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S ometimes the participants in a controversy have different things to say; sometimes 

they are simply saying the same things in different ways. In psychology we often fail to 

distinguish between these two cases, perhaps because the phenomena we study can be 

described in any of several psychological languages. The distinction may be critical to the 

resolution of some controversial issues in the psychology of language. We will examine 

some of these issues. The principle aim is to show how a psycholinguistic analysis of 

language structure can be incorporated into a behavioral account. 

Let us consider some of the behavioral dimensions of language. As we analyze 

any segment of speech or writing, we may become interested either in the 

circumstances under which that verbal behavior was emitted or in its internal 

organization. When we study the circumstances of emission, we are dealing with the 

functional properties of language: the conditions that set the occasion for the 

behavior, and its potential consequences (e.g., Premack, 1970; Skinner, 1957). But 

when instead we study its internal organization, we are dealing with the structural 

properties of language: the ways in which various components of utterances or 

sentences are related to each other (e.g., Chomsky, 1956, 1963; Chomsky & Miller, 

1963). In other con-texts we might speak of this distinction by contrasting semantics 

and pragmatics with syntax or grammar. An understanding of function may help us to 

analyze structure, or vice versa. We must recognize, however, that language function 

and language structure are different dimensions of verbal behavior. 

The controversy between cognitive and behavioral accounts is in part simply a 

matter of speaking of the same things in different ways. But sometimes also, as when 



we fall to distinguish between structural and functional problems, controversies arise 

because we mistakenly speak of different things as if they were the same. 
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Introduction 

S ometimes the participants in a controversy have different things to say; sometimes 

they are simply saying the same things in different ways. In psychology we often fail to 

distinguish between these two cases, perhaps because the phenomena we study can be 

described in any of several psychological languages. The distinction may be critical to the 

resolution of some controversial issues in the psychology of language. We will examine 

some of these issues. The principle aim is to show how a psycholinguistic analysis of 

language structure can be incorporated into a behavioral account. 



Let us consider some of the behavioral dimensions of language. As we analyze 

any segment of speech or writing, we may become interested either in the 

circumstances under which that verbal behavior was emitted or in its internal 

organization. When we study the circumstances of emission, we are dealing with the 

functional properties of language: the conditions that set the occasion for the 

behavior, and its potential consequences (e.g., Premack, 1970; Skinner, 1957). But 

when instead we study its internal organization, we are dealing with the structural 

properties of language: the ways in which various components of utterances or 

sentences are related to each other (e.g., Chomsky, 1956, 1963; Chomsky & Miller, 

1963). In other contexts we might speak of this distinction by contrasting semantics 

and pragmatics with syntax or grammar. An understanding of function may help us to 

analyze structure, or vice versa. We must recognize, however, that language function 

and language structure are different dimensions of verbal behavior. 

Distinctions between and controversies about structure and function have a 

substantial history in psychology (cf. Titchener. 1898). The orthogonal relation 

between structural and functional problems has typically been obscured by another 

dimension of controversy: mentalists or cognitive psychologists have tended to be 

concerned predominantly with structure, whereas behaviorists have tended to be 

concerned pre-dominantly with function. But the clash between mentalism and 

behaviorism, although historically correlated with the distinction between 

structuralism and functionalism, is a separate issue; a mentalist can be concerned with 

functional problems just as a behaviorist can be concerned with structural ones. (The 

history of analogous conflicts in biology is instructive; the relation between form and 

function has engendered controversy, but the respective structural and functional 

concerns of anatomists and physiologists have not been so uniquely super-imposed 

on the conceptual concerns of mechanists and vitalists.) 

 
 
 

Grammatical Structure 



T he account will be explicitly behavioral, but we will concentrate on the structure of 

language rather than on its function. We wish to speak of how the words in a language 

are organized in sentences. We choose words as our units for simplicity: they are discrete, 

and they can be counted, transcribed and classified with some consistency. We can then 

analyze sentences as orderings or concatenations of these discrete units. We know that we 

can distinguish between grammatical and ungrammatical examples of the sentences of a 

language. We are further able to classify grammatical sentences into various categories: 

active-voice sentences; passive-voice sentences; questions; and so on. Our task, then, is 

to define the dimensions along which such distinctions are made. Following 

psycholinguistic accounts, we may wish to call our description of these dimensions an 

account of the grammatical structure of the language. What kinds of dimensions are 

there, and what forms can such accounts take? 

