the adults. The results of this Wug-test showed that the 
rhythmic and sonority factor influence the productions of the children but 
much less so than in the adults and Van Dale. Some areas of the plural 
landscape have a clear preference for -en or -s, but others do not. It was found 
that, overall, -s increases gradually with age, while -en decreases, until -s is used 
more often. In adults -en is again the most frequently used affix. 

A cluster analysis was also performed on the 4- and 5-year old subjects, and 
it revealed four strategy groups. The following patterns were found for these 
groups.  

(15) General distribution and overgeneralisation patterns in child strategy groups 
Strategy group General distribution Overgeneralisations 
group 1 mostly -en plurals, some -s for 

penult. stress + diphthong/vowel 
pure -en  
phonological -en and -s 

group 2 mostly zero-marked plurals, but -en 
after fin. stress, and -s after penult. 
stress + sonorant/vowel 

pure -en  
phonological -en and -s 

group 3 influenced by sonority and 
rhythmic factor 

pure -s  
phonological -s and -en 

group 4 -s plurals, unless item ends in 
obstruent (zero-marking) 

pure -s  
phonological -s and -en 

Individual subjects have different overgeneralisation patterns. The 
overgeneralisation patterns produced by the children in the cross-sectional 
study are shown in Table 33.  

Table 33 Overgeneralisation patterns in children 
Percentage of children producing overgeneralisation pattern x 

 4-year olds 5-year olds
SD 35.3% 44.4%
HD 11.8% 22.2%
DD 23.5% 5.6%
SD* 17.6% 5.6%
HD* 5.9% 5.6%
no overgen. 5.9% 16.7%
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A substantial number of subjects only overgeneralised one affix, but as not all 
subjects did this, the SDH has to be dismissed as a single model for the 
acquisition of Dutch. The DDH was found to apply to the productions of 
some of the child subjects, but as a majority of the 4- and 5-year olds produced 
pure overgeneralisations, which this model does not allow, the DDH has to be 
dismissed as the only possible model, too. The HDH also applies to the 
production of some children. It thus appears that both adults and children can 
follow different interpretations of the Words-and-Rules theory. 
 
The data from both the adults and the children showed evidence of all three 
interpretations of the Words-and-Rules theory at all ages. The results of the cross-
sectional study thus suggest that subjects do not necessarily follow the order of 
overgeneralisation patterns predicted by the hypothetical scenario for the 
theory. A second important finding of the cross-sectional study concerns the 
pure overgeneralisations. These are the strongest type of overgeneralisation that 
can occur, all factors suggests that an item should take X, yet Y is used. 
Interestingly, none of the subjects produced pure overgeneralisations of both 
affixes; either -s or -en is used by a single subject for pure overgeneralisations, 
but not both. 

The children in this study were in some sense already advanced pluralizers. 
It was mentioned in Chapter 4 that children start producing plurals when they 
are 2-years old. The youngest child in the present experiment was 4;0. Although 
these children may not have fully mastered Dutch pluralisation, they are no 
longer novices with respect to this subject. It is not inconceivable that a single 
interpretation applies to the productions of young subjects in the beginning 
stages of pluralisation. A longitudinal study of 2- and 3-year olds will be 
discussed in the next chapter. The aim of this study is twofold. First, we want 
to determine if subjects indeed all start with the same interpretation of the 
theory. Second, we want to obtain information about the development of 
pluralisation in individuals, rather than in groups. 



CHAPTER 5 176 

 



6        Longitudinal production experiments 
 
 
 
 
 
 
 
 
 
None of the children in the cross-sectional experiment produced pure 
overgeneralisations of both affixes. They did, however, overgeneralise both 
affixes to adhere to either of the phonological factors, rhythm and/or sonority. 
What is more, the single affix used for pure overgeneralisations usually matched 
the dominant affix in the phonological overgeneralisations. Surprisingly, the 
data from some adults showed a similar pattern. In all age groups there were 
subjects with a Single Default (SD) overgeneralisation pattern, subjects with a 
Double Default (DD) overgeneralisation pattern, and subjects with a Hybrid 
Default (HD) overgeneralisation pattern. A hypothetical scenario of the Words-
and-Rules theory for the acquisition of Dutch (see Chapter 4) suggested that 
children should produce an SD-pattern, representative of the Single Default 
Hypothesis, while adults are expected to produce a DD-pattern, characteristic 
of the Double Default Hypothesis. It was proposed that an HD-pattern might 
be produced in the transition from one hypothesized stage to the other. In 
short, based on the hypothetical scenario for the acquisition of Dutch, the 
following order of overgeneralisation patterns was expected to be found: SD > 
HD > DD. However, as both SD- and HD-patterns were  produced by adult 
controls, it seems the hypothetical scenario needs to be reconsidered. All three 
patterns can in fact be the endstate, depending on the subject. To shed more 
light on this issue, this chapter will consider longitudinal data sets in an attempt 
to determine if the development of overgeneralisation patterns matches that of 
the hypothetical scenario for the acquisition of Dutch, or if a different 
developmental order of the SD-, HD-, and DD-patterns can be established. 

The cross-sectional data suggested a link between the affix in pure 
overgeneralisations and the dominant affix in phonological overgeneralisations. 
If pure overgeneralisations do indeed depend on, or emerge from phonological 
overgeneralisations, this implies learners have knowledge of phonological 
domains from very early on. A longitudinal study could determine if children 
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do produce phonological overgeneralisations before pure overgeneralisations. 
As even the youngest children in the cross-sectional experiment had already 
been producing plurals for some time, it was decided to investigate even 
younger children, 2;8-3;3 at the beginning of the study, longitudinally. The 
children were followed for one year. This allowed us to track the development 
of -en and -s in their productions, as well as the development of 
overgeneralisation patterns in their productions.  

The general results of the longitudinal study, the overgeneralisation 
patterns, and the development of individual subjects, will be considered in this 
chapter. The study took an experimental approach that was similar to that of 
the cross-sectional study. Every three months the children participated in a 
Wug-test. During the second half of the test (after 6 months) a reverse Wug-test 
was also administered. In this test subjects had to produce the singular form of 
a presented plural. The aim of this reverse Wug-test was to determine to what 
extent the children have tacit knowledge of the internal morphological structure 
of existing plurals and of the analyzability of nonce plurals.  

6.1 The Wug-test 
 
The first experiment of the longitudinal study, which is discussed in this 
section, is basically the same Wug-test that was part of the cross-sectional study 
discussed in Chapter 5. However, there were a few differences. First, instead of 
just once, the test was done 3-5 times (differing per subject due to his/her 
availability1) with three month interludes. Second, there were some changes in 
the items vis-à-vis the cross-sectional test, which will be discussed below. 

6.1.1 The items 

The items used in the Wug-test were largely the same as those used in the cross-
sectional experiment. However, as the children in the longitudinal study were 
younger (the youngest child was 2;8 at the first test), their attention span was 
bound to be shorter. The number of items in the longitudinal Wug-test was 
therefore reduced to 22 nonce items (from 46 in the cross-sectional 
experiment) and 10 existing, familiar words  (from 13 in the cross-sectional 
experiment). The maximum number of syllables per item was also reduced 
from four to three. This move affected only one earlier four-syllable item, and 
is therefore unlikely to affect a comparison of the cross-sectional and 
                                                      
1 Some children left the day-care centre before the study was finished, others turned 4;0 
after the third or fourth test, and subsequently left for pre-school. 
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longitudinal study. The reason for reducing the number of syllables was a fear 
of truncation. The four-syllable item was the only one occasionally truncated by 
the 4- and 5-year olds. Truncations are usually found in children younger than 
those in the present study (e.g. Taelman 2004, Fikkert 1994). It is worth noting 
that subjects for Berko’s (1958) Wug-test were found to have more difficulties 
with the different morphological processes than the children in Brown (1973), 
who were younger. With respect to this unexpected situation Brown concluded 
that the use of nonce stems instead of real ones might be the cause. As the 
present study also uses nonce words, it is not inconceivable that the subjects 
would truncate more in the test than they would in spontaneous speech. This 
prompted having a three syllable maximum for the test items, expecting fewer 
cases of truncation as a result. 

The distribution of the nonce items over the plural landscape in the current 
test can be seen in Table 1.  

Table 1 Distribution of nonce words across plural landscape 
Nonce words per area of the plural landscape. Number in parentheses indicates the test 
it was in 

  final penultimate antepenult. 
plosive /nopi"kat/ (1-5) /"plEikop/ (1-5) 

 
/"lebasIt/ (1-5) obstruent 

fricative /"klos/ (1-5) 
/ka"luf/ (2-5) 

/"pibos/ (1-5) 
/"bOrIx/ (2-5) 

 

liquid /"xrEl/ (1,2,5) 
/"krAl/ (3,4) 
/bi"ral/ (1,2,5) 
/ka"rel/ (3,4) 
/kara"dIl/ (1-5) 

  sonorant 

nasal  /"kilAn/ (1-5) 
 

 

diphthong diph. /"w{y/ (1-5) 
 

/"prokau/ (1-5) 
/ka"bemEi/ (1-5) 

 

front /"spy/ (1-5) 
/pu"mi/ (1-5) 

/so"kali/ (1-5) 
/"kore/ (5) 

/"tilake/ (1-5) 
 

vowel 

back /"sna/ (1-5) 
/vo"pa/ (1-5) 

/"bola/ (1-4) 
 

/"fenimo/ (1-5) 

The original set of items, i.e. those of rounds 1 and 2 of the test, was 
replaced with a new, though similar, set for each of the rounds 3, 4, and 5. In 
round 3 a reverse Wug-test, which will be discussed in §6.5, was added to the 
task. To avoid a possible learning effect the items for both regular and reverse 
Wug-test were adapted for each round. The general pattern of the items 
remained the same, though. The stress pattern of an item would not change, 
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and neither would the length of the vowel and the final consonant/vowel. 
Initially all fricative-final items ended in /s/; to diversify the items, two items 
that ended in a non-sibilant fricative were added to the set of test items in the 
second round of tests. Finally, a mistake was made in the construction of an 
item for the fifth round of tests. In previous rounds there was one bisyllabic 
word with penultimate stress and a final back vowel. In the fifth round the 
corresponding item ended in a front vowel. Table 1 showed the spread of the 
stem patterns of the nonce words over the plural landscape.  shows the 
precise items for each round. 

Table 2

Table 2 Nonce words per test 
Test 1/2 Test 3 Test 4 Test 5 
"klos 
"xrEl 
"spy 
"sna 
"w{y 
ka"luf (2) 
bi"ral 
pu"mi 
vo"pa 
nopi"kat 
kara"dIl 
"plEikop 
"pibos 
"bOrIx (2) 
"kilAn 
"bola 
 
"prokau 
so"kali 
ka"bemEi 
"lebasIt 
"tilake 
"fenimo 

"slos 
"krAl 
"bry 
"kla 
"m{y 
pi"duf 
ka"rel 
ko"ri 
si"ma 
biko"rat 
boka"tIl 
"pr{ylop 
"kekos 
"lokIx 
"belAn 
"kosa 
 
"krapau 
pa"koli 
pi"remEi 
"pekirIt 
"pilote 
"pekolo 

"xros 
"snAl 
"sny 
"ska 
"x{y 
ka"tuf 
xo"tel 
tu"li 
by"ka 
puli"tat 
xari"kIl 
"laulop 
"nepos 
"napIx 
"tipAn 
"poma 
 
"kletau 
pe"kani 
pi"lykEi 
"dotimIt 
"melape 
"lakono 

"stos 
"trEl 
"ky 
"pra 
"n{y 
li"tuf 
so"tal 
to"mi 
bo"da 
xino"rat 
roki"tIl 
"kEilop 
"bilos 
"slemIx 
"votAn 
 
"kore 
"typau 
ky"rupi 
xa"ritEi 
"patevIt 
"kimare 
"maliko 

To determine which affix an item is expected to take, a list was compiled 
showing the predictions of the rhythmic and sonority factors, as well as those 
of the neighbourhood type frequency. This list facilitated identification of 
overgeneralisations. Recall from  Chapters 3 and 5 that high type frequency 
affects productivity of morphological rules (Bybee 1985), and that type 
frequency is a better predictor of the outcomes of exemplar-based models than 
token frequency (Eddington 2003). For Dutch, type frequency was found to be 
a crucial variable in a lexical decision task (Bertram, Baayen & Schreuder 2000, 
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De Jong, Schreuder & Baayen 2000). For this reason neighbourhood type 
frequency was used to predict which affix should be used.  

It has been shown earlier, in §5.1.2, that neighbourhood type frequency 
affects the strength of both pure and phonological overgeneralisations. A 
production that goes against a prediction based on a high neighbourhood type 
frequency, with an overwhelming majority favouring the expected affix, is more 
meaningful than one that goes against the predictions of a small 
neighbourhood.  on the next page shows the predictions of the 
phonological factors, the neighbourhood type frequency, the expected affix, 
and the strength of the prediction. A distinction has again been made between 
close and wide neighbourhood frequency. Remember that close neighbourhood 
frequencies are those of neighbours with the same stress pattern and identical 
final rhyme, i.e. /"tr{y/ trui ‘sweater’ is a close neighbour of the nonce word 
/"w{y/. Wide neighbourhood frequencies are those of neighbours with the 
same stress pattern and a final sound that belongs to the same sonority category 
as that of the nonce word. As in the Van Dale analysis liquids and nasals have 
been collapsed into a single class, sonorants, for this purpose, i.e. both /r´"bEl/ 
rebel ‘rebel’ and /mOr"fem/ morfeem ‘morpheme’ are wide neighbours of the 
nonce word /bi"ral/.  

Table 3

As before, the strength of the close neighbourhood is indicated in the ‘c’ 
column, and that of the wide neighbourhood in the ‘w’ column. For wide 
frequencies the neighbourhood was considered to be strong when more than 
75% of types in that group preferred the expected affix. In the case of 
sonorant-final words the wide neighbourhood frequency is so close to 75% that 
they are marked with ‘*’ in the table. In the close neighbourhood, items with a 
total neighbourhood of 5 items or less receive no strength marker; items that 
have a total neighbourhood of 6-20 items, of which at least 90% takes one or 
the other affix, are marked ‘!’ for strength; and items with a total 
neighbourhood of 21 or more items, of which at least 90% takes one or the 
other affix, are marked ‘!!’ for strength. 

As in Chapter 5, items with a very weak close/wide neighbourhood, are 
listed in grey cells, as they are considered to be too unreliable to draw 
conclusions from their productions.  
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Table 3 Predictions for nonce words in longitudinal study 
 stress sonority neighbourhood 
 c w   type -en type -s 

expected 
affix 

nopi"kat 
"w{y 
"klos 

!! 
! 
! 

! 
! 
! 

-en 
-en 
-en 

-en 
-en 
-en 

111 
13 
8 

0 
0 
0 

-en 
-en 
-en 

ka"luf  ! -en -en - - -en 
so"kali 
"bola 
"kilAn 
"kore 

!! 
!! 
! 
! 

! 
! 
* 
! 

-s 
-s 
-s 
-s 

-s 
-s 
-s 
-s 

4 
0 
0 
1 

242 
149 
14 
10 

-s 
-s 
-s 
-s 

bi"ral 
ki"vel 
"krAl 

!! 
!! 
! 

* 
* 
* 

-en 
-en 
-en 

-s 
-s 
-s 

51 
27 
17 

0 
0 
1 

-en 
-en 
-en 

"xrEl 
kara"dIl 

 * 
* 

-en 
-en 

-s 
-s 

23 
1 

5 
0 

-en 
-en 

"bOrIx  -s -en 0 2 -s 
ka"bemEi 
"prokau 

 ! 
! 

-s 
-s 

-en  
-en 

1 
3 

0 
2 

-en 
-en 

"plEikop 
"pibos 

 -s 
-s 

-en 
-en 

2 
2 

0 
0 

-en 
-en 

"sna 
vo"pa 

! 
! 

! 
! 

-en 
-en 

-s 
-s 

0 
0 

16 
7 

-s 
-s 

pu"mi 
"spy 

 -en 
-en 

-s 
-s 

5 
0 

9 
5 

-s 
-s 

"fenimo 
"tilake 

!! 
!! 

! 
! 

 
 

-s 
-s 

0 
0 

36 
10 

-s 
-s 

"lebasIt    -en 1 2 -s 

Legend for Table 3: 
c  = strength of close neighbourhood (items with exact same stress pattern/rhyme) 
w = strength of wide neighbourhood (items with same stress pattern/final sound in 
        same sonority category) 
Strength markers: 
!!  = close neighbourhood of 21< items, 90% of which takes the predicted affix 
!   = close neighbourhood of 6-20 items, 90% of which takes the predicted affix OR 
       wide neighbourhood frequency preference of more than 75% for predicted affix 
*  = neighbourhood frequency preference of around 75% for predicted affix 

There were 10 filler items in this test; five of these items end in -s, four end in -
en and one is irregular.  

Table 4 Existing words in longitudinal study 
-en -s irregular 
/"tAk/ - /"tAk´n/ 
/"bAl/ - /"bAl´n/ 
/ko"nEin/ - /ko"nEin´n/ 
/kroko"dIl/ - /kroko"dIl´n/ 
 

/"radijo/ - /"radijos/ 
/"vArk´n/ - /"vArk´ns/ 
/"lep´l/ - /"lep´ls/ 
/"klaun/ - /"klauns/ 
/para"ply/ - /para"plys/ 

/"Ei/ - /"Eij´r´n/ 
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6.1.2 The subjects 

The subjects in the longitudinal study were younger than those in the cross-
sectional study. They were recruited through day-care centres in Utrecht. At the 
start of the study 22 monolingual subjects were between 2;8 and 3;3 years of 
age. Two of the children dropped out after the first round, one because she 
failed to provide any answers, and one because she indicated that she no longer 
wanted to take part. None of the 20 remaining children had received speech 
therapy or the like. Two of the children, E and P, were reported to have family 
members with dyslexia. However, they did not appear to have more or less 
trouble with the task than the other subjects.  

The subjects were spread over four different day-care centres. Testing took 
place at the day-care centre. When possible a separate room was used. On a few 
occasions more children were present in the room during testing. However, 
they seemed to be mesmerized by the pictures on the computer and kept very 
quiet while watching. The child tested at that moment did not appear to be 
distracted by the presence of the others. 

Children who reached the age of four before testing was finished, did not 
participate in all rounds of testing, as they left their day-care centre for pre-
school. Three of the children left their day-care centre earlier than expected, 
which is why for them there are data for tests 1-3 only. One of the children, E, 
has no data for the final test due to equipment failure. This happened on a few 
other occasions with other children, but then a make up test was administered 
within a few days of the original test. As E’s missing test took place on her final 
day at the day-care centre there was no opportunity to do the make up test. 
Missing tests are marked X in Table 5. Tests in which the subject failed to 
produce more than 3 scorable plurals were also eliminated and are in 
parentheses. This leaves a total of 82 usable tests, for 20 subjects.2 In the 
general analysis below the term “subjects/sessions” will be used. This term 
refers to the separate sessions, but also indicates that some of these sessions 
may be from the same subject. 

 
 
 
 

                                                      
2 The subjects were numbered (or assigned letters) at the start of testing according to 
age. Background information for the children was not obtained until the second round 
of tests. This information revealed that three of the children, C, H, and T,  are bilingual. 
They are not included in this analysis. 
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Table 5 Subject ages per test 
 gender Test 1 Test 2 Test 3 Test 4 Test 5 

A 

B 

D 

E 

F 

G 

I 

J 

K 

L 

M 

N 

O 

P 

Q 

R 

S 

U 

V 

W 

f 

m 

f 

f 

f 

m 

m 

m 

f 

m 

f 

f 

m 

f 

f 

f 

f 

f 

m 

m 

2;8,10 

2;8,15 

(2;8,29) 

(2;9,4) 

2;9,14 

2;9,20 

2;10,13 

(2;10,13) 

2;10,28 

2;11,3 

2;11,19 

2;11,29 

3;0,3 

3;0,17 

3;0,24 

3;1,0 

3;1,19 

(3;2,17) 

(3;2,20) 

(3;3,0) 

2;11,23 

2;11,21 

3;0,4 

3;0,10 

3;0,24 

3;1,3 

3;1,14 

(3;1,19) 

3;1,27 

3;2,11 

3;2,27 

3;3,6 

3;3,9 

3;4,1 

3;4,9 

3;4,6 

3;4,25 

3;5,23 

3;5,19 

(3;6,8) 

3;2,11 

3;2,16 

3;2,23 

3;3,14 

3;3,28 

3;3,26 

3;3,26 

3;4,14 

3;4,22 

3;5,3 

3;5,22 

3;6,5 

3;6,10 

3;6,24 

3;7,18 

3;7,1 

3;7,20 

3;8,25 

3;8,14 

3;9,0 

3;5,28 

3;5,15 

3;5,23 

3;6,25 

3;7,8 

3;6,25 

3;6,25 

3;7,13 

3;7,27 

3;8,22 

3;8,21 

3;9,11 

3;9,9 

3;9,23 

3;10,4 

3;10,0 

X 

3;11,17 

X 

X 

3;8,21 

3;8,16 

3;8,30 

X 

3;10,11 

3;9,19 

3;9,17 

3;10,12 

3;10,20 

3;11,2 

3;11,18 

3;11,26 

3;11,24 

3;11,19 

X 

X 

X 

X 

X 

X 

Though  divides the tests by round, these rounds are irrelevant to 
the analysis below: the results will not be analysed by round. The rounds merely 
indicate the cycle in which a child was tested, and consequently which items it 
was tested on, at which age. Within subjects the rounds do carry significance; as 
the rounds progress, the child grows older, and performance usually improves. 
Children typically produced an increasing number of usable, i.e. -en, -s, or -ø, 
answers as they grew older. This may not only reflect acquisition of the Dutch 
plural, but also be a familiarisation test-effect.  

Table 5
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6.2 General results 
 
In the previous chapter it was established that in analysing the data with a view 
to developmental patterns, it is better to consider strategy groups than age 
groups, as it allows identification of subjects who employ similar pluralisation 
strategies. The 3-year olds, however, varied so much in their productions, both 
within and between subjects, that a subdivision in strategy groups resulted in 
groups of just one or two subjects. As a result these groups contained too few 
data to extract reliable profiles. Before looking at the individual results of the 
subjects, the results will be considered of the subjects/sessions of the 
longitudinal study as one group. This allows a comparison of the longitudinal 
results with those of the cross-sectional study. The subjects will then be divided 
into smaller age groups to consider their productions.  

As before, the subjects’ productions were divided into six categories: -en, -s 
and -ø plurals, items that underwent double marking, miscellaneous productions 
(change in rhyme, or stress pattern, truncation, diminutive), and missing 
productions. On occasion subjects in this study, more often than those in the 
cross-sectional study, refused to produce an inflected form, the task was 
continued, but the item was categorized as missing.  The distribution of the 
subjects’ productions over the categories can be seen in  on the next 
page. To facilitate comparison, figures from the cross-sectional experiment are 
repeated from the relevant table seen earlier in section 5.2. Note that the 3-year 
olds also cover 11 subjects between 2;8-2;11. The bold percentages for the -en 
and -s plurals show the dramatic changes in the use of these affixes over time. 
Initially, a high percentage of plurals take the -en plural affix. Its use then 
consistently decreases with age. However, a major change occurs in the use of -
en from the 5-year olds to the adults. A similar increase of -s occurs, but is much 
less strong. The youngest children have a relatively low percentage of -s 
pluralisations. This percentage strongly increases from the 3- to the 4-year olds, 
and then gradually increases further. 

Table 6
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Table 6 Overall results of the Wug-test per age group 
Plural responses per age group in exact numbers and in percentages. Bold percentages 
indicate a relatively large shift between groups 

  3-year 
olds 

4- year 
olds 

5-year 
olds 

adults 

  1776 items 782 items 828 items 506 items 
-en  761 

42.8%
 241 

30.8%
203 

24.5%
267 

52.8% 
-s  224 

12.6%
195 

24.9%
250 

30.2%
173 

34.2% 
-ø  413 

23.3%
187 

23.9%
287 

34.7%
10 

2.0% 
double 
marking 

 36 
2.0%

12 
1.5%

2 
0.2%

0 
0.0% 

Latin 
plurals 

0 
0.0%

0 
0.0%

0 
0.0%

5 
1.0% 

miscellaneous 

stress 
change 

36 
2.0%

19 
2.4%

9 
1.1%

44 
8.7% 

 other 244 
13.7%

113 
14.5%

74 
8.9%

7 
1.4% 

missing  62 
3.5%

15 
1.9%

3 
0.4%

0 
0.0% 

Interestingly, -en and -s plural productions for nonce words combined form 
circa 55% of all productions in the 3-, 4- and 5-year olds as a group, and thus 
are fairly stable. It is the balance of -en  and -s that seems to shift over time. The 
combined -en and -s productions in adults form 87% of all productions. The 
percentage of zero-marked plural was high in the child subjects, but very low in 
adults. The 5-year olds produced more zero-marked plurals than the younger 
subjects. As the total percentage of -en and -s plurals was about 55% in all age 
groups, the increase in zero-marking is unlikely to be caused by confusion; 
rather they appear to result from a drop in those productions that were 
categorized as “other”. 

The overall distribution of -en, -s, and -ø in the 3-year olds, compared to the 
overall distribution of these affixes in the cross-sectional subjects, is as follows: 
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Fig. 1 Overall distribution of -en, -s, and -ø 

0%

10%

20%

30%

40%

50%

60%

70%

3 year-olds 4 year-olds 5 year-olds adults

-s
-en
-ø

 
It can be seen in this figure that the 3-year olds prefer to use -en for 
pluralisation, while the 4- and 5-year olds appear to be undecided. The youngest 
subjects use -en much more often than they use -s, while zero-marked plurals are 
somewhere in the middle. The 4- and 5-year olds produce plurals with -en, -s, 
and -ø at roughly the same rate. The overall development inFig. 1 is a slow but 
steady increase in the use of -s plurals, from the youngest children to the adults. 
In contrast, the use of -en decreases from 3-year olds to 4-year olds to 5-year 
olds, and then increases again in adults. Zero-marked plurals are practically 
non-existent in adults. 

The longitudinal study was meant to capture the development of the 
acquisition of the Dutch plural. As the study covers 16 months of a turbulent 
period in language acquisition, the group should not be viewed as a whole. This 
approach is bound to obscure changes in individual children. The group is 
therefore subdivided into smaller groups. At a later stage individual results will 
be considered, but first the group is divided into age groups. The idea behind 
this division into age groups is to examine whether the development between 
3-, 4- and 5-year olds in Fig. 1, is also visible within the 3-year olds. Five age 
groups were distinguished, each covering 3 months, except the first, which 
covers 4 months. The following groups are distinguished: 

(1) age group 1:  2;8 - 2;11 11 subjects/sessions  
 age group 2: 3;0 - 3;2  16 subjects/sessions 
 age group 3:  3;3 - 3;5  19 subjects/sessions 
 age group 4: 3;6 - 3;8  19 subjects/sessions 
 age group 5: 3;9 - 3;11 17 subjects/sessions 

It is possible for two sessions of the same subject to fall into the same age 
group. This was the case for two subjects in age group 1, A1/A2 and B1/B2, 
one subject in age group 2, D2/D3, and three subjects in age group 5, N4/N5, 
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O4/O5, and P4/P5. The distribution of the three main affixes, -en, -s, and -ø in 
the these groups is shown below. 

Fig. 2 Distribution of -en, -s, and -ø per age group in 3-year olds 
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The production rate of both -en and -s plurals is about the same for age groups 
one to four, then an increase is found for both -en and -s in group five. At the 
same time there is a decline in the number of zero-marked plurals. The 
development within the 3-year olds is different from that in , most 
notably for -en. 

Fig. 1

To enable comparison, the subjects in the cross-sectional experiment were 
also divided into age groups. These groups covered 3-5 months. Although 
some of the more extreme shifts were found to be the result of a clustering of 
subjects with a preference for zero-marking, the cross-sectional subjects were 
subdivided into smaller age groups in . After all, it is impossible to be sure 
that zero-marking is not characteristic of that age. In  the results of the 3-
year olds are added to those of the cross-sectional subjects. 

Fig. 3
Fig. 3

Fig. 3  Distribution of -en, -s, and -ø per age group 
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In sum, it appears that the 3-year olds have developed further in the process of 
acquiring -en than -s. When children become aware of -s, i.e. production of 
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plurals with this affix increase, the production rate of -en plurals decreases. 
When children reach the age of about 4;6 years, -en and -s are used almost 
equally often. At 5;6-5;11 -s is even used more often than -en. These are the 
general trends of the longitudinal study. As the main interest of this thesis is the 
presence of a default, the production of overgeneralisations, known indicators 
of defaulthood, in the longitudinal study will now be considered. 
 

6.3 Overgeneralisations 
 
It was established in previous chapters that different types of 
overgeneralisations can occur in Dutch nonce words in both child and adult 
productions. Pure overgeneralisations, in which a certain affix is used, while 
neighbourhood frequency, rhythmic factor and sonority factor all predict the 
other affix to be used, are the strongest indicators of defaulthood. An example 
of a pure overgeneralisation in the nonce words in the Wug-test would be 
/nopi"kat-s/; the neighbourhood frequency of this item, as well as the 
phonological factors predict /nopi"kat-´n/. Weaker overgeneralisations are 
those in which one of the phonological factors influencing the pluralisation 
process, is overapplied. An example is /"plEikop-s/; both neighbourhood 
frequency and the sonority factor predict /"plEikop-´n/, while the rhythmic 
factor predicts -s.  

The different versions of the Words-and-Rules theory considered here 
predict different patterns of overgeneralisations. The Single Default Hypothesis 
(SDH) predicts pure overgeneralisations, as these are indicators of a true default 
that makes no demands on a stem, other than its grammatical category. Use of 
both affixes for pure overgeneralisations by the same subject is predicted not to 
occur; within subjects one affix functions as the default, but between subjects 
the default affix can vary. Phonological overgeneralisations may occur, but are 
coincidental, and all of the same affix as that used in pure overgeneralisations. 
When the phonological factors offer conflicting predictions for a nonce word, 
and use of the single default goes against the predictions of the neighbourhood 
type frequency and one of the factors, the other phonological factor is 
followed; a phonological overgeneralisation is the result.  

The DDH, based on Pinker (1999) and discussed in Chapter 4, predicts 
phonological overgeneralisations of both affixes. Each affix will be 
overgeneralised within its own domain. The two domains together are assumed 
to be in complementary distribution, so each item must fall into one of the two 
domains. Hence pure overgeneralisations are not predicted. 
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A third version of the theory was suggested in Chapter 4 as part of a 
hypothetical scenario for the Words-and-Rules theory in Dutch: a transitional, 
hybrid stage which plausibly followed from the other two hypotheses. If the 
search for a default is innate, children acquiring Dutch start with a single 
default, and have to move towards a double default in adulthood, it is 
imaginable that there is a transitional stage. This hypothetical stage has been 
called the Hybrid Default Hypothesis (HDH). In this stage children may still 
produce the pure overgeneralisations from the SDH, but also already the 
phonological overgeneralisations of both affixes from the DDH. The children 
will then have defined some areas of the plural landscape as belonging to a 
particular domain, but not all. Pure overgeneralisations may occur in those 
areas that have not yet been assigned to on of the domains. As the domains are 
in complementary distribution, the pure overgeneralisations should decrease 
when the domains are more clearly defined, i.e. when the children grow older. 

