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Chapter 8  

Acquisition of TMA in English 

8.1 INTRODUCTION 

In this chapter it will be investigated how children acquire the TMA system in 
English. There have been numerous studies on the acquisition of English that 
include one or more of the expressions that will be studied in this chapter. 
However, this study will be different in that it assumes as a starting point the 
perspective of scope, which covers the complete semantic domain of TMA 
expressions. As discussed in 2.4, grammatical expressions that encode aspect 
and participant-oriented modality are operators with narrow scope (π1-
operators). They modify the predicate and specify the property or relation 
designated by the predicate. Grammatical expressions that encode tense, event 
quantification, event-oriented modality and irrealis are operators with medial 
scope (π2-operators). They modify the situating function of the predication and 
relate the description of the set of possible events to the event the speaker has 
in mind. Finally, grammatical expressions that encode proposition-oriented 
modality are operators with wide scope (π3-operators). They modify the 
proposition and evaluate the propositional content. In Chapter 6 the specific 
forms and functions within the TMA system in adult English were discussed 
and classified. This classification serves as the basis for the analyses in this 
chapter. An overview of the English TMA system is here repeated in Table 8-4 
to Table 8-6 in section 8.3.3. 

How do children acquire the different expressions of the TMA system of 
their target language? In hypothesis H3a (see 5.4.3) it was predicted that 
possible TMA systems are restricted by the Scope Hierarchy: the presence of 
π3-operators implies the presence of π2-operators, which in turn implies the 
presence of π1-operators. H3a thus predicts that languages with π3-operators, 
but without π1- or π2-operators are impossible, just as languages with π2-
operators but without π1-operators. In section 6.5 and, particularly, section 7.5, 
it was shown that H3a makes the correct predictions for possible synchronic 
configurations of TMA expressions. Only three configurations of TMA 
operators are crosslinguistically attested: languages that only have π1-operators, 
languages that have π1- and π2-operators and languages that have π1-, π2- and 
π3-operators. As argued in 5.4.6, H3a leads to specific expectations with 
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respect to language acquisition. The general hypothesis in this thesis is that the 
limits on possible linguistic systems also hold for every stage of child language, 
because there are similar underlying true universals, that is, cognitive and 
communicative factors. Only if the acquisition of linguistic elements follows the 
order of the markedness scale, from least marked to more marked, the language 
stages are at all times in accordance with the predicted limits on synchronic 
variation. With respect to the acquisition of grammatical TMA expressions, this 
leads to the following question and hypothesis: 
 
Q6:   What is the acquisition order of TMA expressions? 
H6: The acquisition order of TMA operators follows the order of the 

Scope Hierarchy, π1-operator ⊂ π2-operator ⊂ π3-operator. Because 
of increasing complexity and decreasing communicative need, the 
acquisition order of TMA expressions is π1-operators before π2-
operators, and π2-operators before π3-operators. 

 
This hypothesis does not imply that all π1-operators of a specific language 
should be acquired before all π2-operators, and all π2-operators before all π3-
operators, but it does imply that at every stage in child language in which one or 
more π2-operators are present, there will also be at least one π1-operator and in 
every stage in child language in which one or more π3-operators are present, 
there will also be at least one π2-operator (and consequently, also at least one 
π1-operator). Note that H6 pertains to the acquisition of the linguistic encoding 
of TMA, and not to the conceptual development of time, event structure, or 
modality.  

In 5.4.6 it was argued that a further hypothesis relevant to language 
acquisition is H3b, which predicts that single expressions can only cover 
adjacent regions in semantic space. This implies that they can only have 
different semantic functions that have similar or adjacent scopes. Considerable 
evidence in support of this hypothesis was presented in 6.5 and 7.5. It is 
expected that children are as sensitive to semantic relatedness as adults so that 
the hypothesis also applies to the stages of child language. This leads to the 
formulation of Q7 and H7. 

 
Q7:  In what order are the different functions of polysemous items acquired? 
H7: At any stage in language acquisition, a single expression can only 

cover adjacent regions in semantic space. As a result, a polysemous or 
portmanteau expression will only have semantic functions with similar 
or adjacent scopes. 
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In this chapter, H6 and H7 will be tested in English. Before this can be done, 
however, the methodology related to determining the acquisition order of 
operators will be explained. 

8.2 CRITERIA FOR ACQUISITION 

One of the main methodological issues in this research is determining the 
moment of acquisition: when is a certain TMA-expression acquired? It is a 
recurrent issue in research on language acquisition: how to determine 
productive use of a specific construction. One of the first researchers who tried 
to solve the issue was Brown (1973), who applied the criterion that the 
construction should be used correctly in 90% of the obligatory contexts. A 
problem with this measure is that it can only be used for morphemes that are 
obligatorily used in the adult stage of the language. In English, tense and 
progressive aspect are obligatorily expressed, but there are no contexts that 
require the use of a modal auxiliary. When a child says, for example, I jump, 
when she is not jumping at that moment, it cannot be determined whether she 
wanted to express I wanna jump, I can jump, I’m gonna jump, etcetera. As many 
TMA categories are not obligatorily expressed, the 90%-criterion is excluded as 
a measure for this study. A reliable measure for productivity is 
overregularization. However, this criterion applies well to inflectional categories 
that have irregular forms, but it is not a good measure for the productivity of 
auxiliaries or periphrases. A third measure, that has however appeared to be not 
very reliable, at least not in small samples, is frequency of use (Bates, 
Bretherton, & Snyder 1991). Pizzuto & Caselli (1994: 156), among others, have 
used more qualitative criteria for productivity: they consider a morpheme as 
productive if it is used with two different verbs, e.g., walked and worked, and if 
the same verb appears with two different morphemes, e.g. played, gonna play. I 
will refer to these measures as variation in use and contrastive use, respectively. 
Both measures are used to reduce the chance that an expression is considered 
productive when the child has not yet analyzed the grammatical morphemes 
and the verb roots as different parts of a construction, and uses them instead as 
unanalyzed strings (cf. Lieven, Pine, & Baldwin 1997; Tomasello 1992). 
Although it is still possible that a child has not analyzed the different strings 
when she uses a morpheme with different predicates or a predicate with 
different morphemes, the more the child shows variation in use of a morpheme 
and contrastive use of different morphemes, the more likely it is that the child 
has in fact started to detect the form-function relations. 

Because there is no definitive solution to the problem of determining 
productivity, I will use several criteria for the acquisition of TMA. These are 
relative frequency, variation in use and contrastive use. The first criterion is not 



CHAPTER 8 

 

262

commonly used as a criterion for acquisition, but here it is relevant to consider 
the relative frequency of TMA expressions during development compared to 
the relative frequencies in the final adult stage and in the input. The rationale 
behind this analysis is that according to the Scope Hierarchy π1-operators are 
easier to acquire than π2- and π3-operators, and π2-operators are easier to 
acquire than π3-operators. However, as was shown in 6.4.1, the relative 
frequency of π2-operators in English is far higher than the relative frequency of 
π1-operators. On the basis of this input distribution, children will build up their 
own system. If in the children’s system, the relative proportion of π1-operators 
(as part of all operators) is larger than in the adult distribution, whereas the 
relative proportion of π2-operators and even more, π3-operators is smaller, this 
suggests that it is indeed easier to acquire π1-operators than π2-operators than 
π3-operators. Thus if the proportion of narrow scope operators is relatively 
large in the early stages, that is, larger than it will be in the end, then it indicates 
that these operators are easier to acquire and that their relative importance is 
larger in child than in adult communication. This will be considered as evidence 
in support of the hypothesis. To resume, the proportion of π1-operators in the 
early stages does not need to be larger than the proportion of π2-operators to 
support the hypothesis, but it does need to be larger than the proportion in the 
final adult stage. Furthermore, the proportion of π3-operators needs to be 
smaller than in the adult stage to support the hypothesis.  

Although relative frequency is an indication of the relative importance and 
ease of acquisition of operators, it does not reveal how productive a certain 
construction is—the child might use a handful of unanalyzed strings or frozen 
forms over and over again. Therefore, qualitative analyses are also needed. One 
of the main aspects of language acquisition is the acquisition of the form-
function relation of strings or parts of strings. Many linguistic models, including 
FG, make a sharp distinction between content words and function words, or 
lexical and grammatical elements. Although this distinction is in fact gradual in 
language systems (cf. Chapter 5), the semantics of the two extremes are 
different in nature. The most lexical elements have a specific meaning; they 
designate a property, relation or entity and add content to the utterance. The 
most grammatical elements have an abstract or general meaning; they do not 
designate anything but function as modifiers of other linguistic units. They 
change the content of (parts of) the utterance. Children have to find out what 
the effect is of grammatical elements, how they modify the content of semantic 
units. They need to find out in what contexts they should be used and what 
contrastive forms are, that is, they need to construct paradigms. Only when the 
child is capable of selecting a grammatical form with the intention to create an 
effect, the form is deliberately applied and the child masters (at least the core 
of) the semantics. Bittner, Dressler, & Kilani-Schoch (2003a: xix-xx) distinguish 
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three phases in the development from unanalyzed towards analyzed forms: in 
the pre-morphological phase, the child uses only rote-learned forms. A single 
predicate occurs in only one form. In the proto-morphological phase the child 
detects and constructs morphological patterns of analogies or of first rules. 
This phase is characterized by some inflectional contrasts. Finally, there is 
morphology proper: the system of the child is now qualitatively similar to the 
adult model.  

It could be argued that a child has only acquired the effect of grammatical 
elements in the final phase—morphology proper—when the element is used 
every time it should be. However, the analysis of the form-function relation 
already starts far before that point. As soon as children find out that a specific 
morpheme shows up in different strings, they have already started to break into 
the system. The more a child starts to use this morpheme spontaneously in 
different contexts and the more she uses it in contrast to other markers, the 
more reason there is to assume that she is deliberately applying the form and 
deliberately modifying (part of) the utterance. At the same time, she may not 
yet apply the morpheme every time it should be applied according to the adult 
norm. This may be because the child has not yet completely mastered all the 
conventions of use: she may not yet know that it is obligatorily used in certain 
contexts. It may also be because the child’s processing capacities and cognitive 
load are not yet adultlike. As a result the child is only able to communicate 
when she restricts herself to the communicatively most important elements. 
Often, grammatical elements are not crucial for communication, as they have 
more general meanings than lexical elements (5.2). In many cases, they may be 
left unexpressed without disturbing the information flow too much. The same 
principle seems to hold for the presence or absence in children’s utterances of 
lexical elements: the ones that are the least crucial for transferring the intended 
message (those that can be inferred from the previous context) are most likely 
left implicit (Greenfield 1979: 165-66). Further factors why children do or do 
not use a specific morpheme are the rate of activation and the degree of 
automatization of the elements. The most activated items at the time of 
speaking are most likely to be expressed and the processes that have been most 
automatized are most likely to be performed. 

The acquisition of form-function relations is thus a gradual process that 
starts with just a few verbs, with just a few contrasts, but this is in fact where it 
starts. It is exactly this stage that I want to identify in order to establish the 
acquisition order of the earliest TMA expressions, since H6 predicts that 
finding out the form-function relation of π1-operators will occur before finding 
out the form-function relations of π2-operators or at the same time, and 
finding out the form-function relations of π2-operators will occur before 
finding out the relations of π3-operators, or at the same time. The moment that 
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the child starts to use single morphemes with different predicates (variation in 
use), I take it that she has started acquiring this specific morpheme. The 
threshold is arbitrarily set at at least five different predicates with one 
morpheme in order to be considered productive. Furthermore, the moment the 
child starts to use two or more different TMA morphemes on a single 
predicate, I take it that she has started acquiring a semantic contrast between 
these morphemes. 

The acquisition of TMA will thus be investigated from three different angles: 
the relative frequency compared to adult-adult speech and input, the variation 
in use of morphemes and the contrastive use of morphemes (construction of 
paradigms). This leads to three subhypotheses, H6a-H6c: 

  
H6a: The relative frequency of π1-operators is larger in child language than 

in adult language, whereas the relative frequency of π3-operators is 
smaller. The relative frequency of π2-operators differs least from the 
adult stage. 

 
H6b: The variation in use of operators—use of a specific operator with 

different predicates—follows the order of the hierarchy: π1-operators 
are used with different predicates before π2-operators, which in turn 
are used with different predicates before π3-operators.  

 
H6c: Contrastive use of operators—paradigmatic use of different operators 

on the same predicate—follows the order of the hierarchy: π1-
operators are used contrastively before π2-operators, which in turn 
are used contrastively before π3-operators. 

 
H6a is tested in 8.5, H6b and H6c in 8.6 and 8.7. Bear in mind that the focus 

lies on the acquisition of linguistic forms, in contrast to the development of 
concepts. When do children find out that certain semantic notions have to be 
encoded linguistically? In this chapter, it is assumed that the presence of 
adultlike forms in the children’s speech expresses similar semantic functions as 
the adult TMA expressions, for example, a past tense form in the child’s speech 
is analyzed as denoting past tense and a modal marker is analyzed within the 
context according to the adult English criteria. Whether this approach is indeed 
legitimate, will be explored in Chapter 9. The general methodological aspects 
for testing the hypotheses are discussed in section 8.3. Before the hypotheses 
will be tested in 8.5 to 8.8, a general sketch will be presented of the 
development of the TMA system in child English (8.4).  
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8.3 METHODOLOGY: GENERAL ASPECTS 

8.3.1 Introduction 

The discussion in this section is limited to the general aspects of methodology 
relevant to all hypotheses. Details that are only relevant for specific analyses will 
be discussed in the relevant sections.  

8.3.2 Data selection  

The speech of three different groups of subjects has been studied: First the 
spontaneous speech of eight American English children is examined. These 
data form the basis of this chapter. With respect to testing H6a, the input of the 
parents to three of the children is collected and the speech of American adults 
talking among themselves. 

The first group of subjects are the children. Data were selected from 
CHILDES (MacWhinney 1995): four boys and four girls were selected, two 
from working class families (Eve, Sarah), one from a middle class family 
(Adam), and five from upper (middle) class families (Peter, Abe, Ross, Naomi, 
Nina). All children are monolingual in Standard American English and were 
recorded at home with their parents (both father and mother). Four children 
were the son or daughter of a linguist (Abe, Ross, Naomi and Nina) who also 
recorded the sessions; for the other four children one or more researchers were 
present at the recording sessions. The samples consist largely of daily 
conversation and a few fragments of monologues while playing alone. Table 8-1 
shows the ages at which the children were recorded.  

Samples of the children’s speech were selected starting at age 1;6 with 
intervals of three months until the age of 2;6 and then with intervals of six 
months from 2;6 years onwards. From Adam and Sarah an additional sample 
was taken at 2;9 and from Sarah also at 3;3 and 3;9 because these children 
developed much more slowly than the others. Each sample at a particular age 
consists of exactly 750 child utterances in order to make the samples as 
comparable as possible. Main clauses, subordinate clauses with a finite verb, tag 
questions, and different types of verbless utterances1 were counted as utterance. 
The number of 750 child utterances in one sample appeared to be feasible 
considering the available data and it yielded a reasonable number of items to be 
investigated. The samples are furthermore large enough for different topics and 
situations to occur in the interaction so that the use of TMA expressions will 

                                                      
1 For example, utterances that consisted only of an exclamation, an onomatopee, a greeting, 

vocatives, sounds that signal (dis)agreement and pauses, phrases like thanks or please, elliptic 
answers to questions, etcetera. 
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not only be related to specific discourse topics. Large episodes of book reading 
in the transcripts are excluded from analysis, because the conversation is much 
more structured by the parents or the book than in ‘free’ conversation. Table 
8-2 presents an overview of the samples for each child that were investigated. If 
there were not enough utterances available within the specific month, extra 
utterances were collected from the previous and/or following month, closest to 
the intended age. For example, for the sample of Peter 3;0, there was no speech 
available at this age. Therefore, the data closest to 3;0 are selected, from age 
3;1.20. The numbers of the files included in the samples and the exact age 
ranges are presented in Appendix B. 
 