At this point, we might invoke the behavioral vocabulary of stimulus control: 

sentences are stimuli, and their properties set the occasion for particular responses, 

such as naming, identifying, assigning to categories, and so on. But we must 

recognize that this behavioral term, stimulus control, is nothing more than a name for 

a particular relation between environmental events and behavior. (Formal distinctions 

among terrns such as naming, identifying, describing or classifying, which are critical 

to some philosophical accounts of language, will not be necessary for the present 

purposes. Cf., however, the concept of the tact: Skinner, 1957). We are simply saying 

that certain responses tend to occur in the presence of stimuli having certain 

properties. For example, we call some words plural nouns. To say that our response, 

plural noun, is under the stimulus control of just these words is a way of naming this 

relation. The naming is not an explanation, nor does it provide answers to such 

functional questions as how these discriminative capacities are acquired and 

maintained. We cannot deny the existence of the relation, although we may dispute 

the name that has been applied to it. One misgiving about speaking in terms of 

stimulus control is that we have not independently characterized the nature of 

plurality. But that is precisely the point. Our account of sentences as stimulus 



structures that control various discriminative verbal responses does not commit us to 

any particular assumptions about the functional properties of stimulus control. Thus, 

this vocabulary shows clearly that the nature of the grammaticality of sentences is 

strictly a structural issue. 

If we treat grammatical structure solely as a matter of stimulus dimensions, 

however, we might then be criticized for overlooking the production of verbal 

behavior. Once we have committed ourselves to speaking of sentences as 

discriminative stimuli controlling judgments of grammaticality, we must also 

consider the structural dimensions of sentences as verbal responses. But these 

problems cannot be distinguished. When we analyze the structure of verbal 

responses, the relation between those responses and our judgments provides another 

instance of stimulus control: those verbal responses are discriminative stimuli for our 

judgments. We must include our own behavior in the analysis because we cannot 

study the psychology of language without being able to make our own judgments of 

grammaticality. 

Let us return, then, to our examination of a sentence. How do we characterize its 

grammaticality, or the structural features that determine its grammatical properties? 

We know at the outset that a listing of all those sentences that are grammatical and all 

those that are ungrammatical (exhaustive enumeration) is neither feasible nor relevant 

to our analysis. Since there is no limit to the possible length of sentences, our listing 

would be infinitely long. And even if we only produced lists of all those grammatical 

and ungrammatical sentences that did not exceed some arbitrary length, these lists 

would not describe the structural features that determined the assignment of a given 

sentence to one or the other category. We need instead an exhaustive description of 

kinds of sentence structures that are grammatical. In psycholinguistic terms, we might 

speak of writing a grammar with a finite number of rules. 

We can now consider the kinds of structural accounts that may be adequate to 

the task of describing the structural regularities of grammatical sentences within a 

language. Three types are available: those restricted to analyses of sequential 

dependencies between successive words or sequences of words; those that describe 



grammatical patterns and the constituents that can enter into the patterns; and those 

that describe how grammatical patterns with different arrangements of constituents 

are related to each other. In psycholinguistic terms, we are interested in grammars 

based on finite Markov processes, constituent- structure or phrase-structure 

grammars, and transformational grammars. 

What follows will often parallel in general outline the organization of available 

psycholinguistic accounts (e.g., Chomsky, 1956; Chomsky & Miller, 1963). But we 

will not attempt to recapitulate the detailed analyses of grammatical systems, or to 

derive their formal properties axiomatically. Rather, we wish to examine the 

significance that these systems have for a description of language, and to show in 

principle how their features can be incorporated into a behavioral account. 

 
 
 

Sequential Analyses 

W hich grammars will work? Let us begin by examining sequential dependencies or 

transitional probabilities within any sequence of words. We look at successive pairs of 

words and note the relative frequencies with which each pair of words occurs in that 

order in some sample of sentences from the language. We might then repeat the 

procedure for sequences of three, four, or more words. What we end with, however, is 

simply a statement about the likelihoods with which particular sequences of words may 

occur in the language. The transitional probabilities do not help us to decide on the 

grammaticality of the sentences. Common sequences of words may be put together in 

ungrammatical ways, whereas rare sequences of words may be grammatical. For 

example, “Colorless green ideas sleep furiously” is a grammatical sequence that once was 

improbable (cf. Chomsky, 1956). We know that we can make judgments about the 

grammaticality of novel sentences, but such judgments cannot depend only on the 

likelihood of word sequences. 



One reason the analysis of sequential dependencies falls to provide us with an 

adequate description of grammatical structure is that it cannot deal with relations that 

are independent of the separation of words in a sentence. Consider, for example, the 

relation between tune and was in “The tune was called by the ethologist.” This 

relation is unaltered when the sentence is expanded to “The tune that the canary sang 

was called by the ethologist.” Yet this invariance cannot be represented in an analysis 

of sequential dependencies; transitional probabilities in sentences with an immediate 

succession of tune and was will necessarily differ from those when four other words 

intervene. 