The results from the cross-sectional study, however, contradicted this initial 
expectation, and suggest another development for pure overgeneralisations. 
Overall the children in the cross-sectional study produced fewer pure 
overgeneralisations than the adults. Therefore, extrapolating backward in 
development, the children in the longitudinal study are expected to produce 
even fewer. Furthermore, the results suggested that pure overgeneralisations 
emerge from phonological overgeneralisations; the numerically dominant affix 
in phonological overgeneralisations is also the one used in pure 
overgeneralisations. If true, this means that younger children are also expected 
to produce fewer pure overgeneralisations than older children. A possible 
explanation for the lower numbers of pure overgeneralisations in (younger) 
children, is the use of zero-marking for items they are unable to relate in any 
way to one of the phonological domains. Zero-marking may be used to avoid 
overgeneralisations. 

The children in the cross-sectional study produced many more pure -s 
overgeneralisations than pure -en overgeneralisations (see Table 30 in §5.4.2). 
Four adults produced pure -en overgeneralisations, while five adults produced 
pure -s overgeneralisations. Hence, extrapolating backward to the younger 
children, these results suggest the 3-year olds should produce more pure -s 
overgeneralisations than pure -en overgeneralisations. However, the overall 
distribution of the affixes in the cross-sectional study suggests that the subjects 
in the longitudinal study should produce far fewer -s  plurals than -en  plurals. 
After all the 4-year olds produced fewer -s plurals than the 5-year olds, who in 
turn produced fewer -s plurals than the adults. The 3-year olds may use -s too 
infrequently to produce pure (or phonological) -s overgeneralisations. Thus the 
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cross-sectional study gives conflicting predictions for pure overgeneralisations 
in the longitudinal study. As for the phonological overgeneralisations, it is 
unclear how -en and -s should compare for sonority overgeneralisations. There 
were no items for which sonority -en overgeneralisations could occur in the 
cross-sectional experiment (there is one in the longitudinal study). Expectations 
for rhythmic overgeneralisations are clear: rhythmic -en overgeneralisations are 
expected to occur more often than rhythmic -s overgeneralisations. In the 
cross-sectional study rhythmic overgeneralisations were more likely to be of -en 
than of -s. As a reminder, the overgeneralisation rate (OG-rate) is calculated as 
follows: 

(2)  

no. of overgeneralisations of X 

all items predicted to take Y 

 

 

 

The following section will consider the different types of overgeneralisations 
produced by the 3-year olds. The age groups from ) are used again. Under 
consideration are the number of overgeneralisations, their spread over the 
items, and the way the 3-year olds’ overgeneralisations compare to those of the 
older subjects. As in Chapter 5 pure overgeneralisations will be discussed first, 
followed by overgeneralisations of the phonological factors. Individual 
development of overgeneralisations and plural productions in general will be 
discussed later. 

(1

6.3.1 Pure overgeneralisations 

There were six nonce words per Wug-test for which the neighbourhood 
frequency and both phonological factors predict the same affix. They are 
shown in  on the next page. It was mentioned earlier that the /"bola/-
items were used in the test in rounds 1-4, while /"kore/ was used in round 5. 
One of the possible candidates for a pure -s overgeneralisation, /ka"luf/, was 
used from round 2 onwards. Finally, as in Chapter 5 one of the items that could 
be a pure -s overgeneralisation candidate is not included here, because its 
singular ends in /s/. This item, /"klos/ (and corresponding items in subsequent 
rounds), is predicted to take -en; use of -s with this item is not possible, unless a 
schwa is inserted, which would result in double marking.  A double marked 
production for this item was found in 2 of the 82 productions for this item 
(2.4%). 

Table 7
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Table 7 Possible ‘victims’ of pure overgeneralisations 
 stress sonority neighbourhood overgen. 

affix  c w   type -en type -s 
exp.  
affix 

-s 
-s 
-s 

nopi"kat 
"w{y 
ka"luf 

!! 
! 

! 
! 
! 

-en 
-en 
-en 

-en 
-en 
-en 

111 
13 
- 

0 
0 
- 

-en 
-en 
-en 

-en 
-en 
-en 
-en 

so"kali 
"bola  
"kore 
"kilAn 

!! 
!! 
! 
! 

! 
! 
! 
* 

-s 
-s 
-s 
-s 

-s 
-s 
-s 
-s 

4 
0 
1 
0 

242 
149 
10 
14 

-s 
-s 
-s 
-s 

Legend for Table 7: 
c  = strength of close neighbourhood (items with exact same stress pattern/rhyme) 
w = strength of wide neighbourhood (items with same stress pattern/final sound in 
        same sonority category) 
Strength markers: 
!!  = close neighbourhood of 21< items, 90% of which takes the predicted affix 
!   = close neighbourhood of 6-20 items, 90% of which takes the predicted affix OR 
       wide neighbourhood frequency preference of more than 75% for predicted affix 
*  = neighbourhood frequency preference of around 75% for predicted affix 

Fig. 4

Fig. 4 Pure overgeneralisations in 3-year olds’ productions 

Fig. 4

 shows that there are more pure -en than pure -s overgeneralisations in 
the 3-year olds’ productions.  

Overall percentage of pure -s (white) and -en (grey) overgeneralisations, and percentage 
pure -s and -en overgeneralisations per age group 
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The second diagram in  shows that the OG-rate for -en is higher in the 
older children (AG3-5) than in the younger children (AG1-2). The OG-rate for 
-s, on the other hand, is always low, and about the same for all age groups. This 
confirms the suspicion that the lower overall use of -s leads to fewer pure -s 
overgeneralisations. 

The spread of the overgeneralisations over the different items can be seen 
below.  
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Table 8 Pure overgeneralisations in 3-year olds 

Table 8

X indicates an item was not part of the test in that group. See also legend for Table 7 
on opposite page 

overgen. 
affix 

 c w AG1 AG2 AG3 AG4 AG5 

-s 
-s 
-s 

nopi"kat 
"w{y 

 

!! 
! 

! 
! 
! 

- 
1 
- 

- 
- 
1 

1 
- 
- 

- 
- 
- 

1 
- 
- 

-en 
-en 
-en 
-en 

so"kali 
"bola 
"kore 
"kilAn 

!! 
!! 
! 
! 

! 
! 
! 
* 

1 
- 
X 
2 

1 
- 
X 
2 

- 
- 
X 
7 

1 
- 
1 
4 

- 
- 
2 
5 

ka"luf

Compared to the older subjects in the cross-sectional experiment, the 3-year 
olds produce fewer pure overgeneralisations, especially of -s (see ). Fig. 5

Fig. 5 Pure overgeneralisations per age group  

Fig. 5

Pure overgeneralisations of -s and -en per age group 
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While the adults, and the 4- and 5-year olds all produced more pure -s than pure 
-en overgeneralisations,  shows that the 3-year olds were much more likely 
to produce pure -en overgeneralisations. However, this is almost exclusively the 
result of -en overgeneralisations for /"kilAn/ (see Table 8). Most pure 
overgeneralisations are for /"kilAn/. Ignoring this item leaves few pure 
overgeneralisations, four of -s and six of -en.  

 does not show how these overgeneralisations are spread over the 
different subjects. There is always maximally one pure -s overgeneralisation per 
age group. The pure -s and -en overgeneralisations originate from different 
subjects. Later in this chapter, the types of overgeneralisations per 
subject/session will be discussed in more detail, along with developmental 
patterns. 

In sum, expectations for pure overgeneralisations, based on the cross-
sectional study, that younger children will produce fewer pure 
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overgeneralisations than older children, proved to be correct. This is an 
indication that pure overgeneralisations may indeed emerge from phonological 
overgeneralisations, and thus that children need some knowledge of 
phonological domains right from the onset of pluralisation in order to set up a 
default. The general default develops out of the contextual defaults. To put this 
hypothesis further to the test, data on phonological overgeneralisations need to 
be obtained and considered. 

6.3.2 Other overgeneralisations 

Phonological overgeneralisations are weaker than pure overgeneralisations; 
instead of going against the predictions of both phonological factors and the 
neighbourhood frequency, the subjects follow the predictions of one of the 
phonological factors. When both affixes are used for these phonological 
overgeneralisations, evidence for the Double Default Hypothesis (DDH), with 
two phonological defaults, will have been found. In what follows we will first 
look at overgeneralisations of the sonority factor, followed by 
overgeneralisations of the rhythmic factor. It is likely that few 
overgeneralisations of the sonority factor will be found, as most of them would 
be of -s, which is produced much less often than -en is. Based on the results of 
the cross-sectional study, most rhythmic overgeneralisations can be expected to 
involve -en.  

6.3.2.1 Overgeneralisations of the sonority factor 

The cross-sectional experiment discussed in Chapter 5 contained only items for 
which overgeneralisation of the sonority factor implied overapplication of -s. In 
the present experiment, however, an item to which -en may be overapplied as a 
result of adherence to the sonority factor was added in round 2, namely 
/"bOrIx/. A similar item was also used in rounds 3-5. Still, the item’s 
neighbourhoods, both close and wide, are weak, making the item an unreliable 
source for conclusions about default use. The reason for adding this item was 
not so much to have an item for which a sonority -en overgeneralisation may be 
produced, but rather to include one ending in a fricative that was not /s/. 
There were already several items that ended in /s/, and it seemed worth it 
trying to discover whether all fricatives were treated the same, or if /s/-final 
items were treated differently because their final sound matches a plural affix.  

Per round there were three items to which -s might be overapplied, one (or 
two when /"xrEl/ (Round 1/2) or /"trEl/ (Round 5) were used) of which, like 
the fricative-final item mentioned above, have too weak neighbourhoods to 
draw a meaningful conclusion from their overgeneralisations. This leaves 
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maximally two items per test for which subjects may overgeneralise -s, as 
/bi"ral/ and /ka"rel/ never occur in the same test, and neither do /"krAl/ and 
/"xrEl/.  

Table 9 Possible ‘victims’ of overgeneralisations of the sonority factor 
 stress sonority neighbourhood overgen. 

affix  c w   type -en type -s 
exp. 
affix 

-s 
-s 
-s 

bi"ral 
ka"rel 
"krAl 

!! 
!! 
! 

* 
* 
* 

-en 
-en 
-en 

-s 
-s 
-s 

51 
27 
17 

0 
0 
1 

-en 
-en 
-en 

-s 
-s 

"xrEl 
kara"dIl 

* 
* 

-en 
-en 

-s 
-s 

23 
1 

5 
0 

-en 
-en 

-en "bOrIx -s -en 0 2 -s 

Legend for Table 9: 
c  = strength of close neighbourhood (items with exact same stress pattern/rhyme) 
w = strength of wide neighbourhood (items with same stress pattern/final sound in 
        same sonority category) 
Strength markers: 
!!  = close neighbourhood of 21< items, 90% of which takes the predicted affix 
!   = close neighbourhood of 6-20 items, 90% of which takes the predicted affix OR 
       wide neighbourhood frequency preference of more than 75% for predicted affix 
*  = neighbourhood frequency preference of around 75% for predicted affix 

The OG-rate for sonority -s overgeneralisations is higher than that for pure 
-s overgeneralisations, but overall it is still quite low. Fig. 6 shows that the 
youngest and the oldest children (2;8-3;0 and 3;9-3;11) have a relatively high 
percentage of sonority -s overgeneralisations. For the oldest children this 
coincides with the higher overall percentage of -s plurals (see Fig. 3), but for the 
youngest children the result is surprising. 

Fig. 6 Overgeneralisations of the sonority factor 
Overall percentage of sonority -s (white) and -en (grey) overgeneralisations, and 
percentage sonority -s and -en overgeneralisations per age group 
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Table 10

Table 10 Overgeneralisations of sonority factor in 3-year olds 

Table 10

 shows how the overgeneralisations of the sonority factor are spread 
over the items.  

X indicates an item was not part of the test in that group 

overgen. 
affix 

 c w AG1 AG2 AG3 AG4 AG5 

-s 
-s 
-s 

bi"ral 
ka"rel 
"krAl 

!! 
!! 
! 

* 
* 
* 

1 
X 
X 

- 
- 
- 

- 
2 
- 

- 
1 
- 

2 
1 
1 

-s 
-s 

"xrEl 
kara"dIl 

* 
* 

1 
- 

- 
1 

- 
2 

- 
- 

2 
4 

-en "bOrIx   1 4 7 7 12 

Legend for Table 10: 
c  = strength of close neighbourhood (items with exact same stress pattern/rhyme) 
w = strength of wide neighbourhood (items with same stress pattern/final sound in 
        same sonority category) 
Strength markers: 
!!  = close neighbourhood of 21< items, 90% of which takes the predicted affix 
!   = close neighbourhood of 6-20 items, 90% of which takes the predicted affix OR 
       wide neighbourhood frequency preference of more than 75% for predicted affix 
*  = neighbourhood frequency preference of around 75% for predicted affix 

It is evident from  that both sonority -en and -s overgeneralisations 
increase as subjects grow older. The -s overgeneralisations, the only ones 
reliable enough to draw any conclusions from, are spread over fewer subjects 
than the -en overgeneralisations. The -s overgeneralisations originate from only 
four different subjects, while thirteen subjects overapplied -en at least once to 
the single, though unreliable, item in this category.  

Fig. 7 compares the sonority overgeneralisations of the age groups. 

Fig. 7 Overgeneralisations of the sonority factor per age group 
Sonority overgeneralisations of -s and -en per age group 
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Compared to the subjects in the cross-sectional experiment the 3-year olds have 
a lower OG-rate for sonority -s overgeneralisations than the 4- and 5-year olds 
do, but they have the same OG-rate as the adults. 

6.3.2.2 Overgeneralisations of the rhythmic factor 

Seven nonce items are candidates for overgeneralisations of the rhythmic 
factor. The seven items in Table 11 were all present in every test, but the 
neighbourhoods of three of them are too weak to provide reliable data.  

Table 11 Possible ‘victims’ of overgeneralisations of the rhythmic factor 
See legend for Table 10 on opposite page 

 stress sonority neighbourhood overgen. 
affix  c w   type -en type -s 

exp. 
affix 

-s 
-s 

ka"bemEi 
"prokau 

 ! 
! 

-s 
-s 

-en  
-en 

1 
3 

0 
2 

-en 
-en 

-s "plEikop -s -en 2 0 -en 
-en 
-en 

"sna 
vo"pa 

! 
! 

! 
! 

-en 
-en 

-s 
-s 

0 
0 

16 
7 

-s 
-s 

-en 
-en 

pu"mi 
"spy 

 -en 
-en 

-s 
-s 

5 
0 

9 
5 

-s 
-s 

As with the possible victims of pure overgeneralisations, one of the items that 
could theoretically be a candidate for a rhythmic overgeneralisation has a 
singular form that ends in /s/. This item, /"pibos/, is predicted to take -en; use 
of -s would lead to double marking as /´/ would have to be inserted; however, 
such a form was never produced. 

Fig. 8

Fig. 8

Fig. 8 Overgeneralisations of rhythmic factor 

 shows that overgeneralisations of the rhythmic factor are quite 
common among 3-year olds (notice that the scale on the y-axis goes up to 
100%, and not 50%, as before).  does not include ‘weak’ items. 

Overall percentage of rhythmic -s (white) and -en (grey) overgeneralisations, and 
percentage rhythmic -s and -en overgeneralisations per age group 
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Rhythmic overgeneralisations occur more often than overgeneralisations of the 
sonority factor, and are much more common than pure overgeneralisations. 
The high rate of rhythmic -en overgeneralisations was expected given the results 
of the cross-sectional study. The second diagram shows that 
overgeneralisations of the rhythmic factor occur at a relatively high rate from 
the start, especially those of -en. Overall, the OG-rate for rhythmic -s 
overgeneralisations increases. Earlier it was already established that pure and 
sonority overgeneralisations of both affixes occurred at a higher rate in the 
oldest subjects (3;9-3;11) than they did in the youngest subjects (2;8-2;11). 

Not only do rhythmically driven overgeneralisations occur at the highest 
rate of all overgeneralisation types, they also have the widest spread. Most of 
the items are overgeneralised by several subjects per age group. Eighteen of the 
twenty subjects in the longitudinal study produced at least one rhythmically 
driven overgeneralisation. The only subjects who did not produce such an 
overgeneralisation, are those who did not overgeneralise at all. The spread of 
the overgeneralisations over the items is shown in .  Table 12

Table 12 Overgeneralisations of rhythmic factor in 3-year olds 
overgen. 
affix 

 c w AG1 AG2 AG3 AG4 AG5 

-s 
-s 

ka"bemEi 
"prokau 

 ! 
! 

1 
2 

3 
5 

- 
4 

2 
7 

5 
6 

-s "plEikop   - - - - 3 
-en 
-en 

"sna 
vo"pa 

! 
! 

! 
! 

7 
5 

8 
4 

13 
7 

10 
11 

9 
8 

-en 
-en 

pu"mi 
"spy 

 3 
9 

7 
9 

8 
15 

8 
13 

10 
13 

Legend for Table 12: 
c  = strength of close neighbourhood (items with exact same stress pattern/rhyme) 
w = strength of wide neighbourhood (items with same stress pattern/final sound in 
        same sonority category) 
Strength marker: 
!   = close neighbourhood of 6-20 items, 90% of which takes the predicted affix OR 
       wide neighbourhood frequency preference of more than 75% for predicted affix 

The -s overgeneralisations are from twelve different subjects, while the -en 
overgeneralisations are from seventeen different subjects. All subjects who 
overgeneralised -s also overgeneralised -en, with the exception of one subject, 
who only overgeneralised -s.  

Fig. 9 shows the rhythmic overgeneralisation for all age groups. Compared 
to the cross-sectional study rhythmic -s overgeneralisations occur at a lower rate 
in the 3-year olds than in the 4- and 5-year olds, and in the adults. However, 
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their OG-rate for -en overgeneralisations is much higher than that of the 4- and 
5-year olds, and the adults.  

Fig. 9 Overgeneralisations of the rhythmic factor per age group 
Rhythmic overgeneralisations of -s and -en per age group 
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6.3.3 Summary 

Compared to the subjects in the cross-sectional study, the subjects in the 
longitudinal study are more likely to use -en for pure overgeneralisations. Pure 
overgeneralisations are relatively rare, however. Interestingly, the 3-year olds as 
a group show a pattern in their pure overgeneralisations that is unlike the 
patterns found for the other groups. The 3-year olds produced more pure -en 
overgeneralisations than pure -s overgeneralisations, while all groups in the 
cross-sectional study were more likely to produce pure -s than pure -en 
overgeneralisations. The rate of pure -s overgeneralisations is consistently low 
in the 3-year olds.  

The sonority -s overgeneralisations of the 3-year olds are also different 
from those of the 4- and 5-year olds, i.e. the OG-rate was much lower, but 
similar to that of the adults, who also had a low sonority -s OG-rate. Finally, the 
3-year olds show consistently high percentages of rhythmic -en 
overgeneralisations, in fact, higher than any of the cross-sectional groups. 
However, as with the other overgeneralisations, their rhythmic -s OG-rate is 
lower than that of the other groups. The low percentage of -s 
overgeneralisations in general matches the  fact that -s was used less often by 
the 3-year olds than by the older subjects. It appears that as -s spreads over the 
plural landscape more overgeneralisations, both pure and phonological, of this 
affix are produced. 

Within each age group both affixes are used in phonological 
overgeneralisations, and, with the exception of AG4, also in pure 
overgeneralisations. The age group analyses suggest evidence of the HD-
pattern, as both pure and phonological overgeneralisations occur, and both 
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affixes are used for overgeneralisations. However, as in Chapter 5, the group 
results may obscure individual patterns. The eventual purpose of the 
longitudinal study was to look at individual subjects, and the development of 
pluralisation within these subjects. This will be the focus of the next section. 

6.4 Individual & longitudinal  
Overgeneralisations are crucial in identifying which interpretation(s) of the 
Words-and-Rules theory apply to (the acquisition of) Dutch. Because group 
analyses can obscure overgeneralisation patterns in individuals, the 
overgeneralisation rates of individual subjects should be considered. 
Overgeneralisations found within a single subject can provide evidence for a 
possible default. If all of a single child’s pure and phonological 
overgeneralisations are of the same affix, this would be evidence for the SDH. 
If a single child produces phonological overgeneralisations of both affixes, but 
no pure overgeneralisations, evidence for the DDH is found. Finally, 
occurrence of pure overgeneralisations of a single affix and phonological 
overgeneralisations of both, the overgeneralisation pattern found for the age 
groups, in individual subjects would be evidence for the HDH. The results of 
the cross-sectional study showed evidence of all three hypotheses, so it is 
possible that all three overgeneralisation patterns characteristic of the individual 
hypotheses are found in individual younger subjects. So far, the hypothetical 
scenario for the Words-and-Rules theory proved to be incorrect. It is, however, 
still possible that in the early stages of plural acquisition all subjects have the 
same strategy, and consequently all produce the same overgeneralisations 
pattern. Hence, it is essential to look at the overgeneralisation patterns within 
children in the early stages of Dutch plural acquisition. 

Individual overgeneralisation patterns may also confirm or disconfirm a 
generalisation suggested by the data of the cross-sectional study, i.e. that pure 
overgeneralisations emerge from phonological overgeneralisations. A 
developmental picture is needed to determine whether this picture holds. In 
what follows, individual overgeneralisation patterns will be considered first, 
followed by a discussion of the development of the two plural affixes, -en and -s, 
in individuals. 

6.4.1 Overgeneralisations 

It was established in §5.4.1 that there are seven logically possible combinations 
of pure overgeneralisations and phonological overgeneralisations, which arise 
by varying the presence of pure overgeneralisations (yes/no) and the affix(es) in 
phonological overgeneralisations (none/one/both), if combinations with two 
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affixes in pure overgeneralisations are ignored. Patterns with pure 
overgeneralisations of both affixes did not occur in individual data from the 
longitudinal or the cross-sectional study.  lists the seven possible 
patterns along with their occurrence rate, and the subjects/sessions that 
showed them. Unreliable and antepenultimately stressed items are not included. 
Note that subjects with phonological overgeneralisations of a single affix only 
are represented as having an SD*-pattern. The reason is that these subjects 
could have an SD-pattern without the pure overgeneralisations, as well as a 
DD-pattern without phonological overgeneralisations of the second affix. 

Table 13

Table 13 Overgeneralisation patterns in 3-year olds 
Distribution of the affixes in the overgen. patterns produced by the subjects/sessions  
Overgeneralisations Affix Rate Pattern Subjects 
pure X, no phon. X = -en 

X = -s 
2.4% 
0.0%

SD B5, O2 

pure X, phon. X X = -en 
 
X = -s 

17.1% 
 

4.9%

SD B2/4, D3/4, G3, I1/3, J5, 
M1/2/3, N5, P5, W3  
F5, K1/2/3 

pure X, phon. X+Y X = -en 
X = -s 

6.1% 
0.0%

HD D5, G5, I2/4/5 

no pure, phon. X X = -en 
 
X = -s 

24.4% 
 

7.3%

SD* A2/3/4, B1, E3, F1/2/3, G4, J4, 
N4, P1/2/3/4, Q2/3/4, R3, U2 
B3, J3, N2/3, O4/5 

no pure, phon. X+Y  18.3% DD A1/5, D2, F4, G1/2, L3/4/5, O3, 
R1/2/4, U3/4 

pure X, phon. Y X = -en 
X = -s 

0.0% 
0.0%

HD*  

no pure, no phon.  19.5%  E2/4, K4/5, L1/2, M4/5, N1, O1, 
Q1, S1/2/3, V2/3 

It is immediately clear from Table 13 that, just as the subjects in the cross-
sectional study, all overgeneralisation patterns that are representative of either 
of the interpretations of the Words-and-Rules theory are produced by the 3-year 
olds. An SD-pattern was produced by 22.0% of subjects/sessions. A further 
31.7% produced an SD*-pattern, which is basically an SD-pattern without pure 
overgeneralisations. These SD*-subjects/sessions could also be considered 
incomplete DD-subjects. A full DD-pattern was produced by 18.3% of 
subjects/sessions. Finally, an HD-pattern was produced by 6.1% of 
subjects/sessions. The subjects/sessions without overgeneralisations cannot be 
identified as following one particular hypothesis. 
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Table 14

Table 14 Overgeneralisations per subjects/session 4 5 

 displays the overgeneralisations per subject/session3 in the 
longitudinal study. As in Chapter 5 overgeneralisations on items that are too 
weak to be reliable are in parentheses, and the order in which the 
subjects/sessions are presented follows that of their overgeneralisation patterns 
(see also ). Table 13

Number of overgen. per type per subject. The number in parentheses indicates 
overgen. of items with weak neighbourhood 

pure overgen. rhythmic 
overgen. 

sonority 
overgen. 

phonological 
overgen. 

antepen. 
overgen. 

subj 

-s -en -s -en -s -en -s -en -s -en 
B5 
O2 

 2 
1 

    (2) 
 

    (1)     (3)  2 
1 

B2 
B4 
D3 
D4 
G3 
I1 
I3 
J5 
M1 
M2 
M3 
N5 
P5 
W3  

 1  
1  
1  
1  
1  
1 
1 
1  
1  
2   
1  
2  
1  
1 

 
 
 
 
 
 
 
 
 
 
 
 

 

2 (1)  
2 (1)  
2 (2)  
2 (2)     
2 (2)  
2 (2)  
1 (2)  
1 (2)  
2 (2)  
2 (2)  
1 (2)  
1 (2)  
1 (2)  
1 (1) 

  
   (1) 
   (1)  
   (1) 
 

 
   (1) 
   (1)  
 
   (1)  
 
   (1)  
   (1)  

 

 
 
 
 
 
 
 
 
 
 
 
 

 

2 (1) 
2 (2) 
2 (3) 
2 (3) 
2 (2) 
2 (2) 
1 (3) 
1 (3) 
2 (2) 
2 (3) 
1 (2) 
1 (3) 
1 (3) 
1 (1) 

  
1  
1  
1 
1 
1 
1 
 
2 
2 
1 
1 
1 

 
F5 
K1 
K2 
K3 

1  
1  
1  
1 

 1 
 
1  
1 

 1 (2) 
1 (1) 
   (1) 
1 (1) 

 2 (2) 
1 (1) 
1 (1) 
2 (1) 

     (1) 

D5 
G5 
I2 
I4 
I5 

 1  
1  
1  
2  
2 

1 
1  
1  
2 
2 

2 (2)  
2 (2)  
1 (2) 
2 (2)  
2 (2) 

    (1)  
   (1)  

 
  (1)    

   (1) 

1 
1 
1 
2 
2 

2 (3) 
2 (3) 
1 (2) 
2 (3) 
2 (3) 

  
 

1  
 
1 

A2 
A3 
A4 
B1 
E3 
F1 

   
 
 
 
 
 

1 (1) 
1 (2) 
1 (2) 
2 (1) 
1 (1) 
1 (1) 

   (1) 
  (1) 
  (1) 
 
 
 

 
 
 
 
 
 

1 (2) 
1 (3) 
1 (3) 
2 (1) 
1 (1) 
1 (1) 

 2 
1 
1 
1 
 
 

                                                      
3 Recall that a subject/session denotes a single session by a single subject. 
Subjects/sessions denotes multiple sessions by multiple subjects. 
4 Antepenultimately stressed items that undergo overgeneralisation are indicated in the 
table, but will not be discussed in detail. 
5 Numbers behind the subject letter indicate the session in which these 
overgeneralisations occurred. 
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F2 
F3 
G4 
J4 
N4 
P1 
P2 
P3 
P4 
Q2 
Q3 
Q4 
R3 
U2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 
2 (2) 
2 (2) 
2 (1) 
1 (1) 
1 (2) 
1 (1) 
2 (1) 
2 (2) 
2 (2) 
2 (1) 
1 (2) 
2 (2) 
2 (2) 

 
 
 
  (1) 
  (1) 
 
  (1) 
 
  (1) 
  (1) 
  (1) 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 
2 (2) 
2 (2) 
2 (2) 
1 (2) 
1 (2) 
1 (2) 
2 (1) 
2 (3) 
2 (3) 
2 (1) 
1 (3) 
2 (2) 
2 (2) 

 
 
 
1 
2 
2 
1 
2 
1 
1 
1 
1 
 
 

B3 
J3 
N2 
N3 
O4 
O5 

  2 
 

1 
1 

 
2 

 
   (1) 
   (1) 

   
   (1) 

 
1 (1) 

 
 

2 (1) 
1 (2) 

  (1) 
 
 
   

  (1)    
  (1) 

2 
1 (1) 
1 
1 
2 (1) 
3 (2) 

   (1) 
   (1) 
   (1) 

 
   (2) 
   (1) 

  
1 

 
1 
1 

A1 
A5 
D2 
F4 
G1 
G2 
L3 
L4 
L5 
O3 
R1 
R2 
R4 
U3 
U4 

  1 
2 
1 
1 
2 
2 
1 
1 
1 (1) 

 
1 
1 
2 (1) 
1 
1 

1 (2) 
1 (2) 
1 (1) 
2 (1) 
1 (1) 
2 (1) 
1 (1) 
1 (2) 
2 (2) 
1 
1 (1) 
2 (2) 
2 (1) 
2 (2) 
1 (2) 

 
 
 
 
 
 
 
 
 

1 

 
   (1) 

 
 
 
 
 

   (1) 
 
 
 

   (1) 
   (1) 
 
   (1) 

1 
2 
1 
1 
2 
2 
1 
1 
1  (1) 
1 
1 
1 
2  (1) 
1 
1 

1 (2) 
1 (3) 
1 (1) 
2 (1) 
1 (1) 
2 (1) 
1 (1) 
1 (3) 
2 (2) 
1 
1  (1) 
2  (3) 
2  (2) 
2  (2) 
1  (3) 

  
 

1 
 

1 
1 

 
2 

 
 
 

1 
 

1 

E2 
E4 
K4 
K5 
L1 
L2 
M4 
M5 
N1 
O1 
Q1 
S1 
S2 
S3 
V2 
V3 

   
 

    
   (1) 

 
   (1) 

 
 

   (1) 
 
 
   (1) 
   
   (1) 
   (2) 

 
   
 
   (1) 

 
 
 
 
 

  
   (1) 
   (1) 

 
 

   
   (2) 

   
   (1) 

 
 

  (1)     
  
   (1) 
   (2) 
    
   (1) 
   (2) 

  
 
 
 
 
 
 

1 
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It was suggested by the cross-sectional data that pure overgeneralisations 
depend on phonological overgeneralisations. Interestingly, the affix used for 
pure overgeneralisations in the longitudinal study is either the one dominant in 
the phonological overgeneralisations, or both affixes are used equally often in 
phonological overgeneralisations. The relationship per affix is as follows. 