Table 8-1. Children included in the research 

Name Age range Reference 

Naomi  1;1 - 5;1 Sachs (1983) 

Eve  1;6 - 2;3 Brown (1973)  

Peter 1;9 - 3;1 Bloom (1970) 

Nina  1;11 - 3;3 Suppes (1973) 

Adam 2;3 - 4;10 Brown (1973) 

Sarah  2;3 - 5;1 Brown (1973) 

Abe  2;4 - 5;0 Kuczaj (1976) 

Ross 2;6 - 8;0 MacWhinney  

Table 8-2. Overview of 750-utterance samples investigated for each child 

 Samples at age 
 

 1;6 1;9 2;0 2;3 2;6 2;9 3;0 3;3 3;6 3;9 4;0 4;6 5;0 5;6 6;0 6;6 7;6 

Eve X X X X              

Naomi X X X X X  X  X   X      

Peter  X X X X  X           

Nina   X X X  X           

Adam    X X X X  X  X X      

Sarah    X X X X X X X X X X     

Abe     X  X  X  X X X     

Ross     X  X  X  X X  X X X X 

 



ACQUISITION OF TMA IN ENGLISH 

 

267

 

As well as the speech of children, the speech of adults was collected, both 
the speech addressed to the children and that addressed to other adults. These 
data will be used for the quantitative analyses. The speech of adults addressed 
to the children (input, child-directed speech) was examined in the samples of 
Naomi, Nina and Abe. The input to these three children was selected because 
these children were recorded by (one of) their own parents without other 
investigators being present, so that the input in the samples is most likely to 
resemble the input the child is offered every day. Furthermore, these children 
together cover the whole age range from 1;6 up to 4;6 and there are overlaps in 
age between Naomi and Nina and between Naomi and Abe that may reveal 
individual differences. The input-samples consist of all the utterances of adults 
that are addressed to the child. As a consequence, the number of adult 
utterances is different for each sample. From age 3;6, the input was only 
studied with an interval of one year, which excluded the input to Abe at age 4;0 
and 5;0. Table 8-3 provides an overview of the samples used for examing the 
input. 

The third group of subjects consists of eight adults speaking to other adults. 
These data are taken from the Santa Barbara Corpus of Spoken American 
English (SBCSAE, Dubois 2000) and have already been discussed in 6.4.1.1. 
The discourse situations in these samples are very similar to the recordings of 
the children: they consist of normal everyday conversations between acquainted 
speakers in a familiar surrounding. The total corpus of adult-adult data consists 
of 2895 utterances. It is treated as one large representative sample of adult-adult 
American English. 

 

Table 8-3. Number of adult utterances in the input files to Naomi, Nina and Abe 

Input to N utterances  Input to N utterances 

Naomi 1;6 1001  Nina 2;0 542 

Naomi 1;9 793  Nina 2;3 804 

Naomi 2;0 309  Nina 2;6 1070 

Naomi 2;3 761  Nina 3;0 928 

Naomi 2;6 635  Abe 2;6 730 

Naomi 3;0 700  Abe 3;0 768 

Naomi 3;6 471  Abe 3;6 577 

Naomi 4;6 425  Abe 4;6 501 
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8.3.3 Coding of utterances 

In each sample of 750 utterances, the utterances that contained one or more 
TMA expressions were selected and coded for their semantic function and their 
scope. The number of utterances that contains a TMA expression is different 
for each sample. Of the 750 utterances, several utterances were excluded from 
analysis: excluded were utterances in which the function of the TMA 
expression could not be interpreted reliably (1), utterances that were imitations 
of an immediately preceding adult-utterance (2), and utterances that were self-
repetitions (3). In the examples presented in this thesis, the conventional 
abbreviations of CHILDES are used: CHI for child, FAT for father, MOT for 
mother, INV for investigator. 

 
(1) CHI:   he’s too big. 

CHI:  is that xxx.    > Excluded   (Nina, 2;3) 
 

(2) CHI:   It growed off. 
FAT:  It grew off # right? 
CHI:  Grew.     > Excluded   (Ross, 3;6) 

 
(3) CHI:   is this a daddy sheep? 

CHI:   is this a daddy sheep?  > Excluded  (Peter, 2;6) 
 

If the repeated utterance is only slightly different, it is not considered self-
repetition and included in the research. If one of the other participants reacts to 
the child’s utterance and the child repeats the utterance, it is also included in the 
research, up to a maximum of two repetitions. 

Not all utterances that contained a verb were considered marked for TMA. 
For example, utterances with imperatives do not belong to the domain of 
TMA. This includes utterances with a ‘you-imperative’, as in (4), and utterances 
with let(‘s), as in (5) ((co)hortatives): 

 
(4) Here # you use my pen now.  (Sarah, 3;3) 

 
(5) Situation: Ross (2;6) is on his father’s shoulders. 

CHI:  Let’s go running. 
 

Another category analyzed as unmarked for TMA are bare stems in contexts 
where adult English requires marking of tense, aspect or modality. This 
includes utterances without a subject, as in (6), since for these utterances it 
cannot be determined with certainty whether the bare stem is used correctly 
with a non-third person subject or used incorrectly with a third person subject, 
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in which case it is considered as unmarked for tense. Also considered unmarked 
for TMA are utterances in which the child expresses the subject and uses a bare 
stem, where he should have used an inflected form (7) or, probably, an 
auxiliary. In (8) for example,  Eve might want to say: Mommy has to fix the paper. 

 
(6) INV:  Is it blue? 

CHI:  Yep. Cut [/] cut with my scissors.  (Eve, 2;0) 
 

(7) Mom have nose.          (Eve, 2;0) 
 
(8) Situation: Eve (1;9) tore paper 

CHI:  Mommy fix it. Mommy fix a paper.   
 
All TMA expressions in the samples were coded for their semantic function 

and scope, on the basis of the adult system of English (6.2). Table 8-4 to Table 
8-6 repeat the TMA expressions in English, their function and scope. These are 
the expressions and functions included in the study. 

Table 8-4. English TMA expressions with narrow scope (π1) 

Domain  Semantic function Expression(s) 

Progressive be –ing 

Continuative keep –ing 

Prospective be gonna /be going to  

Immediate prospective be about to 

Perfect have –ed, have + irregular form 

ASPECT 

Resultative be –ed, be + irregular form 

Ability can, could 

Root possibility can, could, may, might 

Permission can, could, may, might 

Volition wanna, will, would 

Weak root necessity should, ought to, be supposed to 

Weak obligation should, ought to, be supposed to 

Internal need need (to), have to, have got to 

Root Necessity must, have to, have got to 

PARTICIPANT- 
ORIENTED 
MODALITY 

Obligation must, have to, have got to, need to, shall 
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Table 8-5. English TMA expressions with medial scope (π2) 

Domain  Semantic function Expression(s) 

Past –ed, irregular form 

Present –ø, –s TENSE 

Future will, shall, would 

Root possibility can, could, may, might 

Permission can, could, may, might 

Weak Necessity should, ought to, be supposed to 

Weak Obligation should, ought to, be supposed to 

Necessity nust, have to, have got to 

Obligation must, have to, have got to, shall 

Epistemic possibility could, may, might 

(Negated) epistemic 
necessity 

need not, don’t have to 

EVENT-
ORIENTED 
MODALITY 

Probability should, be supposed to 

Hypothetical  –ed, irregular form,  past modal 
IRREALIS 

Counterfactual had –ed, past modal + –ed 

Habitual used to, would, will EVENT 
QUANTIFICATION Frequentative keep –ing 

Table 8-6. English TMA expressions with wide scope (π3) 

Domain  Semantic function Expression(s) 

Uncertainty / certainty that 
not 

could, may, might / can’t, couldn’t 

Prediction will, would 

Weak certainty should 

Certainty must, have to, have got to 

“Permission” / no 
permission 

might / can’t 

Weak obligation  should  

PROPOSITION-
ORIENTED 
MODALITY 

Obligation must, have to, have got to 
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Some details of the analysis and coding of TMA expressions have to be 
explained. Although not explicitly included in the tables, copulas and auxiliaries 
are included in the research and considered marking tense. The utterances in (9) 
for example, are both coded as marking present tense.  

  
(9) This is my big bibby.     (Eve, 2;0) 

What’s that?       (Eve, 2;0) 
 

Note that correct bare stems in combination with an overt non-third person 
subject, as in I want that or I like it are regarded as marking present tense by a 
zero morpheme and they are therefore also coded for tense (π2).  

Periphrastic utterances for aspect are coded for tense and aspect if the 
auxiliary and the non-finite form of the main verb are both expressed, for 
example, the utterance in (10) is coded for present tense and prospective aspect 
and (11) is coded for present tense and progressive aspect.  However, if the 
auxiliary is left out, the utterance is only coded for aspect, for example, 
progressive (12) or prospective aspect (13). There are a few cases in which the 
auxiliary is present but the non-finite form is not (I’m sing). Then, the 
construction is coded for tense, but not for aspect. 
 
(10) I’m gonna kiss him.    (Ross, 2;6)  
(11) What’s he doing?    (Eve, 2;0) 
(12) I getting sick.      (Eve, 2;0)  
(13) Mom going open my toy box.  (Eve, 2;0)  

 
One of the grammatical TMA expressions for aspect in English (see Table 8-4) 
is excluded from the study, i.e., the construction be -ed for resultative aspect. 
The use of the early resultative forms, such as (it’s) broken, done, all gone, are so 
similar to early adjectival constructions such as (it’s) empty, right, ready etcetera, 
that it is very doubtful whether children distinguish between these two 
constructions. In order not to bias the results toward the hypothesized 
acquisition order, by analyzing these forms as π1-operators, these constructions 
are analyzed as a (tensed) copula with an adjectival predicate if the be-form is 
present or they are excluded from analysis if there is no be-form expressed.  

Modal expressions that also mark tense are coded both for their modal 
function and for their tense function, for example, in (14), can is coded for 
permission (π1) and for present tense and in (15), could is coded for ability (π1) 
and for past tense. Modal expressions that do not mark tense are epistemic 
modal markers and past modal forms that are used to express polite or tentative 
non-epistemic modality. In (16), might does not mark past tense, and it is only 
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coded for epistemic possibility (π2). In (17), could is only coded for (polite) 
permission. 

 
(14) You can go in the boat.   (Naomi, 3;5) 
(15) He looked both ways. And you could see him right in the house.  

(Naomi 3;5) 
(16) Daddy # this arrow might get shot at you. (Abe, 4;6) 
(17) Could I pull this please?    (Adam, 4;0) 

 
Finally, hypothetical and counterfactual constructions are coded for irrealis 

and, if relevant, also for a modal meaning. In (18), could is coded as marking 
ability (π1) and hypothetical (π2). 

 
(18) I bet I could play it.     (Adam, 4;6) 

 
All samples were coded by a research assistant and completely double-

checked by me. In order to check the reliability of coding, two samples, Abe 2;6 
and Adam 4;6, were independently coded by both. Cohen’s Kappa was 
calculated for assessing inter-coder reliability. The agreement on three decisions 
was determined: first, the agreement on whether an utterance should be 
excluded or included, second, the agreement on what type of operator (π1, π2, 
π3) an expressions is, and third, the agreement on the semantic function of the 
expression. In all cases, the kappa score was above .95, which is a satisfactory 
level of reliability. The disagreement on the semantic functions always 
concerned the specific modal function, such as ability versus root-possibility, or 
necessity versus obligation. As the modal expressions are later on grouped 
according to their more general sense ‘potentiality’, ‘disposition’, ‘weak 
necessity’, and ‘necessity’, this was not seen as problematic. 

8.3.4 Analyses and statistics 

In the next sections, various analyses will be applied, dependent on the 
particular hypothesis that is tested. In the quantitative analyses statistical tests 
will be used to examine whether the distribution of operators in child language 
is significantly different from the distribution of operators in adult-adult and 
input language. Statistical details will be discussed in the relevant sections. The 
analyses of variation in use and contrastive use will be qualitative in nature. The 
exact definitions of the criteria will be presented in 8.6.2 and 8.7.2. 
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8.4 GENERAL DEVELOPMENT 

Before turning to the hypotheses, a general overview is presented of the 
development of TMA systems in child English. There is considerable individual 
variation in the speed with which the TMA system develops. Between 1;9 and 
2;9 all children have started using TMA expressions. Naomi, and in particular 
Eve are very quick learners and around 2;0 they already use different types of 
expressions with some frequency. Adam and Sarah on the contrary are much 
slower: it is only around 2;3 that they start using TMA expressions and the 
frequency of TMA expressions remains very low for a few months. Although 
Naomi is an early starter, she is not a remarkably quick learner later on and the 
enormous gap around age 2;3 between Naomi on the one hand and Sarah and 
Adam on the other has completely disappeared around age 4;0. Of the older 
children, especially Abe is very precocious, and Ross’ speech is also much more 
complex than the speech of Sarah, Adam and Naomi at similar ages. Although 
the speed of acquisition is different, the children show many similarities in the 
qualitative development of the TMA system. The development is divided into 
phases, somewhat arbitrarily based on the number of TMA expressions attested 
in a sample. The phases should not be considered distinct stages, but rather a 
gradual development. The overview sketches the development from a 
qualitative point of view, without detailed information on the frequency of 
specific operators. The exact numbers of TMA expressions per semantic 
domain are presented for each child in Appendix C.  

8.4.1 Phase 1: Early TMA expressions 

The first phase is defined as fewer than 100 TMA expressions within a sample. 
Phase 1 correlates more or less with an MLU in words below 2.5. Table 8-7 
displays the ages and MLU’s in words for the samples that belong to this phase. 