Even if this difficulty were resolved, ambiguous sentences would still present a 

problem. For example, “Perplexing speakers should not continue” may be read as an 

injunction to interrupt (“Stop speakers who are perplexing”) or not to interrupt (“Do 

not perplex the speakers”). This distinction, however, cannot be made solely on the 

basis of sequential dependencies among the various words in the two readings of the 

sentence; the words are the same, and so the dependencies are identical. 

A sequential analysis, therefore, is inadequate. This is not to say that sequential 

processes cannot or do not operate in verbal behavior. What we say at one moment 

must sometimes influence what we say in the next. Certainly we learn verbal 

sequences along with, or even independently of, grammatical structure (e.g., 

counting, reciting the alphabet). But although sequential dependencies may enter into 

verbal behavior, they do not provide us with a description of grammatical structure. 

These deficiencies of sequential analyses raise questions about the production of 

grammatical verbal behavior. Some accounts assume that, in the production of a 

sequence of words, successive parts of an utterance serve in turn as discriminative 

stimuli for the subsequent parts of the utterance; such accounts, in which responses 

serve as stimuli for later responses, are sometimes called mediational. But to say that 

behavior occurs in sequences is not to imply that all sequences involve mediation. 

The rapidity with which sequences can be emitted, the varying effects of interrupting 

a sequence at different places, and the change in the character of components of a 

sequence when the sequence is subdivided (e.g., cf. Lashley, 1951; Fodor & Bever, 



1965) indicate that sequences may themselves also be treated as units. Just as we 

regard sequences of letters or phonemes as units when they occur as words, we may 

regard sequences of words as units when they occur as phrases or sentences. Our 

analyses of such temporally extended units and classes of such units in terms of their 

consistent sequential and relational properties are analyses of structure. The analysis 

of such structural units is not logically excluded from a descriptive behavioral 

account. 

To show that language is not sufficiently described in terms of mediation is not 

to say that mediating processes do not exist. In fact, the temptation to mediational 

accounts may not be based primarily on syntactic considerations. We speak of both 

vocal and written verbal productions in terms of common units, words. Because the 

equivalence between vocal and written modalities is so well established that words 

can have common effects whether written or spoken, we are inclined to describe 

language in terms of the common effects rather than in terms of the modality of 

production. But this case of mediation is separate from arguments involving 

sequential dependencies. We can still assert that grammatical structure is not 

appropriately dealt with in terms of sequential dependencies. 

 
 
 

Constituents 

L et us examine other ways we can speak about sentences. We will argue that an 

account of grammaticality can deal with two, and only two, properties of sentences: the 

constituents of a particular sentence or class of sentences, including their possible 

relations to each other; and the relation of the sentence or class of sentences to other 

sentences or classes of sentences. We will deal first with constituents. Consider the 

following examples: 

(1) He who lasts laughs. 



(2) He who laughs lasts. 

We can describe the constituents of both sentences: lasts and laughs, for 

example, are verbs. The orders of these words are different in (1) and (2). These 

orders distinguish the two sentences, because they affect the relation of each verb to 

the other words common to both sentences. The various representations of these 

differences (e.g., bracketing, phrase-structure diagrams: Chomsky & Miller, 1963) 

can be regarded as ways of naming the relations among the constituents. For 

example, if we speak of sentences in terms of noun phrases (NP) and verb phrases 

(VP), we can analyze (1) and (2) respectively into: 

(I A) (He who lasts) NP (laughs) VP. 

(2A) (He who laughs) NP (lasts) VP. 

This analysis shows that relations among words are not defined solely in terms 

of proximity. In (1), who and lasts are related differently than lasts and laughs, even 

though both are pairs of words that occur in succession. At this point, we may debate 

the proper representation. In (IA), for example, we might question how a continued 

analysis would represent the respective relations between he and who and between 

who and lasts, and perhaps even whether it is appropriate to include who lasts as part 

of the noun phrase instead of dealing with it separately. The present point, however, 

is not to argue for one or another kind of description of a particular sentence, but 

rather to illustrate the character of an analysis of constituents and their structural 

relations. 

In the preceding examples, we simply named constituents. A problem, however, 

is that a particular word might be one or another type of constituent depending on the 

sentence in which it appears. This problem can occur even within a single sentence, 

as in: 

(3) He whose laughs last laughs last. 

In this case, laughs last is repeated. but we call the first instance of laughs a 

plural noun and the second instance a verb. We make this distinction not on the basis 



of the words alone, but on the basis of their relations to other words in the sentence. It 

is clear, therefore, that we cannot classify the constituents of a sentence without also 

identifying its structure. 