(3) Relation between pure overgeneralisations and phonological overgeneralisations 
Pattern Affix Rate 
pure X = dominant X X = -en 

X = -s 
76.2 % 

100.0 %

For pure -s overgeneralisations this generalisation always holds, but for pure -en 
overgeneralisations it does not. The deviating subjects/sessions are B5 and O2, 
who only produced pure overgeneralisations, and some of the HD-
subjects/sessions. The relation described in ) is evident for SD-subjects, but 
not for HD-subjects. The relation between pure and phonological 
overgeneralisations in these subjects/sessions is shown in (4). Column A shows 
the percentage of subjects/sessions who use their dominant phonological affix 
for their pure overgeneralisations; column B shows the percentage of HD-
subjects/sessions who produced phonological overgeneralisations of both 
affixes equally often. 

(3

(4) Relation between pure overgen. and phonological overgen. in HD subjects 
A = subjects whose dominant affix in phon. overgen. is used in pure overgen. 
B = subjects who produce an equal number of phon. -en  and -s overgen. 

without antepenultimate items with antepenultimate items 
A B A B 

2/5=40.0% 3/5=60.0% 4/5=80.0% 1/5=20.0% 

The affix in pure overgeneralisations is never the minority affix in phonological 
overgeneralisations. These data suggests there is indeed a dependency relation 
between pure and phonological overgeneralisations.  

Overgeneralisations in antepenultimately stressed items were not included 
in the above analyses, because it is unclear whether they are pure or 
phonological. However, these generally follow the pattern of the other 
overgeneralisations, i.e. overgeneralisations on these items are always of -en, and 
if they occur, the subject/session also produced pure and/or phonological 
overgeneralisations of this affix. There are four subjects/sessions for which the 
overgeneralisations of antepenultimately stressed items are surprising. For the 
first subject/session, M5, this overgeneralisation is her only one on a reliable 
item in the entire session. The other three subjects/sessions, J3, N3, and O4, all 
produce only phonological -s overgeneralisations for reliable items with final or 
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penultimate stress, yet they also produce an -en overgeneralization on an 
antepenultimately stressed item. 
 
Comparing the overgeneralisation patterns of the longitudinal study with those 
of the cross-sectional study, the patterns associated with all three hypotheses, 
i.e. SD-, DD-, and HD-patterns, are found for subjects in all groups. 
Furthermore,  shows that the hypothetical scenario for the Words-and-
Rules theory is incorrect: instead the different overgeneralisation patterns seem 
to co-exist. Because one 3-year old could show a different overgeneralisation 
pattern in each session, all subjects/sessions of the 3-year olds are considered 
separately, so 24.4% of 82 subjects/sessions shows an SD-pattern.  

Table 15

Table 15 Overgeneralisation patterns per age group 
Percentage of subjects producing overgeneralisation pattern x per age group 

 3-year olds 4-year olds 5-year olds adults 
SD 24.4% 35.3% 44.4% 63.6% 
HD 6.1% 11.8% 22.2% 9.1% 
DD 18.3% 23.5% 5.6% 18.2% 
SD* 31.7% 17.6% 5.6% 0.0% 
HD* 0.0% 5.9% 5.6% 9.1% 
no overgen. 19.5% 5.9% 16.7% 0.0% 

In sum, all three models apply to subjects/sessions in the longitudinal study, 
and to subjects in the cross-sectional study. As the SDH, DDH, and HDH 
cannot clearly be associated with developmental stages, the conclusion has to 
be drawn that the hypotheses are alternative options. On the positive side, there 
appears to be a connection between the phonological overgeneralisations and 
the pure overgeneralisations. If one affix is used more often than the other in 
phonological overgeneralisations, it is the dominant phonological affix that is 
used in pure overgeneralisations as well. Most subjects who have pure 
overgeneralisations will use -en for them. Subjects with pure -en 
overgeneralisations may also have phonological overgeneralisations of both 
affixes. Subjects with pure -s overgeneralisations, however, only produce 
phonological -s overgeneralisations.  

6.4.2 Individual development 

The preceding sections discussed which hypothesis can account for Dutch 
plural acquisition data of 3-year olds as a group, and in individual 
subjects/sessions. However, the main purpose of this study was to look at the 
development of the individual subject’s productions. Initially, in Chapter 4, the 



CHAPTER 6 206 

following order of overgeneralisation patterns was expected to occur in the 
development of plural productions of individual subjects: 

(5) SD → HD → DD 

(5

This hypothesis was based on the idea in the Words-and-Rules theory that 
children will always look for a single default, no matter what their input is (the 
SDH). An alternative version for Dutch, mentioned by Pinker (1999), assumes 
that adult speakers have two phonological defaults (the DDH). I hypothesized 
a third pattern for child data. If speakers of Dutch initially adopt the SDH, but 
eventually end up adopting the DDH, it is not inconceivable that they should 
go through a stage with characteristics of both the SDH and the DDH. In this 
HDH-stage children may produce both pure overgeneralisations of a single 
affix, as well as phonological overgeneralisations of both affixes.  

However, the DDH is not necessarily the endstate, as SD- and HD-
patterns were also found in the adult data. That these are not adults who got 
stuck during development is shown in their overgeneralisations. It appears from 
the cross-sectional data, of both children and adults, that pure 
overgeneralisations depend on phonological overgeneralisations. This suggests 
that children recognize phonological domains at an early stage of plural 
production. Hence DD-pattern (no pure overgeneralisations) can actually 
precede HD-/SD-patterns(both pure overgeneralisations). The cross-sectional 
data therefore imply that it is more likely (6) will be found than ). 

(6) DD → SD/HD 

In what follows the order of overgeneralisation patterns of individual subjects 
will be considered. The discussion will be divided into three sections. First, 
subjects who consistently produce the same overgeneralisation pattern will be 
considered. Second, subjects who go from an SD- to a DD-pattern via an SD*-
pattern; in their development they produce a pattern that can be seen as an 
incomplete version of both the preceding and the following pattern. Therefore 
they are described as taking minor steps in their development. Third, subjects 
who do not take these in between steps will be considered. These subjects 
switch directly between SD, DD and HD. 

6.4.2.1 No changes 

Three subjects produced the same overgeneralisation pattern for each of their 
tests. The table below shows their overgeneralisation patterns. Sessions with no 
overgeneralisations are indicated by ‘-’, missing tests by ‘X’.  
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Table 16 No change subjects 
Overgeneralisation pattern per subject per test 
Subject T1 T2 T3 T4 T5 
S - - - X X 
V - - - X X 
W X X SD X X 

Subject W provided usable data for one session only. In this session he 
produced very few inflected plurals, those that were inflected were all -en 
plurals.  

The first two subjects in Table 16, S and V, produced no 
overgeneralisations at all. Their productions mainly consisted of zero-marked 
plurals, productions categorised as “other”, or missing productions. V never 
produced a plural with either -en or -s, and neither did S in her first and second 
session. However, in her third session S did produce one -en plural; the item in 
question was /"m{y/, an item for which both phonological factors, as well as 
close and wide neighbourhood, predict use of -en.  

Interestingly, both S and V were reported, by their parents, to be 
(relatively) “late-talkers.” S produced her first words around 18 months, and did 
not start producing short sentences until she was 24 months old. Schaerlaekens 
and Gillis (1987: 79/80) state that children start to produce their first words 
around the turn of their first year of age. They claim that two word sentences, 
on average, appear at 18 months, though some children will produce them 
earlier, while others wait until 28 months (p. 88). As mentioned in Chapter 4, 
according to Schaerlaekens and Gillis a limited number of correct plurals 
appears when the child is between 24-30 months. Zonneveld (2004) reports the 
first recorded singular-plural pair in the corpus of a child acquiring Dutch at 20 
months (18 months in diary notes). At the time of the first session S was 37 
months old. At this point she even failed to produce inflected plurals for the 
existing nouns. It was not until the second session (40 months), that she 
produced an inflected plural (for an existing noun), i.e. /"Eij´n/, an incorrect 
plural form of the irregular eieren, ‘eggs’. In the third session S was able to 
pluralize most of the existing words.  

Subject V did not produce his first words until 24 months old, and his first 
sentences occurred when he was between 30-36 months. V’s first test, at 39 
months, was excluded from the study because he failed to provide any answers. 
In his second and third session (at 41 and 44 months) V pluralized existing 
words, but still had difficulties with the nonce words, and zero-marked most of 
them. Both S and V appear to have been caught at the very start of the plural 
acquisition process. 
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6.4.2.2 Minor changes 

A majority of the longitudinal subjects took small steps when they changed 
from one overgeneralisation pattern to the next. The development in their 
overgeneralisation patterns is shown in Ta .  ble 17

Table 17 Subjects with minor changes between sessions 
Overgeneralisation pattern per subject per test. Affix in parentheses indicates affix in 
overgeneralisations for SD- or SD*-pattern 
Subject T1 T2 T3 T4 T5 
K SD (-s) SD (-s) SD (-s) - - 
M SD (-en) SD (-en) SD (-en) - - 
L - - DD DD DD 
E X - SD* (-en) - X 
Q - SD* (-en) SD* (-en) SD* (-en) X 
A DD SD* (-en) SD* (-en) SD* (-en) DD 
R DD DD SD* (-en)  DD X 
U X SD* (-en) DD DD X 
B SD* (-en) SD (-en) SD* (-s)  SD (-en) SD (-en) 
J X X SD* (-s)  SD* (-en)  SD (-en) 
N - SD* (-s) SD* (-s)  SD* (-en)  SD (-en) 
P SD* (-en) SD* (-en)  SD* (-en)  SD* (-en)  SD (-en) 

The first five subjects in  are in some ways similar to those who do 
not change their overgeneralisation pattern. A clear development of 
overgeneralisation patterns cannot be discerned in their productions. 
Interestingly, though, the five subjects produce three (for if use of -en  and -s as 
single default is considered separately) different overgeneralisation patterns. All 
five subjects consistently produce the same pattern for several sessions, but this 
period is preceded or followed by sessions in which overgeneralisations are not 
produced. Two of the subjects seem to be the direct opposite of each other. 
Subject K is interestingly very different from the other subjects. She produced 
only -s overgeneralisations. K started zero-marking most plurals, and stopped 
producing overgeneralisations shortly after the second affix (-en) showed up in 
her productions (but not in overgeneralisations). This was in the third session. 
In her fourth session the overgeneralisations had disappeared. They did not 
return in the remainder of the test period. In some respects this is the opposite 
of M, who did not produce any -s plurals at all until her third session. 
Interestingly, this appearance of the second affix is followed by an explosion of 
double marking. In her fourth and fifth session M no longer produced pure -en 
overgeneralisations, instead she double marked most nonce words, i.e. she used 
-sen for pluralisation. Of all subjects M uses double marking, by far, the most. 

Table 17



LONGITUDINAL PRODUCTION EXPERIMENTS 209 

The remaining seven subjects do clearly show development during the 
period of testing. Subjects A through U switch from DD to SD* to DD (U 
starts at SD*). They initially produce phonological overgeneralisations of both 
affixes, but then temporarily drop one of these affixes (always -s) from their 
phonological overgeneralisations, only to regain it later. Subject A was the 
youngest subject, yet in her first session, at 2;8,10, she already overgeneralized 
both affixes to obey the phonological factors. She was not the only one to do 
this. In fact, 25% of the longitudinal subjects showed a DD-pattern in the first 
session in which they produced overgeneralisations.  

Finally, the last four subjects all go from phonological overgeneralisations 
of one affix (SD*) to pure and phonological overgeneralisations of one affix 
(SD). However, while subjects K through U (the first 8 subjects in ) 
always use the same affix when they overgeneralise a single affix, subjects B, J, 
and N show that it is possible that this affix changes. However, note that the 
affix used in the pure overgeneralisations of two adjacent SD-sessions never 
changes; if it changes it is always in an SD*-session that a different affix is used. 
The subjects in this group also show that it is possible to go back and forth 
between overgeneralisation patterns. 

Table 17

6.4.2.3 Major changes 

Five subjects (25% of longitudinal subjects) took major steps in their 
development between some (but not necessarily all) of their sessions. Their 
overgeneralisation patterns per test are shown in .  Table 18

Table 18 Subjects with major changes 
Overgeneralisation pattern per subject per test. Affix in parentheses indicates affix in 
overgeneralisations for SD- or SD*-pattern, or in pure overgeneralisations for HD-
pattern 
Subject T1 T2 T3 T4 T5 
D X DD SD (-en) SD (-en) HD (-en) 
G DD DD SD (-en) SD* (-en) HD (-en) 
I SD (-en) HD (-en) SD (-en) HD (-en) HD (-en) 
F SD* (-en) SD* (-en) SD* (-en) DD SD (-s) 
O - SD (-en) DD SD* (-s)  SD* (-s)  

Interestingly, all subjects who produced an HD-pattern at some point, belong 
to this group.  

With respect to the aim of establishing a possible developmental order for 
the overgeneralisation patterns representative of the different Words-and-Rules 
theory interpretations the first three subjects in  are most interesting. 
Recall that the hypothetical scenario presented in Chapter 4 predicted the 
following order:  

Table 18
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(7)  SD → HD → DD 

The results of the cross-sectional study suggested that this order is incorrect. 
Instead these results predicted this order:  

(8) DD → SD/HD 

(8

The results in  directly contradict the prediction in (7): subjects who 
produce a DD-pattern do so before they produce and SD- or HD-pattern. In 
fact, this finding suggests that the prediction in ) is a better fit for the data in 

. The fact, that no subjects started with an HD-pattern also fits with 
this prediction. Other findings motivate a fine-tuning (8). The data suggest 
subjects cannot switch from a DD-pattern to an HD-pattern in a single step, 
furthermore an SD-pattern should always precede an HD-pattern. Therefore 
the order should be adapted as follows: 

Table 18

Table 18

Table 18

(9) DD → SD → HD 

(9

It should be noted that this order does not appear to be a one-way street. 
Subject O went from no overgeneralisations to an SD-pattern, and then back to 
a DD-pattern.  

Considering the results of the subjects who went through minor changes 
during the test-period, ) can be modified further to include the SD*-pattern. 
The final version of the predicted developmental order of overgeneralisation 
patterns is shown in ).  (10

(10) SD*/DD ↔ SD ↔ HD 

The bi-directional arrows indicate the possibility of backtracking to an earlier 
pattern. The SD*-pattern has been placed level with the DD-pattern because it 
usually both precedes and follows this pattern. 

Finally, two more important observations should be mentioned here. First, 
two of the subjects in  change the affix they use in overgeneralisations. 
Subject F initially produces phonological overgeneralisations of -en after a 
period in which she produces a DD-pattern, she switches to both pure and 
phonological overgeneralisations of -s. Similarly, subject O initially produce 
pure and phonological overgeneralisations of -en. This is followed by a period in 
which a DD-pattern is produced, before he produces phonological 
overgeneralisations of -s only. It appears that subjects who overgeneralise a 
single affix can switch from one affix to another, however it is important to 
note that this can only happen if the two SD(*)-periods are separated by a 
period in which both affixes are overgeneralised.  
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The second important observation bears on the emergence of pure 
overgeneralisations from phonological overgeneralisations. The order in ) 
lends support to the idea that the phonological domains are present from the 
start. It suggests that one of the phonological defaults becomes so strong that it 
generalizes to pure overgeneralisations as well, temporarily 
overshadowing/prohibiting use of the other phonological default. However, as 
there are subjects, both going through major and through minor changes, who 
go from no overgeneralisations to an SD(*)-pattern this cannot be seen as a 
general strategy.  

(10

6.4.3 Summary 

The most important conclusion that can be drawn from the longitudinal 
production study is that on the basis of overgeneralisation data neither the 
SDH, nor the DDH can be considered the single hypothesis for children’s 
pluralisation behaviour in early acquisition stages. The subjects/sessions of the 
longitudinal study showed evidence of the SD- and DD-patterns characteristic 
of these hypotheses, as well as of the HD-pattern, originally suggested as a 
transitional stage between the other patterns.  

The longitudinal data showed that children can switch back and forth 
between overgeneralisation patterns. Most of these switches are from SD* to 
SD or DD and back, but some subjects switch between SD, DD and HD. One 
of the most important results is that HD-patterns are only produced after an 
SD-pattern has been produced. Second, a DD-pattern can precede an SD-
pattern, but subjects never go directly from SD to DD: an SD*-pattern has to 
be produced in between. Based on the hypothetical scenario of the Words-and-
Rules theory in Chapter 4 the original prediction for the order of the 
overgeneralisation patterns was: SD → HD → DD. However, the cross-
sectional study suggested that this order would not be found. Instead, based on 
the cross-sectional data the predicted order for the longitudinal study was: DD 
→ SD/HD. The longitudinal study confirmed this order, but it also allowed 
this prediction to be fine-tuned into the following order: SD*/DD ↔ SD ↔ 
HD.   

Interestingly, some subjects changed the single affix they overgeneralized. 
This never happened between two SD-sessions, only between SD*-sessions, 
SD*- and SD-sessions, or after a DD-session. Hence, it is always in or right 
after a session where only phonological overgeneralisations are produced. This 
finding suggests that there is more flexibility in the affix used in phonological 
overgeneralisations than in the one used in pure overgeneralisations. We will 
return to this issue in Chapter 7. 
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A second aim of the longitudinal study was to examine to what extent pure 
overgeneralisations depend on phonological overgeneralisations. Four 
developmental patterns can be distinguished. Some subjects only produced 
phonological overgeneralisations. Others first produced only phonological 
overgeneralisations and then started producing pure ones as well. Yet others 
produced pure overgeneralisations from the first time they were tested. Finally, 
there are the subjects who did not overgeneralise at all. The spread of the 
subjects over these possibilities is shown in ). (11

(11) Development of pure and phonological overgeneralisations in longitudinal study 

phonological or pure? percentage subjects 
phonological overgeneralisations 30.0% A, E, L, Q, R, U,   
phonological before pure 35.0% B, D, G, F, J, N, P 
pure overgen. in first session 25.0%  I, K, M, O, W 
no overgeneralisations 10.0% S, V 

A majority of subjects (65%) produced either only phonological 
overgeneralisations in all their sessions (in some cases preceded by no 
overgeneralisations at all), or they produced phonological overgeneralisations 
before pure ones. Interestingly, the six youngest children in the study (2;8-2;9 at 
the first session) are among this group. This can be seen as evidence that pure 
overgeneralisations emerge from phonological ones. It must be noted, however, 
that 25% of the subjects already produced pure overgeneralisations in the first 
session, or at least in the first session in which they overgeneralized. It is 
possible that they produced only phonological overgeneralisations before 
testing started, but there is no way to be sure of this. Interestingly, sonority was 
the phonological factor with the strongest influence on the productions of all 
these subjects, even though subjects generally relied more heavily on the 
rhythmic factor.  

The early occurrence of phonological overgeneralisations and the finding 
that the SD*- and DD-patterns precede the patterns with pure 
overgeneralisations suggest an early ‘awareness’ of the phonological domains. 
Evidence of this ‘awareness’ can be found in the individual subjects/sessions. 
First, items with final stress are usually pluralized with -en from early on, while 
items with (ante)penultimate stress tend to be the first to be pluralized with -s. 
Second, even when subjects produced only/mainly one affix knowledge of the 
domains can be seen; subjects often use zero-marking or produce items 
categorized as ‘other’ for items which should take the other affix.   

 
 



LONGITUDINAL PRODUCTION EXPERIMENTS 213 

6.5 Reverse Wug-test 
 
The aim of this thesis is to test the Words-and-Rules theory for the acquisition of 
the Dutch plural. To determine if children acquiring Dutch have a unique 
default, despite an apparent absence of a unique default in their input, Wug-tests 
were performed with adult controls and 3-, 4-, and 5-year old children. This 
section focuses comprehension, specifically on the perceived transparency of 
the stem and affix in nonce items. Do children recognize both plural affixes as 
plural markers, or only one of them? If children only use one affix for 
pluralisation in their (elicited) productions, they may also recognize only one 
affix as expressing plurality. The plural comprehension of the 3-year olds will 
be investigated with a reverse Wug-test. 

Tests of comprehension of plurals in earlier research have been 
problematic. Miller & Schmitt (2004) report that Moore (1979) found that 
“African American English-speaking pre-school and kindergarten children only 
correctly comprehended the plural morpheme about 50% of the time.” Brown 
(1973: 331), in a controlled test, asked subjects, who were already producing 
plurals in spontaneous speech for some time, to either “Give me the pencil” or 
“Give me the pencils”. The children could then present one pencil, or more 
than one pencil. The children failed to consistently provide correct reactions. 
Brown suggests that this may be because children are “more accustomed” to 
having two plural markers in the sentence, e.g. “Give me some/those/two/all the 
pencils.”  

Considering these earlier problems a new method for testing 
comprehension needs to be developed. Since the Wug-test has been proven to 
be a successful experimental method for eliciting inflected items, it was decided 
this method would be used here as well. However, instead of presenting 
children with pictures of a single object and then adding one, they were 
presented with pictures of two objects, one of which was then taken away. 
When presented with a plural, children should derive the singular by deleting, 
or stripping, the plural affix, leaving the singular stem. It seems a reasonable 
assumption that they should be able to strip the affix(es) they produce, at least 
when this affix is presented in a context it is expected to be used in. Items 
presented with the affix predicted by a strong neighbourhood, e.g. /"xima-s/, 
might be more easily recognized as a plural than those with a strong 
neighbourhood supporting the affix that is not presented, e.g. /"puka-´n/. The 
reverse may also be true; affixes in an environment they are highly unlikely to 
occur in, may be more salient than those in an expected environment. 



CHAPTER 6 214 

In what follows, the method of the comprehension experiment will be 
discussed first, followed by the results. 

6.5.1 Method 

In an initial effort to test children’s comprehension of plural morphology, a 
picture matching-test was performed in the second round of testing. Four 
picture cards were, randomly, put in front of the child in a square configuration. 
Two cards depicted a familiar object (one of a single picture of this object, one 
of two pictures of it), and two cards depicted strange animals (one of a single 
picture of the animal, one of two pictures of it). The experimenter subsequently 
asked the child, for example, the following question: Kan je mij de kaart met de 
molen(s) geven? ‘Can you give me the card with the mill(s)?’. Alternatively, the 
experimenter could ask the child to give a card with the picture(s) of a strange 
animal. For example: Kan je mij de kaart met de /"slok(´n)/geven? ‘Can you give me 
the card with the /"slok(´n)/?’. As the nonce nouns used for the strange animals 
were unfamiliar to the children (they did not resemble the nonce nouns in the 
production test), they should realise that a nonce noun corresponds to one of 
the two cards with the picture(s) of the strange animal. They should then only 
hand plural pictures when the nonce item ends in one of these affixes. 
Unfortunately, the children had great difficulties with the task; most children 
guessed, consistently giving the picture with one object/animal, or the one with 
two objects/animals, or consistently pointed to the top left, or bottom right 
picture. However, if the experimenter asked for a familiar object they did give 
the picture of a familiar object, while a nonce-word prompted them to give one 
of the cards with the strange animal(s). The problems with this task may be 
related to those of Brown’s (1973) experiment. The children may be used to 
having a second plural marker, e.g. een paar/veel/twee ‘some/many/two’, in the 
sentence. The questions in this experiment did not have one. 

A new test was devised for the third round. If children have competence of 
-s  and/or -en as plural markers, they should presumably be able to form the 
singular of an item, when they are presented with the plural. To test this, a 
reverse Wug-test was constructed. This test is similar to the classic Wug-test, but 
instead of having to inflect a form, the inflection has to be stripped off the 
presented form. The children were presented with nonce words ending in -en or 
-s. The presentation of the words was accompanied by a picture of two strange 
animals. One of the animals then disappeared, and the children were asked 
what they now saw. An example: 
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A picture appears: 

               
The following text is presented while the picture is displayed: 

Dit zijn twee /" exEms/.  l
l These are two /" exEms/. 

One of the two animals then disappears, leaving the following picture: 

     
As the picture disappears the experimenter says: 

Nou gaat er een weg. Nou is er nog een ... 
      Now one of them leaves. Now there is one … 

By using a second plural marker, a numeral, besides the plural affix, in the 
presenting sentence, two, the possible cause of inconsistent plural 
comprehension in Brown’s (1973) was avoided. The reverse Wug-test was 
administered after the regular Wug-test in the third, fourth and fifth rounds of 
testing. 

6.5.2 Items 

Like the trial test for the regular Wug-test, the reverse Wug-test was preceded by 
a trial test consisting of four items: 

(12) existing words: /"autos/, /"h{yz´n/6 
 nonce words: /"auk´n/, /"kOm´ls/ 

The existing words in the trial test did not present any problems to the 
children. All subjects were immediately able to form the singular form of 
/"autos/, by deleting the -s affix, while all but one subject/session were able to 
                                                      
6 /"autos/ ‘cars’; /"h{yz´n/ ‘houses’ 
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form the singular form of /"h{yz´n/, by deleting the -en affix. The nonce words 
in the trial test resembled those in the regular Wug-tests, and performance by 
the children varied. However, 80% of subject/sessions stripped the affix off at 
least one of the two nonce word trial items. In the table below, the answers are 
divided into three categories: ‘stripped’ represents items that were stripped of 
their plural affix to form the singular, ‘non-stripped.’ is for items for which 
subjects used the plural for the singular as well, and ‘other’ is for all other 
productions (stress changes, truncation etc.). The following percentages were 
found: 

Table 19 Distribution of affix-stripping for trial nonce words in reverse Wug-test 7 
Percentage of response-types per test for trial nonce words 

 stripped non-stripped other 

/"auk´n/ T3 
T4 
T5

20.0% 
58.8% 
30.8% 

60.0% 
41.2% 
61.5% 

20.0% 
0.0% 
7.7% 

/"kOm´ls/ T3 
T4 
T5

40.0% 
76.5% 
92.3% 

25.0% 
11.8% 
7.7% 

35.0% 
11.8% 
0.0% 

The items for the rest of the reverse Wug-test were 24 nonce words and 10 
filler items. Of the filler items half ended in -s, half ended in -en.  

Table 20 Existing words in reverse Wug-test 8 
-en -s 
/"vIs´n/ - /"vIs/ 
/"pard´n/ - /"part/ 
/"olifAnt´n/ - /"olifAnt/ 
/pAp´"xaj´n/ - /pAp´"xaj/ 
/"stul´n/ - /"stul/ 

/"taf´ls/ - /"taf´l/ 
/se"des/ - /se"de/ 
/"kOf´rs/ - /"kOf´r/ 
/"zebras/ - /"zebra/ 
/tel´"fons/ - /tel´"fon/ 

The 24 nonce words were divided into 12 pairs. Members of a pair shared the 
same stress pattern, and the sonority of the final sound (no distinction made 
between liquids and nasals). One member of the pair got an -s in the plural, the 
other received -en. 

 

 

 
                                                      
7 R3-5 refers to the rounds at which the reverse Wug-test took place. 
8 /"vIs/ ‘fish’; /"part/ ‘horse’; /"olifAnt/ ‘elephant’; /pAp´"xaj/ ‘parrot’; /"stul/ ‘chair’; 
/"taf´l/ ‘table’; /se"de/ ‘CD’; /"kOf´r/ ‘suitcase’; /"zebra/ ‘zebra’; /tel´"fon/ ‘telephone’ 
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Table 21 Distribution of nonce word pairs across plural landscape 
  final penultimate antepenultimate 

obstruent  bo"rat 
pa"muk 

"klomak 
"latop 

 

sonorant  di"rol 
mi"rel 

"lexEm 
"sakOm 

 

diphthong  "lau 
"nEi 

"trilau 
"bak{y 

 

front lu"pi 
mo"ly 

"lapy 
"kemi 

``"molake 
"palymi 

vowel 

back "pra 
"xra 

"xima 
"puka 

"balimo 
"pobano 

As a limited number of items could be used, and vowel-final words showed 
most variation in the regular Wug-test, the items with antepenultimate stress all 
end in a vowel. Similar to the regular Wug-test, the items changed slightly from 
session to session to avoid a learning-effect; only stress pattern and final sound 
remained the same throughout the experiment. 

Table 22 Nonce items per round 
Round 3 Round 4 Round 5 
"laus 
"nEi´n 
"pras 
"xra´n 
bo"rats 
pa"muk´n 
di"rols 
mi"del´n 
lu"pis 
mo"ly´n 
"klomaks 
"latop´n 
"lexEms 
"sakOm´n 
"ximas 
"puka´n 
"lapys 
"kemi´n 
"trilaus 
"bak{y´n 
"balimos 
"pobano´n 
"molakes 
"palymi´n 

"staus 
"fEi´n 
"xnas 

na"ry´n 

"bra´n 
le"tats 
to"nup´n 
ka"tols 
no"vel´n 
pa"kis 

"xiraks 
"pukop´n 
"kavEns 
"tekOl´n 
"typas 
"wena´n 
"rokys 
"leri´n 
"klimaus 
"pet{y´n 
"kypanos 
"kakolo´n 
"xaropes 
"kelumi´n 

"naus 
"k{y´n 
"tras 
"pla´n 
ki"lats 
pi"luk´n 
pe"tals 
di"xel´n 
vo"tis 
ka"ly´n 
"pylaks 
"kexop´n 
"rokEms 
"lapOm´n 
"ponas 
"waka´n 
"sotys 
"tali´n 
"plitaus 
"lop{y´n 
"tilonos 
"tikamo´n 
"xorites 
"tolani´n 
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Although the nonce noun is presented in the plural form in this experiment, the 
neighbourhood type frequency of the predicted singular, and the influence of 
the phonological factors on the predicted singular may affect how the subjects 
analyse the items in question. Table 23 (next page) therefore shows the 
predictions of the phonological factors, and neighbourhood frequency for all 
nonce words. The ‘c’ and ‘w’ columns show the strength of the close and wide 
neighbourhood of the predicted singular, using the same strength indicators as 
in Table 3. As a reminder, the close neighbourhood of an item consists of those 
items that have the same stress pattern, and same final rhyme, while the wide 
neighbourhood covers all items with the same stress pattern and a final sound 
that belongs to the same class. A wide neighbourhood is considered strong 
when preference for a particular affix was the same for more than 75% of 
types. This is indicated by ‘!’. If about 74-76% of types prefers the same affix 
this is indicated by ‘*’. For close neighbourhoods there are strong (‘!’) and very 
strong (‘!!’) neighbourhoods. Items that have a total neighbourhood of 5-20 
items, of which at least 90% take a particular affix, are considered strong, while 
neighbourhoods of 21 or more items, of which at least 90% takes a particular 
affix, are considered very strong. If a neighbourhood consists of fewer than 5 
items, no strength marker is given. 

The final column of Table 23 indicates whether the presented plural is also 
the form that is predicted by the neighbourhood frequency and the 
phonological factors. NO indicates a plural presented with an affix that is not 
predicted by the neighbourhood frequency, YES indicates a plural presented 
with an affix that is predicted by the neighbourhood frequency. The NO/YES 
for some of the items indicates that while the neighbourhood frequency 
predicts -en, both stress and sonority predict -s. 

Legend for Table 23: 
c  = strength of close neighbourhood (items with exact same stress pattern/rhyme) 
w = strength of wide neighbourhood (items with same stress pattern/final sound in 
        same sonority category) 
Strength markers: 
!!  = close neighbourhood of 21< items, 90% of which takes the predicted affix 
!   = close neighbourhood of 6-20 items, 90% of which takes the predicted affix OR 
       wide neighbourhood frequency preference of more than 75% for predicted affix 
*  = neighbourhood frequency preference of around 75% for predicted affix 
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Table 23 Frequencies and expectations for reverse Wug-test items 
   stress sonority neighbourhood 
 c w   type -en type -s 

presented = 
expected? 