Table 8-7. Ages and MLU in words of children in phase 1 

Child Age MLU in words 

Eve 1;6# – 1;9 1.5 – 2.3 

Naomi 1;6# – 1;9 1.2 – 1.5 

Peter 1;9# – 2;0 1.3 – 2.2 

Nina 2;0# 2.1 

Adam 2;3# – 2;9 2.1 – 2.4 

Sarah 2;3# – 2;9 1.7 – 2.0 

Note. # = first available sample of the child 
 



CHAPTER 8 

 

274

In the earliest stage the main TMA expressions that are used are progressives 
(π1) and several constructions with present tense copula (π2). Most children 
use the progressive in the first phase already with a number of different verbs 
and rather frequently, except for Peter and Sarah, who both use it only three 
times in this phase. The progressives are used to refer to events that the child 
observes at the moment of speaking or that he or she is involved in at the 
moment of speaking. Progressives are mainly expressed without the auxiliary be, 
in which case they are analyzed as expressing aspect, but not tense. 
Occasionally, the auxiliary is also expressed. This is illustrated in (19): 
 
(19) Eve writing.     (Eve, 1;6) 

Swimming.     (Eve, 1;6) 
Baby’s crying.     (Naomi, 1;9) 
Sitting down.     (Naomi, 1;9) 
Crying.     (Peter, 1;9) 
Mommy driving car?  (Peter, 2;0) 
Goldy sleeping.    (Nina, 2;0) 
That monkey crying.  (Nina, 2;0) 
What you doing mommy? (Adam, 2;6) 
Playing cowboy.   (Adam, 2;6) 
Raining out.    (Sarah, 2;3)  
Boy doing?    (Sarah, 2;6) 

  
All children use some constructions with a present tense copula, 

predominantly in contracted form. See (20): 
 

(20) That’s mine.     (Eve, 1;9) 
There’s a moomoo.   (Eve, 1;9) 
There’s diaper.    (Naomi, 1;6) 
Where’s bear.     (Naomi, 1;9) 
That’s a mouse.   (Peter, 2;0) 
What’s that.     (Peter, 2;0) 
That’s my’s.     (Nina, 2;0) 
There’s a mommy.   (Nina, 2;0) 
Who’s (th)at?    (Adam, 2;3) 
Dat’s a my pencil.2   (Adam, 2;6) 
What’s that?    (Sarah, 2;3) 
That’s horsie.    (Sarah, 2;3) 

                                                      
2 There is evidence that Adam considers that’s a as one unanalyzed string, since he uses it several 

times before a possessive. 
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Each child has a few of these copula constructions that are very frequently 
used.3 Most common are where’s X?, there’s X, what’s that/this? and that’s X. Note 
that these constructions are all coded as marking present tense, whereas it is 
very doubtful whether these constructions are analyzed by the child and 
whether the morphemes ’s or is indeed function to mark present time for the 
child (cf. S. Wilson 2003). 

In phase 1, most children only sporadically use other TMA-expressions. Eve, 
Naomi and Peter have two or three uses of a simple present (π2) in this phase 
and Nina has none. In contrast, Adam and Sarah use the simple present tense 
more often. Adam uses for example I like, doesn’t fit / it fits, don’t want, don’t know 
and don’t see.  Sarah mainly uses I got and I want. The present tense is used to 
describe states that are relevant at speech time. See (21) for some examples: 

 
(21) I see Fraser    (Eve, 1;9) 

I see fire.    (Eve, 1;9) 
Hurts.    (Naomi, 1;9) 
I wa(nt) ba(na)na  (Naomi, 1;9) 
Peter has the cow.  (Peter, 2;0) 
What’s [?] goes in there. (Peter, 2;0) 
I like a bulldozer.  (Adam, 2;3) 
I have three.   (Adam, 2;6) 
I got train too.   (Sarah, 2;3) 
I like celery.   (Sarah, 2;6) 

 
The past tense (π2) is also used very sporadically in phase 1. Naomi and 

Peter do not use it yet. Eve uses four different past forms and Nina uses the 
construction NAME gave it/X nine times to refer to presents that she got, but 
she uses no other past forms. Adam and Sarah differ from the other children 
again in that they do use past forms with some frequency. Early past forms are 
mainly irregular forms, but incidentally, there is a regular past. The past forms 
are all used for describing events that took place in the immediate past, except 
perhaps for Nina’s use of gave. However, she does not specifically seem to refer 
to the past event of giving, but she is rather classifying each birthday gift that 
she is admiring with her mother according to the giver of the present. See (22) 
for some examples of past tense uses: 

 
(22) I did it.     (Eve, 1;6) 

Pulled Timmy.   (Eve, 1;9) 

                                                      
3 Both Adam and Sarah use copula constructions frequently only from age 3;0. 



CHAPTER 8 

 

276

Linda gave it.    (Nina, 2;0) 
xxx car broke.   (Adam, 2;3) 
I fell down.   (Adam, 2;6) 
I went boom.   (Sarah, 2;3) 
I broke it.    (Sarah, 2;6) 

 
Most children do not yet use the prospective be going to or gonna. Only Adam 

and Eve use it occasionally. See (23): 
 

(23) You gonna make Eve grape juice ?  (Eve, 1;9) 
She gon burp.      (Eve, 1;9) 
Going go.       (Adam, 2;3) 
Gonna ride that.     (Adam, 2;6) 

 
Furthermore, some of the children are using modal auxiliaries that express 

participant-oriented modality (π1). Naomi only uses can’t in different contexts 
and once she uses wan(na). Peter only uses have ta once. Adam and Sarah use 
modal auxiliaries six and seven times, respectively. Adam mainly uses can’t and 
Sarah mainly uses wanna. See (24): 

  
(24) Can’t push.   (Naomi, 1;9) 

I can’t [eat].   (Naomi, 1;9) 
Have ta screw it.  (Peter, 2;0) 
I can write.   (Adam, 2;3) 
Can’t read mail.  (Adam, 2;9) 
I wanna ride my horse. (Sarah, 2;3) 
Can just walk?   (Sarah, 2;9)  

 
In sum, in the first phase the children mainly use progressive aspect (π1) and 

present tense copula constructions (π2), although Peter and Sarah do not use 
the progressive very often and Adam and Sarah do use copula, but less 
frequently than the other children. There is limited use by most, but not all 
children of participant-oriented modality (π1), present tense on main verbs (π2) 
and past tense on main verbs (π2). Only two children use already prospective 
aspect (π1). 

8.4.2 Phase 2: Consolidation 

In the early samples, children show a sharp increase in the number of TMA 
expressions (tokens) in each following sample.4 Nina’s development is most 
                                                      
4 Recall that every sample consists of 750 child utterances. 
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extreme in this respect, showing an increase from 49 TMA expressions in her 
sample at 2;0 to 226 TMA expressions in her sample at 2;3. In Sarah’s data the 
increase is more gradual. The beginning of phase 2 is set when the child uses 
more than 100 TMA expressions (tokens) in a sample. The end of the phase is 
set when they use more than 400 TMA expressions in a sample. These 
boundaries more or less coincide with an MLU range between 2.5 and 3.5. See 
Table 8-8 for the exact samples and MLU ranges for each child. 

Table 8-8. Ages and MLU in words of children in phase 2 

Child Age MLU in words 

Eve 2;0 – 2;3*  3.1 – 3.3 

Naomi 2;0 – 3;0 2.3 – 3.2 

Peter 2;3 – 2;6 2.5 – 3.3 

Nina 2;3 – 3;0* 2.9 – 3.5 

Adam 3;0 3.0 

Sarah 3;0 – 4;0 2.6 – 3.2 

Ross 2;6# 3.4 

Notes. * = last available sample of the child. # = first available sample of the child. 
 
Phase 2 can mainly be characterized as an elaboration and consolidation of 

phase 1. Now, all children use the progressive (π1) frequently. The expressions 
that were used sporadically or only by a few children in the previous phase, 
present tense (π2), past tense (π2), prospective (π1) and participant-oriented 
modality (π1), are now used by all children. These expressions become more 
frequently used during phase 2, and with more different verbs. However, the 
contexts in which the expressions are used are still very similar to phase 1. A 
completely new expression in this phase is future will (π2).  

The progressive (π1) is still predominantly used without an auxiliary and it is 
mainly used to comment on an event that is ongoing at the moment of 
speaking. See (25):  

 
(25) I cooking supper.      (Eve, 2;3) 

I’m getting the Frisbee.    (Peter, 2;3) 
The man feeding the dog ice cream. (Nina, 2;6) 
What’s my Mom doing ?   (Naomi, 2;6) 
I sitting on Daddy typewriter.  (Adam, 3;0) 
He jumping.      (Sarah, 3;9) 
I drinking.       (Ross, 2;6) 

 



CHAPTER 8 

 

278

Some children sporadically use the progressive with a past auxiliary (π2), to 
comment on a (recent) past event. This is done by Naomi (six times), Nina 
(three times), Sarah (two times) and Ross (one time). See (26) and (27) for 
examples: 
 
(26) FAT:  Naomi # were you playing out on the swings today? 

CHI:  Yes. 
FAT:  What did you do on them? 
CHI:  Boys [?] ride on my swing. 
FAT:  What? 
CHI:  <the boys> [?] were playing on my swing. 
MOT:  What was playing on your swing. 
CHI:  Kimb(erly) was playing on my swing.   (Naomi, 2;3) 

 
(27) Situation: Sarah (3;9) is teasing the pet bird. 

MOT:  Get your hand in [//]  I mean hand out. 
MOT:  Hand <in> [//] out. Aah! 
CHI:   He was biting my arm. 

 
The development of the different contexts of use of the progressive will be 
examined in more detail in Chapter 9, in order to find out what the meaning of 
the progressive form is in child speech, whether it can be considered adultlike 
or not. 

In phase 2, all children are using the prospective (be going to) (π1) quite 
frequently, mainly without the auxiliary be, and often in the contracted form 
gonna (see (28)). It is mainly used in first person to express the present intention 
of the child to do something in the immediate future. Occasionally, it is 
combined with a third person (Adam, Sarah) or the intention does not concern 
an event in the immediate future, but tomorrow (Adam). 

 
(28) Are you gonna eat?       (Eve, 2;3) 

Gonna jump.        (Naomi, 2;0) 
I’m going to bring Raggedy+Ann medicine.   (Naomi, 2;6) 
Going get paper right there.     (Peter, 2;3) 
I going to feed the dolly applesauce.   (Nina, 2;3) 
It’s gonna break.       (Adam, 3;0) 
Urs(u)la goin(g) buy (a)nother one tomorrow? (Adam, 3;0) 
She gonna go way up there.      (Sarah, 3;0) 
I’m going to turn it on.      (Ross, 2;6) 
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As explained in 8.3.3, the omission of the auxiliary in aspectual constructions is 
analyzed as the lack of tense marking. Although the auxiliary is realized more 
and more often in phase 2, the progress is very gradual. For example, in the 
data of Naomi at 2;0, 23 aspectual constructions (progressives and 
prospectives) have an auxiliary, whereas 32 have not. At the age of 2;3, in 27 
constructions the auxiliary is realized and in 17 it is left out. At 2;6, it is realized 
in 21 constructions and left out in 22. At 3;0, it is realized in 33 constructions 
and left out in 8. At 3;6, it is nearly always realized: the auxiliary is present in 53 
constructions and left out in only one construction. 

The present tense copula constructions (π2) are still overwhelmingly present 
in phase 2. They are mainly used in fixed constructions, but each child uses 
more different constructions now. All children use where’s X?, there’s X, what’s 
that/this? and that’s X. Other constructions that have become frequent now are 
it’s X, this is X, he’s X, here’s X, I’m X and is it/this X? Much less frequent 
constructions are X is, you’re, are you? these/those are, we are and who’s that?. 

At the end of phase 2, most children (except for Peter) have started using 
past tense copulas (π2). However, there is large variation in frequency: Adam 
uses it only once whereas Naomi uses it fourteen times. Most common are 
it/this/that/I was X, or what/who was it/that. Children rarely use were. Past 
copulas are mainly used to describe a state in the immediate past, as in (29)-
(31). Sometimes it is questionable if the child uses the form correctly. See (32): 
 
(29) CHI:  Oh, look at this. 

MOT: What? 
CHI:  Look at the tape. 
MOT: Where was it stuck? 
CHI:   Yes. It was on my foot.   (Nina, 3;0) 

 
(30) Situation: Father answers the door. 

CHI:  Who was that?     (Naomi, 3;0) 
 

(31) MOT: Is your cocoa cool enough? 
MOT: Good. 
MOT: It warms your tummy. 
CHI:  That was a xxx very hot.   (Naomi, 2;6) 

 
(32) Situation: Nina (3;0) picks up her new jump rope 

CHI:  That was my jump rope. 
 
In addition to aspectual and copula-constructions, all children use the simple 

present tense (π2). It is predominantly used to describe states that hold at the 
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moment of speaking. Most children use the following constructions: I want, X 
goes + LOCATION, I have / you have /X has or I got, I need, and I like. Especially I 
want is very frequently used by all children, with both nominal and verbal 
phrases as complement. Recall that only wanna is analyzed as a modal auxiliary 
(6.2.1) depending on the transcription in the data. Some examples of present 
tense uses are presented in (33): 
 
(33) I like noodle soup       (Eve, 2;0) 

I want the (a)nother one.    (Naomi, 2;3) 
Goes in this.       (Peter, 2;3) 
Those fit down there, ok?    (Nina, 2;3) 
D(o) you wan(t) me cut your hair?  (Adam, 3;0) 
I want two birthdays.     (Sarah, 3;0) 
I got one cookie.      (Ross, 2;6) 

 
At the end of phase 2, most children begin to use the present tense 

occasionally for other purposes than only describing present states. However, 
there is individual variation in that Peter does not do this at all, and Sarah does 
it occasionally already from the beginning of phase 2. The present tense is 
sometimes used to describe a habitual or general state, (34) and (35), and 
sometimes it occurs in conditional clauses with when or if (36). In those cases, 
the present tense does not refer to a state that is necessarily relevant to the 
moment of speaking, but rather to a general truth.  

 
(34) CHI:  Raisin toast is good. 

CHI:  It’s good. 
MOT: Mmhm. 
CHI:  Don’t eat it at dinner (be)cause I eat it at breakfast.   
          (Naomi, 3;0) 
 

(35) Frogs go aroun(d) in puddles.    (Sarah, 3;9) 
 

(36) When we get there we can’t sleep.   (Ross, 2;6) 
If you catch cold <you wear the> [//] #  (Sarah, 3;6) 

 
The development in the contexts of use of the present tense will be studied in 
more detail in Chapter 9. 

With respect to the past tense (π2), most children show a large increase in 
the frequency of past tense forms during phase 2 and in the end they use more 
than 20 different past forms (types) in one sample. This does, however, not 
hold for Peter and Adam, who do not use more than 8 and 12 different past 
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forms, respectively. There is large individual variation in the forms that are 
used, but all children use did and fell (down), and most use broke. The past forms 
are used for different purposes. In the early samples in phase 2 and in all 
samples of Adam and Peter, they are mainly used for describing an event that 
has just ended or of which the result is relevant at the moment of speaking. See 
(37)-(40): 
 
(37) INV:  Where are you going? 

CHI:  Baby went down the hall. 
INV:  The baby? 
Situation: Peter goes to see where the baby is. 
INV:  She’s right there.       (Peter, 2;3) 
 

(38) CHI:  Whoops # I dropped the money on the floor. (Peter, 2;6) 
 

(39) CHI:   I [!] can’t open door I have to go a different way. 
CHI:  There now I opened the door.    (Ross, 2;6) 
 

(40) INV:  Oh, this is a nice book. I haven’t seen this book before. 
CHI:  We bought it for me.      (Eve, 2;0) 

 
In the later samples, the past forms are more and more used to describe events 
that took place in the (more remote) past. See (41)-(42):  

 
(41) FAT:  Remember that tiger last night on your leg? 