Yet if we cannot identify the structure without classifying the constituents, and 

we cannot classify the constituents without identifying the structure, how can we 

arrive at any kind of description of the structure of a sentence? To resolve this 

problem, we must identify invariances of sentence structure. As our examples show, 

these invariances are not in particular words or word sequences, but rather in various 

coordinations among words. The critical features of (3) are that he is typically 

accompanied by a noun and whose is typically accompanied by a noun and a verb. 

Thus, the sentences must include at least two verbs and a noun. We can identify 

particular words of the sentence as members of these classes in only certain ways, 

because we are also familiar with typical patterns of agreement between nouns and 

verbs in our language: we say “the laugh lasts” or “laughs last,” but not “the laugh 

last” or “laughs lasts.” Finally, we know that in structures beginning with he whose, 

the noun and verb related to whose typically precede the verb related to he. Thus, the 

structure of (3) is not ambiguous: the noun is laughs; these laughs last; and he laughs 

(in this case, last). 

We have demonstrated some ways of talking about the structure of sentences. 

We must not conclude, however, that we have explained how we discriminate among 

nouns, verbs, and other parts of speech, nor even that we have given an adequate 

characterization of the dimensions on which such discriminations are based. We have 

simply shown that we can name the constituents of sentences with some consistency. 

We do not have any way, independent of this naming, for specifying the properties of 

these constituents and their relations. But this problem is not unique to the analysis of 

verbal behavior, nor does it detract from our speaking in the language of stimulus 

control of the relation between these properties and the names we give them. 

Whenever we speak of abstractions, we confront the same problem: how do we 

define redness, dogness, triangularity, beauty? (Cf. Skinner, 1957, p. 448, on Mozart.) 



In each case, we assume that properties of events set the occasions on which we 

respond with particular names. 

 
 
 

Transformations 

W hen we speak about sentences, we may say that some sentences say different 

things and others say the same thing in different ways. In such cases, we are not 

discriminating among particular sentences or their constituents; instead, we are 

discriminating among relations between sentences. We cannot describe such relations 

solely in terms of constituents of particular sentences, because different orders of the 

same constituents may not be equivalent in grammatical structure. Consider, for example, 

the following: 

(4) He who hesitates laughs last. 

(4A) He laughs last who hesitates. 

(5) He who laughs last hesitates. 

We say that (4) and (4A), but not (4) and (5), are equivalent, even though the 

difference in word order between (4) and (4A) is greater than that between (4) and 

(5). 

We may call (4A) a grammatical transformation of (4). Although the word 

orders are different, the structural relations among the constituents are the same: e.g., 

who is similarly related to hesitates in both sentences. We might specify such 

relations by diagrams such as the following: 

(4B) He who (hesitates) VP1 (laughs last) VP2 

He (laughs last) VP2 who (hesitates) VP1. 



If he (hesitates) VP1, then he (laughs last) VP2. 

More generally, we might write: 

(4C) He who VP1 VP2 = He VP2 who VP1 = If he VP1, then he VP2. We could 

then go on to specify, in any of a variety of notations, the respective correspondences 

between who, VPI, and if he, and between he, VP2, and then he. Transformations are 

descriptions of changes in the order and form of the constituents of sentences. Some 

or all of the structural relations among the constituents of sentences may be invariant 

across different orders and forms of the constituents. Thus, when we speak of 

different sentences in terms of the transformations that relate one to another, we are 

simply speaking of the structural features that the sentences have in common. 

Once we have described structural equivalences among sentences in terms of 

transformations, we may also distinguish among kinds of sentence structures on the 

basis of how they can be transformed. The following sentences provide an 

illustration: 

(6) He is last to understand. 

(7) He is hard to understand. 

The sentences differ only by the adjectives, last and hard. They appear similar in 

structure, but differences can be demonstrated by examining possible transformations 

of each. For example, (6) might be changed to: 

(6A) He is last to laugh. But (7) would not ordinarily be changed to: 

(7A) He is hard to laugh. Conversely, (6) would not ordinarily be changed to: 

(6B) To understand him is last. But the corresponding modification of (7) is 

appropriate: 

(7B) To understand him is hard. Even though the constituents of (6) and (7) are 

similar, we can distinguish between the sentences, or between their structures, on the 

basis of their relations to other sentences. (In the language of psycholinguistics, we 



might say that the sentences are similar in surface structure but different in deep 

structure.) 