"lau-s 
"nEi-´n 
"k{y-´n 
"pra-s 
"xra-´n 
bo"rat-s 
pa"muk-´n 
to"nup-´n 
di"rol-s 
pe"tal-s 
mi"del-´n 
lu"pi-s 
mo"ly-´n 
"klomak-s 
"latop-´n 
"lexEm-s 
"kav´n-s 
"sakOm-´n 
"tekOl-´n 
"xima-s 
"puka-´n 
"lapy-s 
"kemi-´n 
"trilau-s 
"bak{y-´n 
"balimo-s 
"pobano-´n 
"molake-s 
"palymi-´n 

!! 
!! 
! 
! 
! 
!! 
 
 
! 
!! 
!! 
 
! 
! 
 
 
 
 
 
!! 
!! 
 
!! 
 
 
!! 
!! 
! 
!! 

! 
! 
! 
! 
! 
! 
! 
! 
* 
* 
* 
 
 
 
 
* 
* 
* 
* 
! 
! 
! 
! 
! 
! 
! 
! 
! 
! 

-en 
-en 
-en 
-en 
-en 
-en 
-en 
-en 
-en 
-en 
-en 
-en 
-en 
-s 
-s 
-s 
-s 
-s 
-s 
-s 
-s 
-s 
-s 
-s 
-s 

-en 
-en 
-en 
-s 
-s 
-en 
-en 
-en 
-s 
-s 
-s 
-s 
-s 
-en 
-en 
-s 
-s 
-s 
-s 
-s 
-s 
-s 
-s 
-en 
-en 
-s 
-s 
-s 
-s 

30 
26 
13 
0 
0 
50 
2 
1 
17 
51 
27 
5 
0 
11 
2 
0 
1 
5 
2 
0 
0 
0 
3 
3 
- 
0 
0 
0 
0 

1 
2 
0 
16 
16 
1 
0 
0 
1 
0 
0 
9 
7 
0 
0 
2 
5 
3 
0 
149 
149 
2 
204 
2 
- 
36 
36 
10 
21 

NO 
YES 
YES 
YES 
NO 
NO 
YES 
YES 
NO 
NO 
YES 
YES 
NO 
NO 
YES 
YES 
YES 
NO/YES 
NO/YES 
YES 
NO 
YES 
NO 
NO/YES 
YES 
YES 
NO 
YES 
NO 

Subjects are expected to perform better on affix stripping when they are 
also urged to produce the affix. Hence, subjects who, in the regular Wug-test, 
only produce -s will only delete -s, and vice versa. Subjects who produce both 
affixes are expected to delete both affixes, at least from items they would also 
pluralize with that affix. There is a complicating factor in this experiment which 
makes it difficult to formulate expectations about the results of this reverse 
Wug-test; each stem-type is produced once with -en and once with -s. Therefore 
children are presented with affixes in expected and unexpected contexts. While 
they had the option of avoiding affixes in particular contexts in the production 
experiment, they cannot do so in this test. Children may either be less or more 
likely to delete affixes from expected or unexpected environments. They may 
be more inclined to delete an affix from a context in which they would also 
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produce it (expected), on the other hand an affix in an unexpected context may 
be more salient, and thus be deleted sooner. 

6.5.3 The subjects 

The subjects that took part in this reverse Wug-test were the same as those of 
the longitudinal classical Wug-test. The reverse Wug-test was administered 
directly after the classical Wug-test in sessions 3-5. The subjects and their ages 
in these sessions can be found in Table 5. 

6.5.4 General results 

The subjects’ responses were divided into one of five categories: items for 
which the affix was deleted from the presented form (Stripped), items for 
which plural and singular were the same (Non-stripped), items for which the 
subject produced a form that was different from the presented plural (in stress 
pattern, rhyme or otherwise different), but not the desired singular form 
(Other), items that were missing (Missing), and items for which the 
experimenter made a mistake in the presentation (Exp.). Table 24 gives the test 
results by providing the distribution of the productions over these five 
categories. 

Table 24 Overall results reverse Wug-test 
Overall percentage and exact number of response-types for existing and nonce words 

 existing words  nonce words  
 496 items 1191 items
Stripped 464 

93.6%
337 

28.3%
Non-
stripped 

23 
4.6%

562 
47.2%

Other 4 
0.8%

240 
20.1%

Missing 4 
0.8%

46 
3.9%

Exp. 1 
0.2%

6 
0.5%

The majority of cases in which the plural of an existing word was repeated for 
the singular was from one item,  /se"des/, ‘CDs’; 43.5% of the existing items 
for which the subjects considered the plural and the singular to be the same 
were of this item. 

It is clear from Table 24 that the subjects performed much worse on the 
nonce words than they did on the existing words. The percentage of items in 
the ‘stripped’ category should be high, while that in the ‘non-stripped’ category 
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should be low. A chi-square test shows that the distribution of the answers in 
the nonce words differs significantly from that in the existing words 
(p<0.001>).9  

Within the nonce words, -en is deleted more often than -s. Table 25 shows 
the distribution for the two affixes in the nonce words (categories Other, 
Missing, and Exp. have been collapsed into one category, Other). 

Table 25 Overall results for -s and -en in nonce words 
Percentage and exact number of response-types for nonce words presented with -s and 
-en 

 T3-T5 
 -s (594) -en (597) 

stripped 133 
22.4%

203 
34.0%

non-stripped 347 
58.4%

215 
36.0%

other 114 
19.2%

179 
30.0%

A chi square-test on these data showed that the distribution of stripped, non-
stripped and other productions over -s and -en differ significantly (p<0.001). 

A comparison of production and deletion of -en and -s in the two tests is 
shown in Table 26. The column for the regular Wug-test shows the percentage 
of produced nonce plurals with the indicated affix, while the column for the 
reverse Wug-test shows the percentage of nonce items that were stripped of 
their affix. 

Table 26 Production/deletion -en and -s in regular and reverse Wug-test 
Percentage responses where -s and -en are produced in regular Wug-test and percentage 
responses where -s and -en are deleted in reverse Wug-test 

  Regular Wug-test Reverse Wug-test
-en  42.8% 17.1% 
-s  12.6% 11.2% 
total  55.4% 28.3% 

 

 
The results for -s production and deletion are similar, but there is a large gap 
between the production and deletion of -en.  

Of the “Other” productions 16.2% (39 items) could be argued to belong to 
the category of items that have been stripped of their affix as well. The stem of 
each of these items ended in a consonant; subjects occasionally not only deleted 
the affix, but this consonant, too, leaving a stem ending in a vowel. Consonant-

                                                      
9 As the Other, Missing, and Exp. Productions are all irrelevant, they were combined 
(into Other) in all the chi-square tests performed here. 
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final items presented as -s plurals were also occasionally stripped of their final 
consonant, e.g. /"klomak-s/ - /"kloma/ (M3). Though this does not happen in 
adult Dutch, corresponding productions were found in the classical Wug-test, 
e.g. /bo"da/ - /bo"da-ls/ (O5). Similar examples were found in the reverse test 
for -en plurals, e.g. /"pukop-´n/ - /"puko/. The -en examples can be explained by 
the linking consonants used in Dutch. It was established in Chapter 3 that 
speakers of Dutch use linking consonants between a non-low vowel and the 
schwa of -en. In adult Dutch /j/ or /w/ is normally used as a linking 
consonant, i.e. /"ze-j-´n/, but it was shown in Chapter 5 that children acquiring 
Dutch also use other consonants to fill the gap between a vowel and schwa. 
Examples found in productions for the classical Wug-test are /"snal´n/ as plural 
of /"sna/, and /"spuk´n/ as plural of /"spu/. In the reverse test, subjects may 
sometimes have misanalysed the final consonant of the stem as a linking 
consonant. Items for which the final consonant was often deleted are /"latop´n/ 
(T3), /"pukop´n/ (T4), and /"kexop´n/ (T5). Other items for which this 
occasionally happened are /mi"del´n/, /no"vel´n/, /to"nup´n/, and /"sakOm´n/. 
Considering subjects could also use a linking consonant before -s in the classical 
Wug-test they may also have misanalysed the final consonant of the stem of -s 
plurals. If we include the items where affix and final stem consonant were 
deleted, 31.6% of plural nonce words were stripped of their affix to form the 
singular. This percentage is still far lower than the deletion percentage for 
existing words or the production percentage for nonce words in the regular 
Wug-test.  
 
The difference between singularisation of existing as opposed to nonce words 
suggests that the children may not have understood the task at hand. The task 
is more difficult than the regular Wug-test, as it requires subjects to extrapolate 
backwards; they have to form backformations. When the results in Table 24 are 
split into those of the three separate tests, the subjects are shown to improve. 
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Table 27 Reverse Wug-test results per test 
Percentage and exact number of response-types for existing and nonce words per test 

 T3 T4 T5 
 existing 

(200) 
nonce 
(480) 

existing 
(170) 

nonce 
(408) 

existing 
(126) 

nonce 
(303) 

stripped 180 
90.0% 

107 
22.3%

164 
96.5%

112 
27.5%

120 
95.2% 

117 
38.6% 

non-
stripped 

14 
7.0% 

206 
42.9%

5 
2.9%

210 
51.4%

4 
3.2% 

146 
48.2% 

other 3 
1.5% 

125 
26.0%

0 
0.0%

79 
19.4%

1 
0.8% 

37 
12.2% 

missing 3 
1.5% 

38 
8.0%

1 
0.6%

5 
1.2%

0 
0.0% 

3 
1.0% 

exp. 0 
0.0% 

4 
0.8%

0 
0.0%

2 
0.5%

1 
0.8% 

0 
0.0% 

The distribution of the response categories for the existing words does not 
differ significantly between tests (p<1). The distribution for the nonce words 
does show significant differences. There is no difference between Tests 3 and 4, 
and between Tests 4 and 5. The difference between the distributions in Tests 3 
and 5 is significant though (p<0.01). It can be seen in Table 27 that this 
difference is largely due to an increase in singularisation through affix stripping; 
the percentage of other and missing productions has decreased. This suggests 
that the subjects have improved at something.  

However, this improvement may be caused by a better understanding of 
the task after 3 runs, rather than improvement because of morphological 
development. Dividing the subjects into age groups confirms this. When the 
age groups from the regular Wug-test are used, there are three reasonably large 
groups, and one of only three subjects (A3, B3, and D3 would form age group 
2).  The distribution in AG3-5 is shown in Table 28. 

Table 28 Reverse Wug-test results per age group 
Percentage and exact number of response-types for existing and nonce words per age 
group 
 AG3 AG4 AG5 

 existing 
(110) 

nonce 
(264) 

existing 
(190) 

nonce 
(456) 

existing 
(166) 

nonce 
(399) 

stripped 103 
93.6% 

68 
25.8%

175 
92.1%

119 
26.1%

156 
94.0% 

131 
32.8% 

non-
stripped 

2 
1.8% 

103 
39.0%

14 
7.4%

231 
50.7%

7 
4.2% 

188 
47.1% 

other 5 
4.6% 

93 
35.2%

1 
0.5%

106 
23.2%

3 
1.8% 

80 
20.1% 
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With each age group the distribution in the existing words is again significantly 
different from that in the nonce words (p<0.001). While a comparison of the 
distribution in the nonce words in the different tests showed a significant 
difference between T3 and T5, a similar difference is not found for the age 
groups, no matter which age groups are compared.  

Though there clearly seems to be a strong test effect, it is still useful to use 
the data to determine which factors affect affix deletion. Below some of these 
factors will be considered. A possible correlation between the results of the 
classical Wug-test and those of the reverse Wug-test will be investigated, as well.  

6.5.4.1 Factors involved in affix stripping 

There are several factors that could affect affix stripping. As stress and sonority 
guide plural production, they may also be involved in singularisation. In the 
production experiment children could choose whether or not they would add 
an affix to produce a plural, in this reverse Wug-test they encounter every type 
of stem with both affixes. Hence, they may encounter an affix in a context they 
did not expect it to be used in. Therefore the (un)expectedness of an affix 
appearing with a certain context will also be considered. Starting with stress 
pattern, these factors will now be discussed.  
 
Stress 
It should be noted that in the following discussion of the role of stress in affix 
stripping, the mentioned stress patterns always refer to the projected singular, 
e.g. in the discussion /"puka´n/ is considered to have penultimate stress, 
because the projected singular, /"puka/, has penultimate stress. 

In the production data items with final stress were more likely to take -en to 
form the plural, while items with penultimate stress were more likely to take -s. 
Items with antepenultimate stress could go either way. This raises the question 
if subjects are more likely to strip -en than -s off items with final stress, or -s 
rather than -en off items with penultimate stress. If the subjects’ drive to 
produce trochaic stress patterns is stronger than their willingness to delete an 
affix the reverse might even be found. For example, subjects may want to 
preserve the trochaic pattern of a stem with final stress presented with -en, 
rather than deleting the affix. When the distribution of the responses for items 
with final stress, penultimate stress and antepenultimate stress are compared 
significant differences are found both per test (T3: p<0.001, T4: p<0.025, T5: 
p<0.01) and for all tests combined (p<0.001). Subjects were always more likely 
to strip an affix off an item with an antepenultimately stressed stem. This may 
be because when such an item is presented with -en stress falls outside the stress 
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window. This can be verified by an analysis of the difference between items 
presented with -en and items presented with -s. 

Table 29 Reverse Wug-test results per stress pattern 
Percentage and exact number of response-types for items presented with -s and -en per 
stress pattern 

 final penult antepen 
 -s (248) -en (250) -s (247) -en (248) -s (99) -en (99) 

stripped 41 
16.5%

86 
34.4%

69 
27.9%

71 
28.6%

23 
23.2% 

46 
46.5% 

non-stripped 172 
69.4%

114 
45.6%

129 
52.2%

75 
30.3%

46 
46.5% 

26 
26.2% 

other 35 
14.1%

50 
20.0%

49 
19.9%

102 
41.1%

30 
30.3% 

27 
27.3% 

The distribution of stripped, non-stripped and other productions for the two 
affixes, differs significantly within each stress pattern (p<0.001 for  final and 
penultimate stress, p<0.01 for antepenultimate stress). As the stripping rates for 
-s and -en for penultimately stressed items is about the same, the significant 
difference in the distribution of the affixes with penultimate stress must stem 
from the “non-stripped’ and “other” categories.  

It is immediately obvious from Table 29 that -en is deleted more often than 
-s when used after a stem with final stress or antepenultimate stress. The 
stripping rate for penultimately stressed items is about the same for both 
affixes. Hence, the subjects do not seem to have an overwhelming urge to 
preserve the trochaic pattern of a finally stressed stem presented with -en. 
Instead the affix that is more likely to be used in the production test is also the 
affix that is more likely to be stripped off an item, at least when the item has 
final or antepenultimate stress. Extending this pattern to penultimately stressed 
items, -s should be deleted more often than -en. The data do not reflect this. 
Instead -en is stripped slightly more often off these items. This can be explained 
by the general preference for -en deletion, possibly because it is a syllable and 
thus more noticeable than -s.  
 
Sonority 
The sonority of the final sound affected the subjects’ productions. It is possible 
that it also affects their responses on the singularisation task. Subjects were 
more likely to produce -en after an obstruent, while vowels induced -s plurals. 
Sonorants were divided, and diphthongs, which the literature and an analysis of 
the Van Dale corpus predicted should take -en, took -s unexpectedly often. 
However, a chi-square test on the results of the reverse Wug-test found no 
significant differences in the distributions of responses for obstruent-, 
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sonorant-, diphthong-, front vowel-, and back vowel-final items, when all three 
tests were combined (p<1). One category was not more likely to be stripped off 
its affix than another. When the tests were considered separately no difference 
was found for T3 (p<0.20), and for T5 (p<0.10). There is a significant 
difference for the distributions in T4 (p<0.001). However, while this difference 
is partly due to a relatively low likelihood of affix stripping for obstruent-final 
items, compared to other categories, it is also caused by the relatively high 
number of “other” productions for obstruent- and sonorant-final items in this 
test.  

With the help of Table 30 the behaviour of -s and -en plurals in the different 
sonority categories can be compared. Data from all sessions are combined for 
this comparison. 

Table 30 Reverse Wug-test results per stem-final sound 
Percentage and exact number of response-types (str(ipped), non-str(ipped), other) for 
items presented with -s and -en per stem-final sound 
 obstruent sonorant diphthong front vowel back vowel 

 -s  
(99) 

-en 
(100) 

-s  
(99) 

-en 
(99) 

-s  
(98) 

-en 
(100) 

-s 
(149) 

-en 
(149) 

-s 
(149) 

-en 
(149) 

str. 8 
8.1%

37 
37.0% 

22 
22.2% 

29 
29.3%

24 
24.5%

39 
39.0%

32 
21.5%

46 
30.9%

47 
31.5% 

52 
34.9% 

non- 
str. 

60 
60.6%

27 
27.0% 

53 
53.5% 

45 
45.45%

63 
64.3%

36 
36.0%

91 
61.1%

53 
35.6%

80 
53.7% 

54 
36.2% 

other 31 
31.3%

36 
36.0% 

24 
24.3% 

25 
25.25%

11 
11.2%

25 
25.0%

26 
17.4%

50 
33.5%

22 
14.8% 

43 
28.9% 

Unsurprisingly, performance on -en plurals was always better. For all categories, 
except for sonorants, the distributions of the stripped, non-stripped, and other 
productions for -en and -s differed significantly (obstruent, diphthong, front 
vowel: p< 0.001, back vowel: p<0.01). Considering the production test did not 
show large differences for sonorant-final items either, this is not unexpected. 
Furthermore, the relatively high likelihood of -en being deleted after an 
obstruent mirrors the high production rate for -en after obstruents. Similarly, 
the low stripping rate for -s after obstruents matches the low productions rate 
for -s after obstruents. There are, however, also clear differences between the 
comprehension results and the production results. In the production data 
vowel-final items were more likely to be pluralised with -s than -en. 
Consequently, if the reverse Wug-test data were to match these results, the 
stripping rate for -s should be higher than that for -en. In fact, -en is more likely 
to be stripped off a vowel-final items than -s is. 
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Expected vs. unexpected context 
An affix is more likely to be produced in a context which demands use of that 
affix, than in a context where it is not expected. For example, an item with a 
final back vowel and penultimate stress like /"puka/ is more likely to be 
pluralized as /"pukas/ than as /"puka´n/, as both stress and sonority demand 
this affix. However, in the reverse Wug-test a single context, e.g. penultimate 
stress with a final back vowel, was presented with both affixes, e.g. /"ximas/ 
and /"puka´n/. It is possible that the use of an affix in an unexpected context is 
more noticeable than if it were used where expected, causing it to be deleted 
sooner. This possibility will now be investigated.  

Table 31 Reverse Wug-test results for affixes used in expected or unexpected contexts 
Percentage and exact number of response-types for items where the affix is presented 
in a context where it is expected or unexpected, per test 

 T3 T4 T5 
 exp. (240) unex. 

(240) 
exp. (204) unex. 

(204) 
exp. (153) unex. 

(150) 
str. 42 

17.5% 
65 

27.1%
43 

21.1%
69 

33.8%
48 

32.0%
69 

45.1% 
non- 
str. 

129 
53.7% 

77 
32.1%

133 
65.2%

77 
37.7%

85 
56.7%

61 
39.8% 

other 52 
21.7% 

73 
30.4%

25 
12.2%

54 
26.5%

17 
11.3%

20 
13.1% 

Chi-square tests showed that there is a significant difference between the 
distribution of stripped, non-stripped and other productions over the expected 
and unexpected contexts in each session (T3: p<0.001, T4: p<0.001, T5: 
p<0.025). Subjects are better at stripping the affix off an item when the affix is 
presented in an unexpected context, than when it is presented in an expected 
context. Results for both expected and unexpected contexts are significantly 
better at T5 than at T3. 
 
Summary 
In sum, subjects improved with each session, but this was more likely due to 
familiarity with the task than to development. Several effects were found. First, 
the influence of the rhythmic and sonority factor on -en and -s plurals was 
visible in the results of the reverse Wug-test. While subjects were not more 
likely to strip off an affix when the nonce stem ended in an obstruent than 
when it ended in a front vowel, they were more likely to strip -en off an item 
with a final obstruent than to strip -s of a similar item. Note though that -en is 
stripped more often in general. The difference between stripped productions 
for -s and -en plurals is  larger for items with a final obstruent, than for items 
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with a final sonorant, but -en is always more likely to be stripped. A similar 
effect is found for stress. While -en is always more likely to be stripped off the 
nonce item, the difference between -en and -s is greater for items with final 
stress than it is for items with penultimate stress. Finally, it was hypothesized 
earlier that it might be easier for children to spot an affix when it is used where 
it is not expected, than when it is used in the proper context. Such an effect was 
in fact found for all sessions. 

6.5.4.2 Regular versus reverse Wug-test 

A comparison of the general results of the classical and reverse Wug-tests in 
6.5.4 showed that the subjects were much worse at singularisation than they 
were at pluralisation. The results are repeated here.  

Table 32 Production/deletion -en and -s in regular and reverse Wug-test 
Percentage of responses where -s and -en are produced in the regular Wug-test and 
percentage of responses where -s and -en are deleted in the reverse Wug-test 

 Regular Wug-test Reverse Wug-test 
-en & -s 55.4% 28.3% 
-en 42.8% 17.1% 
-s 12.6% 11.2% 

There are some similarities between the results of the two experiments. The 
affix used most often in the plural production task was -en (42.8% of all 
productions; -s was used in 12.6% of all productions). In the reverse Wug-test 
34.0% of items presented with -en were stripped off their affix (17.1% of total), 
while 22.4% of items presented with -s were stripped off their affix (11.2% of 
total). So, -en was both more likely to be produced and more likely to be 
deleted. As mentioned earlier, the production and deletion percentages for -s 
are similar, but the deletion of -en lags behind the production of -en. 

However, these are the results of all subjects and for all tests. It would be 
interesting to see how the two tests compare at the subject level. Is the lower 
performance on the reverse Wug-test seen in all subjects, or are some subjects 
really good at performing this task, while others do badly?  At first sight it 
appeared that there is no relation between a child’s ability to produce a plural, 
and his/her ability to form a singular from a plural. Some children who did very 
well on the production task practically never deleted an affix in the reverse 
Wug-test. To find out if performance on the regular Wug-test could indeed not 
predict a subject/session’s performance on the reverse Wug-test a bivariate 
correlation analysis was run on the percentages of deleted/produced -en and -s. 
A Spearman correlation coefficient was used. A significant correlation was 
found between production and deletion of -en (p<0.01), but not between 
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production and deletion of -s. In other words, the number of -en productions in 
a subject/session can be linked to the number of times he/she will delete -en. 
The same is not true for -s productions/deletions. An explanation for this 
asymmetry may be that in the production task subjects can “choose” freely 
between -en and -s; in the reverse Wug-test they are presented with twelve -en 
plurals and twelve -s plurals. This makes it easier for subjects to delete an affix 
they are not or hardly ever producing, and may account for the lack of 
correlation between production and deletion of -s. 
 
These results are restricted to the subject/session’s overall production/deletion 
skills. The different environments in which an affix is produced, or from which 
it is deleted are not taken into account in these analyses. Interestingly, most 
subjects were willing to delete an affix from a context in which they would not 
produce it. An example is subject K, who did not produce any -en or -s plurals 
in her fourth session, but did delete both affixes in this session. In her third 
session (the first for the reverse Wug-test) she produced mainly -s plurals. Only 
one -en plural was produced. Yet, in that same session she only deleted -en in the 
reverse Wug-test. Similarly, the dramatic shift in the productions of F is not 
reflected in her reverse Wug-test. While she suddenly started producing -s 
plurals for almost all items in her fifth test (one -en plural is found in this 
session), she continued to delete both affixes from a variety of contexts, in 
effect deleting -en from contexts it is not produced in, and NOT deleting -s 
from contexts it is produced in.  

In sum, while there is an overall correlation between the number of -en 
productions and deletions, as well as a correlation between deletion of -en and 
deletion of -s, it is difficult to link these correlations to specific contexts. 

6.6 Summary 
 
The most important conclusion that can be drawn from the longitudinal study 
presented in this chapter is that Dutch children do not set up a single, 
phonologically independent default for the plural, not even early in acquisition, 
i.e. at the age of ca. 3;0. Several of the youngest children in this study 
overgeneralised both affixes. Evidence of all three interpretations of the Words-
and-Rules theory presented in Chapter 4 is found in the longitudinal data. As the 
cross-sectional study suggested, different overgeneralisation patterns exist 
alongside each other. There is no clear path along which subjects develop; no 
single interpretation applies to any of the age groups. 
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Based on a hypothetical scenario for the Words-and-Rules theory the 
following order of overgeneralisation patterns was predicted in Chapter 4, 
starting with young subjects, and finishing with adults: SD → HD → DD. The 
cross-sectional study of chapter 5 suggested that this order should be 
abandoned, and the longitudinal study confirmed this suggestion. The order of 
overgeneralisation patterns that can be extracted from the longitudinal data is: 
SD*/DD ↔ SD ↔ HD. Subjects do not have to complete all the steps, 
though. Some subjects have gone through all the steps, others stay at the DD- 
or SD-stage. 

Phonological overgeneralisations occurred before pure overgeneralisations. 
In fact, the affix produced in pure overgeneralisations was previously produced 
in phonological overgeneralisations. 

A comparison of results of a classical and a reverse Wug-test revealed a 
significant correlation between deletion and production of -en, but not of -s. 
This is probably due to the fact that subjects could choose a plural affix in the 
production task, but only had the option of deleting an affix forced upon them 
in the reverse Wug-test, allowing them to not produce affixes they were able to 
delete, i.e. of which they were competent in a general sense.  

In a second analysis of the reverse Wug-test data context was taken into 
consideration. The distribution of stripped, non-stripped, and other 
productions over -en and -s differed significantly for all three stress patterns, 
final stress, penultimate stress, and antepenultimate stress. Similar results were 
found for the sonority categories. A chi square was significant for all categories, 
except sonorants. This matches the fact that preference for one of the affixes is 
the least clear in sonorant-final words in the Van Dale corpus. Finally, the 
difference between expected and unexpected contexts was considered. As pairs 
of items were presented, one with each affix, affixes were sometimes used 
where the neighbourhood and/or phonological factors would not predict them 
to be used. Subjects were more likely to strip the affix off an item when the 
affix is used in an unexpected context, than when it is used in an expected 
context. This might be because an affix stands out in a context where it is not 
expected stands out. It is more noticeable, and therefore easier to be spotted, 
and subsequently stripped. 

This concludes the experimental part of this thesis. Where the cross-
sectional data already ruled out the hypothetical scenario of the Words-and-Rules 
theory, the longitudinal data have provided more details on the development of 
overgeneralisation patterns in children acquiring Dutch. The fact that to 
account for Dutch different versions or interpretations of the Words-and-Rules 
theory need to be established, and what is more, that each interpretation may 
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apply both as an end state and to acquisition data merits a closer look at the 
applicability of the theory for Dutch. Chapters 5 and 6 have each focussed on 
the results of the cross-sectional or the longitudinal study. Chapter 7 will focus 
on a closer comparison of the results of the cross-sectional and longitudinal 
data. This will function as an introduction to a suggestion for modification of 
the Words-and-Rules theory, which will allow the theory to account for both 
adult Dutch and the acquisition of Dutch with a single interpretation of the 
theory. 
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7                                                     Discussion 
 
 
 
 
 
 
 
 
 
At the beginning of this thesis its aim was formulated as a test of the Words-and-
Rules theory (Pinker & Prince 1991, Marcus, Pinker, Ullman, Hollander, Rosen 
& Xu 1992, Pinker 1999) in relation to the acquisition of the Dutch plural. 
Using data obtained from so-called Wug-tests, subjects’ pluralisation strategies, 
in particular the possible use of a default, were tested. Importantly, the 
experiments have shown that subjects did not use the affixes –eren, -a, and –i in 
their novel pluralisations (recall existing cases such as kinderen, musea, and politici 
from Chapter 3). This does not mean nothing can be said about the irregular 
component, and therefore the dual architecture of the theory. The non-
occurrence of such pluralisations in the experimental data can be taken as an 
indication that existing plurals that have such an affix must be stored.1 To 
confirm this, their properties should be further investigated (for example in a 
lexical decision task, see Chapter 2), but this was an exercise outside the scope 
of this thesis. Rather, as the results of the experiments clearly showed both -s 
and -en are used productively, the analyses of the results have focused on these 
affixes.  The presence of two productive affixes raised the question of how they 
can (come to) co-exist in the regular, rule component of a dual model. As a 
result, rather than testing the architecture of the Words-and-Rules theory, this last 
chapter will test the architecture of the regular, rule component of this theory. 

This chapter first summarizes and reconsiders the results from the cross-
sectional and longitudinal studies. Its second part focuses on the implications 
of the results of these studies for the Words-and-Rules theory. It will be shown 
that the Words-and-Rules model should be modified if it is to accommodate the 
Dutch regular plural. This modification should differentiate between a default 

                                                      
1 It should be said that some, though very few, adult subjects, in a reduplication of an 
experiment originally performed by Baayen, Dijkstra & Schreuder (1997) did produce 
Latinate plurals (see also §3.4.2).  
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regular affix and a secondary regular affix (or possibly more than a single such 
affix). I will argue that, to account for both types of affixes, the modification 
should take the form of a constraint-based analysis instead of a rule-based one, 
essentially transforming the theory into one of Words-and-Constraints. 

 

7.1 Overview 
 
The central assumption of dual-mechanism models is a dissociation between 
regulars and irregulars. The Words-and-Rules theory claims that irregulars are 
stored in the mental lexicon, while regulars are rule-derived. Specifically, 
regulars are formed by attaching a default affix to the stem, when a stored 
plural is not retrieved from the mental lexicon. This default is phonologically 
and lexically unrestricted. That is, it imposes only one restriction: the stem it 
attaches to should be of the proper category, i.e. N(oun), V(erb), etcetera. 
Because it is used when all else fails, it is an inherent property of this default 
that there is maximally one. 

The Words-and-Rules theory was originally developed using data from 
English. English pluralisation is relatively straightforward. Irregulars like sheep-
sheep, and goose-geese are stored. Regulars are formed by attaching the default affix 
-s to the stem, e.g. cat-cats and table-tables. This affix can attach to any word, as 
long as it is a noun with no stored plural form. It is also consistently used in 
environments typically associated with default use, such as nonce words (wugs), 
loanwords (cappucinos), acronyms (PCs), and names (Johnsons). No other affix 
competes for the position of default.  

Evidence from German pluralisation is often presented in support of the 
Words-and-Rules theory. With eight ways of forming a plural, German 
pluralisation is much less straightforward than English pluralisation. The affix -s 
is said to be the default, because it attaches to items that typically take the 
default. It attaches to nonce words (Punds), loanwords (Kiosks), acronyms 
(LKWs), and names (die Bäckers). All other forms of pluralisation are said to be 
irregulars. However, as has been mentioned in §4.1.2.2, this claim is not 
completely uncontroversial; affixes other than -s are also used in 
overgeneralisations, another sign of defaulthood. 