CHI:  Yeah. He scratched me.     (Ross, 2;6) 
 

(42) FAT:  Yesterday she was playing with the letter blocks and she  
didn’t want me to play with her and she said # <I’m not 
going to share these # I’m going to share these by 
myself>["] 

CHI:  And you took my nose away. 
FAT:  That’s right # I took your nose away and I wouldn’t give it  

back until you shared your toys with me. 
CHI:  And you put my nose back. 
FAT:  And then I put your nose back. 
CHI:  And I said something else.     (Naomi, 3;0) 

 
The uses of the past tense will be studied in more detail in Chapter 9, in order 
to establish the function of this form in child language. 
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In phase 1, most children were already using one or two modal expressions. 
In phase 2, all children are using several modal expressions, though only for 
participant-oriented modality. They use most often can or can’t for ability or 
inability, root-possibility or permission, wanna for volition and have to or got to 
for necessity. See (43): 
 
(43) I can write abc.       (Eve, 2;0) 

We have [to] fix it.      (Eve, 2;0) 
You wanna see?      (Naomi, 2;0) 
I can’t reach it.       (Peter, 2;3) 
Got to be careful.      (Nina, 2;3) 
You can drink first, ok?      (Nina, 2;3) 
I don’t wan(t) (t)a look both ways.   (Adam, 3;0) 
Can I play my game ?     (Sarah, 3;6) 
Bear wanna sleep with me.    (Ross, 2;6) 

 
A new form for most children in phase 2 is will or ‘ll. This form only 

gradually comes in. Adam is the only one who does not yet use this form. It is 
predominantly used in combination with first person to express intention to do 
something, and sometimes in combination with second person as an indirect 
order. Sarah and Ross also use won’t now and then. These forms are analyzed as 
future tense markers (π2). See (44): 

 
(44) I will write one # two # three.    (Eve, 2;3) 

You will lie down.      (Naomi, 2;0) 
I’ll go get it.       (Peter, 2;3) 
I will make you a train.     (Nina, 2;3) 
That daddy will go in the playpen, right? (Nina, 2;3) 
Ya won’t get a piece of paper.   (Sarah, 3;6) 
I will close my eyes too.     (Sarah, 3;9) 
I’ll be incredible Hulk.     (Ross, 2;6) 

 
To sum up, in phase 2 the relative frequency of TMA-expressions continues 

to increase. All children now use progressive and prospective aspect, and modal 
expressions for participant-oriented modality. Children use the simple present 
and past tense much more frequently than in phase 1. They still use these forms 
mainly to refer to states that hold at the present and to events that have just 
happened or of which the result is relevant to the moment of speech. However, 
most children have also started using the past tense for describing past events 
and some of the children occasionally use the present tense for describing 
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habitual or generic states. There is limited use by most but not all children of 
will or ’ll, mainly to express intentions. 

8.4.3 Phase 3: Complex expressions 

The samples in which more than 400 TMA expressions are used are considered 
phase 3. This correlates with a MLU in words above circa 3.5. See Table 8-9 for 
an overview of the ages and MLU-ranges of the children in phase 3. The MLU 
of Abe is not counted as in his data the division of turns is not according to the 
CHILDES standard. In a substantial number of cases, more than one clause is 
transcribed as one turn which leads to very high MLU’s.  

Table 8-9. Ages and MLU in words of children in phase 3 

Child Age MLU in words 

Naomi 3;6 – 4;6* 3.3 – 4.2 

Peter 3;0* 3.5 

Adam 3;6– 4;6* 3.6 – 4.5 

Sarah 4;6 – 5;0* 3.5 – 3.6 

Abe 2;6# – 5;0* not calculable 

Ross 3;0 – 7;6* 4.4 – 6.1 

Notes. # = first available sample of the child; * = last available sample of the child 
 
In phase 3, the new uses of forms of phase 2 become settled. The present 

tense (π2) is still predominantly used for describing states in the present, but it 
is now also much more commonly used to refer to habitual or generic states or 
general truths about the world, as in (45): 

 
(45) If fish get out will they die?       (Naomi, 4;6) 

You cover it like this.        (Ross, 3;0) 
 
The simple past tense (π2) is much more often used for describing events 

that took place in the more remote past. Children now also often use temporal 
when-clauses, to specify the time of the event. See (46): 

 
(46) You were green when I took off the glasses.   (Adam, 4;0) 

That was nice when you got me presents.   (Abe, 3;0)  
 
The past copula (π2) is also used far more frequently, to refer to recent (47) 

and remote (48) past states. It is also used in when-clauses (49) and in narratives 
(50). 
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(47) MOT: That’s not a ‘d’. This is a ‘d’. 

CHI:  Uhoh. I was wrong.     (Sarah, 4;6) 
 

(48) And I cried. I was mad at Dad because he ate all up. (Ross, 3;6) 
 

(49) FAT:  When did you dream about it? 
CHI:  When I was in my bed.     (Abe, 4;0) 
 

(50) Just one yellow duck was happy ever after.    (Naomi, 3;6) 
Once upon a time there was a tiger.     (Ross, 3;6) 

 
Furthermore, the past auxiliary (π2) in aspectual constructions becomes 

much more frequent in phase 3. It is used to refer to immediate past events, 
(51) and (52), but also in the description of more remote past events (53). Like 
copulas, past auxiliaries occur in when-clauses (54) and narratives (55). 

 
(51) Were you talking to Paul or me?      (Adam, 4;0) 

 
(52) CHI:  No  no Mark. 

FAT:  Did he do something bad? 
CHI: Yeah. He took my tape recorder out and was trying to break 

it.         (Ross, 3;6)  
 

(53) Situation: Mother starts telling that Sarah has had  a hard week lately. 
MOT: She had a stomachache, (a)n(d) a a headache # (a)n(d) +.. 
CHI:  No, my back was hurtin(g).    (Sarah, 5;0) 

 
(54) He roared at us when he was chasing us.    (Abe, 3;6)  

 
(55) The poisonous dragon was outside playing baseball. (Abe, 4;0) 

 
Will or ’ll is predominantly used to refer to immediate future events (same 

day) (π2). It is still mainly used with first person, expressing intention, but other 
combinations have become more frequent now, as shown in (56). It is 
sometimes used to refer to more remote future (57). Will is now also used in 
conditional clauses more often (58). This use is analyzed as future tense (π2). 

 
(56) When will mommy be home?     (Abe, 4;6) 

Perhaps we will make a deal.      (Ross, 4;6) 
You’ll win.         (Sarah, 5;0) 
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(57) Comment: Marky is younger brother of Ross (4;6). 
FAT: In a couple of years when we come here Ross will be six and  

Marky will be four. 
CHI:  Yeah # and we’ll be easier to handle.  

 
(58) I’ll love you if you hold the ladder for me.    (Ross, 4;6) 

 
Phase 3 is furthermore characterized by the acquisition of a number of new 

constructions that are all relatively infrequent in adult English. This concerns 
irrealis (π2), perfect aspect (π1), event quantification (π2) and event- and 
proposition-oriented modality (π2, π3).  

Irrealis (π2) expressions are sporadically used from about 3;0 or 3;6. Abe and 
Ross use irrealis constructions rather frequently (15 times) from 4;0 and 4;6, 
respectively, but the other children do not reach this level of competence. The 
irrealis function that is most often expressed is the hypothetical (see (59)). An 
expression commonly among the first hypothetical uses is would like. Only rarely 
a counterfactual is expressed, but the children keep having difficulty with using 
the correct construction. For an illustration, see (60), in which Abe uses the 
hypothetical construction to express counterfactuality: 

 
(59) I could have a cookie if you would make some ok? (Abe, 3;6) 

If I had my crane # I could put this right up here.  (Abe, 4;0) 
He wouldn’t mind if I used his pillow?    (Ross, 4;6) 
I wish the world were like it were when you were a little baby.   

             (Ross, 4;6) 
That would be silly, wouldn’t it?      (Naomi, 4;6) 

 
(60) FAT:  What do you think would have happened last night if you   

would have never got to touch the ball? What do you think 
would have happened then? 

CHI:  I would cry so bad. 
FAT:  You would have cried? 
CHI:  Yeah 
FAT:  What else would have happened? 
CHI: I would make you fall on the floor and then I could touch 

the floor.        (Abe, 5;0) 
 
The use of perfect aspect (π1) also comes in very late. Children use it 

sporadically from around 3;0. A rather common construction used by most 
children is I have (never) seen / heard or have you seen / ever heard ...? See (61): 
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(61) I never seen a bandana.        (Adam, 3;0) 
I never heard of him.        (Adam, 4;6) 
I see you have bought new toys.     (Adam, 4;6) 
Have you seen my gun?        (Abe, 3;6) 
Have you ever heard about a dog mailman?   (Abe, 4;0) 
I’ve seen them.         (Ross, 4;0) 
We’ve been waiting for that for a long time.  (Ross, 4;6) 
Ever heard of a animal that say cuckoo cuck(oo)?  (Sarah, 4;6) 
No, I haven’t.  [been speaking]     (Naomi 4;6) 

 
The perfect remains infrequent throughout the samples. Although the 
frequency of the perfect is also very low in the adult stage of American English, 
the children use it even less frequently. In the adult conversational data there 
are on average 19 perfect constructions per 750 utterances, whereas the 
children use it rather consistently with a frequency of circa five instances per 
750 utterances from about 4;6 onward. Only Abe uses the construction 13 
times in his sample at 4;6, which is adultlike. 

Expressions of event quantification (π2) also belong to the constructions 
that come in later. They are very infrequently though consistently used with one 
or two instances per sample from about 3;6 or 4;0. Adam is the first who uses 
these expressions, from age 3;0, although it is doubtful whether he really 
understands the form (see (62)). Sarah is the last who uses event quantification, 
at age 5;0. All the possible expressions are used in the child data: used to and 
would for past habitual, will for present habitual and keep –ing for frequentative. 

 
(62) I used to shave, just like daddy.      (Adam, 3;0) 

Why Paul keeps going over here?      (Adam, 3;6) 
Sometimes this foot will get tender.    (Abe, 4;0) 
My mommy keeps getting mad at me.    (Naomi, 4;6) 
A long time, you wouldn’t let us see it.    (Ross, 6;0) 
When I was four, I used to go.     (Sarah, 5;0) 

 
Event-oriented (π2) and proposition-oriented modality (π3) also come to be 

used in phase 3. Event-oriented modality is used from about age 3;0 (Ross, Abe 
and Peter) or 4;0 (Naomi, Adam and Sarah) with circa five to eight instances 
per sample. Most commonly used are could, might, and have to. In (63), Abe uses a 
root-possibility marker could in combination with a passive construction. This 
raises an event-oriented reading. The modal auxiliary expresses the impossibility 
of the occurrence of the event of ‘the clothespin being snapped’, and does not 
express an inherent property of the first argument (which is left implicit). 
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(63) CHI:  Where did you put that other clothespin? 
MOT: I put em in the bag 
CHI:  No. That one that couldn’t be snapped.  (Abe, 3;6) 

 
In (64), might is used to indicate epistemic possibility. It is analyzed as event-
oriented modality (objective epistemic modality), as the father and transcriber 
seem to have understood it that way.  

 
(64) CHI:  This is very breaky 

FAT:  What? 
CHI: Because it’s very sharp and it falls [= It might fall.] . And my 

mommy might break this and fall this.  
FAT:  You mean might break it and make it fall? 
CHI:  Yeah. 
FAT:  I see. 
CHI: That’s how my momma gonna do it. And then she’s going to 

be in a bad mood. 
FAT: And then she’s going to be in a bad mood. Yeah, she would 

be.          (Ross, 3;0) 
 

Finally, in (65), Adam uses have to to indicate a general rule of conduct that is 
not particularly laid on a specific participant. This is an example of event-
oriented deontic modality.  

 
(65) MOT: No # they shouldn’t throw it on the sidewalk at all # should 

they? That’s where we found those.  [= popsicle sticks] 
CHI:  Have to throw dem in the trashcan where people can’t reach 

dem.        (Adam, 4;0) 
 
Proposition-oriented modality (π3) comes in around the same age as event-

oriented modality, but the frequency is much lower: two or three instances per 
sample. To compare, in the adult-adult sample there are in every 750 utterances 
12 and 7,4 expressions of π2- and π3-modality, respectively. The expressions 
that are used by the children are should, will, might, must and have got to. Some 
instances of will that occur in conditional clauses, mainly in combination with a 
progressive, are analyzed as expressing prediction (π3). See (66): 
 
(66) Situation: Ross (4;0) brought the Hulk’s book to his father. 

CHI: Daddy # if Marky is going to be the hulk # he’ll be needing 
this. 
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In (67) might is used to express uncertainty and in (68) and (69) must and have got 
to are used to express certainty.  

 
(67) CHI:  Someping [: something] might come out my pocket. 

MOT: What d(o) you have in your pocket? 
CHI:  I got dirt in dere.    (Adam, 4;6) 

 
(68) She must have learned that in a stupid way. (Ross, 4;0) 

 
(69) Situation: Ross (7;6) and his father are speculating why Ross has feet 

like the Indians. 
CHI:  It-’has gotta be an ancestor.  

 
Finally, in (70) should is used to express weak certainty, which is based on 
inference. 

 
(70) CHI:  I even ate the house up except for the floors. Aren’t you  

cold, Daddy? 
FAT:  Nope. 
CHI:  You should be because I ate up our whole house. (Abe, 4;6) 

 
In sum, children in phase 3 begin to acquire TMA expressions that are 

infrequent in the adult stage of English: perfect aspect, irrealis forms, event-and 
proposition-oriented modality and event quantification. The use of the future 
tense is more common now for all children. The present and past tense are now 
freely used in different contexts, just like the future tense.  

In the last samples of the children, the use of TMA expressions is not yet 
identical to the adult stage. This implies that the development continues for 
quite a long time to get the details right. 

8.4.4 Summary 

The TMA system of most children starts out with progressive aspect (π1) and 
present tense copula (π2), which presumably are unanalyzed constructions at 
that stage. In the second phase participant-oriented modality (π1), prospective 
aspect (π1) and past and present tense main verb forms come in (π2). The third 
phase is characterized by the acquisition of irrealis (π2), perfect aspect (π1), 
event-oriented modality (π2), event quantification (π2) and proposition-
oriented modality (π3). There is individual variation. In particular Sarah’s 
development is rather different in that she immediately begins with many 
different TMA expressions, but with little variation of use: she uses a few 
present tense forms, a few past tense forms, a few progressives, a few copula 
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constructions, and a few modal auxiliaries. She furthermore shows a much 
slower and more gradual increase in frequency of TMA expressions.  

In order to test the hypotheses, the exact acquisition order of TMA 
expressions needs to be determined by objective measures of productivity, as 
discussed in 8.2: relative proportions of operators compared to the final stage, 
variation in use and contrastive use. This is the topic of the next three sections.  

8.5 QUANTITATIVE ANALYSIS 

8.5.1 Introduction 

The first analysis regards the relative frequency of operators, not specified for 
or subdivided according to semantic function. In 6.4.1.3 it was shown that 
operators in adult-adult conversations are unevenly distributed. See Table 8-10: 

Table 8-10. Distribution of operators in adult-
adult conversations (N = 2502) 

 
 
 
 
 
 

 
The proportion of π1-operators (tokens) in adult English is much smaller than 
the proportion of π2-operators. This unevenness in the adult distribution 
implies that if the child distribution shows a smaller proportion of π1-operators 
than of π2-operators this does not necessarily mean that π1-operators are 
acquired later, for the child may simply show an adultlike distribution of 
operators. If the proportion of π1-operators in child language is significantly 
larger than in the adult sample and the proportion of π2-operators is equal to 
or smaller than the proportion in the adult sample, then this indicates that π1-
operators are easier to acquire for the child. A larger proportion of π1-
operators in child than in adult language, and an equal or smaller proportion of 
π2-operators may therefore be taken as support of H6. The same way of 
reasoning holds for the proportion of π3-operators. If the proportion of π3-
operators is smaller in the child samples than in the adult sample and the 
proportion of π2-operators is equal to or larger than in the adult samples, this 
indicates that the acquisition of π2-operators starts earlier than the acquisition 
of π3-operators. A general problem with respect to π3-operators, however, is 
that the frequency in the target stage is very low. This implies that, if π3-

Operators N  % 

π1 403 16 

π2 2072 82 

π3 27 1 



CHAPTER 8 

 

290

operators are absent in a child’s sample, it may be because they are acquired 
later, or it may be because they are used with an adultlike low frequency and 
they are simply not attested in the restricted amount of data of the child (cf. 
Tomasello & Stahl 2004). It is therefore important to compare the proportions 
of different categories to the final distribution in adult language, in order to 
determine the order of acquisition. Is the distribution for the child at that 
particular age different from what adults do? Or do they show an adultlike 
distribution from the start? In H6a the expected outcomes are formulated: 
 
H6a: The relative frequency of π1-operators is larger in child language than 

in adult language, whereas the relative frequency of π3-operators is 
smaller. The relative frequency of π2-operators differs least from the 
adult stage. 

