“Language and the Learning Curve. A new theory of syntactic development”, Anat Ninio

Full review

2089 words

04 January 2010

Reviewed by Richard Hudson, UCL.

57 Park Avenue North, London N8 7RS

dick@ling.ucl.ac.uk

 “Language and the Learning Curve. A new theory of syntactic development”, Anat Ninio, Oxford University Press, 2006. pp. xiv + 206. ISBN-13978-0-19-929982-9.

Reviewed by Richard Hudson, UCL.
This exercise in bridge-building brings together ideas from the theory of syntactic structure, experimental psychology and complexity theory in order to offer a novel theory of language development supported by empirical evidence from the psycholinguistics of language development, the author’s main area of expertise
. The result is interesting, provocative and suggestive, and even its weaknesses are instructive in revealing the profound difficulty of building bridges across discipline boundaries.


The first chapter focuses on the linguistic notion of ‘valency’, or subcategorization. Ninio argues that the Minimalist operation Merge is equivalent to the recognition of a dependency relation in dependency grammar, so syntactic structure consists of nothing but the links between individual words, with larger phrases doing little or no work. This similarity has been noticed within linguistics not only by dependency grammarians, but also by some advocates of the Minimalist program itself (Chametzky 2003), but it is probably much less familiar to psychologists. Ninio draws the important conclusion that syntax is actually much easier to learn than it would be if the full apparatus of phrase structure had to be induced, because syntax is merely the satisfaction of whatever dependents each word needs. Furthermore, she supports the theoretical claim by arguing that children’s two-word combinations almost always consist of a head-word combined with a dependent. Moreover, when children produce longer utterances, they nearly always keep heads and dependents next to each other; for instance, their noun phrases are more likely to contain a determiner when functioning as objects than as subjects, which is as expected if determiners are heads. 

The discussion is convincing as far as it goes, but it ignores three important areas of syntax. The first two are adjuncts and what one might call ‘complicated syntax’ – all the cases where the dependent is moved away from the head such as extraction in relative clauses and wh questions. These omissions are understandable in a book about the speech of very young children, but they seriously undermine the general claim that syntax is easy to learn because ‘adult syntax is simple’ (p. 2). The third omission is more important: Ninio’s treatment of grammatical relations. In the first chapter these are simply taken for granted, which again undermines the claim that syntax is easy. Yes, it is easy to learn once you’ve learned to distinguish subjects, objects and so on; but how easy is it to learn these distinctions, based as they are on a complex combination of more concrete properties? The problem is only increased if, as Ninio argues in chapter 4, the child gets no guidance at all from semantics.

Chapter two gives its name to the book: The Learning Curve. This introduces non-psychologist readers to the Power Law of Practice which Ninio describes as ‘one of the great success stories of cognitive psychology’ (p. 39). This ‘law’, which rests on a great deal of empirical evidence, asserts that ‘the speed of performance of a task increases as a power-law function of the number of times the task is performed’. The law goes beyond the common-sense idea that practice makes perfect by defining rather precisely the degree of perfection that a given amount of practice produces. When plotted on a graph as a ‘learning curve’, progress does not show as a straight line from zero to whatever is the maximum possible, but follows a ‘power law’ curve in which performance is proportional to some power (e.g. to the square) of the amount of practice. The observed patterns are sufficiently precise to allow a debate within psychology as to whether the curve is best defined by a power law or by an exponential formula (in which the amount of practice is itself the power of some constant). 


The idea that the Power Law of Practice applies to the learning of language is an important one which has been developed, apparently independently, by others (e.g. Ellis 2002), since Ninio herself suggested it in 1996 (p.c.). Moreover, she uses the law to support other claims about language learning. First, she argues that children must learn language from experience rather than simply ‘acquire’ it by triggering, because their progress is exactly as predicted by the law. And second, she uses it to question Tomasello’s ‘Verb Island hypothesis’ (Tomasello 1992) that verbs are learned independently of one another. Instead, she presents data that show a power-law effect across all verbs used in the verb-object construction, suggesting that what is being learned is this general pattern rather than just the individual verbs. Indeed, given the dependency orientation of the first chapter it would be natural to assume that what the learning shown by the curve applies to is the object dependency relation.

As a non-psychologist I found the discussion of the Power Law confusing. Does it claim that learning accelerates or that it slows down? All the diagrams show acceleration, with a virtually flat slope turning gradually into an almost vertical one; and yet we read that ‘improvement is rapid at first but its rate decreases as the learner becomes more skilled’ (p. 40), that ‘the greatest changes in performance occur early in practice’ (p. 64) and that ‘improvement due to facilitation of learning is in fact maximal at the very start of learning a novel syntactic construction, as this is a basic feature of the Power Law of Practice’ (p. 83). No doubt the contradiction is only apparent, but nothing in the book helps a novice to resolve it.