Like German pluralisation, Dutch pluralisation is more complex than 
English pluralisation. It was shown in Chapter 3 that Dutch has two seemingly 
regular plural affixes, -en and -s. Interestingly, both affixes may be used in the 
environments mentioned above, such as nonce words (kepsen, flonkers), 
loanwords (liften, ciabatta’s), acronyms (PABO’s, HATten), and names (de Van 
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Wijken, de Kuipers). These are all items unlikely to have a stored plural. The 
distribution of these two affixes is governed by the phonological factors stress 
and sonority. With these criteria a plural landscape can be defined, in some 
areas of which -s is dominant, whereas in others -en is dominant. The two 
domains together cover the entire plural landscape. Unexpected pluralisations 
(where an item in the -en domain takes -s, or vice versa) are found in both 
domains, especially in the (phonologically definable) border areas of the 
domains. The presence of two (seemingly) regular plural affixes makes Dutch 
an interesting test case for the Words-and-Rules theory. 

The default contexts mentioned above are not the only ones typically 
associated with defaulthood. In the study of child speech specifically default use 
is also thought to be reflected in overgeneralisations, which are the result of a 
rule that is applied where it should not be applied. For example, in English the 
plural of sheep is sheep, however, when sheeps is produced as the plural an 
overgeneralisation has occurred, because -s is added where it should not be 
added. Overgeneralisations are typically associated with acquisition. This study 
used a plural elicitation task to test the pluralisation capabilities of Dutch 
subjects. This test, in line with earlier studies on inflection, took the form of a 
Wug-test. To be able to identify overgeneralisations, the expected affix, -s or -en 
(assuming both are default candidates), was determined for each item. The 
expected affix is considered to be the one used by a large majority of the nonce 
word’s close neighbours (type frequency). An overgeneralisation can be pure or 
phonological, depending on whether one or both phonological factors agree 
with the predictions of the neighbourhood type frequency. When a production 
goes against both neighbourhood frequency and the predictions of the two 
phonological factors (in agreement contexts), a pure overgeneralisation has 
occurred. When a production goes against neighbourhood frequency and 
against the predictions of one phonological factor, but not the other (in conflict 
contexts), a phonological overgeneralisation has occurred. In the test, a single subject 
can, in principle, produce both pure and phonological overgeneralisations. 

Assuming there are two default candidates for the Dutch plural, and there 
are pure and phonological overgeneralisations, eleven different/logically 
possible overgeneralisation patterns can be distinguished. These are shown in 
Table 1. 
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Table 1 Possible overgeneralisation patterns for Dutch 
Pure overgeneralisations Phonological overgeneralisations 

X Y X Y 
Pattern 

1. - - - - no OG 
2. - -  - SD* 
3. - -   DD 
4.  - - - SD 
5.  -  - SD 
6.  - -  HD* 
7.  -   HD 
8.   - - - 
9.    - - 
10.   -  - 
11.     - 

Patterns 8-11 all have pure overgeneralisations of both affixes (X and Y in 
Table 1). Occurrence of such a pattern would be unlikely, because the affix 
used in pure overgeneralisations is the only truly phonologically and lexically 
free affix, and there are unlikely to be two of those affixes.2 Crucially, none of 
the subjects produced one of these four patterns.  

The remaining patterns will be discussed below, starting with patterns 4 
and 5, 3, and 7, which can be directly related to one of three interpretations of 
the Words-and-Rules theory (see below). These will be followed by patterns 1, 2, 
and 6 which occur, but cannot be directly related to one of the three 
interpretations of the Words-and-Rules theory. 

It emerged in Chapter 4 that three interpretations of the Words-and-Rules 
theory should be considered in a discussion of the compatibility of the theory 
and Dutch plural acquisition data. Each interpretation can be associated with its 
own pattern of pure and phonological overgeneralisations. The first 
interpretation is the Words-and-Rules theory as it was originally proposed for 
English (Pinker 1998, 1999, Pinker & Prince 1991, Pinker 1997, Marcus, 
Brinkmann, Clahsen, Wiese & Pinker 1995). This interpretation, here dubbed 
the Single Default Hypothesis (SDH) is the original Words-and-Rules theory 
described in the first paragraph of this chapter; it assumes irregulars are stored 
in the mental lexicon, while regulars are formed by attaching a default. As this 
default is used whenever a stored plural is unavailable, there can be only one 
default. Therefore the overgeneralisation pattern predicted by this hypothesis is 
that of phonological and/or pure overgeneralisations of one affix only (patterns 
4 and 5 in Table 1). If all subjects overgeneralise only affix X in Dutch, the 

                                                      
2 A detailed discussion of pure and phonological overgeneralisations in relation to 
default properties will follow in §7.2 
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SDH is confirmed. Different affixes may be found between subjects, but within 
subjects it must always be the same affix that is overgeneralised. 

The presence of two seemingly regular affixes in adult Dutch prompted 
Pinker (1999) to suggest two defaults for adult Dutch, each with its own 
domain. The domains are determined by stress and sonority. This proposal 
formed the basis of the second interpretation formulated in Chapter 4, the 
Double Default Hypothesis (DDH). Following Pinker’s suggestion, the DDH 
assumes two domains, each associated with its own affix. There are no areas in 
the landscape that fail to belong to one of the domains. Items that take -en, but 
are located in the -s domain are considered irregular. Considering their 
experience with Dutch pluralisation, adults should always assign items to one of 
the two domains. Whichever phonological factor decides their ‘choice’, they 
should produce a correct plural or a phonological overgeneralisation, but no 
pure overgeneralisation. When both phonological factors predict the same affix 
(for possible victims of pure overgeneralisations), speakers should have no 
trouble assigning the item to the correct domain. A correct definition of one of 
the phonological factors should give the correct affix. As the neighbourhoods 
of the possible victims of pure overgeneralisations predict the same affix as the 
phonological factors, a pluralisation by analogy to such a neighbouring item 
would also produce the correct affix. Thus, under the DDH pure 
overgeneralisations are not expected. The phonological overgeneralisations that 
are predicted by this hypothesis can be of both affixes (pattern 3 in Table 1), as 
they follow the predictions of a phonological factor, which can predict either of 
the affixes depending on the phonology of the stem.  

Not only do these two interpretations of the Words-and-Rules theory predict 
very different overgeneralisation patterns, a hypothetical acquisition scenario 
also links them to different age groups. The DDH was suggested by Pinker 
(1999) for adult Dutch. However, as the Words-and-Rules theory claims that the 
search for a single default is innate (see §4.1.1), children acquiring Dutch should 
look for a single default, despite the absence of a unique default in their input. 
Hence it is predicted that developmentally, the SD-pattern precedes the DD-
pattern. 

A third interpretation was proposed in Chapter 4, which plausibly follows 
from the other two. This interpretation is the Hybrid Default Hypothesis 
(HDH). Its overgeneralisation pattern is a hybrid of that of the SDH and the 
DDH. The original Words-and-Rules theory suggests that children acquiring the 
Dutch plural should start with a single default. The search for a single default is 
claimed to be a universal property of language acquisition. Considering Pinker’s 
proposal for adult Dutch, the DDH, children acquiring Dutch are then, at 
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some point during acquisition, expected to stop producing pure 
overgeneralisations, and start producing phonological overgeneralisations of 
both affixes. It is not inconceivable that they should go through a period where 
they produce pure as well as phonological overgeneralisations of both affixes 
(pattern 7 in Table 1). The HDH covers this hypothetical transitional period. 
Consequently the expected order of acquisition of the overgeneralisation 
patterns representative of the three interpretations (assuming subjects indeed 
go through different stages during acquisition) is the one shown in (1). 

(1) Originally expected developmental path of overgeneralisation patterns 

 affix  pattern 

1. phonological overgen. 

    pure overgen. 

X  SD 

               

2. phonological overgen. 

    pure overgen. 

X and Y 

X 

HD 

                        

3. phonological overgen. 

    pure overgen. 

X and Y 

 

DD 

Three of the patterns in Table 1 (1, 2 and 6) have not yet been discussed. 
These three patterns (found in the test results) are more difficult to link to one 
of the three interpretations. The first pattern (1) is that of no 
overgeneralisations. There is no affix that can be said to be the default here, 
hence the division into SD, HD, or DD is irrelevant. A second pattern (2) 
difficult to categorize is that of phonological overgeneralisations of one affix 
only. This pattern can be seen as a semi SD-pattern, as only one affix is 
overgeneralised, but not in pure overgeneralisations. Alternatively, this pattern 
can be seen as a semi DD-pattern, because it only has phonological 
overgeneralisations of one affix. This pattern of phonological 
overgeneralisations of a single affix is here identified as SD*. Finally, there is 
the mixed pattern of pure overgeneralisations of X combined with 
phonological overgeneralisations of Y (6). It was shown in Chapters 5 and 6 
that very few subjects, one adult, one 4-year old and one 5-year old show such 
an overgeneralisation pattern. It is unclear if subjects who produce this pattern 
are in fact HD-subjects, who just happened not to show phonological 
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overgeneralisations of the other affix. Because of its similarity to the HD-
pattern, it will be referred to as the HD*-pattern.  

A cross-sectional and a longitudinal study, using Wug-tests, were carried out 
to determine which overgeneralisation patterns occur in Dutch plural 
acquisition data. The longitudinal study had a second goal, namely to determine 
if the hypothetical developmental scenario in (1) is indeed found in the 
acquisition of the Dutch plural. Though the results of the cross-sectional and 
longitudinal studies have already been discussed extensively in Chapters 5 and 
6, the following discussion will focus on a close comparison of the different age 
groups, and data will be presented in a more focused manner. 

7.1.1 Experimental data 

This reconsideration of the empirical data of the longitudinal and cross-
sectional studies will be divided into three subsections. First, the data will be 
considered cross-sectionally. In this section the data from the 2- and 3-year olds 
of the longitudinal study will be considered as a group, as this allows a closer 
comparison with the results of the cross-sectional study. The second section 
will focus on the developmental aspects of the longitudinal study. 
Developments suggested by the cross-sectional analysis will be checked against 
the individual results of the longitudinal study. Finally, the third section will 
provide a summary of the empirical findings of this study. 

7.1.1.1 Cross-sectional results 

The results from the cross-sectional Wug-experiment provided evidence that 
the productions of neither children nor adults can be accounted for by a single 
hypothesis. Instead of finding one pattern in children, and another in adults, all 
three major overgeneralisation patterns, SD, DD, and HD, were found both in 
the child data and in the adult data. Table 2, partly repeated from Table 15 in 
Chapter 6, shows the overgeneralisation patterns found per age group. Besides 
the three major patterns representative of the three interpretations of the 
Words-and-Rules theory, the percentage of subjects with no overgeneralisations 
and of SD*- and HD*-subjects is also shown. 
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Table 2 Overgeneralisation patterns 
Percentage of subjects producing overgeneralisation pattern x per age group 

 3-year olds3 4-/5-year olds adults 
SD 24.4% 40.0% 63.6% 
HD 6.1% 17.1% 9.1% 
DD 18.3% 14.3% 18.2% 
SD* 31.7% 11.4% 0.0% 
HD* 0.0% 5.7% 9.1% 
no overgen. 19.5% 11.4% 0.0% 

Table 2 shows that all three major patterns occur in all age groups; DD-patterns 
are found in children as well as in adults, as are SD-patterns. In fact, the SD-
pattern (i.e. the original Words-and-Rules pattern) is by far the most frequent 
pattern in adults. Even the HD-pattern, originally expected to be confined to a 
transitional stage between the SD-pattern and the DD-pattern, is found in both 
adults and young children. Note, however, that both the HD- and HD*-pattern 
are more common in older subjects than in young subjects. Interestingly, the 
percentage of SD*-subjects is very high in the 3-year olds. With age the 
percentage of SD-subjects increases, while the percentage of SD*-subjects 
decreases. This suggests that the phonologically overgeneralised affix in the 
SD*-subjects is extended to pure overgeneralisations. Finally, note that all adult 
subjects overgeneralise. 

It is clear from this study that the expected development from one default 
to two defaults does not occur. To emphasize this fact, the data from Table 2 
have been reorganized according to the number of affixes used in 
overgeneralisations. Thus SD* and SD are now collapsed, as both have only 
one affix that is used in overgeneralisations. Similarly, DD, HD, and HD* are 
now collapsed, because they have two affixes that are used in 
overgeneralisations. The percentage of subjects with no overgeneralisations is 
also shown again. 

Table 3 Number of affixes used in overgeneralisations 
pattern no. of 

affixes 
3-year olds 4-/5-year olds adults 

no overgen. 0 19.5% 11.4% 0.0% 
SD*/SD 1 56.1% 51.4% 63.6% 
DD/HD/HD* 2 24.4% 37.1% 36.4% 

In all age groups subjects who overgeneralise just one affix (SD/SD*) are in the 
majority. It was suggested earlier that SD* feeds into SD, Table 3 confirms this. 

                                                      
3 The percentages for the 3-year olds concern individual subjects/sessions. So 24.4% of 
82 subjects/sessions shows an SD-pattern. 
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Together they make up about the same percentage in 3-year olds and in 4-/5-
year olds, even though there are far fewer 4-/5-year olds with an SD*-pattern. 
An interesting development visible in Table 3 is the noticeable increase in 
number of subjects with two defaults between 3-year olds and 4-/5-year olds, 
after which it remains stable. The single default patterns show the inversed 
trend. The percentage of subjects with a single default is relatively stable in the 
3-year olds and the 4-/5-year olds, but then increases for adults. 

It is clear from Table 2 and Table 3 that the order of acquisition of the 
overgeneralisation patterns predicted by the hypothetical scenario seen in (1), 
SD → HD → DD, does not hold. Not only is evidence of all three patterns 
found in the children and the adults, but the way in which the pattern of pure 
and phonological overgeneralisations develops is also different. The 
hypothetical scenario of the Words-and-Rules theory predicts that pure 
overgeneralisations should disappear over time (and be practically non-existent 
in adults), while phonological overgeneralisations are predicted to increase over 
time. Table 4 below confirms a different development. Here, the 
overgeneralisation patterns are split into those with pure overgeneralisations 
(SD, HD, and HD*), and those with phonological overgeneralisations only 
(DD and SD*), so the development of pure and phonological 
overgeneralisations can be reviewed. 

Table 4 Pure vs. phonological overgeneralisations 
Percentage of subject(s/sessions) producing pure overgen. and those producing 
phonological overgen. 

 3-year olds 4-/5-year olds adults 
SD & HD & HD* 30.5% 62.8% 81.8% 
DD & SD* 50.0% 25.7% 18.2% 

The percentage of subjects producing pure overgeneralisations shows a 
continuous steep increase, while the percentage of subjects producing only 
phonological overgeneralisations decreases with age. This clearly contradicts the 
hypothetical scenario of a single default at the beginning of plural acquisition, 
as well as a homogeneous double default end state.  

Table 4 suggests something else, as well: the strong increase in subjects 
with pure overgeneralisations and the simultaneous decrease in subjects with 
exclusively phonological overgeneralisations suggests that pure 
overgeneralisation emerge from phonological overgeneralisations. Interestingly, 
the data from individual subjects within all age groups confirms this 
dependency. The affix used in pure overgeneralisations tends to be the one that 
is also used most often in phonological overgeneralisations. Of course, this is a 
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forced result4 when subjects show an SD-pattern, but not when they show an 
HD-pattern. Table 5 shows the percentage of HD-subjects for whom the affix 
used most often in phonological overgeneralisations is also the one used in 
pure overgeneralisations (Column A). It also shows the percentage of HD 
subjects with an equal number of phonological -en and -s overgeneralisations 
(column B). The results are shown both excluding and including the 
overgeneralisations on items with antepenultimate stress.5 

Table 5 Relation between pure and phonological overgeneralisations in HD-subjects 
A = subjects whose dominant affix in phon. overgen. is used in pure overgen. 
B = subjects who produce an equal number of phon. -en  and -s overgen. 
 without  antepen. items with antepen. items 
 A B A B 
3-year olds 2/5 = 40.0% 3/5 = 60.0% 4/5 = 80.0% 1/5 = 20.0% 
4-/5-year olds 3/6 = 50.0% 3/6 = 50.0% 6/6 = 100.0% 0/6 = 0.0% 
adults 1/1 = 100.0% 0/1 = 0.0% 1/1 = 100.0% 0/1 = 0.0% 

Table 5 shows that the affix in pure overgeneralisations is never the minority 
affix in the phonological overgeneralisations. It appears pure 
overgeneralisations do indeed emerge from, or are dependent on phonological 
overgeneralisations. Of course, the results in Table 4 and Table 5 generalise 
over subjects. They are confirmed, however, by the longitudinal data, which are 
more specific. It was shown in Chapter 6 that the three subjects who produce 
an HD-pattern produced an SD-pattern in earlier sessions (using the same affix 
for pure overgeneralisations). In the case of two subjects this SD-pattern was 
preceded by a DD-pattern. The discussion will return to this issue at a later 
stage. First the extent to which the affix used for pure overgeneralisations can 
change (within a speaker) should be considered. 

As subjects use maximally one affix in pure overgeneralisations, the 
question arises whether this affix may change. It is one thing that different 
subjects use different affixes here, but another that they should switch from 
one affix to another for pure overgeneralisations. Although it deals with group, 
and not individual data, Table 6 suggest that such a shift does occur. The 
percentage -en/-s in pure overgeneralisations is shown per age group. 

 

                                                      
4 The affix in pure and phonological overgeneralisations is the same in SD-subjects, 
hence the affix in pure ones will always be the dominant affix in the phonological ones. 
5 Recall that it is impossible to determine whether an overgeneralisation on an item with 
antepenultimate stress is a pure or a phonological one, because it is impossible to be 
sure whether the subject considers the final syllable in such items to have (secondary) 
stress. 
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Table 6 Affix in pure overgeneralisations per age group 
Percentage and exact number of subjects(/sessions) per age group producing pure 
overgen. of affix x 

 aff. 3-year-olds 4-/5-year olds adults 
-en 80.0% (16) 35.7% (5) 42.8% (3) SD 
-s 20.0% (4) 64.3% (9) 57.2% (4) 
-en 100.0% (5) 33.3% (2) 100.0% (1) HD 
-s 0.0% (0) 66.7% (4) 0.0% (0) 

The 3-year olds use -en much more often than -s in pure overgeneralisations. In 
the 4-/5-year olds a shift has occurred; -s has become the dominant affix. In 
adults -s and -en are used equally often in pure overgeneralisations. Surprisingly, 
the SD*-subjects, who overgeneralise one affix (but only phonologically), do 
not switch from -en to -s. 

Table 7 Affix used by SD*-subjects 
Percentage and exact number of subjects(/sessions) per age group producing 
phonological overgen. of affix x only 

 aff. 3-year-olds 4-/5-year olds adults 
-en 76.9% (20) 75.0% (3) 0.0% (0) SD* 
-s 23.0% (6) 25.0% (1) 0.0% (0) 

Relatively few 3-year olds overgeneralised -s. This can be seen in the data 
on pure overgeneralisations in Table 6 and in the phonological 
overgeneralisation data from SD*-subjects in Table 7. However, the 3-year olds 
produced few -s plurals in general. To determine whether there is a link 
between production frequency and overgeneralisation of the affixes, the notion 
of Relative Overgeneralisation rate (ROG-rate) was introduced. Dabrowska 
(2001), in her study of the Polish genitive, calculated ROG-rates to compare the 
number of overgeneralisations of an affix to the total number of productions 
with that affix (overgeneralisations of X / all uses of X). If the production 
frequency of an affix indeed affects overgeneralisations, the ROG-rates for the 
affixes should be similar. The Overgeneralisation rate (OG-rate) compares the 
actual number of overgeneralisations to the opportunities for overgeneralisation 
(overgeneralisations of X / all items predicted to take Y), and does not take 
production frequency into account.  Table 8 shows the OG-rates and the 
ROG-rates  for -en and -s per age group. 6 

 

 

                                                      
6 Both pure and phonological overgeneralisations are included in these rates, but only 
for items with a strong neighbourhood.  
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Table 8   OG-rates and ROG-rates per age group 
 OG-rate  -en OG-rate -s ROG-rate -en ROG-rate -s 
3-year olds 31.3% 7.0% 23.0% 20.7% 
4-/5-year olds 17.7% 20.7% 14.0% 13.0% 
adults 22.7% 21.6% 9.4% 11.0% 

The results for the 3-year olds stand out. OG- and ROG-rates  for both affixes 
are relatively similar in 4- and 5-year olds and adults, but while the OG-rates for 
the two affixes in the 3-year-olds show a big gap, the ROG-rates fail to show a 
similar gap. This implies a link across all age groups between production 
frequency and overgeneralisation of an affix. When production frequency is left 
unconsidered -s seems to lag behind -en, but when it is considered 
overgeneralisations of the two affixes are similar. 

Finally, Table 8 implies that the increase in -s overgeneralisations between 
3-year olds and 4-/5-year olds coincides with an increase of -s productions in 
general, otherwise the ROG-rates for the two affixes would not be similar in all 
age groups. Remember from Table 3 in this chapter, that this is also the period 
in which the percentage of DD- and HD-subjects strongly increases. These 
data suggest that the rise in DD- and HD-patterns is closely linked to, and 
perhaps even caused by, the rise of -s. A further conclusion that can be drawn 
from Table 3 combined with Table 8 is that, while the difference between the 
affixes becomes smaller with age, the DD- and/or HD-patterns never develop 
into the dominant pattern. This suggests that the balance between the 
overgeneralised affixes in the 4-/5-year olds and the adults reflects differences 
between individuals, rather than within individuals. This is confirmed by the high 
percentage of adults with a single default (63.6%), and the fact that this single 
default is about as likely to be -en as it is likely to be -s. In the 4-/5-year olds the 
balance between the affixes is caused both by a relatively high percentage of 
subjects that overgeneralise both affixes (37.1%), and by a high percentage of 
SD-subjects overgeneralising -s and SD*-subjects overgeneralising -en. 

To summarize, the cross-sectional study has provided clear evidence that 
dismisses the hypothesized acquisition scenario for the Words-and-Rules theory, 
SD → HD → DD, as applying to Dutch. First, all three patterns are found in 
all age groups. Second, the percentage of SD-subjects increases rather than 
decreases. Third, the percentage of subjects with a single default is much higher 
than that of subjects with two defaults. This is true for all age groups. Instead 
of the hypothesized acquisition scenario, the cross-sectional data show an early 
sensitivity on the part of learners to the phonological domains of -s and -en. 
DD- and HD-patterns are found in young children. The cross-sectional data 
also show a link between overgeneralisation frequency and use of an affix. 
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Finally, the data from the cross-sectional study suggest that the affix used in 
pure overgeneralisations is dependent on that used in phonological 
overgeneralisations. Together, these findings predict that phonological 
overgeneralisations should be produced before pure overgeneralisations are 
produced, and hence SD*- and DD-patterns should be found before SD- and 
HD-patterns. The results of the longitudinal study of this dissertation, with 
children younger than those in the cross-sectional study, can be used to 
investigate these findings further. 

7.1.1.2 Longitudinal results 

A longitudinal study of subjects with ages ranging from 2;8 to 3;11, essentially 
confirmed the results and suggestions from the cross-sectional study. In the 
discussion above, the results of this longitudinal data were considered as group 
data (the 3-year olds), like the results of the cross-sectional study. Here, the 
focus will be on the developments within individual subjects. The aim of the 
longitudinal study was to study the development of the affixes within very 
young subjects. Remarkably, a majority of the 20 subjects in this study switched 
between overgeneralisation patterns during the year of the study. The pattern-
orders found in the 20 subjects are shown in (2) (repeated from Chapter 6). 
The developmental patterns are divided into three groups: subjects with no 
change, subjects with minor changes, and subjects with major changes. Minor 
changes are switches between SD*- and DD-patterns, or switches between 
SD*- and SD-patterns. They are minor because the SD*-pattern can be either 
semi-SD or semi-DD, and the switches are therefore half steps. Switches from 
no overgeneralisations to one of the patterns or vice versa are also considered 
to be minor. Major changes are full steps, that is switches between SD-, DD-, 
and HD-patterns. 
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(2) Development of overgeneralisation patterns found within subjects in longitudinal study 
 pattern (change) subjects percentage total 
no 
changes 

no OG 
SD only 7 

2 
1 

10% 
5% 15% 

minor  
changes 

no OG → SD* (→ no OG) 
no OG → DD 
SD → no OG 
(DD →) SD* → DD 
(no OG →) SD* → SD (→SD* → SD) 

2 
1 
2 
3 
4 

10% 
5% 
10% 
15% 
20% 

60% 

major  
changes 

SD* → DD → SD 
DD → SD → (SD*) → HD 
SD → HD → SD → HD 
no OG → SD → DD → SD* 

1 
2 
1 
1 

5% 
10% 
5% 
5% 

25% 

Only 15% of the subjects always had the same overgeneralisation pattern. 
Despite the seemingly large number of patterns several generalisations can be 
formulated from (2). 

(3) * All HD sessions are from subjects who go through major changes  
 * HD sessions are always preceded by an SD session 
 * SD sessions tend to be preceded by SD* or DD sessions 

The first two generalisations in (3) are new findings of the longitudinal study, 
while the third generalisation confirms the suggestion made above that pure 
overgeneralisations are dependent on phonological overgeneralisations. 
Subjects who switch from one pattern to another move along the same path. 
Schema (4) depicts this path. If affix X is -en affix Y is -s, and vice versa. 
Subjects do not necessarily go through all the steps. Adults may produce a DD-
pattern, and thus never move beyond step one (note that adults do not produce 
SD*-patterns); 3-year olds may produce an HD-pattern, and have thus moved 
through all the steps. 

 

 

 

 

 

 

 

                                                      
7 Subject W, who had only one usable session. 
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(4) Developmental path of overgeneralisation patterns found in this study 

 affix  pattern 

1. phonological overgen. 

    pure overgen. 

X (and Y) SD* or DD 

               

2. phonological overgen. 

    pure overgen. 

X 

X 

SD 

            (          )   

3. phonological overgen. 

    pure overgen. 

X and Y 

X 

HD 

It is possible for subjects to move backward along the path in (4). There are 
four subjects who actually do this at some point. Both subjects B and G go 
from an SD-pattern (with pure overgeneralisations) to an SD*-pattern (without 
pure overgeneralisations). Similarly, subject O goes from an SD-pattern to a 
DD-pattern. Finally, subject I moves from an HD-pattern back to an SD-
pattern. It is not clear what motivates a subject to return to an earlier pattern, if 
this pattern was previously abandoned by the subject. Finally, it seems that both 
in moving forward and in moving backward subjects cannot skip a step. Thus, 
they cannot go from DD to HD or vice versa, while DD to SD, or SD to HD 
and vice versa is possible. (Only one subject violates this generalisation: subject 
G first went from an SD-pattern to an SD*-pattern, and then straight to an 
HD-pattern, thereby skipping step 2. This may be possible because this subject 
has already been at step 2 before, but this cannot be confirmed due to a lack of 
data.) 

The scenario in (4) confirms the hypothesis that pure overgeneralisations 
depend on phonological overgeneralisations. It appears that subjects are 
sensitive to one or both of the phonological domains from the start. One of the 
affixes becomes so strong that it is not only used for phonological 
overgeneralisations, but also extends to pure overgeneralisations. Initially, when 
this occurs the second affix used in phonological overgeneralisations is 
temporarily dropped. The dropped affix may later be used again, creating an 
HD-pattern. However, in many subjects the SD-pattern becomes the end state. 
It is crucial to note that the developmental path in (4) is not always fully 
completed. Adults may show SD or DD end states. 
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7.1.1.3 Summary 

The data from the cross-sectional and longitudinal studies taken together pose 
several problems for the (hypothesized acquisition scenario for the) Words-and-
Rules theory, which predicts the following order of overgeneralisation patterns: 
SD → HD → DD. First, while adults are thus predicted to display a DD 
pattern (essentially following Pinker (1999)), 63.6% of them showed an SD-
pattern instead. The SD-pattern is predicted to gradually disappear while the 
plural is acquired, but its occurrence rate actually increased among the subjects. 
In fact, while the original Words-and-Rules theory claims that early learners will 
always adopt a single default, the children acquiring Dutch, judging from their 
overgeneralisation patterns, seem to be sensitive to the phonological domains 
from an early stage: phonological overgeneralisations are produced before pure 
ones. Based on the longitudinal data the following order of occurrence for 
these overgeneralisation patterns can be formulated: SD* or DD → SD. 
Subjects’ productions may subsequently develop into an HD-pattern, but this 
occurs in few children. An important conclusion that can be drawn from the 
longitudinal study is that subjects do not move from one pattern to the other in 
one direction, then can go back and forth. Rather, changes in both directions 
cover one step at a time. The results suggest the following developmental 
path(s) based on the overgeneralisation patterns:  

(5) SD*/DD ↔ SD ↔ HD  

Since all patterns are found in all three age groups (3-year olds, 4- and 5-year 
olds, and adults), there is no homogeneous end state. The patterns appear to 
exist alongside each other. 

Second, although the longitudinal data did not reveal any switches of one 
affix for pure overgeneralisations to the other within subjects, such a switch is 
implied by the cross-sectional data. It was shown in Table 6 and Table 7 that 
there is a clear imbalance between pure -en and -s overgeneralisations in 3-year 
olds on the one hand, and in adults on the other. Three-year olds are far more 
likely to produce pure overgeneralisations of -en, while adults are as likely to use 
-en as -s for pure overgeneralisations. This suggests that some speakers, in the 
course of acquiring the Dutch plural, may switch from using one affix to the 
other for pure overgeneralisations. 

In what follows, the implications of these findings will be discussed. It will 
be explored whether it is possible to adapt the Words-and-Rules theory in such a 
way that it can account for the Dutch results of the previous chapters. 
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7.2 Implications & modifications 
 
The cross-sectional and longitudinal studies showed that both plural affixes of 
Dutch are overgeneralised. This raises the question of whether a single subject 
can have two defaults. Pinker (1999), in a brief discussion of the Dutch plural, 
proposed two defaults, each within its own domain, for adult Dutch. Taking 
this proposal seriously, the question needs to be asked of how this proposal 
affects the Words-and-Rules theory. A second finding of the cross-sectional and 
longitudinal studies is that an analysis of Dutch acquisition should distinguish 
between pure and phonological overgeneralisations. Both are produced, but 
they seem to be fundamentally different. One follows the predictions of a 
phonological factor, whereas the other goes against the predictions of both 
phonological factors. This begs the question of whether the term default really 
applies to the affix used in both types of overgeneralisations. In answering this 
question, the meaning of default will be reconsidered for Dutch, in an attempt 
to match the data with the Words-and-Rules theory. 

7.2.1 The default 

This section is concerned with the possible default status of the affix in pure 
and the affix in phonological overgeneralisations; it aims to determine if both 
types of overgeneralisations are symptomatic of default use. The core 
properties of defaulthood play a central role in this discussion. First, in the 
original Words-and-Rules theory it is an inherent characteristic of the default that 
there can be only one per morphological process. Second, Pinker & Prince 
(1991) noted that the default is phonologically and lexically unrestricted. 
Following these core properties, it will be argued that pure and phonological 
overgeneralisations should not both be considered the result of default use. 
Rather, the two types of overgeneralisations point to a separation of default 
inflection and other regularities, whereby only pure overgeneralisations are 
signs of genuine default use and phonological overgeneralisations are the result 
of phonologically governed allomorphy. 