8.5.2 Method and analysis 

The distribution of different types of operators in the adult-adult conversations 
is taken as the final stage of English, where the child eventually ends up. Only if 
the distribution in the child sample and the adult sample differ significantly 
from one another, this yields information about the acquisition order of TMA-
expressions. Statistical tests have been applied in order to test whether H0 could 
be rejected: the distributions of operator types in the child’s speech and in adult 
speech are equal. Recall that the TMA expressions in the different samples are 
classified according to their scope, what type of operator they are. If the 
number of TMA expressions in a child’s sample is larger than 25 (Nchild > 25), 
the distribution of these operators in the child’s sample is compared to the 
adult sample by a statistical test. The χ2-test is used if the criterion of Siegel & 
Castellan (1988) is reached: 

When r is larger than 2, (…) the χ2-test may be used if fewer than 20 percent of 
the cells have an expected frequency of less than 5 and if no cell has an expected 
frequency of less than 1. (p.123). 

For many samples, the criterion of Siegel & Castellan was not reached, because 
the expected frequency for π3-operators was less than 1. In those cases, only 
the distribution of π1- and π2-operators in the child’s speech was compared to 
the distribution of π1- and π2-operators in the adult sample. This implies that 
only part of the hypothesis could be tested, namely whether π1-operators are 
acquired before π2-operators. In those cases, Fisher’s Exact test was used.  

A further general remark regarding the statistical methods concerns the 
significance level (α). In this study it is set at .01, which is rather strict. The 
reason for this decision is that the number of analyses is very large, which 
increases the experimentwise risk (the risk of any false rejection). By keeping α 
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at .01 per hypothesis, the experimentwise risk does not become too large 
(Cohen 1992: 156). Whenever H0—the distributions of operator types in the 
child’s speech and in adult speech are equal—could be rejected, it is determined 
which categories in child and adult sample differed most. The discussion of the 
results is limited to these categories. 

8.5.3 Results 

8.5.3.1 Child distribution compared to adult distribution 

The results are presented more or less from the youngest to the oldest child: (i) 
Eve, from 1;6 to 2;3; (ii) Peter, from 1;9 to 3;0; (iii) Nina, from 2;0 to 3;0; (iv) 
Naomi, from 1;6 to 4;6; (v) Adam, from 2;3 to 4;6; (vi) Sarah, from 2;3 to 5;0; 
(vii) Abe, from 2;6 to 5;0 and finally (viii) Ross, from 2;6 to 7;6. For each child, 
the absolute numbers of TMA expressions analyzed according to their scope 
are presented in Table 8-11 to Table 8-18. In these tables, it is indicated which 
test is applied for comparing the distribution in child and adult language: the 
χ2-test compares all operators and the Fisher’s Exact test only the proportions 
of π1- and π2-operators. If the number of TMA expressions in the child’s 
sample was below 25, the distributions are not compared by a statistical test, 
since this created expected frequencies that were too low for the Fisher’s Exact 
test. The frequency of different types of operators as the proportion of all 
operators is presented for the eight children in Figure 8-1 to Figure 8-8. Each 
column in a figure presents the distribution of different types of operators for a 
specific sample. Only samples are presented in which the number of TMA 
expressions in the child’s sample is above 25. The rightmost column in each 
table shows the distribution in the adult-adult conversations, which was already 
presented in Table 8-10. In order to be able to interpret the value of the 
quantitative results, qualitative discussion is provided where needed. The 
absolute frequencies of TMA expressions for each semantic domain are 
presented in Appendix C. 

Table 8-11 and Figure 8-1 present the absolute and relative frequencies of 
operators in Eve’s speech. The first sample at 1;6 contained only six TMA-
expressions. No statistical test was applied and this sample is not presented in 
Figure 8-1. For all other samples, the expected frequencies for π3-operators 
were lower than 1, so that the χ2-test could not be used. Therefore, only the 
distributions of π1- and π2-operators in Eve’s samples are compared to the 
adult distribution with Fisher’s Exact Test. In all samples the distributions are 
significantly different: the proportions of narrow scope operators in Eve’s 
speech are significantly larger than in the adult sample, whereas the proportions 
of medial scope operators are significantly smaller than in the adult sample. 
This is in accordance with the hypothesis. 
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Table 8-11. Absolute frequency of operators in Eve’s speech, compared 
to adult distribution 

EVE 
Age 

 

Operators 1;6 1;9 2;0 2;3 

π1 4 50 74 78 

π2 2 9 106 180 

π3 - - - - 

N = 6 59 180 258 

p (F’s Exact) = - < .001 < .001 < .001 

Figure 8-1. Distribution of operators in Eve’s speech and adult sample 

The distribution of operators in Peter’s speech is presented in Table 8-12 
(absolute frequencies) and Figure 8-2 (relative frequencies). The Fisher’s Exact 
test was used at 2;0 to compare the distribution of operators with narrow scope 
and medial scope in Peter’s samples and the adult sample. From age 2;3 
onwards the χ2-test could be used. The distribution of operators appears to be 
significantly different from the adult sample only at 2;0 and 2;6. At 2;0 the 
proportion of π1-operators is smaller in Peter’s speech than in adult language, 
whereas at 2;6 the proportion of narrow scope operators in Peter’s speech is 
larger than in adult language. How can this pattern be explained? The 
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distribution at 2;0 is contrary to expectations in that the proportion of π1-
operators is smaller than in the adult sample, and as a consequence, the 
proportion of π2-operators is large. However, when the adult data are 
compared in more detail to Peter’s sample, it is clear that Peter’s category of 
π2-operators is far from adultlike at 2;0. It appears that the large number of π2-
operators is for a major part the result of present tense copulas (46 of the 51 
items). They make up 92% of all the present tense expressions in Peter’s 
speech, whereas in the adult sample, only 40% of all present tense expressions 
are copulas. Most of the copulas in Peter’s speech could be considered 
unanalyzed forms. Peter uses what’s this or what’s that (there) 28 times. 
Furthermore, he uses the constructions that’s X seven times and this is X eight 
times.5 It is likely that the copulas in these constructions are no real expressions 
of present tense in Peter’s speech, but unanalyzed chunks. The productivity of 
both π1- and π2-operators thus seems to be very limited at age 2;0. At 2;3, the 
distribution of operators is not significantly different from the adult sample, but 
again, when the data are examined in more detail, it appears that Peter only 
incidentally uses TMA expressions in a creative way.  Appendix D presents all 
utterances with TMA expressions that are used by Peter in this sample. 
Especially the group of π2-operators consists for a very large part of fixed 
constructions. The group of present tense markers consists for 69% of present 
tense copulas. In contrast, π1-operators seem to be used more creatively and 
variably. Only around 2;6, Peter seems to have started using TMA expressions 
more actively and productively. The proportion of present tense marking by 
copulas has dropped to 59% and both π1- and π2-operators occur in a variety 
of constructions. It is in this sample that the proportion of π1-operators is 
larger in Peter’s speech than in adult speech. This suggests that at this age, Peter 
is more actively acquiring π1-operators than π2-operators, whereas in the 
previous samples there was no indication that Peter was actively acquiring π2-
operators. Finally, at 3;0, the distribution is comparable to the adult 
distribution. The proportion of present tense copula has further decreased to 
47%, which approximates the adult proportion of 40%. In sum, Peter seems to 
start with a phase of mainly unanalyzed usage of TMA expressions, especially 
constructions with present tense copulas, which lasts until about 2;3. Around 
that age he is beginning to discover the function of TMA expressions and is 
more actively applying them. This seems to be easiest for TMA expressions 
with narrow scope, as their proportion is relatively large at 2;6. Around 3;0, 
Peter seems to master the use of the most frequent TMA markers in English 
(tense, aspect and participant-oriented modality). 

                                                      
5 The other three expressions with copulas are back is open, here’is a daddy and where’s the screw. 
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Table 8-12. Absolute frequency of operators in Peter’s speech, 
compared to adult distribution 

PETER 
Age 

 

Operators 1;9 2;0 2;3 2;6 3;0 

π1 2 2 39 88 70 

π2 0 51 150 263 359 

π3 - - 0 0 1 

N = 2 53 189 351 430 

p (F’s Exact) =  -  < .01    

χ2 =   4.5 20.5 2.8 

p (χ2) =   .11 < .001 .25 

 

Table 8-13. Absolute frequency of operators in Nina’s speech, 
compared to adult distribution 

NINA 
Age 

 

Operators 2;0 2;3 2;6 3;0 

π1 11 54 39 88 

π2 38 172 196 280 

π3 - 0 0 0 

N = 49 226 235 368 

p (F’s Exact) =  .244    

χ2 =   11.1 2.6 17.2 

p (χ2) =   < .01 .28 < .001 
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Figure 8-2. Distribution of operators in Peter’s speech and adult sample 

Figure 8-3. Distribution of operators in Nina’s speech and adult sample 

The distribution of operators in Nina’s speech is presented in Table 8-13 and 
Figure 8-3. At 2;0, there is no significant difference between the child and adult 
distribution of π1- and π2-operators according to Fisher’s Exact test. The χ2-
test is used for the samples from 2;3 onwards. There appear to be significant 
differences at 2;3 and 3;0 in that the proportion of π1-operators in Nina’s 
speech is larger than in the adult sample and the proportions of π2- and π3-
operators is smaller. This suggests that π1-operators are more prominent in 
Nina’s speech than they are in adult speech, whereas π2- and π3-operators are 
less prominent. 
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Table 8-14. Absolute frequency of operators in Naomi’s speech, compared to adult 
distribution 

NAOMI 
Age 

 

Operators 1;6 1;9 2;0 2;3 2;6 3;0 3;6 4;6 

π1 0 44 66 67 64 77 125 85 

π2 2 53 108 165 208 232 307 387 

π3 - 0 0 0 0 0 1 0 

N = 2 97 174 232 272 309 433 472 

χ2 =  - 56.7 54.8 26.3 12.2 17.9 42.7 6.0 

p (χ2) =  < .001 < .001 < .001 < .01 < .001 < .001 .05 

Table 8-15. Absolute frequency of operators in Adam’s speech, compared to adult 
distribution 

ADAM 
Age 

 

Operators 2;3 2;6 2;9 3;0 3;6 4;0 4;6 

π1 4 32 42 67 132 136 161 

π2 14 38 51 165 314 358 437 

π3 - - - 0 0 0 1 

N = 18 70 93 232 446 494 599 

p (F’sExact) - < .001 < .001     

χ2 =     26.3 50.1 40.8 41.2 

p (χ2) =    < .001 < .001 < .001 < .001 

 
The distributions of operators in Naomi’s samples are presented in Table 

8-14 and Figure 8-4. All the samples from 1;9 up to 3;6 are significantly 
different from the adult distribution according to the χ2-test The proportions 
of π1-operators in the samples of Naomi are always larger than in the adult 
sample and he proportion of π3-operators is always smaller than in the adult 
sample. At 1;9 and 2;0 the proportion of π2-operators is also smaller than in 
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Figure 8-4. Distribution of operators in Naomi’s speech and adult sample 

Figure 8-5. Distribution of operators in Adam’s speech and adult sample 

the adult sample. The results are in accordance with H6a: π1-operators are 
relatively more dominant in Naomi’s speech than in adult speech, whereas π2-
operators are less dominant up to 2;0 and π3-operators are less dominant at 
least up to the age of 3;6.  

The distribution of scope in Adam’s language is presented in Table 8-15 and 
Figure 8-5. In the samples at 2;6 and 2;9 the proportion of narrow scope 
operators is significantly larger than in the adult sample, according Fisher’s 
Exact test. For the samples from 3;0 years onward χ2 was calculated. The 
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proportion of π1-operators in these samples is larger than in the adult sample 
whereas the proportion of π2- and π3-operators is smaller than in the adult 
sample. These results strongly support H6a. 

The distribution of operators in Sarah’s speech is presented in Table 8-16 
and Figure 8-6. In the samples from 3;6 up to 4;6, the proportion of operators 
with narrow scope is larger than in the adult sample and the proportions of 
operators with medial and with wide scope are smaller than in the adult sample. 
At 5;0, Sarah uses no π3-operators, whereas four instances of π3-operators 
might have been expected. However, as the proportions of π1- and π2-
operators at this age are nearly similar to the adult distribution, and constitute 
the vast majority of all operators, the absence of π3-operators does not lead to 
a general significant difference with the adult sample. In general, the data 
support H6a: when Sarah’s distribution is different from the adult sample, it is 
skewed towards a larger proportion of π1-operators and a smaller proportion 
of π3-operators. What is, however, unexpected from H6a is that the differences 
do not occur in the earliest samples: from 2;3 to 3;3, the proportion of π1-
operators is not larger than in the adult sample. This suggests that Sarah starts 
acquiring π1- and π2-operators simultaneously, which was already discussed in 
8.4.4 and from 3;6, she acquires π1-operators at a faster rate. A qualitative 
analysis of Sarah’s early data reveals that she at first uses fewer progressives 
than the other children, whereas she starts very early with a few present tense 
and past tense forms, such as I got, I like and I want and broke and did. The uses 
of the present tense forms are remarkably frequent, at least from 2;9. At 2;9 the 
phrase I want accounts for 24 of the 65 π2-operators, at 3;0 for 48 of the 132 
π2-operators and at 3;3, I like and I want together account for 47 of the 191 π2-
operators. From 3;6 onwards, in contrast, the use of I want is much more 
sparse. At 3;6, it is only used 13 times, at 3;9 20 times (including five I don’t 
want’s), and from that age it is used at most six times per sample. The high 
frequency of this single construction probably influences the proportion of π2-
operators to a large extent. At the age at which the use of this construction 
drops down, Sarah appears to be using π1-operators relatively more often than 
is done in the adult stage of English. 
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Table 8-16. Absolute frequency of operators in Sarah’s speech, compared to adult 
distribution 

SARAH 
Age 

 

Operators 2;3 2;6 2;9 3;0 3;3 3;6 3;9 4;0 4;6 5;0 

π1 6 1 4 15 31 83 76 93 93 82 

π2 24 26 61 121 161 244 228 245 321 350 

π3 - - - 0 0 0 0 2 0 0 

N = 30 27 65 136 192 327 304 340 414 432 

p (F’sExact) .617 .109 .028        

χ2    4.1 2.1 20.4 17.9 26.7 14.1 6.6 

p (χ2) =    0.13 .35 <.001 <.001 <.001 <.001 .04 

 

Figure 8-6. Distribution of operators in Sarah’s speech and adult sample 

The distribution of operators in Abe’s speech is presented in Table 8-17 and 
Figure 8-7. Up to 3;6, there are significant differences between Abe’s 
distributions and the distribution in the adult sample: in the samples of Abe the 
proportions of π1-operators are larger and the proportions of π2- and π3-
operators smaller than in the adult sample. This suggests that the acquisition of  
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Table 8-17. Absolute frequency of operators in Abe’s speech, compared to adult 
distribution 

ABE 
Age 

 

Operators 2;6 3;0 3;6 4;0 4;6 5;0 

π1 111 140 146 151 155 145 

π2 381 492 552 589 620 569 

π3 0 2 1 5 5 2 

N = 492 634 699 745 780 716 

χ2 =  16.8 15.3 13.7 7.3 7.0 10.3 

p (χ2) =  < .001 < .001  < .01 .026 .031 <.01 

Table 8-18. Absolute frequency of operators in Ross’ speech, compared to adult 
distribution 

ROSS 
Age 

 

Operators 2;6 3;0 3;6 4;0 4;6 5;6 6;0 6;6 7;6 

π1 97 94 50 67 91 85 106 92 58 

π2 277 495 443 464 524 530 469 417 441 

π3 0 1 2 4 0 5 2 2 3 

N = 374 590 495 535 611 620 577 511 502 

χ2 = 25.2 4.4 13.9 4.9 7.5 2.6 4.3 3.1 7.8 

p (χ2) = < .001 .110  < .001 .086 .024 .276 .119 .214 .019 

 
π1-operators is ahead and the acquisition of π2- and π3-operators lags behind, 
which is in accordance with the hypothesis. At 5;0, the proportion of π1-
operators is again larger and of π3-operators smaller than in the adult sample. 