The preceding examples demonstrate the role that transformations can play in 

the description of grammatical structure. We could go on to classify kinds of 

transformations: transformations of tense; active voice to passive voice, declarative to 

interrogative; affirmative to negative (e.g., Miller, 1962). We could describe the 

properties of combinations of transformations, as when we speak of the structure of a 

past-tense question in passive voice. We could note how complex sentences are 

related, by transformation, to simpler sentences (the psycholinguist might wish to 

speak of the relation between a terminal sentence and its kernel or kernels). We could 

distinguish between those structural relations that have considerable generality across 

sentences, such as the relation between subject and predicate, and those that are more 

variable (the psycholinguist might speak of such distinctions in terms of obligatory 

and optional transformations). All of these relations are within the scope of a 

transformational grammar. 

Thus, sentences can be analyzed in terms of constituents and transformations. 

Both can be represented in various ways. Procedures are available for labeling or 

bracketing the constituents of sentences (categorical grammars), for diagramming 

structural relations (phrase markers), and for writing and ordering words, word 

classes, or word sequences (generative grammars). Each of these procedures provides 

a method for describing structural relations within and among sentences. We must 

now ask whether there are any possible structural relations in language that could not 

be described in terms of constituents and transformations. 

 
 
 

Formal Analysis 



W e have informally reviewed some of the features of a formal analysis of language: 

the sentences of a language are treated as sequences of discrete units, words; sequential 

dependencies do not provide an adequate basis for structural description, but sentence 

structure can be described in terms of constituents and transformations; thus, in our 

account of any sentence we identify the words and their relations, and we show how the 

sentence is related to other sentences that include the same or related words or classes of 

words. Our account specifies coordinations among words, and distinguishes among the 

alternative structures of ambiguous sentences. But we are still limited to sequences of 

words, or serial concatenations of discrete units. Within these limits, are any types of 

structures excluded, or have the possibilities for structural description instead been 

exhausted? 

We may call a system of sentences organized if it includes regularities 

permitting a more economical description than the simple enumeration of the 

sentences in various classes. Can an organized system be so structured that its 

regularities are not describable in terms of some combination of constituent and 

transformational analyses? For any sequence of words, what more can we do than 

classify its constituents and describe its relation to other sequences? In fact, one 

substantial contribution of the formal analysis of language Is its demonstration that 

organized concatenations of words can be no more complex than this (in other 

contexts, we might say we had described the output of an unrestricted rewriting 

system or universal Turing machine: e.g., Chomsky, 1963, pp. 359-360; Minsky, 

1967). 

But the account does not describe the formal structure of natural languages. 

Rather, it makes explicit the structural complexities that may be involved in the 

description of natural languages. Within any particular language, we may specify the 

structural dimensions on the basis of which we discriminate between grammatical 

and ungrammatical sentences. But such a specification is not equivalent to a 

specification of the properties of natural languages: it does not state how we might 



discriminate between natural languages and other languages. We cannot simply say 

that a natural language is any language that requires both constituent and 

transformational analyses for its description, because such analyses may be 

appropriate to a variety of languages, whether natural or not. We have just concluded 

that any organized system of concatenations of discrete units can be described in 

terms of some combination of constituent and transformational analyses, but to 

characterize natural language we must show what types of constituents and 

transformations are specific to and general across all human languages. Are some 

structural features common to all human languages, and others only to particular 

human languages? This is an empirical issue. 

 
 
 

Language Universals 

T here are limits on the sentences that might be uttered in any human language. A 

given sentence, because of its length and complexity, might be grammatically structured 

and yet be unreproducible or incomprehensible. But limits on length or complexity are a 

consequence of such factors as the finite capacity of human short-term memory; they are 

not limits along the dimensions of grammatical structure. Thus, our interest must be in 

kinds of grammatical structures that may be present or absent in various human 

languages. 

Universal structural properties of human languages could best be demonstrated 

by showing that some kinds of sentence structures could not be learned or sustained, 

or perhaps even that some are only more difficult to team and sustain than others (cf. 

Black, 1970). That humans might be more predisposed to speak in some ways than in 

others does not create any difficulties for a behavioral account. Just as we recognize 

that the different characteristics of insects, birds and bats determine different modes 

of flight, we must also recognize that particular characteristics of humans may 



determine particular modes or structures of language, and particular courses for its 

development (cf. McNeill, 1970). But to show that human verbal behavior has certain 

structural properties or develops in certain ways is not to dispose of functional 

questions about the circumstances under which verbal behavior occurs, any more than 

an account of the morphology and ontogeny that produces different coordinations in 

the flight patterns of insects, birds and bats tells us when a given organism might take 

off or where it might land. 