The first core property, i.e. that there can be only one default per 
morphological process, is in line with the pure overgeneralisation data, but not 
with those of the phonological overgeneralisations. Phonological 
overgeneralisations, within a single subject, can be of both affixes, as the same 
phonological factor can demand -en for one item and -s for another. Hence, 
analysing both affixes in these overgeneralisations as default is inconsistent with 
an SDH interpretation, the name given here to the original version of the 
Words-and-Rules theory, of the data in this study. The pure overgeneralisations, 
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on the other hand are, within a subject, by definition of a single affix only. 
Thus, only considering the affix in pure overgeneralisations as default is 
consistent with an SDH interpretation of the Dutch plural. The second core 
property, the phonological and lexical unrestrictedness of the default, also 
argues against an interpretation of phonological overgeneralisations as signs of 
genuine default use. More importantly, it confirms the default status of the affix 
in pure overgeneralisations. It is reliance on a phonological factor, stress or 
sonority, that causes the phonological overgeneralisations. Hence, the affix in 
the phonological overgeneralisations is not phonologically unrestricted. The 
affix in pure overgeneralisations, on the other hand, is: it is used where all 
factors predict the other affix should be used. Based on these coinciding 
arguments only the affix in pure overgeneralisations will from now on be 
considered a true default.  

Pinker’s (1999) suggestion, however, when taken to be made within the 
original Words-and-Rules framework, entails that phonological 
overgeneralisations are the result of default use. The following discussion will 
show that this is an incorrect assumption. Despite the fact that Pinker & Prince 
(1991) stated that the default should be phonologically and lexically 
unrestricted, and that there can be only one per morphological process, recall 
that Pinker (1999: 231) suggests that each affix could be the default within its 
own domain (here called the DDH interpretation). However, allowing two 
defaults would weaken the theory: in a situation like the one in Dutch, an affix 
cannot simply attach to a random item with no stored inflected form available; 
the domain to which the item belongs should be determined first instead, 
before the proper default can be attached. The strength of the original Words-
and-Rules theory lies in the fact that the default can ‘blindly’ attach to any stem, 
and is thus phonologically and lexically unrestricted. This is no longer possible 
when two defaults are assumed. 

A second reason why phonological overgeneralisations could, theoretically, 
be considered symptomatic of default use, is the fact that they are at least in 
some sense regular. Consider the following quote from Pinker (1999): 

(6) “ ‘Regular’ here refers to a rule that speakers treat as the default: an 
inflectional pattern they can apply to any word in a category, even if 
the word has never been stored with that pattern, or any other pattern, 
in memory” 

(Pinker 1999: 214) 

Productive use of an affix suggests that there are regularities governing the 
distribution of this affix. In the case of Dutch, phonological overgeneralisations 
are indicative of productive use of an affix. The phonological factors are the 
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regularities behind this productive use. Thus the affix in these phonological 
overgeneralisations is regular. Following the statement in (6) then, one  subject 
can have two defaults. It will, however, be argued in the next section that a 
distinction should be made between the notions ‘default’ and ‘regular’, and that 
the phonological overgeneralisations are symptomatic of regularities as distinct 
from default use. 

To summarize, considering that the affix in pure overgeneralisations 
follows the two core properties of defaulthood, i.e. there can be only one and 
this ‘one’ should be phonologically (and lexically) unrestricted, it is this affix 
that should be analysed as the default. The occurrence of phonological 
overgeneralisations, on the other hand, suggests that a distinction should be 
made between default use and other regular processes. While clearly a sign of 
regularities in Dutch pluralisation, the affix in these overgeneralisations does 
not follow the core properties of defaulthood; both -en and -s may be 
phonologically overgeneralised, and the overapplication of both may be 
dependent on phonology. The next section will examine how the Words-and-
Rules theory can differentiate between default and regular. 

7.2.2 Default and regular 

Taking the distinction between default and regulars seriously, there are several 
different ways in which the Words-and-Rules theory could differentiate between 
overgeneralisations of a default and overgeneralisations of other (regular) 
affixes. A first possibility is offered by Clahsen (1999), and takes place in the 
context of the remark made above, that the single default (-s) approach to 
German is not uncontroversial  (see also §4.1.2.2). Clahsen suggests that non-
default overgeneralisations are created by analogy. Studies on German plural 
acquisition have shown that children may overgeneralise the plural affixes -s, –
e(n), –e, and –er (Clahsen, Rothweiler, Wöst & Marcus 1992, Clahsen, Marcus, 
Bartke & Wiese 1996, Bartke 1998, Clahsen 1999). However, only one of these, 
-s, is considered to be the default. The overgeneralisations of all other affixes 
are proposed to be the result of analogy, where analogy is based on 
phonological similarity, i.e. nonce noun Pund takes the plural Punde on analogy 
with the phonologically similar Hund – Hunde. Some affixes appear to be 
productive, but only because they are used by analogy to what is believed to be 
a stored irregular. Applying the same analysis to the case of Dutch, pure 
overgeneralisations would be caused by default use, while phonological 
overgeneralisations would be formed by analogy. However, a critical difference 
between the studies on German and the present one is that the phonological 
overgeneralisations in this study are demonstrably not the result of analogy. To 
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identify phonological overgeneralisations for the nonce words used in the 
experiments, the predicted affix had to be identified first. The crucial factor 
used for these predictions was neighbourhood type frequency. Thus when an 
affix is overgeneralised the neighbours all predict one affix, yet the subject uses 
the other. If analogy were the cause of phonological overgeneralisations, the 
item should have neighbours that pluralise with the overgeneralised affix. 
However, those productions that were analysed as phonological 
overgeneralisations, had no such neighbours, or at most only a few while a large 
majority used the predicted affix. Thus analogy (as interpreted here) cannot be 
driving the (phonological) overgeneralisations in the present study. 

In another study on German pluralisation, Penke & Krause (2002) suggest  
a different analysis of the German plural. They propose an interpretation of the 
dual model in which there are two types of (lexically) regular inflection: default 
inflection and “input restricted” regular inflection. This last type of inflection 
refers to rules where the affix imposes lexical restrictions on the item to which 
it is attached. Penke & Krause arrived at this conclusion after an investigation 
of –n plurals in German. Consider the following summary of their report. If 
one assumes -s to be the default, the original Words-and-Rules theory could only 
analyze –n as one of the irregular affixes. However, use of –n is fully predictable 
after feminine words, indicated by Penke & Krause as –nfem, with a singular that 
ends in –e, whereas use of this affix in other environments, signified by –nnonfem, 
is possible but not predictable. In other words, there are environments in which 
the use of –n shows regularities (otherwise its occurrence would not be 
predictable). To determine if the two types of –n pluralisation are treated 
differently by speakers, Penke & Krause considered error rates in a plural 
elicitation task with Broca’s aphasics. They turned to this special class of 
subjects because evidence from investigations of language disorders has often 
been used in support of a distinction between regular and irregular inflection. If 
the error rates for the two types of plurals differ, this is evidence they are 
processed differently. The plural elicitation task with eight Broca’s aphasics 
revealed a significant difference in the error rates for –nnonfem and –nfem in 50% 
of the subjects. Four subjects produced significantly more errors on –nnonfem 
than on –nfem. This shows that the two types of –n inflection can be affected 
differently; only –nnonfem plurals show storage effects. A second source of 
difference may be frequency effects. Recall from Chapter 2 that frequency 
effects are predicted for irregulars; frequent use makes it easier to find an item. 
As regulars are not stored, frequency does not affect them. Frequency effects 
were investigated with a lexical decision experiment (LDE) with unimpaired 
individuals. The LDE confirmed the findings of the elicitation task. No 
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frequency effects were found for –nfem plurals, suggesting they behave like 
regulars. Frequency effects were found  for –nnonfem plurals, however, suggesting 
that they are irregular.  Penke & Krause conclude that -s plurals are regular, as 
are –n plurals for feminine nouns. They are different types of regulars, however. 
Because -s is phonologically unrestricted it is considered the default. The 
feminine –n plurals, however, are formed through input restricted inflection. 
That is, the input to the rule attaching –n is restricted to feminine nouns ending 
in –e. To repeat: Penke & Krause suggest the dual model should not just 
distinguish between irregular and default inflection, like the original Words-and-
Rules theory does, but rather between irregular inflection on the one hand, and 
two types of regular inflection, default and input restricted, on the other. 

Zonneveld’s (2004) suggestion for the Dutch plural (see also §4.2) is similar 
to the Penke & Krause suggestion. He suggests the phonological context for 
one of the plural affixes in Dutch might be specified, and the other plural affix 
might occur as the elsewhere case. In both suggestions regular forms are 
allowed alongside the default. The two analyses differ in what it is exactly that 
determines the distribution of the default and the secondary regular (non-
default) affix. In Zonneveld it is exclusively phonology that defines the context 
of the secondary regular affix, while in Penke & Krause the secondary regular 
affix may also be morphosyntactically defined.  

The data from the cross-sectional and longitudinal studies discussed in this 
thesis point to an interpretation of the Words-and-Rules theory that shows 
similarities to that of Penke & Krause (2002). The production of both DD- and 
HD-patterns in Dutch suggests that, like German, Dutch has both default 
inflection and secondary regulars. The secondary regulars in Dutch are items 
for which the plural affix depends on the phonological properties of the stem. 
However, other results suggest simply positing a default and two regular rules 
(rhythmic and sonority factor) is not sufficient. First, there is the fact that pure 
overgeneralisations do not disappear with age, but instead increase. The two 
domains on which the input restrictions for Dutch are based together cover the 
entire landscape. With experience the formulation of the two domains should 
become more detailed, i.e. cover more targets. Hence, older subjects should 
have a more detailed formulation of the phonological properties that shape the 
domains, and should therefore have less need for the default. It is unclear what 
would trigger default use in Dutch when the phonological ‘rules’ cover the 
entire plural landscape. A proper model for Dutch should be able to explain 
this ‘triggering’ process. A second finding that cannot be adequately explained 
in the Penke & Krause approach is some of the within-subject variation. The 
experimental data collected for this study showed that subjects may produce 
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/"pra´n/ as plural of /"pra/, as well as /bo"das/ as plural of /bo"da

                                                     

/. Both items 
have final stress and end in the same back vowel, and should take the same 
plural, -s. Similarly, /"spu(r)´n/ may be produced as the plural of /"spu/, while in 
the same session the plural of /pa"tu/ is produced /pa"tus/. Again both items 
have final stress and end in the same back vowel, and should both take the 
same plural, -s. Assuming that the regular rules are relatively stable at any given 
moment in time (i.e. that they may change over months or years, but not within 
the 15 minutes of a Wug-test), the model cannot explain this variation. Again a 
proper account of Dutch should be able to account for these findings.  

A modification of the Words-and-Rules theory will be proposed here that will 
address the issues raised in the previous paragraph. This modification assumes 
the regular-irregular distinction as the Words-and-Rules theory, but also proposes 
a different analysis of the ‘regular’ component of the theory. The modification 
allows two types of regular inflection, i.e. default inflection and secondary 
regular inflection, reminiscent of the Penke & Krause and Zonneveld 
proposals. The current modification, however, differs significantly from these. 
It uses constraints to account for all regular plural productions, including 
default ones. The  secondary regular affixes are morphologically unspecified, in 
the sense that phonological constraints that govern the distribution of these 
plural affixes are morphologically blind, i.e. they refer to phonology rather than 
morphology and do not mention specific affixes.8 The phonological constraints 
can favour either affix, depending on the phonological form of the (stem of 
the) candidate. The default affix, however, is phonologically unrestricted. 
Distribution of this affix is explained by the postulation of an affix-specific 
constraint, the equivalent of the default in Words-and-Rules theory, that demands 
that the plural be formed with that affix. A schematic representation of the 
modified Words-and-Rules theory is shown in Fig. 1. This modified model will 
from here on be referred to as the Words-and-Constraints model. 
 
 
 
 
 
 

 
8 A constraint-based analysis of the regular plurals was first mentioned in Van Wijk 
(2003a, b). The preliminary analysis of some of the early results of the longitudinal 
study discussed in this dissertation that was offered in this paper, however, only used 
phonological constraints and no affix-specific constraints. 
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Fig. 1 Words-and-Constraints 
irregular          stored in mental lexicon 

word 

regular default affix (singled out by affix-specific 
constraint) 

secondary affix(es) (distributed by 
morphologically free constraints) 

The dissociation between regulars and irregulars is preserved; the model 
assumes a mental lexicon like that of the classical Words-and-Rules theory, but 
instead of rules, constraints take care of the regular productions.9 While the 
model in Fig. 1 shows similarities to both the model of Penke & Krause, and to 
that of Zonneveld (2004), there are also some clear differences. Like both 
models the Words-and-Constraints model in Fig. 1 allows a default as well as 
secondary regular forms, and like that of Zonneveld it is phonology that defines 
these regularities. However, while Zonneveld specifies the phonological context 
of one affix only, the model in Fig. 1 has one default and a phonological 
context for both affixes. That is, the phonological constraints in the Words-and-
Constraints model do not depend on morphology. A single constraint can favour 
a candidate with -s or one with -en depending on the phonological properties of 
the stem of the candidates. In this model the restrictions on the output are 
phonological in nature, and concern the output as a whole. In Zonneveld’s 
suggestion, on the other hand, the restrictions are directly expressed on the 
affixes, which seems less general.  

The details of a Words-and-Constraints model will be discussed in the next 
section. The constraint-based framework of analysis of the proposal will be that 
of Optimality Theory (OT). This section will provide a preliminary OT analysis 
of Dutch pluralisation. I will examine to what extent an OT analysis for 
regulars can account for the overgeneralisation patterns found in the 
experiments. In addition, I will also discuss the model’s view of the 
development of these patterns, the within-speaker variation, and the increase in 
pure overgeneralisations. 
 

                                                      
9 Note that as –eren is assumed to be an irregular plural affix of Dutch, items that take 
this affix must be stored in the mental lexicon. It is only –en and –s that are part of the 
regular component for the Dutch plural.  
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7.3 Words-and-Constraints 
 
The proposal of a Words-and-Constraints model is made for languages in general, 
but here the focus will be on the Dutch plural. The reader should not expect a 
full-fledged and detailed OT-analysis of the Dutch plural, because, as this study 
so far has made clear, such an exercise will involve complex and interwoven 
issues, which, in order to approach something like full coverage, would deserve 
(and demand) another full-size study. Instead, this section will take a 
preliminary look at the potential of an OT-analysis of the Dutch plural, 
assuming this is at least a very promising exercise. In what follows, the basics of 
OT will be discussed, followed by the notion of phonologically driven 
allomorphy, which is crucial to the analysis of the Dutch plural. Finally, a 
preliminary analysis of Dutch is considered. 

7.3.1 The basics of OT 

The following description of OT is a very basic one. For a more detailed 
description the reader is referred to Prince & Smolensky (1993, 2004), 
McCarthy & Prince (1993a, 1993b) and Kager (1999). OT is founded on the 
idea that the grammars of all languages contain a set of conflicting constraints. 
These constraints are universal. That is, they are part of Universal Grammar, 
and thus available to the grammars and acquisition of all natural languages. 
Constraints are either violated or satisfied. As the constraints are conflicting no 
form will satisfy all constraints. Every language, or grammar, has its own 
constraint hierarchy, in which some constraints are ranked higher than others. 
Acquisition is the ranking of the constraints into the adult hierarchy (and, of 
course, the acquisition of a lexicon). Conflicts are resolved in favour of the 
higher-ranked constraint, at the expense of violations of the lower-ranked 
constraint.  

OT uses so-called tableaux to model the constraints and their interaction. 
An example is shown below.  

(7) OT tableau 

  C1 C2 

a.     candidate a  * 
b.        candidate b *!  

To produce a surface form, the constraints, in a language-specific ranking, 
evaluate candidates. The surface form is the candidate that comes out this 
evaluation as the optimal candidate. The tableau in (7) shows candidates made 
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available to Evaluation by the generator of the grammar. These candidates are 
subsequently evaluated. Violations of constraints by a candidate are indicated 
by ‘*’. When a fatal violation occurs, i.e. one that rules out a specific candidate, 
this is indicated by ‘*!’. The candidate that the evaluation singles out, the so-
called optimal candidate, is indicated by ‘ ’. In (7) Candidate b violates a higher 
ranked constraint than candidate a. Therefore candidate a is the optimal form.  

There are two types of constraints, faithfulness constraints and markedness 
constraints. Faithfulness constraints guard the similarity between input and 
output. For example, (constraint) MAX says all elements in the input must 
correspond to an element in the output, i.e. prohibits truncation, and 
(constraint) DEP says all elements in the output must correspond to an element 
in the input, i.e. prohibits insertion. Markedness constraints on the other hand 
are only concerned with the output. They “require that output forms meet 
some criterion of structural well-formedness” (Kager 1999: 9). Examples of 
markedness constraints are *COMPLEX and NOCODA.10 The former constraint 
says that outputs should not have consonant clusters, while the latter says that 
outputs should have open syllables only. 

7.3.2 Phonologically-driven allomorphy 

The notion of phonologically-driven allomorphy (McCarthy & Prince 1993b, 
Mester 1994, Perlmutter 1996, Kager 1996, 1999, 2001) is central to the 
constraint-based analysis of Dutch pluralisation proposed here. When there is 
more than one affix that can be used for a single morphological category, and 
phonological context determines which affix is used, the affixes are said to be 
phonologically conditioned allomorphs. Their distribution is governed by phonological 
markedness constraints.  

More specifically, this proposal involves the following assumptions. The 
allomorphs are part of the input. The generator generates all possible stem plus 
allomorph combinations as output candidates to be evaluated by markedness 
constraints. The most harmonic stem plus allomorph combination, given the 
current grammar, is selected as the optimal candidate. Crucially, the constraints 
involved are general, i.e. morphology free, markedness constraints. 
(Faithfulness constraints do not affect the choice of allomorphs since with two 
allomorphs in the input, either would satisfy faithfulness.) The two plural 
affixes in Dutch can be considered phonological allomorphs; their distribution 
is phonologically governed. In an adult grammar (the ‘end-state’ of the 
acquisition process) both affixes will be in the input, but in child grammars this 

                                                      
10 MAX, DEP, *COMPLEX, and NOCODA are all from Prince & Smolensky (1993, 2004). 
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is of course not necessarily the case. This aspect of development will be 
addressed (speculatively) below. The discussion will first focus on the ‘partial 
but promising’ constraint-based analysis of the Dutch plural. 

7.3.3 A constraint-based analysis of the Dutch plural 

A modification of the Words-and-Rules theory into a Words-and-Constraints theory 
based on data from Dutch, was first suggested in Van Wijk (2003a, 2003b) (see 
also footnote 8). If a Words-and-Constraints model is to be a viable alternative to 
the Words-and-Rules model it should account for the core properties of the 
cross-sectional and longitudinal results, as discussed in §7.1.1. First, the model 
should be able to produce all general overgeneralisation patterns found in the 
experiments, SD, DD, HD, SD*, and HD*. Second, it should also be 
impossible for the model to produce any overgeneralisation patterns that use 
both affixes in pure overgeneralisations, as this pattern is consistently absent. 
Thus the model should account for 1-7 in Table 9 (repeated from Table 1 in 
§7.1.1), and exclude 8-11. 

Table 9 Logically possible overgeneralisation patterns for Dutch pluralisation 
Pure overgeneralisations Phonological overgeneralisations 

X Y X Y 
Pattern 

1. - - - - no OG 
2. - -  - SD* 
3. - -   DD 
4.  - - - SD 
5.  -  - SD 
6.  - -  HD* 
7.  -   HD 
8.   - - - 
9.    - - 
10.   -  - 
11.     - 

Crucially, the model should not just account for the different overgeneralisation 
patterns, but it should also explain the developmental paths that were found. 
First, it should explain the emergence of pure overgeneralisations from 
phonological ones. Associated with this is the unexpected increase in pure 
overgeneralisations. Second, the developmental path(s) that emerged from the 
longitudinal study (see §7.1.1), SD*/DD ↔ SD ↔ HD, should be accounted 
for. Third, the disappearance of the SD*-pattern, which is strong in 3-year-olds 
and non-existent in adults, should be explained. Finally, the model should offer 
some form of explanation for the fact that the increase in overgeneralisations of 
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-s is accompanied by a general increase in occurrences of -s. Below, an overview 
of the constraints involved in Dutch pluralisation will be followed by a 
discussion of the above issues in a constraint-based analysis. 

7.3.3.1 The constraints 

Several universal constraints are involved in Dutch pluralisation: three 
faithfulness constraints, and three phonological markedness constraints whose 
relative ranking may be responsible for phonological overgeneralisations. Two 
more constraints ‘spell out’ a preference for a particular affix of the 
morphological category ‘plural’. These constraints can be seen as language-
specific instantiations of a universal schema. The markedness constraints and 
language specific constraints will be discussed later. First, the three faithfulness 
constraints are: 

(8) PLURALREAL11 
The plural must be realised 

 
MAX12  
Every element in the input has a correspondent in the output 

 
DEP 
Every element in the output has a correspondent in the input 

The first of these constraints requires that the plural be realised, i.e. that it has 
some exponent, for example affixation of -s or -en. The second faithfulness 
constraint, MAX, prohibits segment deletion, and hence, it militates against 
truncation. Truncation typically occurs in young children, and can alter the stem 
in such a way that it may affect pluralisation. The number of syllables changes, 
for example, and with that the stress pattern. Or a final obstruent is deleted, 
causing the item to end in a different sound, a sonorant for example. Both 
MAX and PLURALREAL are assumed to be high ranked in adult grammars. 
DEP prevents insertion, for example of a consonant to avoid a hiatus when -en 
is used after a vowel. Its ranking is diagnosed by whether or not a subject 
inserts a consonant between a final vowel and the -en affix. If a consonant is 
inserted DEP is ranked lower than when it is not inserted. 

                                                      
11 Based on MORPHREAL in Gnanadesikan (1997). MORPHREAL says a morpheme 
should be realised in the output. PLURALREAL specifically demands that the plural be 
realised. 
12 MAX and DEP are from McCarthy & Prince (1995, 1999). Below I will assume that a 
distinction can be made between the general MAX and DEP constraints, and MAX-
stem and DEP-stem. The latter do not refer to the affixes. 
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It is the markedness constraints that play a pivotal role in determining 
whether -s  or -en is used for the plural. Two of these markedness constraints 
are more or less direct translations of the phonological factors stress and 
sonority. Stress is represented here by the cover constraint RHYTHM, which is 
a cover term for the following constraints. 

(9) FTBIN13 
Feet are binary under moraic or syllabic analysis 
 
ALIGN-WD-RIGHT 
Every Prosodic Word ends in a foot 
 
RHTYPE=T  
Feet have initial prominence 

Together these constraints demand that words end in a binary trochaic foot. As 
-en adds a syllable, whereas -s  does not, RHYTHM affects the choice of plural 
affix. The sonority factor, based on Clements’ (1990) Sonority Sequencing 
Principle is translated into the following constraint . 

(10) SON-SEQ 
Complex onsets rise in sonority and complex codas fall in sonority 

The constraint prohibits the use of -s after a final obstruent, as this would 
create a rise in sonority (recall from §3.2 that -s, as a fricative is more sonorous 
than plosives are), or level sonority (when -s is used after another fricative), but 
not falling sonority. Use of -en is allowed after all final sounds (it does not 
produce a cluster, so the constraint cannot be violated), so SON-SEQ only 
affects plural productions with -s. A third markedness constraint is only 
concerned with items that end in a vowel. This constraint, ONSET,  focuses on 
consonant insertion between a stem-final vowel and the -en affix (Itô 1989, 
Prince & Smolensky 1993, 2004).  

(11) ONSET 
Syllables must have an onset 

While DEP avoids insertion of a consonant between a stem-final vowel and -en, 
a high ranking ONSET constraint avoids a hiatus in this context. It prefers an 
inserted consonant (typically a glide in adult Dutch). The relative ranking of 
DEP and ONSET with respect to each other determines whether or not 
consonant insertion takes place.  

                                                      
13 The cover constraint RHYTHM comes from Kager (1999), FTBIN and RHTYPE=T are 
from Prince & Smolensky (1993, 2004), Align-Wd-Right is from McCarthy & Prince 
(1993b). 
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Finally, there are two constraints pertaining to the Dutch plural that have 
language specific properties. The form of these constraints is universal, but 
specific morphemes can be filled in per language (McCarthy & Prince 1993a, 
Kager 1999: 119). They are basically Alignment constraints. These constraints 
are crucial to an explanation of the pure overgeneralisations found in the 
subjects’ productions, and embody the notion of “default” in the OT model 
proposed here. As the default is phonologically unrestricted, the phonological 
markedness constraints – whatever their ranking – cannot account for pure 
overgeneralisations. The following constraints will be postulated. 

(12) PLURAL = -s (PL -s)  
 Plural is realised by the affix -s. 
 
 PLURAL = -en (PL -en) 
 Plural is realised by the affix -en 

The “PL -s” and “PL -en” constraints could also be written as “Align (stem 
plural, R, -s, R)” and “Align (stem plural, R, -en, R)”. 

Because these constraints contain language specific information, acquisition 
plays a role in their availability. Development may proceed as follows. A child 
must first link an affix with the expression of plurality, before this affix can 
become part of the input to Evaluation. This means children may go through a 
period where only one affix is part of the input. During this stage, productive 
pluralisation is limited to one affix. This process is unaccounted for in any of 
the Words-and-Rules proposals so far, and at this point in time I can only guess at 
what motivates a learner to make the link between affix and the notion of 
plurality. Two factors may play a role: frequency and diversity. First, frequency 
may be involved to the point that an affix must first reach a threshold 
frequency in the input data, if it is to be a candidate underlying form affix. 
Second, diversity is even more important. Diversity concerns the different 
contexts to which an affix attaches. Once a child notices that the affix that 
expresses plurality attaches to a diverse set of items, the affix will become part 
of the input. This definition rules out, for instance, –eren being an (underlying 
form) affix, because while frequent in child language, it attaches to only a 
handful of different stems. The same holds for the affixes –a and –i. 

I assume that when an affix becomes part of the input, the child 
automatically formulates a constraint which establishes that the plural is formed 
with that affix, i.e. PL –x, where –x is either -s or -en. These are the constraints 
in (12). As long as the child has only one affix in the input, he/she will also 
only have PL –x. Once the other affix becomes part of the input, PL –y will also 
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be part of the ranking, where –y denotes the other affix depending on the value 
of -x. It will be shown below that this does not imply a double default.  

Even when both constraints have become part of the grammar, the model 
predicts maximally one default, i.e. one affix in pure overgeneralisations, per 
subject. This conforms to subjects in the experiments using maximally one affix 
in pure overgeneralisations. As the PL -s and PL -en are in conflict in every 
context, one constraint will always block or, more accurately, obscure the 
influence of the other constraint. Thus, PL -s > PL -en allows pure -s 
overgeneralisations, but no pure -en overgeneralisations, and PL -en > PL -s 
allows pure -en overgeneralisations, but no pure -s overgeneralisations.  The 
extent to which PL -s and PL -en affect pluralisation depends on their place in 
the constraint ranking. A top-ranking allows that constraint to affect all 
productions, while a lower ranking allows the phonological constraints to be 
relevant, too. The next section will discuss this in detail. With the help of a 
factorial typology the different rankings of markedness vs. PL -s and PL -en, and 
the overgeneralisation patterns they will produce, will be considered.  

7.3.3.2 The analysis 

A constraint-based analysis of the results from the cross-sectional and 
longitudinal studies, involving the constraints discussed above, will now be 
considered. The aim here is to determine if a constraint-based analysis can 
account for the main findings of this study, and if it can exclude non-occurring 
patterns, e.g. the use of two affixes in pure overgeneralisations. However, this is 
only meant to be a preliminary look at such an OT-analysis; using some 
simplifying assumptions an analysis of the ‘regular’ phenomena in test results is 
presented. For example, while at some point a constraint-based analysis 
covering all productions of the children, including the double-marked and 
miscellaneous ones, should be attempted this feat is left for later research.  

The focus of this section will be on the choice between -s  and -en. Both 
affixes are assumed to be part of the input to Evaluation. The stem of the 
generated candidates is assumed to be copied correctly, e.g. word stress is 
faithful, as is the final rhyme. (This implies that MAX-stem and DEP-stem are 
high-ranked.) Zero-marked plurals are not discussed, but it should be noted 
that they can only be derived when PLURALREAL is ranked low. If this 
constraint is ranked low enough to not have any influence, a candidate for 
which the plural morpheme is not realised may emerge as the optimal one. This 
does not mean these subjects cannot produce any plurals. They may produce 
plurals that are the result of “look up”, the storage of these items in the mental 
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lexicon. This includes plurals of nonce words, as they may be pluralised on 
analogy to neighbouring items that have been stored in the mental lexicon. 
 
Factorial typology 
Whether an item will take -en or -s, and consequently whether or not an 
overgeneralisation occurs depends on the ranking of the phonological 
markedness constraints with respect to the PL -en and PL -s constraints. The 
following abstract rankings are possible: 

(13) (i) markedness >> PL –x, PL –y   
 (ii) PL –x >> markedness, PL –y  
 (iii) markedness >> PL –x>> markedness, PL –y  

Examples of productions following each of the rankings will now be 
considered. The items used for the examples are /nopi"kat/, /"bola/, /"sna/, 
/ki"vel/, and /"prokau/. 

First, markedness >> PL –x, PL –y. An example of such a ranking is shown 
in (14). For these items the ranking of all markedness constraints above PL -en 
and PL -s only produces a phonological overgeneralisation for /"prokau/. All 
other productions follow the predictions based on neighbourhood frequency. 
The absence of pure overgeneralisations can be explained by the low ranking of 
PL -en and PL -s, the only constraints that allow pure overgeneralisations. As 
only phonological overgeneralisations can emerge from rankings of markedness 
constraints of the PL -en and PL -s constraints, it is only compatible with the 
SD*- and the DD-pattern. The particular ranking in (14) produces an SD*-
pattern. 
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(14) SD*-ranking 
 DEP SON-SEQ ONSET RHYTHM PL -en PL-s 

    nopi"kat´n      * 
    nopi"kats  *!  * *  

/"bola/ DEP SON-SEQ ONSET RHYTHM PL -en PL-s 
"bola´n   *! *  * 
"bolaj´n *!   *  * 

         "bolas     *  

/"sna/ DEP Son-Seq ONSET RHYTHM PL-s PL -en 
         "sna´n   *!  *  

 "snaj´n *!    *  
           "snas    *  * 

/ki"vel/ DEP Son-Seq ONSET RHYTHM PL-s PL -en 
       ki"vel´n     *  

      ki"vels    *!  * 
/"prokau/ DEP SON-SEQ ONSET RHYTHM PL-s PL -en 

    "prokau´n    *! *  
      "prokaus      * 

Second, when either PL -en or PL -s is at the top of the ranking pure 
overgeneralisations will occur, as is shown in (15). Though this ranking 
produces the correct plural forms for /nopi"kat/, /ki"vel/, and /"prokau/, it 
produces a pure overgeneralisation on /"bola/, and a phonological 
overgeneralisation on /"sna/. In fact, because PL -en is ranked at the top this 
ranking gives rise to -en plurals only, i.e. it produces an SD-pattern. 
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(15) SD-ranking 
/nopi"kat/ DEP SON-SEQ PL -en RHYTHM ONSET PL-s

    nopi"kat´n      * 
    nopi"kats  *! * * *  

/"bola/ DEP SON-SEQ PL -en RHYTHM ONSET PL-s
        "bola´n    * * * 

"bolaj´n *!   *  * 
         "bolas   *!    