Finally, the distribution of operators in Ross’ speech is presented in Table 
8-18 and Figure 8-8. At 2;6 there is a significant difference between Ross’ 
sample and the adult sample in that the proportion of π1-operators is larger in 
Ross’ speech and the proportion of π3-operators smaller. At 3;6 the 
proportions of operators with both narrow scope and wide scope are  
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Figure 8-7. Distribution of operators in Abe’s speech and adult sample 

Figure 8-8. Distribution of operators in Ross’ speech 

significantly smaller than in the adult sample. The distributions of operators in 
all other samples do not differ significantly from the adult distribution. Why the 
proportion of π1-operators is so small at 3;6 is unclear. There are no specific 
constructions that predominate Ross’ speech and the sample does not show any 
peculiarities. As π1-operators in the samples before 3;6 are already used 
frequently and with many different predicates, I do not take the small 
proportion at 3;6 as an indication that Ross has not yet mastered π1-operators. 
What is important with respect to the hypothesis is that the earliest sample 
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shows a distribution of operators that is different from the adult sample in the 
expected direction. Operators with narrow scope are at first more dominant in 
Ross’ speech than in adult speech. 

8.5.3.2 Summary 

If the distribution of operators in the children’s samples differs from the adult 
distribution, it is in most cases the result of a larger proportion of operators 
with narrow scope in the child samples. The exceptions are the samples of 
Peter at 2;0 and Ross at 3;6. They both show a significantly smaller proportion 
of operators with narrow scope than the adult sample. The sample of Peter 
appears to contain many frozen forms with a present tense copula. Why the 
sample of Ross shows an unexpected distribution is unclear.  

The data in general confirm the expectation that the proportion of π1-
operators is larger in child language than in adult languages. There are large 
individual differences in the ages until which the proportions differ, varying 
from about 3;0 to 4;6. Furthermore, not all early samples show a distribution 
that is different from the adults. In particular Sarah’s development is 
remarkable in that the distributions in her samples up to 3;3 do not differ from 
the adult stage. In general, the data suggest that children start acquiring π1- and 
π2-operators around the same time, whereas the acquisition of π1-operators 
goes faster at a certain stage. On the basis of these results, the general 
hypothesis that π1-operators are acquired before π2-operators may be too 
absolute: π1-operators seem to be acquired before or simultaneously with π2-
operators. 

The proportion of π3-operators is very small both in adult and in child 
language, which makes the value of a statistical difference for this type of 
operator disputable. The low frequency or often complete absence of wide 
scope operators may either result from an adultlike distribution which makes 
the chance of occurrence in 750 utterances very low, or it may be the result of 
later acquisition. What speaks in favor of the latter explanation, is that the 
observed frequency of π3-operators in the children’s samples is always lower 
than the expected frequency. For example, the expected frequency of π3-
operators in Adam’s sample at age 4;6 is 5.4 π3-operators but the observed 
frequency is one π3-operator; the expected frequency in Sarah’s sample at 5;0 is 
3.9, whereas the observed frequency is 0; the expected frequency of π3-
operators in Abe 5;0 is 6.4, but the observed frequency is 2. This pattern holds 
for all child samples, which justifies the conclusion that the use of π3-operators 
is not yet adultlike in the later samples. This supports the hypothesis that π3-
operators are acquired later than π1- and π2-operators. 
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8.5.3.3 Role of input 

When the distribution in the children’s samples is different from the 
distribution in the adult-adult conversations, then this might be caused by the 
complexity of the different operators, as assumed, but it may also be the case 
that children simply imitate what they hear. The distribution of operators in the 
children’s samples may be a reflection of the distribution they hear in the input. 
Is the distribution of operators in the input skewed in the same direction as in 
the children’s samples? The distributions of operators in the samples of Naomi, 
Nina and Abe will be compared to the distribution in the input to these 
children. The distribution of operators in the input will also be compared to the 
distribution in adult-adult conversations in order to find out whether parents 
adjust their language when speaking to children. This will be tested by Fisher’s 
Exact test or the χ2-test, depending on the expected cell frequencies (see 8.5.2).  

The data are presented in a similar format as in the previous section. The 
tables present the absolute numbers of operators in the input to the child, 
divided for scope. The test results are also presented in the tables. Furthermore, 
when the number of TMA expressions is larger than 25 in the child’s sample, 
the distribution of operators in the child’s sample is compared to the 
distribution in the input with Fisher’s Exact test or with the χ2-test. These 
results are only discussed in the text. Finally, the figures contain a comparison 
of the relative frequencies in the child data, the input and the final adult stage. 
The distribution for the child and the input in one sample are presented in 
columns next to each other at each age. The rightmost column displays the 
distribution in the adult-adult conversations (see Table 8-10). Only child 
samples that contain more than 25 TMA expressions are included in the 
figures. The absolute frequency of TMA expressions for each semantic domain 
is presented in Appendix E. 

The absolute frequency of operators in the input to Naomi is presented in 
Table 8-19. The relative frequency of operators in Naomi’s speech, the input to 
Naomi and in the adult sample is presented in Figure 8-9. The distribution in 
the input is first compared to the adult-adult conversations. It appears that the 
distribution in the input to Naomi is different from the adult sample at 1;6, 1;9, 
2;0, 2;3 and 3;6. At 1;6, the proportion of π1-operators is smaller in the input 
than in the adult sample. In the other samples the proportion of π1-operators 
in the input is larger than in the adult sample. In all the input samples for which 
it could be tested, the proportion of π3-operators is smaller than in the adult 
sample. The distribution in the input to Naomi at 2;6, 3;0 and 4;6 does not 
differ significantly from the adult sample. Overall, the results indicate that 
Naomi’s parents adjust their language when speaking to a child by using 
proportionally more π1-operators and fewer π3-operators. However, this is not  
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Table 8-19. Absolute frequency of operators in input to Naomi, compared to adult 
sample 

Input to 
NAOMI  

Input 
 

Operators at 1;6 at 1;9 at 2;0 at 2;3 at 2;6 at 3;0 at 3;6 at 4;6 

π1 64 142 44 127 92 103 72 66 

π2 440 444 120 473 408 435 240 300 

π3 0 1 0 0 0 0 0 1 

N =  504 587 164 600 500 538 312 367 

χ2 =  9.5 25.0 14.1 14.7 6.8 8.5 12.5 2.9 

p (χ2) =  < .01 < .001 < .001 < .001 0.03 0.01 < .01 0.24 

 

Figure 8-9. Distribution of operators in Naomi’s speech, input to Naomi, and adult 
sample 

the case for the earliest sample at 1;6 and neither for most samples from 2;6 
onward.  

Furthermore, the distribution in Naomi’s language is compared to the 
distribution in the input. It only differs significantly from the input at 1;9 
(Fisher’s Exact test: p < .001) In this sample, the proportion of π1-operators is 
larger in Naomi’s speech than in the input. The results show that the 
distribution of operators in the input language is skewed in the  
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Table 8-20. Absolute frequency of operators in input to Nina, compared to adult 
sample 

Input to  
NINA 

Input 
 

Operators at 2;0 at 2;3 at 2;6 at 3;0 

π1 101 204 271 136 

π2 444 646 812 675 

π3 0 1 4 3 

N = 545 851 1087 814 

χ2 =  7.6 32.5 42.2 3.5 

p (χ2) =  .02 < .001 < .001 .17 

 

Figure 8-10. Distribution of operators in Nina’s speech, input to Nina, and adult 
sample 

same direction as in Naomi’s speech. However, the distribution in Naomi’s 
language is skewed more than in the input at 1;9 and it is skewed up to a later 
age, to 3;6, whereas the distribution in the input at 2;6 and 3;0 was not different 
from the adult distribution. 

The absolute frequency of operators in the input to Nina is presented in 
Table 8-20. Figure 8-10 presents the distribution of operators in Nina’s speech, 
the input to Nina and in the adult sample. The input to Nina is compared to 
the adult sample. It appears that at 2;0, 2;3 and 2;6, the proportion of operators 
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with narrow scope in the input is larger than in the adult sample. The 
proportion of operators with wide scope is always smaller than in the adult 
sample. These differences are significant at 2;3 (χ2 = 32.5, p < .001) and 2;6 (χ2 
= 42.2, p < .001). These results clearly show that the parents of Nina are 
adjusting their speech when talking to a child, by using relatively more π1-
operators and fewer π3-operators. 

The input distribution and the distribution in Nina’s speech are also 
compared. At 2;0 and 2;3, there are no significant differences (at 2;0, p (F’s 
Exact) = .57; at 2;3, p (F’s Exact) = 1.0). However, at 2;6 and 3;0 the 
distribution of operators in the input and in Nina’s speech are significantly 
different (at 2;6, p (F’s Exact) < .01; at 3;0, p (F’s Exact) < .01). At 2;6 the 
proportion of π1-operators in Nina’s speech is small compared to the input and 
similar to the adult distribution whereas at 3;0 the proportion of π1-operators is 
large compared to the input and the adult distribution and the input is similar to 
the adult distribution. The general tendency in both the input and the child 
sample is that the distribution is skewed from the adult distribution in that the 
proportion of π1-operators is larger for some of the samples. However, the 
exact samples for which this holds are not the same. Nina’s distribution differs 
in her last sample at 3;0, whereas the input distribution by then is similar to the 
adult distribution. 

Finally, the distribution of operators in the input to Abe is examined. See 
Table 8-21 and Figure 8-11. First, the distribution in the input is compared to 
the adult sample. There appear to be no significant differences between the 
samples. The proportions of π1-operators are larger in the input at 2;6 and 3;0 
than in the adult sample, but this does not lead to a significant difference. 
Moreover, in each sample the proportions of π3-operators are smaller in the 
input than in the adult sample, but this does not lead to significant differences 
either. This suggests that the parents of Abe are only slightly adjusting their 
language when speaking to Abe and that they are addressing him in a very 
adultlike way.  

The distribution in the input is furthermore compared to the distribution in 
Abe’s speech. There appear to be no significant differences in the distribution 
of scope at all ages. (At 2;6, p (F’s Exact) = 0.12; at 3;0, χ2 = 15,3, p = 0.57; at 
3;6, p (F’s Exact) = 0.09; at 4;6, p (F’s Exact) = 0.12). Considering the fact that 
Abe’s distribution was different from the adult sample at 2;6, 3;0 and 3;6, this 
implies that Abe’s distribution is more skewed from the target stage than the 
input language. The distribution in the input language is in between Abe’s 
distribution and the adult distribution, so that no significant differences are 
attested either way. 
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Table 8-21. Absolute frequency of operators in input to Abe, compared to adult 
sample 

Input to  
ABE 

Input 
 

Operators at 2;6 at 3;0 at 3;6 at 4;6 

π1 114 140 75 57 

π2 494 570 395 299 

π3 2 4 3 2 

N = 610 714 473 358 

χ2 =  5.1 6.2 .8 .8 

p (χ2) = .08 .04 .67 .65 

Figure 8-11. Distribution of operators in Abe’s speech, input to Abe, and adult sample 

8.5.3.4 Summary 

The input shows either a similar distribution of operators as in adult-adult 
language or the distribution is skewed in the same direction as in the children’s 
speech: the proportion of π1-operators is larger in the input than in the adult-
adult sample and the proportion of π3-operators is smaller than in the adult 
sample. It seems that the parents adjust their language addressed to their child 
until the child is around age 2;6.  

For Abe, his distributions of operators are never significantly different from 
the distributions in the input. However, his distributions do differ significantly 
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from the adult sample up to 3;6, whereas the input distributions do not differ 
significantly from the adult distribution. The distributions in the input are thus 
very similar to the distribution in the adult-adult-conversations and also very 
similar to the distribution in Abe’s samples, whereas these two distribution do 
differ from each other. This implies that the input distribution must lie 
somewhere in between the child and the adult distribution. The input 
distribution is skewed in the same direction as Abe’s distribution, but not 
enough to raise a significant difference with the adult sample. 

The correlation between the distribution of operators in the input and in 
child language is high, but there are differences. The distribution of Naomi at 
1;9 differs, in that her proportion of π1-operators is larger than in the input, 
whereas the proportion of π1-operators in the input was already larger than in 
the adult sample. Secondly, Nina’s distribution differs at 2;6 and 3;0 from the 
input. At 2;6, the parents show a more childlike distribution while Nina’s 
distribution seems to be adultlike. At 3;0 the opposite pattern holds. It is 
unclear why this is the case.  

It can be concluded that the distribution in child directed speech is skewed in 
the same direction as in child language, but to a lesser extent: the input samples 
differ less from the adult-adult sample than the child samples do. The input 
thus seems to be a strong influential factor, but cannot by itself account for the 
distribution in child language: the children do not simply imitate what they hear. 

8.5.4 Discussion and conclusion 

It appears that H6a is in general confirmed. For each child there are several 
samples in which the distribution of operators differs from the adult sample in 
that the proportion of π1-operators is larger than in adult-adult-conversations. 
Moreover, the proportion of π3-operators in the children’s samples is lower 
than in the adult-adult conversation, in cases where this could be tested. Can 
these results be interpreted as evidence for the acquisition order of π1-
operators before or at the same time as π2-operators and π2-operators before 
or at the same time as π3-operators (H6)? The hypothesis should be slightly 
modified to account better for the data. Most children start acquiring π1- and 
π2-operators around the same age, but the acquisition of π1-operators goes a 
bit faster. π1-Operators are thus not necessarily acquired before, but rather 
before or simultaneously to π2-operators and at a faster rate. This is still in 
accordance with the Scope Hierarchy and H3: children never have a TMA 
system that contains π2-operators, but no π1-operators, or π3-operators but no 
π1- and π2-operators. Regarding the acquisition of π3-operators, these are 
acquired later than the other two types of operators. 