Several grammatical relations have been proposed as universals of human 

language: the subject-predicate structure, singulars and plurals; the distinction 

between open and closed classes of constituents (expandable classes like nouns and 

verbs, as opposed to relatively fixed classes like prepositions and conjunctions); and 

so on. One difficulty, however, is that these classes may originate from properties of 

those circumstances about which humans speak, and not from structural limitations 

on the kinds of sentences that can be generated by humans. The relation between 

subject and predicate may be part of our criterion for calling an utterance a sentence, 

and may therefore lead us simply to omit from our analysis utterances without subject 

or predicate (e.g., interjections). The distinction between singular and plural must 

reflect at least to some degree the importance of distinguishing between single objects 

and collections of objects. And because some classes of words are semantically 

related to an unlimited variety of environmental events (e.g. nouns and verbs), and 

others are syntactically related to a relatively circumscribed body of structural 

relations within sentences (e.g.. prepositions and conjunctions; cf. Skinner, 1957, on 

autoclitics), we might expect these classes to be correspondingly open or closed. We 

must therefore conclude that the universals of natural language are yet to be specified. 

 
 
 

Syntax and Semantics 



W e have spoken of the classification of constituents on the basis of syntactic and 

semantic considerations, and of the structural relations between different sentences that 

say the same thing. We must elaborate on the difference between syntax and semantics, 

because some psycholinguistic accounts include within grammar not only syntax, but also 

the relations among syntactic, semantic and phonologic structures (we will not consider 

phonology here, except to note that the relation between syntax and phonology can be 

treated as a problem of the correlation of structures: cf. Chomsky & Halle, 1968; 

Liberman, 1970). The roles of syntax and semantics in grammatical analysis bear on our 

distinction between structure and function. 

When we describe the circumstances under which particular sentences are 

uttered, we may speak in the language of stimulus control. Particular events set the 

occasion on which we say particular things. We may classify what we say in terms of 

the determining conditions (e.g_ as when Skinner, 1957, distinguishes among tacts 

and intraverbals on the basis of whether particular verbal responses are responses to 

nonverbal events or to other verbal responses). Questions about the conditions that 

determine an utterance are functional questions. But because some of the determining 

conditions of an utterance correspond to what we say the utterance is about, 

determining conditions must be included in a semantic analysis. 

Consider, for example, the problem of distinguishing between two ambiguous 

readings of a sentence: 

(8) The behaviorist and psycholinguist are trying to understand. 

One way to distinguish between the two readings is to examine other sentences 

related to (8): 

(8A) The behaviorist and the psycholinguist are trying to understand the 

sentence. 

(8B) To understand the behaviorist and the psycholinguist is trying. 



The distinction between (8A) and (8B) is one of grammatical structure. But it is 

also possible to distinguish the two readings on the basis of the conditions under 

which the sentence is uttered. A philosopher might utter (8) or (8A) on noting the 

topic of a debate, but might utter (8) or (8B) when the issues become obscured by 

differences in the debaters' languages. 

The two discriminations are different. Discriminating between the alternative 

structures of an ambiguous sentence is not the same as discriminating between the 

different conditions under which the ambiguous sentence may be uttered. To deal 

with the alternative structures is a matter of syntax; to deal with the correlation 

between these structures and their determining conditions is a matter of semantics (cf. 

the distinction between interpretation and construction in Bransford, Barclay, and 

Franks, 1972). This is the sense in which we may argue that the relation between 

syntax and semantics is analogous to the relation between structure and function. 

Similar relations between determining conditions and utterances must be noted 

at the level of constituents. For example, we classify words as various parts of speech 

on the basis of structural properties of sentences. Consider: 

(9) He whose last laughs last longest laughs best, but he whose last laughs 

laughs least. 

In (9), the first instance of laughs is a plural noun, but the subsequent instances 

are verbs; the first instance of last is an adjective, but the second is a verb and the 

third is a noun1 (the sentence might be the moral of a story about the hallucinations of 

a shoemaker). We might wish to say that this classification of constituents is a 

semantic matter, because we can now say what the sentence means. But this classifi-

cation does not specify the conditions that led to the production of (9); rather, it 

shows that we can now produce other sentences that are related by transformation to 

(9). Our ability to paraphrase is one of our criteria for understanding a sentence (cf. 

Gleitman & Gleitman, 1970). But we could paraphrase even if we substituted 

nonsense syllables for some of the constituents: 



(9A) He whose guff merts guff longest merts best, but he whose guff merts 

merts least. 

Our grammatical classification of words does not depend on the environmental 

events of which we speak; it depends on the sentence structures within which the 

words appear. We do not define verbs, for example, as the class of words occasioned 

by activities; instead, we define verbs in terms of conjugation or other 

transformational properties (e.g., a sentence about writing as an activity might include 

writing as a noun or as a verb: “His writing is rapid; he is writing illegibly.”). We 

must again distinguish between the structural problem of classifying words on the 

basis of their relations to other words in sentences, and the functional problem of 

classifying words on the basis of their determining conditions. 