Chapter three has the title ‘lexicalism’, and is probably aimed at psychologists rather than linguists. It records the demise of phrase-structure rules and the rise of lexically driven syntax in Minimalism, and links these two developments to a whole-sale rejection of general categories, including word classes such as ‘noun’. It then argues against one particular kind of generalization, the ‘linking rules’ that linguists assume between semantic and syntactic relations, on the grounds that syntactic relations cannot in fact be predicted from meaning. Instead of general linking rules, ‘all that is necessary and sufficient for structure-building is the lexically-specific valency information’ (p. 73). As developmental evidence she quotes the smooth growth curve found in syntactic development, in contrast with the sudden step-change that might be expected if children created general rules or schemata after learning a sufficient number of individual cases.

This chapter struck me as the weakest in the book. For one thing, it is simply wrong to claim that ‘current Chomskian syntax is lexicalist, and in order to follow in its footsteps, we should conclude that apparently children do not form anything more general than lexical-specific combinatory formulae’ (p. 78). Even a non-Chomskian like me knows that generative grammars use general categories such as ‘noun’ and ‘determiner’ (contra p. 73), and these categories play an important part not only in classifying lexical items themselves, but also in generalizing about their potential dependents. Moreover, the previous chapter showed the important part played in child language by constructions such as the verb-object pattern – indeed, that is surely Ninio’s main point of disagreement with Tomasello. It makes little difference whether the generalisation is achieved by constructing an abstract schema called a ‘construction’ or, as Ninio prefers, by collecting similar cases to provide models for future analyses; the main point is that the child learns a general category which goes beyond the individual lexical items that occur in it. If chapter two is right about the generality of constructions, this chapter must be wrong in rejecting all general categories. A third weakness of the chapter is the argument from child-growth curves. Even if the child created a general category schema (which Ninio denies), the schema would simply summarise the existing lexical items, so there is no reason why its creation should produce a step-change in the child’s behaviour. The new category will facilitate the learning of further items, but without changing the use of existing items. 

Chapter four, ‘Similarity’, is about the learning of grammatical relations. Its main point is to deny that meaning plays any part in the learning of relations such as ‘subject’ and ‘object’. This continues the rejection of linking rules in chapter three, where linking rules were examples of general categories that we should dispense with; but this chapter accepts that grammatical relations are psychologically real. The discussion is particularly important because it attacks two widely accepted claims: that syntactic dependencies are a useful guide to meaning relations, and that ‘semantic boot-strapping’ plays an important part in language learning. The chapter includes an extended critical discussion of the evidence for semantic boot-strapping, and makes a surprisingly strong case for the opposition. Once again, the evidence includes learning curves, in this case curves which show that what is learned is the purely syntactic verb-object construction, rather than constructions based on a combination of form and meaning.

This chapter is a serious challenge for those like me who believe that syntactic dependencies are useful guides to meaning, not only for language users but also for language learners. Parts of the discussion are unconvincing because they use lexical variation as evidence that mappings are too varied to be helpful, without paying attention to the obvious fact that both the user and the learner are always faced with just one lexeme at a time. But the evidence from growth curves is harder to dismiss, and has the added attraction of introducing a new method into the study of language-learning.

Chapter five is different from the others. It is called ‘The language web’ because it argues that language users are part of a gigantic network which includes both the language and its users. This network view allows us to apply complexity theory to the mathematical properties of the network and its sub-networks, and in particular by counting the number of links to each node (a figure called the node’s ‘degree’).  The discussion develops earlier attempts to apply complexity theory and graph theory to language and shows that adult language networks are ‘scale-free’, meaning that they have more nodes with an extremely high degree than would be expected in a randomly organised network. The standard explanation for scale-free networks in other areas of life is that ‘the rich get richer’; for example, in planning air-travel networks we prefer to use existing airports rather than building new ones. The chapter suggests a similar explanation for the scale-free organisation of language: users prefer familiar patterns to novel ones, so the familiar becomes even more familiar through use. This exlanation is similar to the explanation for the Power Law of Practice, that earlier experiences enables later experiences, so the more we do it, the easier it is to do – and, presumably, the more likely we are to do it.

This chapter is hard to evaluate because the ideas are so abstract. I for one find it hard not to distinguish the internal networks of cognition and the external networks of E-language (the actual utterances that we experience, and the actual people we interact with). Ninio does not apply this distinction, but seems to be thinking of an external network that includes both speakers and their utterances; but how does this relate to the internal cognitive networks that children build when they learn a language? The external network presumably includes the world’s entire human population as well as all its languages, in contrast with the limited number of people and linguistic items found in any one individual’s internal network. Blurring this important distinction makes the argument unnecessarily hard to follow. 

In conclusion, the book is an interesting and innovative contribution to methodology of child-language studies thanks to the idea of using the Power Law of Practice as a touch-stone for the units that children learn; and it shows how this method can be used to track the growth of abstract and general grammatical relations. For linguists it introduces interesting and highly relevant ideas from psychological learning theory and complexity theory; and it may inspire psychologists who are disillusioned with mainstreamd theories (Ferreira 2005).
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