Reasons for the children acquiring π1-operators before or simultaneous to 
π2-operators and not the other way around were also explored. The Scope 
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Hierarchy predicts (H6) that operators with narrower scope are less complex 
and express less abstract meanings. Therefore, they are easier to acquire. 
However, the acquisition order may also be influenced by the distribution in 
the input. Therefore, the input to three children was examined. It appeared that 
the distribution of operators in the input is skewed in a similar direction as the 
distribution in child language, compared to the adult-adult stage. The category 
of π1-operators is proportionally larger and the category of π3-operators 
proportionally smaller than in adult-adult conversations. However, the 
distribution in the input is skewed to a lesser extent and up to a younger age, 
around 2;6. The data show that the children do not exactly copy the 
distribution in the input. In two samples, the proportion of π1-operators is 
significantly larger in the child’s speech than in the input and in one sample, the 
proportion of π1-operators is smaller. The input probably has an important 
effect on the acquisition order of the TMA expressions, as the frequency of 
operators with narrower scope is larger than the frequency of operators with 
wider scope, but the input cannot in itself account for the distribution in the 
children’s samples. Furthermore, it has to be explained why parents adjust their 
language when speaking to children. The Scope Hierarchy forms a reasonable 
explanation for this: adults try to use the forms that their children understand, 
the forms that are cognitively least complex and communicatively most 
fundamental. Finally, notice that it is not the absolute frequency of operators 
that is decisive for the acquisition order: although π2-operators predominate in 
the input, it is not the case that they come in before π1-operators. This would 
be the expected development if language acquisition was only driven by 
frequency analyses of the input. 

8.6 QUALITATIVE ANALYSIS: VARIATION IN USE 

8.6.1 Introduction 

Since the frequency does not yet show how productive the TMA-expressions 
are, qualitative analyses are also needed. For Peter and Sarah, for example, it 
already appeared that the preponderance of certain constructions did largely 
influence the frequency patters. The first qualitative analysis involves variation 
of predicates: does the child use the TMA expression with different main 
predicates? If a child uses a specific morpheme only with one predicate, it is 
highly plausible that the string is unanalyzed and that the child is not 
consciously using the morpheme. When the child uses the morpheme with 
more different types, there is more chance that the child has analyzed the form 
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at least to a certain extent, and recognizes that part of the construction occurs 
in different contexts. With respect to this criterion, H6b was formulated: 
 
H6b: The variation in use of operators—use of a specific operator with 

different predicates—follows the order of the hierarchy: π1-operators 
are used with different predicates before π2-operators, which in turn 
are used with different predicates before π3-operators.  

 
The analysis of variation in use is restricted to i) the acquisition of inflection on 
the main predicate and ii) the acquisition of auxiliaries. These groups are 
studied separately so that the complexity of the form (inflection might be 
harder or easier to acquire than auxiliaries) does not influence the results. First 
the acquisition of inflection on the main predicate will be examined in 8.6.3. 
The inflections on copulas or auxiliaries are excluded from analysis. This group 
is very homogeneous: it consists of do-support forms, be- and have-auxiliaries 
and inflection (or lack thereof) on modal auxiliaries. The expression forms are 
so different that there is not much ground for considering them as one formal 
group. Second, the acquisition of auxiliaries and periphrastic (unbound) 
constructions are investigated in 8.6.4. This analysis takes place at three levels: 
in the first analysis, the use of each specific form is examined. In the second 
analysis, all modal expressions with similar functions are aggregated. Finally, all 
modal expressions with similar scope are combined. 

8.6.2 General method and analysis 

As argued in 8.2, there is no general agreement about the question with how 
many different predicates a form needs to be used to decide upon its 
productivity. A criterion of two different predicates is used in some research 
(Pizzuto & Caselli 1994), but in my view this is a very low standard. For this 
analysis the threshold is therefore made higher and set at five different 
predicates. This is of course also an arbitrary decision. However, since every 
inflection or every auxiliary has to correspond to the same arbitrary threshold, it 
does give insight in the order of acquisition. For each inflection or auxiliary 
included in the test the co-occurrences with different predicates are traced in 
each sample. The sample in which the form is used with the fifth new predicate 
is considered the age of acquisition. The different predicates with which the 
expression forms are used are thus cumulated. Predicates that can take 
prepositions—go, go up, go down; sit, sit down; take, take away, etcetera—or that can 
describe different event types—draw quickly (atelic) vs. draw a house (telic)—are 
considered the same basic predicate. Further methodological details that hold 
for the specific analyses are discussed in the relevant sections. 
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8.6.3 Acquisition of inflection  

The first analysis concerns inflectional expressions that are realized on the main 
predicate (in contrast to inflection on copulas or auxiliaries). The forms 
included in this study are the following: 

 
• Progressive –ing (π1): (be) running, walking;  
• Regular perfect aspect –ed (π1): (have) walked, jumped; 
• Regular past tense –ed (π2):  pushed, pulled; 
• Simple present tense –s (π2): jumps, looks like; 
• Simple present tense –ø in appropriate contexts (π2): (I) want-ø, (you) need-ø, 

(we) have-ø; 
• Regular past forms used as hypothetical (π2): (if I) pushed (it, then it would 

fall). 
• Regular perfect forms used as counterfactual (π2): (if I had) pushed (it, then it 

would have fallen).  
 
The criterion that is applied is: 
 
If a child has used a certain inflection spontaneously6 with at least five 
different predicates the inflection is held to be acquired.  
 

In (71) an example of the analysis is presented. At 2;3, the progressive is used 
three times, but only with two different predicates, go and rain. In the sample at 
age 3;0, Sarah uses the progressive inflection with the fifth different predicate, 
play. This age is taken as the age at which the inflection –ing has become 
productive. It is assumed that Sarah has at least begun to discover the form-
function relation between –ing and progressive function. 

 
(71) I’m going.   (Sarah, 2;3) 1st 

I’m going.   (Sarah, 2;3)  
Raining out.  (Sarah, 2;3) 2nd 
Boy doing?  (Sarah, 2;6) 3rd  
He crying.   (Sarah, 3;0) 4th 
Playing Laura.  (Sarah, 3;0) 5th → criterion reached 
Washing my hands. (Sarah, 3;0) 

 
For the perfect and counterfactual form, the auxiliary have has to be present 

in order to be coded that way or it has to be clear from the context that the 

                                                      
6 Spontaneously = not imitated. Cf. 8.3.3.  
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child intends to express a counterfactual. The zero present tense inflection -ø is 
only counted when the subject is present and the stem form is the correct one.  

The ages at which the children have acquired the different inflectional forms 
according to the five-predicates criterion are presented in Table 8-22 to Table 
8-29. Eve, Peter, Nina, Naomi and Adam first use the progressive –ing (π1) 
productively. The tense inflections (π2) follow several months later. Abe and 
  

Table 8-22. EVE’s use of inflection with five different predicates 

 1;6 1;9 2;0 2;3 

π1  -ing   

π2   -ed 
-ø -s 

Table 8-23. PETER’s use of inflection with five different predicates 

 1;9 2;0 2;3 2;6 3;0 

π1   -ing   

π2    -s -ed 
-ø 

Table 8-24. NINA’s use of inflection with five different predicates 

 2;0 2;3 2;6 3;0 

π1 -ing    

π2  -ø  -s 
-ed 

Table 8-25. NAOMI’s use of inflection with five different predicates 

 1;6 1;9 2;0 2;3 2;6 3;0 3;6 4;6 

π1  -ing       

π2    -ed -s 
-ø 

   

Table 8-26. ADAM’s use of inflection with five different predicates 

 2;3 2;6 2;9 3;0 3;6 4;0 4;6 

π1  -ing      

π2    -s 
-ø 

-ed   
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Ross use all or most inflections productively in their first available sample at 
2;6: in this sample, they are already past phase 1 of the development of TMA 
expressions (see 8.4). Therefore, their data do not reveal information on the 
acquisition order of their very first productive TMA expressions. Sarah, finally, 
is at variance with the other children: she starts out with the zero inflection for 
present tense (π2) at 2;9. At 3;0 she uses the progressive (π1) and present tense 
–s (π2) productively. These data support hypothesis H6b to a large extent, 
except for Sarah’s development. 

None of the children reaches the five-predicate criterion for the regular 
forms of the perfect. Sarah, Abe and Ross have used five irregular forms of the 
perfect at age 4;6, 4;6 and 5;6, respectively, but none of them has used five 
different predicates with the form have –ed. So, whereas the progressive is 
clearly the first inflection that is acquired by most children (which corresponds 
to findings of Brown 1973 and others), the perfect is one of the last inflections 
acquired in American English. Abe’s data show that the acquisition of the 
hypothetical and counterfactual occurs later than the past and present tense. 

Since Eve, Adam and Sarah, were the subjects in Brown’s research, it is 
known at what age they reached the criterion of 90% correct use in obligatory 
contexts for the  progressive, the regular past and the simple present third 
 

Table 8-27. SARAH’s use of inflection with five different predicates 

 2;3 2;6 2;9 3;0 3;3 3;6 3;9 4;0 4;6 5;0 

π1    -ing       

π2   -ø -s  -ed     

Table 8-28. ABE’s use of inflection with five different predicates 

 2;6 3;0 3;6 4;0 4;6 5;0 

π1 -ing      

π2 -ed 
-ø 

-s   -ed 
(hyp) 

(would have) -ed 
(cfl) 

Notes. hyp = hypothetical ; cfl = counterfactual 

Table 8-29. ROSS’ use of inflection with five different predicates 

 2;6 3;0 3;6 4;0 4;6 5;6 6;0 6;6 7;6 

π1 -ing         

π2 -s 
-ed 
-ø 
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Table 8-30. Age at which inflectional categories are acquired, according to the five 
predicates criterion (this thesis) versus the 90% criterion (R. Brown 1973) 

Eve 
 

Adam 
 

Sarah 
 

 
Inflection 

five 
predicates 

90% 
correct 
use 

five 
predicates 

90% 
correct 
use 

five 
predicates 

90% 
correct 
use 

-ing 1;9 1;9-1;11 2;6 2;6-2;11 3;0 2;10-3;1 

-ed 2;0 1;11-2;2 3;6 not yet at 
3;6 

3;6 not yet at 
4;0 

-s 2;3 not yet at 
2;3 

3;0 not yet at 
3;6 

3;0 3;8-4;0 

 
person singular. In Table 8-30, the criterion of Brown is compared to the 
criterion applied in this study. 

It appears that there is not much difference for the age at which the 
progressive reached the criteria. Further, the past tense –ed is acquired by Eve 
around the same age according to Brown’s and to my criterion. However, the 
age of acquisition for the past –ed and the present 3rd person –s is according to 
my criterion considerably younger. There are a few instances of 
overregularization that support the conclusion that the child already uses the 
inflection productively at this younger age. Adam uses two overregularizations 
at 3;6: one regular past and one simple present –s, whereas Brown claims for 
both inflections that they are not yet acquired at 3;6. Consider (72):  

 
(72) Mommy # he growed enough. (Adam 3;6) 

Mommy doos [= does] two.   (Adam 3;6) 
 

The same holds for Sarah. In the samples at 3;6 and 4;0, Sarah uses a regular 
past inflection where she should have used an irregular form. See (73) and (74). 
Brown claims that Sarah has not yet mastered the regular past -ed at the age of 
4;0.  

 
(73) Supposed to be there # you. Where ya winned.   (Sarah 3;6) 

 
(74) MOT:  In the car # what happened to the balloon in the car? 

CHI:   Um # flewed away when I put it out the window. (Sarah 4;0) 
 
The 90% criterion of Brown thus sets the point of acquisition rather late, 

whereas the criterion of five different predicates sets it much earlier. 
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Overgeneralizations show that the child is already actively and creatively 
applying the inflection at this younger age. The five-predicates criterion does 
not indicate the age at which the child has mastered all the conventions of 
when and how to use certain expressions, but it does indicate the age at which 
the child has analyzed the constructions and is making her first creative 
productions. With respect to Sarah’s data, the analysis of Brown points out that 
although Sarah starts out with the present tense –s simultaneously to the 
progressive, near mastery of the progressive (90% criterion) precedes near 
mastery of the present tense –s. This suggests that Sarah’s early inflectional 
forms may not yet be analyzed. She seems to have a more “holistic” learning 
style (cf. Bates et al. 1991; Nelson 1981).  

To summarize, the variation in use of inflection show that most children use 
the progressive marker productively as the first or one of the first operators 
expressed by inflection. After the progressive (π1), the inflections for tense (π2) 
are acquired, but the order of acquisition of present and past tense is 
individually determined. Inflectional forms for irrealis (π2) and perfect aspect 
(π1) are acquired last. Sarah shows a different development, in that she starts 
out with zero present tense inflection (π2), followed by progressive (π1) and 
present tense –s. However, Brown’s analysis shows that Sarah’s use of TMA 
expressions develops very slowly and that her early inflectional forms may be 
unanalyzed. The data strongly support H6b.  

8.6.4 Acquisition of auxiliaries 

The second analysis concerns the acquisition of auxiliaries and periphrastic 
constructions that consist of unbound elements. When children use auxiliaries 
or periphrases with different predicates, they very probably use them as 
analyzed forms. Unlike inflection, they are phonologically rather salient and 
therefore easier to be recognized as separate elements. The analysis includes the 
following forms: 

 
• Prospective gonna and going to (π1): gonna go, going to put; 
• Immediate prospective about to (π1): about to go 
• Each different modal auxiliary (π1, π2 and π3): see explanation below; 
• Future will, ’ll, and would (π2): will go, ’ll put; 
• Habitual would and used to (π2): used to eat, would sleep; 
• Hypothetical or counterfactual would or ’d (π2): (if I pushed it, then it) would 

(fall) or (if I had pushed it, then it) would (have fallen). 
 
A similar criterion is applied as in the previous analysis: 
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If a child has used a certain auxiliary spontaneously with at least five different 
predicates the auxiliary it is held to be acquired.  
 

To illustrate this criterion, see (75) for the use of can by Adam. He has used it 
with five different predicates at age 3;0. 

 
(75) I can write.   (Adam, 2;3) 1st 

I can find little stick  (Adam, 3;0) 2nd 
I can stand up.   (Adam, 3;0) 3rd 
I can take top off.  (Adam, 3;0) 4th 
It can fly.    (Adam, 3;0) 5th → criterion reached 

 
All formally different modal auxiliaries are counted as separate expression 

forms. For the primary (can, may, shall etc.) and secondary (could, might, should 
etc.) modals, the negated form of the auxiliary (can’t, couldn’t, won’t) is counted as 
a distinct form from the positive variant (can, could, will), since negation leads to 
different strings and these strings could be stored as separate items by the child. 
For the ‘emerging’ modals (have to, need to, wanna etc.) the past forms are 
considered different types. Contracted auxiliaries are analyzed separately from 
full forms as it is not sure whether the child has analyzed them as the same 
form. This concerns the distinction between going to and gonna, will and ’ll and 
would and ’d.  

When the lexical predicate is not realized but can be inferred from the 
context, the implied predicate is counted. In (76), for example, Naomi uses can’t 
without realizing the main predicate. However, the preceding context makes 
clear that take off is the implied predicate and this is the predicate that is counted 
for the analysis.  
 
(76) MOT: Okay, you can take them off. 

CHI:  Can’t. 
MOT: Oh, sure you can, honey.   (Naomi, 1;9) 

 
Only one of the five predicates was allowed to be an implicit predicate: all other 
predicates have to be explicit.7 

The ages at which the children have acquired specific auxiliaries according to 
the five-predicates criterion are presented in Table 8-31 to Table 8-38.  