1 The etymology of last, as the form on which the shoemaker makes or repairs shoes, has a curious 

relation to that of learning. Both originate from the Indo-European root, leis-, track or furrow: to learn was 

to get into a rut. Given this relation of learning to paths and shoes, Thorndike's account of learning as a 

"stamping in" was particularly apt, as is the relegation of this etymology to a footnote.  

 
 
 

Hierarchical Organization 

O ur grammatical distinctions, procedures, classifications and diagrams are not 

sentences-, they are descriptions of the structural properties of sentences. Such 

description is the point of a granu-nar. But to name the structural properties of a sentence 

is not to say how it is produced or understood; to produce or understand a sentence is not 

to make a judgment about its grarnmaticality; and to formalize the description of 

grammatical structure is not to explain how we discriminate among various grammatical 

categories of words and sentences (cf. MacCorquodale, 1970). Nevertheless, grammatical 

sentences are structured, and psycholinguistic accounts have described some properties of 

these structures. 



The structure of sentences can be represented in terms of a hierarchical 

organization: some structural relations are necessarily subordinate to others, and can 

occur repeatedly within single sentences. Recursive structures, as in the following 

example of self-embedding, provide an illustration: 

(10) The canary sang. 

(10A) The canary (that the cat ate) sang. 

(10B) The canary that the cat (that grinned) ate sang. 

The expansion of the sentence, which terminates in (10B), can also proceed in 

the opposite direction, when we might wish to describe the structure as self-

enveloping (the psycholinguist recognizes a corresponding symmetry in left- and 

right-recursion). 

(10C) The tune that (the canary that the cat that grinned ate sang) was called by 

a psycholinguist. 

The point is that the order of constituents in the hierarchical description of a 

sentence structure does not necessarily parallel the order of processes that might 

occur in the production or the comprehension of the sentence. (The psycholinguist 

makes a similar point when noting that a generative phrase-structure grammar is 

formally equivalent to a categorical phrase-structure grammar.) 

The hierarchical character of (10C) can be illustrated by presenting simpler 

sentences from which (10C) could be derived by transformation: 

(I0D) The cat grins. 

The cat eats the canary. 

The canary sings the tune. 

The psycholinguist calls the tune. 

Given these component sentences, we might now represent the past-tense 

transformation of each, the active-to-passive transformation of the last, and the 



correspondences between the words cat, canary and tune in the respective pairs of 

successive sentences. Depending on whether we proceeded from the sentence to its 

constituents or from the constituents to the sentence, we might speak of analyzing the 

terminal sentence into its components or its kernel sentences, or of generating the 

sentence by recursive rewriting rules. But just as hierarchical analyses can go in 

either direction, so also can the processes involved in sentence production. To say 

that a complex sentence is the terminal sentence generated by transformations of 

particular kernel sentences does not imply that the kernel sentence came first in some 

covert stage of production. (Editing provides frequent examples in which the 

production of complex sentences precedes the production of simpler ones; for 

example, the first draft of the opening lines of the present manuscript was, “When we 

examine conflicting views in psychology or philosophy, we may find it difficult to 

distinguish between those cases in which the participants are speaking of different 

things, and those in which they are speaking of the same things in different ways.”) 

When we say that someone who has caught a ball has calculated a trajectory, we 

have not explained how or why the ball was caught. The trajectory is a description of 

some properties of the ball's path to which the catcher must have responded. 

Similarly, when we say that someone who has understood a sentence has generated a 

structure for the sentence, we have not explained how or why the sentence was 

understood. The structure is a description of some hierarchical properties of the 

sentence to which the comprehender must have responded. The hierarchical 

description of a sentence provides a measure of its order of structural complexity, 

which may be correlated with empirical measures of production or comprehension 

(e.g., Savin & Perchonock, 1965). But a hierarchical account represents a structural 

and not a temporal ordering of the constituents of sentences. 

 
 
 

Competence 



I n our account. we have tended to speak in terms of specific examples: particular words 

in particular sentences. But we are able to speak of novel events, and to speak in novel 

ways of familiar events. (The novelty of our sentences may be one but not the only 

criterion for our saying we have something to say.) Our structural descriptions, therefore, 

must deal with classes of sentences, classes of constituents, and classes of 

transformations or relations. We might call an exhaustive account of such classes a 

complete grammar for a language. Such an account would not tell us when a particular 

sentence might be uttered or even whether someone might speak on a particular occasion. 

Yet the grammar would be a description of the structural relations observable in the 

speaker's utterances. The psycholinguist might here speak of competence. But 

competence is precisely a matter of structure, just as performance is a matter of function. 