/"sna/ DEP SON-SEQ PL -en RHYTHM ONSET PL-s
         "sna´n     * * 

 "snaj´n *!      
           "snas   *! *   

/ki"vel/ DEP SON-SEQ PL -en RHYTHM ONSET PL-s
        ki"vel´n      * 

      ki"vels   *! *   
/"prokau/ DEP SON-SEQ PL -en RHYTHM ONSET PL-s

     "prokau´n    *  * 
    "prokaus   *!    

Third, the markedness >> PL –x>> markedness, PL –y ranking. It appears 
from the tableaux in (16) that this ranking will only produce phonological 
overgeneralisations (/ki"vels/ and /"prokaus/), but this is not the case. 

(16) SD-ranking 
/nopi"kat/ DEP SON-SEQ ONSET PL-s RHYTHM PL -en

    nopi"kat´n    *   
    nopi"kats  *!   * * 

/"bola/ DEP SON-SEQ ONSET PL-s RHYTHM PL -en
"bola´n   *! * *  
"bolaj´n *!   * *  

          "bolas      * 

/"sna/ DEP SON-SEQ ONSET PL-s RHYTHM PL -en
         "sna´n   *! *   

 "snaj´n *!   *   
           "snas     * * 

/ki"vel/ DEP SON-SEQ ONSET PL-s RHYTHM PL -en
    ki"vel´n    *!   

         ki"vels     * * 
/"prokau/ DEP SON-SEQ ONSET PL-s RHYTHM PL -en

    "prokau´n    *! *  
      "prokaus      * 
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The ranking in (16) basically produces -s plurals with one exception; the high-
ranking SON-SEQ constraint blocks the use of -s after obstruents, thereby 
allowing a production like /nopi"kat´n/. However, as is shown below, it will also 
produce a pure overgeneralisation for /"w{y/. 

(17)  
/"w{y/ DEP SON-SEQ ONSET PL-s RHYTHM PL -en

    "w{y´n    *! *  
     "w{ys      * 

This ranking, like that of PL –x >> markedness/PL –y, gives rise to an SD-
pattern of overgeneralisations. The difference between the two rankings is that 
a ranking of PL –x >> markedness/PL –y produces only plurals with –x, while 
the ranking of some markedness constraints above and some below PL –x will 
result in overgeneralisations of one affix, but also allows correct pluralisations 
of the other affix in some contexts. 

It is clear from the tableaux (14)-(17) that markedness constraints must be 
ranked high to achieve a phonological overgeneralisation pattern. Once PL –x 
is ranked above some of the markedness constraints, most notably above 
RHYTHM, pure overgeneralisations may appear. Though essential, these are just 
some of the possible rankings of the constraints relevant to Dutch pluralisation. 
A factorial typology involving all logically possible rankings of all relevant 
constraints provides more detailed insight into the rankings and the 
overgeneralisation patterns they produce, and will now be discussed.  

In order to find out which rankings account for which overgeneralisation 
patterns, a factorial typology was calculated for the six constraints, DEP,  
ONSET, SON-SEQ, RHYTHM, PL-s, and PL -en14, using a set of ten items, a 
representative sample of the test items. This set includes items that can be the 
target of pure -en and -s overgeneralisations, rhythmic -en and -s 
overgeneralisations, and sonority -en and -s overgeneralisations. For all sample 
items at least one ranking derives an -en plural, and at least one ranking derives 
an -s plural, so all types of overgeneralisations can be accounted for. The items 
and the possible overgeneralisations they represent are: 

 
 

                                                      
14 Because the present study focused on productions with a faithful stem and an 
inflected plural, MAX-stem and PLURALREAL are not included. The general MAX 
constraint is not included either, as the current presentation only considers full 
production of the plural affix –en, so /´n/. As PLURALREAL is high-ranked the other 
affix, -s, must be fully produced as well.  
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(18) Pure -s:  /"w{y/  /nopi"kat/ 
Pure -en:  /"kilAn/  /"bola/ 
Rhythmic -s: /"prokau/ /"plEikop/ 
Rhythmic -en: /"sna/  /kra"tym/ (not in longitudinal study) 
Sonority -s: /ki"vel/ 
Sonority -en: /"bOrIx/ (not in cross-sectional study)   

OTSoft, a program developed by Hayes, Tesar & Zuraw et al. (2003) to 
facilitate OT-analyses, calculated 720 logically possible grammars for the six 
constraints. However, many of them produce identical outputs for these test 
items. As a result, only 11 different output patterns remained. This did not 
change when the number of sample items was increased. The grammars that 
produce these different outputs, as well as a description of their associated 
pluralisation strategies are shown in Table 10. 

Table 10 Factorial typology 
out ranking output pattern OG 

1 DEP, Son-Seq, Onset >> PL-en >> Rhythm, PL-s -s after vowel, otherwise -en SD 
2 DEP, Son-Seq, PL-en >> Rhythm, Onset, PL-s -en SD 
3 Son-Seq, Onset, PL-en >> DEP, Rhythm, PL-s -en SD 
4 DEP, Son-Seq, Onset >> Rhythm >> PL-s, PL-en rhythmic, but -en after 

obstruent + -s after vowel 
SD* 

5 DEP, Son-Seq >> Rhythm >> Onset, PL-s, PL-en rhythmic, but -en after 
obstruent 

DD 

6 Son-Seq, Onset >> Rhythm >> DEP, PL-s, PL-en rhythmic, but -en after 
obstruent 

DD 

7 DEP, Son-Seq, Onset >> PL-s >> Rhythm, PL-en -en after obstruent, 
otherwise -s 

SD 

8 DEP, Onset >> Rhythm >> Son-Seq, PL-s, PL-en rhythmic, but -s after vowel SD* 
9 DEP, Rhythm >> Son-Seq, Onset, PL-s, PL-en rhythmic DD 
10 Rhythm, Onset >> DEP, Son-Seq, PL-s, PL-en rhythmic DD 
11 DEP, Onset, PL-s >> Rhythm, Son-Seq, PL-en -s SD 

Note that the ranking in (14) corresponds to output 4, the ranking in (1) 
corresponds to output 2, and finally the ranking in (16) and (17) corresponds to 
output 7.  

The description of each of the outputs shows that there are basically only 
eight different output patterns, as those of 2 and 3, 5 and 6, and 9 and 10 are 
analytically equivalent: the only difference between these outputs is whether or 
not a glide is inserted between a stem-final vowel and -en. This is confirmed by 
(20), which shows the overgeneralisations on the test items produced by each 
of the rankings.  
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(19) Overgeneralisations per output 
Types of overgeneralisations per output (those marked with * have a very weak 
neighbourhood) 15 
 pure -s pure -en rhythm -s rhythm -en son -s son -en 
Out 1  "kilAn´n  kra"tym´n*  "bOrIx´n* 
Out 2  "kilAn´n 

"bola´n 
 "sna´n 

kra"tym´n* 
 "bOrIx´n* 

Out 3  "kilAn´n 
"bolaw´n 

 "snaj´n 
kra"tym´n* 

 "bOrIx´n* 

Out 4   "prokaus kra"tym´n*  "bOrIx´n* 
Out 5   "prokaus "sna´n 

kra"tym´n* 
 "bOrIx´n* 

Out 6   "prokaus "snaj´n 
kra"tym´n* 

 "bOrIx´n* 

Out 7 "w{ys  "prokaus  ki"vels "bOrIx´n* 
Out 8   "prokaus 

"plEikops 
kra"tym´n*   

Out 9   "prokaus 
"plEikops 

"sna´n 
kra"tym´n* 

   

Out 10   "prokaus 
"plEikops 

"snaj´n 
kra"tym´n* 

  

Out 11 nopi"kats 
"w{ys 

 "prokaus 
"plEikops 

 ki"vels  

How do the results of the factorial typology compare against the 
expectations of OT-analysis? Can the overgeneralisation patterns from Table 9 
be accounted for?16 And, more importantly, do those patterns that should not 
occur, indeed not arise? The last question will be considered first. Four of the 
logically possible overgeneralisation patterns included pure overgeneralisations 
of both affixes. None of the rankings in the factorial typology produce such a 
pattern. This was to be expected because OT uses conflicting constraints. As 
was stated earlier PL –x completely obscures PL –y. The two constraints are in 
conflict and the ranking of one constraint above the other will result in 
influence of the highest ranked constraint only. So far the OT-analysis of 
Dutch regular pluralisation looks promising, but what about the patterns 2-7 
from Table 9? 

                                                      
15 Recall that items with a close neighbourhood of which less than 90% prefers a 
particular affix, or of less than 5 items are considered weak. A wide neighbourhood is 
weak when less than 75% of neighbours prefers a particular affix. See also §5.1.2. 
16 It should be noted that no ranking predicts no overgeneralisations at all (pattern 1 
from Table 9), but this was to be expected as the presented candidates only included –
en and –s plurals. Hence, the current discussion can neither confirm, nor deny whether 
or not an OT-account can account for a no overgeneralisations pattern. 
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First, consider the SD*-pattern (2). If the items with a weak neighbourhood 
are excluded, the factorial typology indeed shows rankings that produce such a 
pattern, namely outputs 4 and 8. Similarly, a DD-pattern (3) is produced by the 
rankings in outputs, 5 and 6, and 9 and 10. Evidence of an SD-pattern, whether 
with -en as its default, or -s as its default, is found in the rankings of outputs 1, 
2, 3, 7, and 11. However, this is where the good news stops. The observant 
reader will have noticed that there are no more outputs of the factorial typology 
that can be matched with the HD*- and HD-patterns from Table 9. In sum, the 
outputs only predict the following overgeneralisation patterns: 

(20) SD*:   output 4, 8 
 DD:   output 5, 6, 9, 10 

SD:   output 1, 2, 3, 7, 11 
 
While many overgeneralisation patterns are correctly predicted by the factorial 
typology, none of the rankings of the factorial typology is able to produce an 
HD*- or HD-pattern. While a serious issue, the reader should note that 
relatively few subjects produced an HD-pattern (see Table 2). An issue on a 
larger scale is that of within-subject variation. A comparison of the subjects’ 
productions on the 10 sample items and the predictions of the 11 outputs 
reveals that very few subjects produce overgeneralisations that exactly or almost 
exactly match those predicted by one of the output patterns (see(20)). This is 
because most subjects provided zero-marked or double-marked answers, or 
answers of the miscellaneous (or missing) category for some of the sample 
items, preventing a match. The percentage of subjects per age group with 
overgeneralisations that exactly match those in (20) is shown below. The 
patterns found are shown as well. 

Table 11 Subjects(/sessions) matching an ouput pattern from the factorial typology 
Percentage of  subjects(/sessions) whose productions exactly match an output pattern 
of the factorial typology, the output patterns they match, and the percentage of 
subjects(/sessions) that are a potential match (miscellaneous production on crucial 
items) 

Age group Matches Output patterns Potential matches 
3-year olds 
4-year olds 
5-year olds 
adults 

15.9%  
29.4%  
11.1%  
18.2% 

1, 2/3, 4, 5/6, 7, 9/10 
4, 5/6, 7 
4, 1 
5/6, 7 

43.9% 
17.6% 
16.7% 
18.2% 

It is clear that despite some promising results, there are also some problems 
with an OT-account of Dutch pluralisation that defy straightforward analysis, 
and should be further addressed. Not only should the analysis be able to 
account for the combination of overgeneralisations of the HD*- and HD-
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patterns, it should also be able to account for within-subject variation, a 
property left untouched so far. The data collected for this study showed that a 
single subject in a single session could produce a correct plural and an 
overgeneralised plural for items that should be inflected identically, e.g. /"pra´n/ 
as plural of /"pra/, as well as /bo"das/ as plural of /bo"da/. While interesting and 
analytically intriguing, an explanation of the within-speaker variation in the data 
considered in this thesis will not be attempted here. It should be noted, 
however, that recent literature suggests that, for example, a model like 
Boersma’s (1998, 2000) Stochastic OT, in connection with the Gradual 
Learning Algorithm may be able to provide a satisfactory explanation of this 
phenomenon. 

Despite the fact that an examination of the factorial typology has thus 
raised some issues, a closer examination of the developmental issues of an OT-
analysis of the Dutch plural is warranted to determine if it is worth trying to 
resolve the problems of the analysis at a later stage.  
 
Developmental issues 
An OT-model should not just account for the productions of a speaker at a 
particular moment, it should also be able to explain developmental patterns. 
This section will consider how OT bears on the developmental patterns found 
in the cross-sectional and longitudinal studies. Ideally the following 
developmental aspects should be explained by the constraint-based model for 
Dutch regular pluralisation. First, there is the developmental path that emerged 
from the longitudinal study, SD*/DD ↔ SD ↔ HD. Second, the model 
should explain why the SD*-pattern, which is strong in 3-year-olds and non-
existent in adults, gradually disappears. In both these issues the emergence of 
pure overgeneralisations from phonological overgeneralisations is reflected. 
Finally, the model should offer some form of explanation for the fact that the 
increase in overgeneralisations of -s is accompanied by a general increase in -s. 
Because of its crucial role in this exposition the emergence of pure 
overgeneralisations from phonological overgeneralisations will be considered 
first. 

It was shown in §7.1.1 that the percentage of subjects who produced pure 
overgeneralisations increased with age. Also, a correlation was found between 
pure and phonological overgeneralisations. This can be explained in OT. It was 
mentioned earlier that the constraints that allow pure overgeneralisations to 
occur, PL -en and PL -s, have an acquisitional component. Once an affix 
becomes part of the input to Evaluation, the constraint that specifies that affix 
is also formulated. I assume that such constraints enter the ranking either below 
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all markedness constraints, or in the middle of the ranking, below some 
markedness constraints. The first possibility is that of the Constraint Demotion 
theory of Tesar & Smolensky (2000), who say that in the initial state (at the 
beginning of acquisition) all markedness constraints are ranked above all 
faithfulness constraints. The markedness constraints are then demoted during 
acquisition until the child arrives at the ‘end-state’ ranking. As the default 
constraints are faithfulness constraints, they must under this theory be ranked 
below all markedness constraints. The second possibility, where the default 
constraints enter the ranking in the middle, can be related to Boersma’s (1998) 
Gradual Learning Algorithm. Here constraints in the initial state are all ranked 
equally, and then either promoted or demoted until the ‘end-state’ ranking is 
reached. Assuming the newly acquired constraints enter the ranking in the 
position they would be in if they were present in the initial state (the subjects in 
the current study had already passed this stage), they should enter the ranking 
below all, or at least some markedness constraints. Acquisitional reranking may 
start soon after the constraint has entered the ranking, and can lead to a higher 
ranking of these constraints. Crucially, however, these constraints never occur 
in a top-ranked position in the earliest stages of acquisition. This means that 
early in acquisition it will always be the markedness constraints that affect 
pluralisation, and cause (phonological) overgeneralisations. The prominence of 
constraints like SON-SEQ and RHYTHM is confirmed by evidence from very 
young children, i.e. younger than 2;6, acquiring Dutch. RHYTHM, for example, 
is visible in truncation. Young children may truncate long words. The result is 
usually a single trochaic foot, whereby the stressed syllable and the final syllable 
remain, e.g. English banána becomes ["nœna] (Echols & Newport 1992, Pater 
1997, Fikkert 1994, Van der Pas in progress). SON-SEQ is less visible in early 
child language, but the influence of sonority can clearly be seen in the 
acquisition of consonant clusters. Early in acquisition consonant clusters are 
generally reduced to the least sonorant member of the cluster, in order to 
maximize the sonority contrast between the onset/coda and the nucleus which 
consists of a sonorant vowel (Fikkert 1994, Gnanadesikan 1995). The fact that 
these constraints are already active and prominent in early acquisition, i.e. 
before plural acquisition, explains how they can have a top-ranking in early 
plural acquisition. It explains how children can have some knowledge of the 
phonological domains from the start of plural production. 

 The disappearance of the SD*-pattern can be linked to the initial 
prominence of the phonological markedness constraints. The high-ranking of  
the markedness constraints results in phonological overgeneralisations. These 
can be either of one affix (SD*) or of both affixes (DD). SD* patterns may 
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occur as soon as both affixes are part of the input to Evaluation, but also when 
only one of the two affixes is part of the input and the markedness constraints 
are ranked high. The high percentage of SD*-patterns in the youngest children 
in the study may stem from this last option. Once the other affix has become 
part of the input and/or the affix specific PL –x  constraint has been promoted 
to a higher ranking DD- or SD-patterns will arise and the SD*-pattern will 
disappear. 

The initial high ranking of the phonological markedness constraints, as well 
as the possible absence of one of the two affixes in the input to Evaluation 
early in acquisition explains why the SD*- and DD-patterns precede the other 
possible overgeneralisation patterns. At this point it is not clear how the HD-
pattern can be explained in OT. This makes it impossible to determine if this 
pattern indeed logically follows the SD-pattern or not. However, as stated 
before, an HD-pattern is produced by relatively few subjects. 

Finally, the link between a general increase in -s plurals, and an increase in -s 
overgeneralisations can easily be explained by the fact that subjects first have to 
discover the affix as a plural affix before it can be part of the input. Once it has 
become part of the input the affix will be used more often than before, simply 
because it is now available for the productive regular inflection, whereas 
previously it could only be used on analogy with stored items. Also with the 
entry into the input the PL -s constraint enters the constraint ranking. The 
constraint can then be promoted causing a larger number of -s 
overgeneralisations. 

It appears that the developmental patterns that emerged from the cross-
sectional and longitudinal studies can be accounted for by an OT-analysis. A 
closer examination of a possible OT-analysis of Dutch regular pluralisation, is 
warranted although not further pursued here (see §7.3). 

7.4 Conclusion 
It has become increasingly clear in this dissertation that the Words-and-Rules 
theory in its original form receives little or no support from the distribution of 
the affixes in the Dutch plural. First, every subject should have at minimally 
and maximally one default. However, the experiments carried out for this study 
revealed subjects without pure overgeneralisations. These pure 
overgeneralisations were identified as the only type of overgeneralisation that is 
symptomatic of default use. The model does not recognize other regular 
processes, but the Dutch data show there are strong phonological conditions 
guiding the distribution of the two affixes.  



DISCUSSION 273 

Pinker’s alternative suggestion for the Words-and-Rules theory for Dutch, 
here called the DDH, does not fare any better. At first glance the model seems 
perfect for Dutch, as it assumes two equal affixes and phonological conditions 
governing the distribution of these affixes. However, there is a high percentage 
of subjects who produce pure overgeneralisations, and this is not predicted by 
the model because this behaviour cannot be explained by phonological criteria.  

These are not the only models for which the Dutch plural acquisition data 
prove problematic. The production of pure overgeneralisations also poses a 
problem for connectionist models. These models exclusively rely on analogy, 
but as pure overgeneralisations go against (close and wide) neighbourhood 
frequency and predictions of phonological factors, they cannot be derived 
through analogy. The parallel dual-route model described in Baayen, Schreuder, 
De Jong & Krott (2002) exclusively relies on frequency. This model treats both 
Dutch plural affixes as fully regular, which means that pure overgeneralisations 
cannot be produced by it. Finally, the induction-based model of Albright & 
Hayes (Albright & Hayes 1999, 2003) cannot produce pure overgeneralisations 
either, as there are no items to which they can be related.  

A proposal was presented here, which can handle the Dutch pluralisation 
data. It preserves the dual nature of the original Words-and-Rules theory, but at 
the same time is better equipped to deal with the Dutch plural than this theory 
is. The model assumes that irregulars are stored in the mental lexicon, while 
regular inflection is an online, productive process. Both default affixation and 
secondary regular affixation can be part of the regular component of the model. 
Penke & Krause presented a model similar to the one presented here, but with 
input restricted rules. The current proposal instead involves a constraint-based 
analysis for all regulars. In the current proposal, which is called the Words-and-
Constraints model, the default affix is singled out by a constraint, while the 
secondary regular affixes are distributed by morphologically free constraints. 
The model can be schematically represented as in Fig. 2.  

Fig. 2  Words-and-Constraints 
irregular           stored in mental lexicon 

word 

  regular          default affix (singled out by constraint) 

secondary affix(es) (distributed by 
morphologically free constraints) 

The affix that is ultimately used depends on which candidate is selected as the 
optimal candidate by a constraint ranking in an Optimality Theory-type 
grammar. This OT-type analysis of regular inflection can to a promising extent 
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explain the overgeneralisations, the lack of pure overgeneralisations of both 
affixes (in a single subject), as well as the developmental patterns found in the 
experimental study. 

The constraints involved in pluralisation are mostly phonological 
markedness constraints relevant to Dutch in general. These constraints are 
responsible for phonological overgeneralisations. There are, however, two 
plural (and language) specific constraints, one that says -s should be used to 
form the plural, and one that says -en should be used to form the plural. It is 
these constraints that are the equivalent of the default in classical Words-and-
Rules theory, and that cause pure overgeneralisations. When children link the 
use of -s or -en with the expression of plurality, the affix will become part of the 
input. For this link to be made, the subject relies to some extent on frequency; 
the more often an affix is used, the more likely it is to be noticed. A more 
important factor is probably diversity. An affix will have to attach to a great 
variety of contexts to become part of the input to Evaluation. This explains 
why –eren, -a, and –i do not become part of the input, and hence are not used 
productively. The moment an affix becomes part of the input a constraint is 
introduced into the grammar that requires the affix in question to be used to 
form the plural. When the constraint is introduced into the ranking it will be 
ranked below some or all markedness constraints. When a child notices an 
increase in plurals with affix –x, caused by the phonological constraints, he/she 
may be prompted to promote the ‘PL –x’ constraint. This would account for 
the occurrence of phonological overgeneralisations before pure 
overgeneralisations, as well as the emergence of pure overgeneralisations from 
phonological ones. 

There are, however, still some important issues that need to be resolved. 
The OT-analysis did not succeed in explaining the HD*- and HD-patterns of 
overgeneralisation. Also, this preliminary look at an OT-account of Dutch 
pluralisation offered no explanation for the within-subject variation in plural 
productions, but suggestions have been made on how to proceed here. A more 
detailed OT-analysis should be able to resolve these issues. A future analysis 
should also consider the zero-marked and double-marked pluralisations, as well 
as the miscellaneous productions.  

A final suggestion for further research is the investigation of the 
compatibility of Words-and-Constraints with data for German and Polish. Like 
Dutch, both German and Polish have affixes that are regular, but do not qualify 
as default. If the Words-and-Constraints model is universal, it should explain both 
the default and secondary regular affixes in the German plural, as well as the 
two regular affixes in the masculine genitive singular of Polish. Penke & Krause 
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used input restricted rules for the distribution of plural –n in German. While 
regularities clearly guide the distribution of this affix, a default affix, -s, can also 
be identified. It would be interesting to see if an OT-account can account for 
German pluralisation the way it can for Dutch. The default would then be 
derived by a high ranking ‘default constraint’, similar to the Dutch PL –x 
constraint. The secondary regular affix, -n, should then be derived with 
constraints not just relating to phonology, but also to gender (it is feminine 
words ending in –e that take –n). An OT-account of the Polish masculine 
genitive singular should also be investigated. Dabrowska (2001) could not 
identify a default affix for this morphological process. Instead she found 
regularities, semantic and phonological, underlying the distribution of both 
affixes. As there is no default, no special constraint is required. However, as a 
constraint specifying use of a particular is formulated the moment that affix 
becomes part of the input to Evaluation, the special constraints must be 
present, they are just ranked too low to be relevant. Speculating from this idea, 
it could be that the domains of the affixes in Polish are much more strictly 
defined than they are in Dutch. In this case, the likelihood of an 
overgeneralisation being produced is much smaller (note that in Dutch 
overgeneralisations are more common in the fuzzy border areas than they are in 
the extremes of the domains). Because the ‘wrongly inflected’ form is less likely 
to be produced then in Polish, the child will receive little evidence suggesting 
the constraints should be reranked. In Dutch on the other hand the production 
of ‘wrongly inflected’ forms may cause the child to promote  ‘PL –x’. At this 
point, this is just speculation, but the subject might be an interesting start to 
further investigation. If an investigation of the German plural and the Polish 
masculine genitive singular reveals that an OT-analysis can explain these 
morphological processes, this should be interpreted as evidence for a universal 
nature of the Words-and-Constraints model. 
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Appendix A 
 
     sg.      pl. 
giraf  /Zi"rAf/  /Zi"rAfs/  ‘giraffe’ 
    /Zi"rAf´n/ 
aap  /"aÜp/  /"aÜp´n / ‘monkey’ 
eend  /"ent/  /"end´n / ‘duck’ 
geit  /"xEit/  /"xEit´n / ‘goat’ 
kip  /"kIp/  /"kIp´n / ‘chicken’  
mug  /"mYx/  /"mYx´n / ‘mosquito’ 
vlieg  /"vlig/  /"vlig´n / ‘fly’ 
vis  /"vIs/  /"vIs´n / ‘fish’ 
schaap  /"sxaÜp/  /"sxaÜp´n / ‘sheep’ 
paard  /"paÜrt/  /"paÜrd´n / ‘horse’  
muis  /"m{ys/ /"m{yz´n / ‘mouse’ 
wolf  /"wOlf/  /"wOlv´n / ‘wolf’ 
hert  /"hErt/  /"hErt´n / ‘deer’ 
poes  /"pus/  /"puz´n / ‘cat’ 
hond  /"hOnt/  /"hOnd´n / ‘dog’ 
duif  /"d{yf/  /"d{yv´n / ‘pigeon’ 
slak  /"slAk/  /"slAk´n / ‘snail’  
draak  /"draÜk/  /"draÜk´n / ‘dragon’  
 
konijn  /ko"nEin/ /ko"nEin´n / ‘rabbit’  
beer  /"bIr/  /"bIr´n /  ‘bear’  
spin  /"spIn/  /"spIn´n / ‘spider’  
uil  /"{yl/  /"{yl´n / ‘owl’ 
krokodil  /kroko"dIl/ /kroko"dIl´n / ‘crocodile’ 
leeuw  /"lew/  /"lew´n / ‘lion’ 
slang  /"slAN/  /"slAN´n / ‘snake’ 
haan  /"haÜn/  /"haÜn´n / ‘rooster’  
haai  /"haÜj/  /"haÜj´n / ‘shark’  
mier  /"mir/  /"mir´n / ‘ant’ 
papegaai /pAp´"xaÜj/ /pAp´"xaÜj´n / ‘parrot’ 
zwaan  /"zwaÜn/ /"zwaÜn´n / ‘swan’ 
kwal  /"kwAl/  /"kwAl´n / ‘jellyfish’ 
 
koe  /"ku/  /"kuj´n / ‘cow’ 
 
bij  /"bEi/  /"bEij´n / ‘bee’ 
 
schildpad /"sxIltpAt/ /"sxIltpAd´n / ‘tortoise’                     
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eekhoorn /"ekhOrn/ /"ekhOrns/ ‘squirrel’ 
ezel  /"ez´l/  /"ez´ls/  ‘donkey’  
egel  /"ex´l/  /"ex´ls/  ‘hedgehog’  
kikker  /"kIk´r/  /"kIk´rs/ ‘frog’  
kuiken  /"k{yk´n/ /"k{yk´ns/ ‘chick’   
pinguin  /"pINwIn/ /"pINwIns/ ‘penguin’ 
tijger  /"tEix´r/  /"tEix´rs/ ‘tiger’ 
varken  /"vArk´n/ /"vArk´ns/ ‘pig’ 
vlinder  /"vlInd´r/ /"vlInd´rs/ ‘butterfly’ 
vogel  /"vox´l/  /"vox´ls/ ‘bird’ 
toekan  /"tukAn/  /"tukAns/ ‘toucan’ 
 
zebra  /"zebraÜ/ /"zebraÜs/ ‘zebra’ 
panda  /"pAndaÜ/ /"pAndaÜs/ ‘panda’ 
koala  /ko"WaÜlaÜ/ /ko"WaÜlaÜs/ ‘koala(bear)’ 
   
olifant  /"olifAnt/ /"olifAnt´n / ‘elephant’ 
   
kangoeroe /"kAnxuru/ /"kAnxurus/ ‘kangaroo’  
cavia  /"kaÜvijaÜ/ /"kaÜvijaÜs/ ‘guinea pig’ 
 



CROSS-SECTIONAL RESULTS 

Appendix B 
 
This appendix shows the productions of the subjects that took part in the 
cross-sectional experiment. The subjects’ responses are divided into five 
categories: 
 
A = -en plural 
B = -s plural 
C = zero-marked plural 
D = double marked plural 
E = all other productions (change of stress, rhyme, number of syllables, 
truncation etc.) 
 
The tables showing the productions are shown per age group. Within each 
table, items are ordered for final sound (obstruent, sonorant, front vowel, back 
vowel, diphthong). Within these groups, items are ordered for stress pattern 
(final, penultimate, antepenultimate). Finally, a separate table shows the plural 
productions for the existing words that were part of the Wug-test as filler items. 
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Appendix C 
 
This appendix shows the productions of the subjects that took part in the 
longitudinal experiment. The subjects’ responses are again divided into five 
categories: 
 
A = -en plural 
B = -s plural 
C = zero-marked plural 
D = double marked plural 
E = all other productions (change of stress, rhyme, number of syllables, 
truncation etc.) 
 