Consider an analogy. Suppose we wrote an account of the legal moves in the 

game of chess. We might call an exhaustive account of the legal moves the complete 

rules of the game. Such an account would not tell us how the player chooses among 

the available legal moves or even whether he will continue to play the game. Yet the 

rules would be a description of the structural relations observable during the course of 

the game. The rules are precisely a matter of structure, just as the moves are a matter 

of function. The current position of the pieces sets the occasion on which particular 

moves will have various potential consequences. To the extent both novice and 

master make legal moves, both play competently, but they can be distinguished on 

the basis of the remoteness of the consequences that they take into account on any 

particular move. Just as the grammatically competent speaker may utter grammatical 

but incomprehensible sentences, so also the player competent to play chess by the 

rules may make legal moves that will inevitably lose against a skilled opponent. But 

this analogy is not critical of the concept of competence: no chess analyst could 

understand a position if he did not know the rules, because the rules determine the 

possible immediate and remote consequences of moves; thus, the rules are 

inseparable from an analysis of structure. The analogy also illustrates how, in its 



relation to potential consequences, an analysis of structure may bear on an analysis of 

function. 

 
 
 

Structure and Function 

T he present account has distinguished between structure and function in the analysis 

of language. Many details have been passed over. We have not attempted to deal with 

alternative psycholinguistic formulations (e.g., Lakoff, 1972). We have often spoken of 

“the psycholinguist” when we might have spoken of particular psycholinguists. We have 

spoken of structure without elaborating on the varieties of structural theories represented 

in both structural psychology and structural linguistics. We have spoken of function 

without examining its many definitions and its role in functional psychology. 

We might have attempted definitions: stimulus structure might have been 

defined in terms of the properties of environmental events; response structure might 

have been defined in terms of the properties of behavior; and function might have 

been described in terms of contingency relations between stimuli and responses, or 

the circumstances under which stimuli and responses act upon each other. Definitions 

are typically debatable, however, and so we have proceeded more often by example. 

But whether or not we speak in terms of structure and function, our account has 

distinguished among different classes of problems in the analysis of language. In 

choosing a particular vocabulary to distinguish these classes, we have simply named 

the classes: problems of structure and problems of function. The situation is 

analogous to our analysis of the sentence: particular properties of descriptions of 

language set the occasions on which we call these descriptions by various names, like 

structural or functional. This relation too is an instance of stimulus control. Thus it 

may be that an understanding of nomination or naming is more fundamental to a 



philosophy of science than a treatment of the respective properties of description and 

explanation. 

In any case, we have argued that psycholinguistic accounts are descriptions of 

structures and not explanations of processes (cf. Black, 1970), and that such a 

structural account is compatible with a behavioral analysis. The very fact that we 

have not had to introduce such terms as operant, reinforcement and shaping into our 

account shows how different structural problems are from problems of function. We 

may make the point more generally, because the psycholinguistic treatment of 

language has much in common with contemporary analyses of cognition (e.g., 

Neisser, 1967). We do not deny that cognitions exist, but it may be that cognitions are 

better spoken of as structures than as processes (cf. Malcolm, 1971). When we speak 

of cognitions, we characterize relational and hierarchical organizations in the 

environment and in behavior. For example, we speak of strategies or rules on the 

basis of which humans respond, of the organization of items in short-term and long-

term memory, of the restructuring of stimuli by coding, and so on. Functional 

problems, however, are no more the exclusive province of the behavioral 

psychologist (e.g., consider the cognitivist concern with serial versus parallel 

processing: Sternberg, 1970) than struc-tural problems are the exclusive concern of 

the cognitive psychologist (e.g., consider the behaviorist concern with the nature of 

color vision: Wright & Cumming, 1971). There is no dispute over the empirical status 

of these phenomena, but rather over how we speak of them (cf. Kintsch, 1970, pp. 

447-455, on cognitive and behavioral languages). When the behaviorist objects to 

talk of cognitive processes because only structural relations are observed, the concern 

is that the process language may preempt a vocabulary that is better suited for an 

account of the functional problems of cognition. Language and cognition certainly 

involve processes, but we must not assert that we have described these processes 

when we have described instead the structures generated by them. 

Controversy will no doubt continue, sometimes over the facts of language and 

sometimes over the language of language. Hopefully, we have at least shown that 

what can be said in the language of psycholinguistics can also be said in the language 



of behavior; there is nothing in psycholinguistics that the behaviorist must pass over 

in silence. The controversy between cognitive and behavioral accounts is in part 

simply a matter of speaking of the same things in different ways. But sometimes also, 

as when we fall to distinguish between structural and functional problems, 

controversies arise because we mistakenly speak of different things as if they were 

the same. 
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