The children that participated in this study were tested between 3 and 5 times, 
but in some cases sessions were excluded from the study due to absence of 
usable (i.e. A, B, or C) productions or equipment failure. The tables showing 
the productions are shown per round. Within each table, items are ordered for 
final sound (obstruent, sonorant, front vowel, back vowel, diphthong). Within 
these groups, items are ordered for stress pattern (final, penultimate, 
antepenultimate). Finally, a separate table shows the plural productions for the 
existing words that were part of the Wug-test as filler items. 
For more information on the subjects’ ages in each round see section 6.1.2. 
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A B D E F G I J K L M N O P Q R S U V W

"klos A A E A A C A A C A C A E C
nopi"kat A M E A A C E E C A E C E E

"plEikop E A C A A E E E M A E C E C
"pibos C A E E A C C E C A C C C C

"lebasIt E A E A A C M A C C A C E E

"xrEl A A A A A B A A E A A A A C
bi"ral A A A A A B A A M A A C A E
kara"dIl A A E A A E C A C A A C A C
"kilAn E E E B A E B A E E C E C E

"spy A A A A A E A A C C A A A C
pu"mi A M B C A B E A C A A A E C
so"kali B B C B E B E D B C B C E E
"tilake C M E A A C C A M E A C B C

"sna A A A A A B C A M C A C A C
vo"pa E A C D A E E A E C E E E C
"bola B C C B E B C D C C B C B C
"fenimo D A E D E E C A C C A E B C

"w{y A A A E A B A A M A A A A C
"prokau B E C B A E E E E C A E B E
ka"bemEi E E E B E C E A C E E E E C

Round 1

 
 

A B D E F G I J K L M N O P Q R S U V W

"tAk A E A A A A A A M A A E A E
"bAl A A A E E A A A C E A A A C
"Ei A A A A A B A A E* E* A E* A C
"klaun A A A A A E A A A A A A A C
ko"nEin A E A A A E E A A E E A A C
kroko"dIl A E A A A D A A A A A A A C
para"ply A A A A E B A A A A E A A C
"vArk´n B B B B B B C B E C B C B C
"lep´l B B B B D B B B M C B B B C
"radijo B A E B D B B A E A B A B C

Round 1

 
 
E* = /Eij´r´n/ 
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A B D E F G I J K L M N O P Q R S U V W

"klos C E A A M A A M M A C A A A C C A C
nopi"kat A A A C M E A M C A C C A E A E A E
ka"luf E A A A M A A B C A C A A A A C A C
"plEikop A A A E M E A C E E C E E A E C A E
"pibos C A A C M C A M M A C C C E A C C M
"bOrIx A C C C C E E E C A C C A A A E C M
"lebasIt A A A C M A A M M A C C A A A C A E

"xrEl A A A C M A A M C A C A A A A C A C
bi"ral A D A C A E A M C A C A A A A C A C
kara"dIl A A E C M A A B C A A A A A A C A C
"kilAn E E B C E B A M C A C A B E E C E C

"spy A A A C M A A B C A A C A A A C A C
pu"mi C E E C M D A M E A C E C A E C A C
so"kali E A B C M B E B C A B C B B B E B E
"tilake A E A C E A E M C A A C A E D C E C

"sna E A A C A A A B B A C C A A A C A C
vo"pa A A B C C A E B M A C C C A A C A E
"bola B D B E M B B M C D C B B B C C B C
"fenimo A D B C M E A M C A C A B A A C E E

"w{y A A A C A A D C A D C C A A A C A E
"prokau E A A C M B B B M A B E E A B E E C
ka"bemEi E E B E M B A E C A C C A E E E C E

Round 2

 
 

A B D E F G I J K L M N O P Q R S U V W

"tAk A A A A A A A A A A A A A A A E A A
"bAl A A A A E E E E A A E E A A A C A C
"Ei A D E* A A A A A A A A E* A A A A A A
"klaun A D A A A A A B A A A E A A A C A A
ko"nEin A D A E A A A E A A E A E A A C A A
kroko"dIl A D A A A A A B A A A A A A A C A A
para"ply A A B C M A A B A A C A E A E C A C
"vArk´n B B E C E B B B E B C C B B B C B E
"lep´l M B B B B B B B B B B B B B B C B C
"radijo A D B D E B B B B A A A E A D C B E

Round 2

 
 
E* = /Eij´r´n/ 
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A B D E F G I J K L M N O P Q R S U V W

"slos A E A C A A A A C A A A C A C A C A C C
biko"rat A A A C M A A A B A A E A E C E C A C A
pi"duf E A A A M A A A C C A A A A C A C A C E
"pr{ylop A A A A A A A A C M A C C A C E E A C E
"kekos C C A C C C A E M C A C C C C C C C C C
"lokIx A A A C C E A C C M C E C E C E C C C E
"pekirIt A E A C A E A A C M A C A A E A C E E C

"krAl A A A E A E A E A M E A E A E A C E C A
ka"rel E D E A A A A B B E A A B E E A C A C C
boka"tIl A D A C A A A B B M A A A A C A C A C E
"belAn E B A C E A A B B C A C B B C B C B C A

"bry A D A A A A A A B A A C B A A A C A C A
ko"ri A E A C A A A M B M A C B E E A C A C E
pa"koli B B B C B B E B B M B E C B C E C B C E
"pilote A E A C E E A B C B E C C A A C C A C C

"kla C B A A A A A M B A A C E A A A C A C A
si"ma A D A C A A C B B M E C A A A A C A C C
"kosa B C D C E B C B B B C C B B C C C C C C
"pekolo B B C E B A B B M M A A B A C B C B C C

"m{y A E A C A A A A C A A A A A A A A A C C
"krapau C B A E M E E E B B A B E A C E C B E C
pi"remEi C B A C E A A E C M A E E E E E C A E E

Round 3

 
 

A B D E F G I J K L M N O P Q R S U V W

"tAk A E A A A A A A A A A A A A A A A A A A
"bAl A D A A E A E A D A D E A A A A A E A A
"Ei A E E* A A A A E* B A A A E* A A A A A A E*
"klaun A E A A A A A A A A A A B E A A A A A A
ko"nEin A E E E A A A A E A A E A A A E A A A A
kroko"dIl A D A A A A A A B A A A B A A A M A A A
para"ply A E A E A A A A B A A E B E A A E A E E*
"vArk´n B E B C C B B B B E B C E B B B C B C C
"lep´l B B B B B B B B B B B B B B B B C B B B
"radijo B B A C B B B B B B A A B B A B E B E C

Round 3

 
 
E* = /Eij´r´n/ 
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A B D E F G I J K L M N O P Q R S U V W

"xros A D A A A A A A C A D A A A A A A
puli"tat A A A A A E A A C E E E A A A A A
ka"tuf A E A A A A A A C C A A C A A A A
"laulop A A A C A C C A C A A A A A E B A
"nepos C A C C C C C C M C C A C C A C A
"napIx A A A C C C A A C A A A A A A A A
"dotimIt A A A A A C A A C C A A A A A A A

"snAl A C A E A A A A C A E A B E E A E
xo"tel A A A E A A A A C E D A B E A A A
xari"kIl A A A E A C A A C C D A B A A A A
"tipAn B A A C E C A E C B D C E B E B B

"sny A A A A A A A A C A E A B A A A A
tu"li A B A C E A A B C A E C A A A E A
pe"kani B B B B E C A B M C B C E B C E B
"melape B C A C B C B A C A E A A A A B C

"ska A A A C A A A A C C E A C A A A D
by"ka C A A B A A A A C A D C B A E A A
"poma B C B B B C B B C B B D B B B B B
"lakono A A B C E C E B E A D A E B C E E

"x{y A A A C A A A A C A A A A A A A A
"kletau A A A C B C B A C B A E E E A B B
pi"lykEi E C A E E C B E C E E A E C E B A

Round 4

 
 

A B D E F G I J K L M N O P Q R S U V W

"tAk A E E A A E A A A A A A A A A A A
"bAl A D A A A E E A E A A A E A A A A
"Ei A A A A A A A E* A A A A E* A A A A
"klaun A E A A A A A A A A A A B A A A A
ko"nEin A D A E A A A E* E A A A A A A A A
kroko"dIl A A A A A A A A A A A A B A A A A
para"ply A D A C A A A A C A D A B A A A A
"vArk´n B B B B C B B B E C B C B C B B B
"lep´l B E B B B B B B C B B B B B B B B
"radijo B B B B A B B B B B D A B C A B B

Round 4

 
 
E* = /Eij´r´n/ 
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A B D E F G I J K L M N O P Q R S U V W

"stos A C A C A A E A A E E C A
xino"rat A A A B A A A C A D A C A
li"tuf A C A E A A A C A D E A A
"kEilop A A A A A A A B B D A C A
"bilos C A C C C C C C C A A C C
"slemIx A A A B E A A C E A A A A
"patevIt A E A B A A A A A A A A A

"trEl A A A B E A C E A E A B A
so"tal A A A B E A A C A D A B A
roki"tIl A E A B A A A B A D E B A
"votAn B A A B A A A C E D A B A

"ky A A A B A A A B A A A B A
to"mi A A A B A A A C A E A B A
ky"rupi B B B B B B B B B C C B B
"kimare C A B E B C B C B E E B A
"kore C A E B C A C B B E A B E

"pra A E A B A A C C A D A C C
bo"da C B A B A A A C A D E E A
"maliko B A B B C A B C B A A E B

"n{y A A A M A A A A A D A B A
"typau B A B B E B C C B E C B E
xa"ritEi B E A B B B C E A E A B A

Round 5

 
 

A B D E F G I J K L M N O P Q R S U V W

"tAk A A A A E A A A A D A A A
"bAl A A E A E E A A A A A E A
"Ei A A A A A A A A A D A A A
"klaun A E A A A A A B A A A B E
ko"nEin A E E A A A A B A D A B E
kroko"dIl A A A A A A A B A D A B A
para"ply A A A B A A A B A D A B A
"vArk´n B B E B E B B C E B C B B
"lep´l B B B E B B B B B D A B B
"radijo B D B B B B B B B B A E B

Round 5

 
 
E* = /Eij´r´n/ 
 



Glossary 
 
Singular Plural  
   
A   
ablaut ablauten ‘ablauts’ 
abonnee abonnees ‘subscriber’ 
accu accu’s ‘reloadable battery’ 
activist activisten ‘activist’ 
allemaal - ‘all’ 
almanak almanaken ‘almanac’ 
- als-en en maar-en ‘ifs and buts’ 
anorak anoraks ‘anorak’ 
archipel archipels ‘archipelago’ 
atlas  atlassen ‘atlas’ 
auto auto’s ‘car’ 
automatiek automatieken ‘automat’ 
avond avonden ‘evening’ 
   
B   
bacterie bacterieën ‘bacteria’ 
balkon balkons ‘balcony’ 
ballon ballonnen ‘balloon’ 
barak barakken ‘barracks’ 
batterij batterijen ‘battery’ 
been  beenderen ‘bone’ 
 benen ‘leg’ 
blad  bladeren ‘leaf’ 
 bladen ‘magazine’ / ‘tray’ / 

‘sheet’ 
blauw blauwen ‘blue’ 
boei boeien ‘buoy’ / ‘cuff’ 
boo booën ‘type of barn’ 
boom bomen ‘tree’ 
buiten buitens ‘outside’ 
bureau bureaus ‘desk’ 
   
C   
café  cafés ‘pub’ 
canon canons ‘round’ / ‘standard’ 
cassette cassettes ‘cassette’ 
ciabatta   ciabatta’s ‘ciabatta’/‘Italian bread’ 
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clown clowns ‘clown’ 
conductrice conductrices ‘conductress’ 
   
D   
discotheek discotheken ‘club’ 
doekje doekjes ‘rag’ / ‘cloth’ 
dommerik dommerikken ‘idiot’ 
douanier douaniers ‘custom house official’ 
douche  douches ‘shower’ 
dreumes dreumessen ‘mite’ / ‘nipper’ 
   
E   
ei  eieren ‘egg’ 
ergernis ergernissen ‘annoyance’ 
ex exen ‘ex’ 
examen examens ‘exam’ 
   
F   
fabrikant fabrikanten ‘manufacturer’ 
finale finales ‘final’ 
fobie  fobieën ‘phobia’ 
fontanel fontanellen ‘fontanel(le)’ 
   
G   
gave  gaven ‘gift’ 
gewoonte gewoontes ‘habit’ 
gelid gelederen ‘rank’ 
gemoed  gemoederen ‘mind’ 
generaal generaals ‘general’ 
genie genieën ‘genius’ 
gierigaard gierigaards ‘cheapskate’ 
gluiperd gluiperds ‘shifty character’ 
grimeur grimeurs ‘make-up artist’ 
grom grommen ‘growl’ 
   
H   
haar haren ‘hair’ 
hand handen ‘hand’ 
haring haringen ‘herring’ 
HAT  HATten ‘small accomodation for 

one- or two-person 
household’ 

helm helmen ‘helmet’ 
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hoen  hoenderen ‘hen’ 
   
I   
individu individuen ‘individual’ 
 ingewanden ‘intestines’ 
Italiaan Italianen ‘Italian’ 
   
J   
juffrouw juffrouwen ‘teacher’ 
   
K   
kajak kajaks/kajakken ‘kayak’ 
kakkerlak  kakkerlakken ‘cockroach’ 
kalf  kalveren ‘calve’ 
kalief kaliefen ‘caliph’ 
kannibaal kannibalen ‘cannibal’ 
kanon kanonnen ‘cannon’ 
kant kanten ‘side’ 
kenau kenaus ‘battle-axe’, ‘amazon’ 
kind  kinderen ‘child’ 
klok klokken ‘clock’ 
koe  koeien ‘cow’ 
kok koks ‘cook’ 
kolibrie kolibries ‘hummingbird’ 
konijn konijnen ‘rabbit' 
kooi kooien ‘cage’ 
krokodil krokodillen ‘crocodile’ 
   
L   
lam  lammeren ‘lamb’ 
landschap landschappen ‘landscape’ 
leeuw leeuwen ‘lion’ 
leeuwin leeuwinnen ‘lioness’ 
lepel lepels ‘spoon’ 
lerares leraressen ‘female teacher’ 
lied liederen ‘song’ 
lift liften ‘lift’ 
luilak luilakken ‘lazybones’ 
lunch  lunches ‘lunch’ 
   
M   
mais  ‘corn’/ ‘maize’ 
marinier marinier ‘marine’ 
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metropoliet metropolieten ‘metropolitan’ 
miauw miauws ‘miaow’ 
milieu  milieus ‘milieu’ or 

‘environment’ 
moerbei  moerbeien ‘mulberry’ 
moordenaar moordenaars ‘murderer’ 
morfeem morfemen ‘morpheme’ 
museum musea ‘museum’ 
   
N   
narsis narsissen ‘daffodil’ 
nectarine nectarines ‘nectarine’ 
nieuws  ‘news’ 
nog een  ‘another one’ 
notaris  notarissen ‘notary (public)’ 
 notulen ‘minutes’ 
   
O   
oranje oranjes ‘orange’ 
orchidee orchideeën ‘orchids’ 
   
P   
p p’s ‘p’ 
paard paarden ‘horse’ 
PABO PABO’s ‘Teachers’ Training 

College (for primary 
education)’ 

pad padden ‘toad’ 
pad paden ‘path’ 
paraplu  paraplu’s ‘umbrella’ 
pauze pauzes ‘break’ 
percentage percentages ‘percentage’ 
perzik perzikken ‘peach’ 
pindakaas  ‘peanut butter’ 
pleidooi pleidooien ‘plea’ / ‘oral pleading’ 
politicus politici ‘politician’ 
pony pony’s ‘pony’ 
portier portieren ‘car door’ 
 portiers ‘door man’ 
prang prangen ‘fetter’ 
premisse premissen ‘premise’ 
producent producenten ‘producer’ 
prof profs ‘professor’ 
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protozo protozoön ‘protooon’ 
   
Q   
q q’s ‘q’ 
   
R   
race  races ‘race’ 
rad  raderen ‘wheel’ 
radio radio’s ‘radio’ 
rebel rebellen ‘rebel’ 
reservoir reservoirs ‘basin’ 
reu  reuen ‘(he-)dog’ 
riffel riffels ‘needle file’ 
rijkdom rijkdommen ‘wealth’ / ‘riches’ 
rund runderen ‘cow’ 
   
S   
salade  salades ‘salad’ 
saldo saldi ‘balance’ 
schilderij schilderijen ‘painting’ 
schip schepen ‘ship’ 
schoen schoenen ‘shoe’ 
schwa sjwa’s ‘schwa’s’ 
seconde  seconden ‘second’ 
ski  skis ‘ski’ 
slappeling slappelingen ‘weakling’ 
slot sloten ‘lock’ 
smid smeden ‘smith’ 
stad steden ‘city’ 
stadion stadions ‘stadium’ 
stam stammen ‘(tree)trunk’ / ‘tribe’ 
stelsel stelsels ‘system’ 
stoel stoelen ‘chair’ 
stommiteit stommiteiten ‘stupidity’ 
   
T   
taboe taboes ‘taboo’ 
tafel tafels ‘table’ 
tas  tassen ‘bag’ 
toffee toffees ‘toffee’ 
tong tongen ‘tongue’ 
toren  torens ‘tower’ 
trui  truien ‘sweater’ 
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twee  ‘two’ 
   
U   
uniform uniformen ‘uniform’ 
   
V   
varken varkens ‘pig’ 
vat vaten ‘barrel’ 
vee  ‘cattle’ 
verklaring verklaringen ‘explanation’ 
verkoopster verkoopsters ‘sales lady’ 
vis vissen ‘fish’ 
vitamine vitamines / vitaminen ‘vitamin’ 
vlo  vlooien ‘flea’ 
voet voeten ‘foot’ 
volk  volkeren ‘people’ 
   
W   
wolk wolken ‘cloud’ 
   
Z   
zebra zebra’s ‘zebra’ 
zee  zeeën ‘sea’ 
zekerheid zekerheden ‘certainty’ 
zenuw zenuwen ‘nerve’ 
zonneschijn  ‘sunshine’ 
zuiger zuigers ‘sucker’ 
 
 
 
  
 
 
 
 
 
 
 
 



Samenvatting 
 
1. Inleiding 
De ‘Words-and-Rules’ theorie (Pinker & Prince 1991, Clahsen, Rothweiler, Wöst 
& Marcus 1992, Pinker 1999) is in de jaren negentig ontwikkeld in een poging 
om een adequaat onderscheid te maken tussen regelmatige (‘productieve’) en 
onregelmatige (‘improductieve’) talige processen. De theorie richt zich met 
name op inflectie, wat traditioneel een centrale rol speelt in discussies over het 
genoemde onderscheid. De belangrijkste claims van de theorie, die als 
universalia beschouwd kunnen worden, zijn dat onregelmatige vormen 
opgeslagen liggen in het mentaal lexicon en dat regelmatige vormen het 
resultaat zijn van een regel die per ‘default’ een affix aan de stam plakt wanneer 
er geen geïnflecteerde vorm in het mentaal lexicon gevonden wordt. Deze 
claims zijn vooral gebaseerd op onderzoek naar meervouds- en verleden 
tijdsinflectie in het Engels en Duits. Data uit deze talen suggereren dat er één 
default is. Alle niet-opgeslagen meervouden in het Engels bijvoorbeeld krijgen 
een vorm van het affix –s, al of niet fonologisch gewijzigd, als in cat-[s] ‘katten’, 
dog-[z] ‘honden’ en bus-[Èz] ‘bussen’.   

Het Nederlandse meervoud kent twee affixen, -en en -s, die beide 
productief zijn. Beide affixen komen voor in contexten die typisch zijn voor 
defaultgebruik: nieuwe woorden (kepsen, flonkers), leenwoorden (liften, ciabatta’s), 
acroniemen (HATten, PABO’s) en namen (de Van Wijken, de Kuipers). Het idee 
om naar de verwerving van het Nederlands meervoud te kijken, vloeit voort uit 
de gedachte dat de claim van de ‘Words-and-Rules’ theorie dat er slechts één 
default is universeel is. Als dit correct is zouden kinderen die het Nederlands 
meervoud verwerven, ongeacht de input die ze krijgen, op zoek moeten gaan 
naar één default. 

In deze dissertatie wordt de ‘Words-and-Rules’ theorie getest met behulp van 
Nederlandse verwervingsdata. De resultaten laten zien dat de aanname van een 
unieke default niet door taalverwerving wordt ondersteund. Dat zal leiden tot 
een voorstel tot aanpassing van de theorie, zodat deze de begrippen ‘default’, 
‘regelmatig’ en ‘overgeneralisatie’ beter invult. 
 
2. ‘Words-and-Rules’ theorie 
De ‘Words-and-Rules’ theorie is geworteld in andere theorieën, namelijk de regel-
gebaseerde theorieën, zoals die beschreven in The Sound Pattern of English door 
Chomsky & Halle (1968) en de connectionistische modellen, zoals dat 
beschreven door Rumelhart & McClelland (1986). In de ‘Words-and-Rules’ 
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theorie heeft Pinker (1999) het beste van deze twee theorieën gecombineerd. 
Regelmatige inflectie is het resultaat van een regel die, per default, een affix 
aanhecht wanneer er geen opgeslagen geïnflecteerde vorm beschikbaar is. 
Onregelmatige vormen liggen opgeslagen in het mentaal lexicon. De organisatie 
van dit lexicon is als die van de pattern associator in het Rumelhart & 
McClelland model, gelijksoortige vormen liggen bij elkaar in de buurt. 
 
3.Het Nederlands meervoud 
De fonologische factoren klemtoon en sonoriteit hebben een grote invloed op 
de distributie van de affixen -en en -s over het landschap van het Nederlandse 
meervoud. Het Nederlands kent een algemene voorkeur voor trocheïsche 
patronen (sterk-zwak), de ritmische factor. Daar het affix -en een lettergreep 
toevoegt en -s niet, heeft de ritmische factor gevolgen voor de 
meervoudsvorming. Een tweede algemene tendens in het Nederlands is het 
vermijden van finale medeklinkerclusters met een gelijke of dalende sonoriteit, 
de sonoriteitsfactor. Omdat -s in de sonoriteitshiërarchie boven plosieven staat 
wordt dit affix niet gebruikt na plosieven. Alle andere klanken staan boven /s/  
in de hiërarchie en kunnen dan ook gewoon gevolgd worden door -s. De 
distributie van -en wordt niet beïnvloedt door deze factor, maar hoe groter de 
sonoriteit van de finale klank, hoe groter de voorkeur voor -s. 

Een analyse van het Van Dale corpus bevestigde de rol van beide 
fonologische factoren in de meervoudsvorming. De distributie van de affixen 
over het landschap kan als volgt worden samengevat: 

(1)  

  laatste lettergreep 

  klemtoon geen klemtoon

diftong -en -en 

obstruent -en -en 

sonorant -en -s 

voor-klinker -s -s 

la
at

st
e 

kl
an

k 

achter-klinker -s -s 
 
In (1) is te zien dat finale vocalen altijd -s krijgen, ongeacht het 
klemtoonpatroon. Hetzelfde geldt voor woorden met een finale diftong of 
obstruent, die altijd -en krijgen. Voor sonoranten is het juist het 
klemtoonpatroon dat bepaalt welk affix gebruikt wordt. Daar waar de factoren 
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dezelfde voorspelling doen is de numerieke voorkeur voor een affix sterker dan 
daar waar ze conflicteren. De bevindingen van de Van Dale analyse worden 
ondersteund door experimentele data van volwassen sprekers van het 
Nederlands. 
 
4. Verwerving van het Nederlands meervoud 
Defaultgebruik is het best zichtbaar in overgeneralisaties. In overgeneralisaties 
wordt een affix gebruikt waar het niet gebruikt hoort te worden, bijvoorbeeld in 
mouses i.p.v. mice ‘muizen’; de regel (dus de default) wordt toegepast wanneer een 
onregelmatige vorm niet wordt gevonden in het mentaal lexicon. In spontane 
spraak van jonge kinderen komen overgeneralisaties voor, maar met behulp van 
een Wug-test (Berko 1958) kan defaultgebruik ook zichtbaar gemaakt worden. 
In een Wug-test krijgt een proefpersoon een plaatje van een niet bestaand 
dier/voorwerp te zien en krijgt de naam te horen (Dit is een ......). Hierna krijgt 
de proefpersoon een plaatje met twee van deze dieren/voorwerpen te zien en 
wordt er naar het meervoud gevraagd (Daar is er nog een. Nou zijn er twee....). 
Daar de woorden niet bestaan en dus nieuw zijn zou de proefpersoon de 
default moeten gebruiken. Wanneer de default gebruikt wordt voor een item 
dat lijkt op een onregelmatige vorm en dat (bijna) alleen maar onregelmatige 
buren heeft is er sprake van een overgeneralisatie. 

Tot op heden is er relatief weinig bekend over de verwerving van het 
Nederlands meervoud. Uit de weinige studies die er zijn wordt wel duidelijk dat 
kinderen al vroeg beide affixen gebruiken, meestal met een voorkeur voor -en. 
In de volgende hoofdstukken zal met behulp van een Wug-test getracht worden 
mogelijk defaultgebruik van kinderen die het Nederlands meervoud verwerven 
in kaart te brengen. De grote vraag hierbij is of ze één of beide affixen als 
default, dus in overgeneralisaties, zullen gebruiken.  

De aanwezigheid van twee fonologische factoren maakt dat we een 
onderscheid moeten maken tussen verschillende typen van overgeneralisaties. 
Een overgeneralisatie die ingaat tegen de voorspellingen van zowel klemtoon 
als sonoriteit (wanneer de factoren dezelfde voorspelling doen), is een pure 
overgeneralisatie. Een overgeneralisatie die tegen de voorspellingen van één 
factor ingaat en die van de andere volgt (bij conflicterende voorspellingen), is 
een fonologische overgeneralisatie. Een pure overgeneralisatie is sterker dan 
een fonologische overgeneralisatie. Het voorkomen van twee verschillende 
soorten overgeneralisaties leidt tot verschillende overgeneralisatiepatronen. Er 
kunnen drie hoofdpatronen onderscheiden worden: 
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(2)  

pure X and phonological X Enkele Default (SD) 

pure X and phonological X and Y Hybride Default (HD)

phonological X and Y DubbeleDefault (DD)

De volgorde in (2) is ook de volgorde waarin de patronen gevonden zouden 
moeten worden tijdens het verwervingsproces. Als de ‘Words-and-Rules’ theorie 
universeel is, zullen kinderen in eerste instantie op zoek gaan naar een enkele 
default en dus slechts één affix overgeneraliseren (SD). Volwassen sprekers 
zouden voldoende kennis van de fonologische domeinen moeten hebben om in 
ieder geval geen pure overgeneralisaties te produceren. Ze zullen alleen nog 
fonologische overgeneralisaties produceren, maar die kunnen wel van beide 
affixen zijn (DD). Het is niet ondenkbaar dat tussen deze twee patronen een 
fase zit waarin sprekers kenmerken van beide patronen vertonen (HD). 

5. Cross-sectionele productie-experimenten 
In dit hoofdstuk worden de resultaten van cross-sectionele productie-
experimenten met zowel volwassenen als 4- en 5-jarigen besproken. De 
volwassenen fungeerden daarbij als controlegroep. Zeventien 4-jarigen, achttien 
5-jarigen en elf volwassenen kregen een Wug-test. De resultaten waren 
verrassend. Op basis van de discussie in hoofdstuk 4 werd de volgende 
volgorde van overgeneralisatiepatronen verwacht: SD → HD → DD. De 
kinderen zouden elk van de drie patronen kunnen produceren, afhankelijk van 
de mate waarin zij het meervoud al hebben verworven, terwijl de volwassenen 
allemaal een DD-patroon zouden moeten vertonen. De werkelijkheid bleek 
anders. Het meest voorkomende overgeneralisatiepatroon onder de kinderen 
was het SD-patroon, gevolgd door het HD-patroon. Dit lijkt conform de 
verwachtingen, maar het plaatje van de volwassenen laat zien dat de voorspelde 
volgorde van patronen niet juist is. Ruim 60% van de volwassenen produceerde 
een SD-patroon in plaats van een DD-patroon, wat wel voorkomt bij 
volwassenen. Ook het HD-patroon komt onder volwassenen voor.   

Geen van de proefpersonen bleek pure overgeneralisaties van beide affixen 
te produceren. Ook bleek dat het affix dat in pure overgeneralisaties wordt 
gebruikt bijna altijd het affix te zijn dat het meest voorkomt in de fonologische 
overgeneralisaties van diezelfde spreker. 
 
6. Longitudinale productie-experimenten 
In een longitudinaal experiment werden jongere kinderen gevolgd om een beter 
beeld te krijgen van de ontwikkeling van overgeneralisatiepatronen in sprekers 
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die net meervouden beginnen te produceren. Twintig kinderen zijn een jaar 
lang gevolgd vanaf het moment dat ze 2;8-3;3 jaar waren. Elke drie maanden 
werd bij deze kinderen een Wug-test afgenomen.  

De resultaten van dit experiment bevestigden het beeld dat uit het cross-
sectionele experiment naar voren kwam; de volgorde SD → HD → DD  is niet 
correct. Ook bij hele jonge kinderen worden alle drie de 
overgeneralisatiepatronen gevonden. De ontwikkeling die zichtbaar is in dit 
longitudinale experiment is de volgende: SD*/DD ↔ SD ↔ HD. De vroegste 
overgeneralisaties bij Nederlandse kinderen zijn fonologische overgeneralisaties. 
In een later stadium kan één van de affixen zo sterk worden dat deze ook voor 
pure overgeneralisaties gebruikt wordt. In eerste instantie gaat die gepaard met 
het verlies van fonologische overgeneralisaties van het tweede affix; later kan 
het tweede affix terug komen in de fonologische overgeneralisaties. Het is wel 
belangrijk op te merken dat is gebleken dat niet alle stappen van deze 
ontwikkeling doorlopen hoeven te worden en dat het ook mogelijk is een stapje 
terug te doen, bijvoorbeeld van een SD-patroon naar een DD-patroon. Er is 
geen homogeen eindstadium; de verschillende patronen kunnen naast elkaar 
bestaan. 
 
7. Discussie 
De resultaten van de cross-sectionele en longitudinale experimenten vragen om 
een grondige analyse van de inhoud van het begrip default voor het 
Nederlands. Van de twee soorten overgeneralisaties, pure en fonologische, kan 
eigenlijk alleen de pure gezien worden als een resultaat van defaultgebruik. Hier 
is immers geen sprake van fonologische restricties. Bovendien voldoet alleen 
analyse van het affix in pure overgeneralisaties als default aan een ander 
belangrijk criterium van de default; er kan er maar één zijn. Geen van de 
proefpersonen in de experimenten produceerde pure overgeneralisaties van 
beide affixen. Problematisch voor de ‘Words-and-Rules’ theorie in zijn huidige 
vorm is echter het feit dat de fonologische overgeneralisaties, hoewel niet het 
resultaat van defaultgebruik wel degelijk veroorzaakt worden door 
regelmatigheden en niet verklaard kunnen worden uit analogie met 
vergelijkbare vormen in het lexicon. 

In het laatste hoofdstuk van deze dissertatie wordt dan ook een voorstel 
gedaan tot aanpassing van de ‘Words-and-Rules’ theorie om de bevindingen over 
het Nederlands in te passen.  Het duale karakter wordt hierbij bewaard, maar 
het regelgedeelte wordt aangepast: het resultaat is een model van ‘Words-and-
Constraints’, dat er als volgt uit ziet: 
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Fig. 1 Words-and-Constraints 

onregelmatig  opgeslagen in het mentaal lexicon 
woord 

regelmatig default affix (distributie via affix-
specifiek constraint) 

secundair(e) affix(en) (distributie via 
morfologisch vrije constraints) 

Als kader voor een uitwerking van dit ‘Words-and-Constraints’ model is gekozen 
voor de Optimaliteitstheorie (OT) (Prince & Smolensky 1993, 2004). De eerste 
poging tot een analyse van de data in dit kader is veelbelovend. Het voorkomen 
van pure overgeneralisaties bij volwassenen kan bijvoorbeeld verklaard worden, 
evenals de ontwikkeling van pure overgeneralisaties uit fonologische 
overgeneralisaties en de toename van pure overgeneralisaties van kinderen naar 
volwassenen. Bovendien verklaart de aanwezigheid van conflicterende 
constraints de afwezigheid van pure overgeneralisaties van beide affixen binnen 
de producties van één proefpersoon. Sommige problemen zijn echter niet 
opgelost. Zo kan ook de gebruikte OT-analyse de productie van HD*- en HD-
patronen niet verklaren en levert de variatie binnen de producties van een 
proefpersoon problemen op. Echter, de mogelijkheden van OT zijn  niet 
volledig verkend. Nader onderzoek zal moeten uitwijzen hoe triviaal of 
principieel deze problemen zijn.  
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