                                                      
7 Some children, such as Naomi, at first omit the predicate in most cases. Although this does 

indicate that the child uses the form in different contexts, I assume that the use with an 
explicit predicate is more reliable evidence for the acquisition of the auxiliary.  
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Table 8-31. EVE’s use of auxiliaries with five different predicates 

 1;6 1;9 2;0 2;3 

π1   have to gonna 
going to 
can 
can’t 

π2    will 

π3     

Table 8-32. PETER’s use of auxiliaries with five different predicates 

 1;6 1;9 2;0 2;3 2;6 3;0 

π1     gonna 
can 
can’t 
wanna 

 

π2      ’ll 

π3       

Table 8-33. NINA’s use of auxiliaries with five different predicates 

 2;0 2;3 2;6 3;0 

π1   gonna 
wanna 

going to 
have to 

π2  will  ’ll 

π3     

Table 8-34. NAOMI’s use of auxiliaries with five different predicates 

 1;6 1;9 2;0 2;3 2;6 3;0 3;6 4;6 

π1   gonna 
going to 
can 
wanna 

can’t 
 

  could 
have to 
would 

 

π2     will ’ll  won’t 

π3         
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Table 8-35. ADAM’s use of auxiliaries with five different predicates 

 2;3 2;6 2;9 3;0 3;6 4;0 4;6 

π1    gonna 
going to 
can 
can’t 

have to wanna could 

π2     will won’t 
could 

 

π3        

Table 8-36. SARAH’s use of auxiliaries with five different predicates 

 2;3 2;6 2;9 3;0 3;3 3;6 3;9 4;0 4;6 5;0 

π1    gonna can’t 
wanna 

going to 
can 

have to 
got to 

won’t will could 
supposed to 

π2      won’t will ’ll  can 

π3           

Table 8-37. ABE’s use of auxiliaries with five different predicates 

 2;6 3;0 3;6 4;0 4;6 5;0 

π1 gonna 
wanna 

can 
can’t 
 

going to 
could 
have to 
need to 

 couldn’t 
will 

should 
shouldn’t 

 

π2  will 
’ll 

would* can 
could 

 won’t 
might 
would# 

π3    will   

Notes. * = hypothetical ; # = counterfactual 

Table 8-38. ROSS’ use of auxiliaries with five different predicates 

 2;6 3;0 3;6 4;0 4;6 5;6 6;0 6;6 7;6 

π1 gonna 
going to 
can’t 
wanna 

can 
will 

 have to 
got to 

could shouldn’t should may 
had to 

supp.to 

π2  will 
’ll 

won’t  might 
 

wouldn’t 
would* 

can ’d* supp.to 

π3          

Notes. * = hypothetical ; supp. to = supposed to 
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The tables show that, except for Nina, all the children have acquired one or 
more auxiliaries with narrow scope—mostly can(’t), wanna, gonna and/or have 
to—before  they have acquired one or more auxiliaries with medial scope—
mainly will, ’ll or won’t. Thus, except for Nina, none of the children goes 
through a stage in which the language system contains π2-operators, but no π1-
operators. Note that this also holds for Sarah. Furthermore, the acquisition of 
π1-operators seems to proceed more quickly than that of π2-and π3-operators. 
Although children are acquiring π1-operators and π2-operators from the same 
moment, children use more different auxiliaries with narrow scope than with 
medial scope. Nina, like Sarah in the previous analysis, is the one 
counterexample. She uses will very frequently at 2;3, so that she immediately 
reaches the threshold. However, she does acquire π1-operators at a faster rate. 
This implies that the hypothesis is too absolute, but that there is a very strong 
tendency that children start out with π1-operators and that they acquire these 
operators at a faster rate than π2-operators. 

According to the five-predicates criterion, only Abe arrives at the acquisition 
of a π3-operator and this occurs later than his acquisition of narrow and medial 
scope operators. So none of the children has a language system with π3-
operators, but without π1- or π2-operators. The acquisition of π3-operators 
clearly develops last, which is in accordance with H6b. 

8.6.5 Acquisition of modal domains only 

In the previous analysis, the main unit of analysis was the exact form of all 
auxiliaries. Since the frequency of auxiliaries is rather low, the children do not 
always reach the criterion of five predicates for individual auxiliaries. The 
criterion can however be reached by more children if auxiliaries that express the 
same sense and have scope over the same element are aggregated. This analysis 
is restricted to auxiliaries with modal functions as these may occur with all types 
of scope. There are four groups of auxiliaries for each modal sense (cf. 6.2.5):  

 
1. Auxiliaries that express the sense of potentiality: can, can’t, could, couldn’t, may, 

might;  
2. Auxiliaries that express the sense of disposition: wanna, will, would, wouldn’t, 

won’t;  
3. Auxiliaries that express the sense of weak necessity: be supposed to, shall, 

should, shouldn’t, ought to; and  
4. Auxiliaries that express the sense of necessity: have to, had to, (have) got to, need 

to, needed to, must.  
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Not included in this analysis are will when used to express future tense or 
present habitual and would when used to express irrealis or past habitual. The 
same criterion is applied as in the previous analysis:  

 
If expressions of π1-potentiality are used with at least five different 
predicates than π1-potentiality is held to be acquired; if expressions of π2-
potentiality are used with at least five different predicates than π2-
potentiality is held to be acquired; if expressions of π1-necessity are used 
with at least five different predicates than π1-necessity is held to be 
acquired, etcetera.  

 
As an illustration of this analysis, consider (77): 

 
(77) Situation: younger brother of Ross (3;0) is fooling around in his chair in 

the car.  
FAT:  Why is he trying to get out of his chair? 
CHI:   Because he’s not supposed to. [get out of his chair]   
            (Ross, 3;0) 1st 
You shouldn’t wake me up.       (Ross, 3;0) 2nd 
You’re supposed not to be the Wizard of Oz.   (Ross, 3;6) 3rd 
You’re supposed to be the Daddy.     (Ross, 3;6) 4th 
You shouldn’t sing it because it’s something special. (Ross, 4;0) 5th 

     → criterion reached  
 
At 3;0, Ross uses two expressions for weak necessity (π1), supposed to in 
combination with the implied predicate get out of his chair and should in 
combination with the predicate wake up. At 3;6, Ross uses two more 
expressions for weak necessity (π1), with two new predicates: supposed to with 
the nominal predicate the Wizard of Oz and with the nominal predicate the Daddy. 
Finally, at 4;0, Ross uses an expression for weak necessity (π1) should in 
combination with the predicate sing. This is the fifth different predicate used 
with an expression of weak necessity (π1). It is assumed that Ross at this age 
has acquired the expression of weak necessity with narrow scope (π1). 

The ages at which the children have acquired the modal domains according 
to the five-predicates criterion is presented in Table 8-39 to Table 8-46.  
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Table 8-39. EVE’s use of modal domains with five different predicates 

 1;6 1;9 2;0 2;3 

π1   necessity potentiality 
disposition 

π2     

π3     

Table 8-40. PETER’s use of modal domains with five different predicates 

 1;6 1;9 2;0 2;3 2;6 3;0 

π1    potentiality disposition 
necessity 

 

π2       

π3       

Table 8-41. NINA’s use of modal domains with five different predicates 

 2;0 2;3 2;6 3;0 

π1   disposition potentiality 
necessity 

π2     

π3     

Table 8-42. NAOMI’s use of modal domains with five different predicates 

 
 

1;6 1;9 2;0 2;3 2;6 3;0 3;6 4;6 

π1   potentiality 
disposition 

 necessity    

π2         

π3         

Table 8-43. ADAM’s use of modal domains with five different predicates 

 2;3 2;6 2;9 3;0 3;6 4;0 4;6 

π1    potentiality necessity disposition  

π2      potentiality  

π3        
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Table 8-44. SARAH’s use of modal domains with five different predicates 

 2;3 2;6 2;9 3;0 3;3 3;6 3;9 4;0 4;6 5;0 

π1     potentiality 
disposition 

necessity    weak 
necessity 

π2         potentiality  

π3           

Table 8-45. ABE’s use of modal domains with five different predicates 

 2;6 3;0 3;6 4;0 4;6 5;0 

π1 potentiality 
disposition 

 weak necessity 
necessity 

   

π2   potentiality  necessity  

π3    disposition   

Table 8-46. ROSS’ use of modal domains with five different predicates 

 2;6 3;0 3;6 4;0 4;6 5;6 6;0 6;6 7;6 

π1 potentiality 
disposition 
necessity 

  weak 
necessity 

     

π2  potentiality 
 

     necessity weak 
necessity 

π3         disposition 

 
It appears that most children have acquired expressions with narrow scope 

for the senses of potentiality, necessity and disposition rather early. Sarah, Abe 
and Ross have also acquired one or more expressions with narrow scope for 
weak necessity, but this sense comes in later. The first expressions with medial 
scope that are acquired express the sense of potentiality for all children. This 
concerns expressions of general deontic statements, general root-possibility or 
objective epistemic possibility. Abe and Ross have also acquired expressions 
with medial scope for necessity and Ross also for weak necessity.8 Ross and 
Abe have furthermore acquired modal expressions with wide scope: both 
children use will or would of the domain of disposition to express prediction 
(π3). The tables show that for all modal domains, potentiality, disposition, weak 
necessity and necessity, the narrow scope meanings are acquired before the 

                                                      
8 Recall that there is no modal expression of disposition with medial scope in English. Will and 

would with medial scope are analyzed as future tense markers. 
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medial scope meanings and in all cases the medial and narrow scope meanings 
within a specific modal domain are acquired before the wide scope meanings. 
This strongly supports H6b: π1-operators are used with more different 
predicates before π2-operators and these in turn are used with more different 
predicates before π3-operators. 

Even though the modal auxiliaries are aggregated with respect to their modal 
sense and scope, in only two cases does a modal domain with wide scope reach 
the criterion. A further aggregation lowers the threshold even more: all modal 
expressions with the same scope are now considered equal. The criterion is 
then:  

 
If a child uses a modal expression with narrow scope spontaneously with five 
different predicates, then narrow scope modality is held to be acquired; if a 
child uses a modal expression with medial scope spontaneously with five 
different predicates, then medial scope modality is held to be acquired, 
etcetera.  
 

This is illustrated for Sarah’s use of medial scope operators in (78): 
 

(78) You can’t get it off.        (Sarah, 4;0) 1st 
You can see a &bu +...       (Sarah, 4;0) 2nd 
You can make cupcake out of these # Mommy.  (Sarah, 4;0) 3rd 
But ya can’t get it out.       (Sarah, 4;0) -- 
You can make things out of this # a bone out this. (Sarah, 4;0) -- 
He can get dead.        (Sarah, 4;6) 4th 
(Sup)posed to have a d@l in it.     (Sarah, 4;6) -- 
Can one have it on these?       (Sarah, 4;6) 5th 

→ criterion reached 
 

At 4;0, there are three different predicates used with a medial scope operator: 
the predicates get (out / off), make (2) and see. They are used with can or with can’t. 
The pronoun you in all the examples refers to non-specific, general ‘you’, that 
could be paraphrased by one. These are examples of event-oriented root-
possibility and permission. At 4;6, there are three more uses of event-oriented 
modals. Can is used in its function of event-oriented epistemic possibility 
marker with get dead and of event-oriented permission marker with have. Get dead 
was considered a separate predicate from get out/off as it does not contain a 
preposition. Furthermore, supposed to, expressing event-oriented weak necessity 
is used with have, but this predicate is not new. At 4;6, Sarah has thus used 
modal expressions with medial scope with five different predicates: get (out/off), 
make, see, have, and get dead. 
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The ages at which the children use five different types of narrow, medial or 
wide scope modality are presented in Table 8-47. It appears that the further 
aggregation does not result in more children reaching the criterion for π2- and 
π3-operators. The general analysis of modal operators clearly shows that the 
acquisition of modal expressions with narrow scope occurs for each child 
before the acquisition of modal expressions with medial scope, which in turn 
occurs before the acquisition of modal expressions with wide scope.  

Table 8-47. Acquisition of scope within modal domain (five predicates criterion) for all 
children 

 Age 
 

CHILD 1;9 2;0 2;3 2;6 3;0 3;3 3;6 4;0 4;6 5;0 6;0 7;6 

Eve  π1  - - - - - - - - - 

Peter   π1   - - - - - - - 

Nina -   π1  - - - - - - - 

Naomi  π1        - - - 

Adam - -   π1   π2  - - - 

Sarah - -    π1   π2  - - 

Abe - - - π1   π2 π3   - - 

Ross - - - π1 π2       π3 

8.6.6 Discussion and conclusion 

The analysis of variation in use, both of inflection and of auxiliaries, shows that 
most children use one or more π1-operators with more different predicates at 
an earlier stage than π2-operators. The use of π3-operators with at least five 
different predicates occurs last. There are, however, two children that do not 
completely fit in with this picture. First, Sarah uses zero present tense inflection 
(π2) before other types of inflection. Nevertheless, she did use narrow scope 
auxiliaries (π1) before medial scope auxiliaries (π2). Sarah seems to be a 
holistic learner: she probably has not analyzed the early inflectional forms, even 
though she uses them with five different predicates. Second, Nina uses future 
tense will (π2) before she uses other types of auxiliaries. However, she does 
acquire inflectional expressions with narrow scope before inflectional 
expressions with medial scope and, within the domain of modality, she acquires 
π1-operators before π2-operators. To conclude, there is a very strong tendency 
for children not to have TMA systems with π2-operators but without π1-
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operators. Furthermore, none of the children goes through a stage in which π3-
operators are present, but π2- and π1-operators not.  

The data on auxiliaries and modal domains furthermore show that children 
use more different narrow scope expressions with five predicates than medial 
or wide scope expressions. Children thus acquire different π1-operators at a 
faster rate than different π2-operators and these in turn are acquired at a faster 
rate than π3-operators.  

8.7 QUALITATIVE ANALYSIS: CONSTRUCTION OF PARADIGMS 

8.7.1 Introduction 

The second qualitative analysis concerns the contrastive use of morphemes, or, 
the construction of paradigms. When children start using the same predicates 
with different morphemes, there is evidence that they have started analyzing the 
predicate and the morpheme as separate elements. In this section, H6c will be 
tested: 

 
H6c Contrastive use of operators—paradigmatic use of different operators 

with the same predicate—follows the order of the hierarchy: π1-
operators are used contrastively before π2-operators, which in turn are 
used contrastively before π3-operators. 

8.7.2 Method and analysis 

The contrastive analysis is restricted to verbal predicates (versus nominal, 
adjectival and adverbial predicates). Only the six youngest children are included, 
since both Abe and Ross already have mastered tense (π2) and aspect (π1) in 
the first sample that is available. The data from the previous analysis indicate 
that contrastive use of π3-operators should be very rare. For the analysis of 
contrasts, all the files that were available for the subjects in CHILDES were 
examined, that is not only the files that were included in the samples at every 
third or sixth month, but the complete available corpus. If the same predicate 
was used with two or more different TMA expressions that have the same 
scope, this was considered contrastive use. The rationale behind this analysis is 
that all TMA expressions with the same scope have the same communicative 
function (see 2.4): all TMA expressions with narrow scope contribute to the 
description of the property or relation that is ascribed to the argument; all TMA 
expressions with medial scope contribute to situating the event. In many cases, 



CHAPTER 8 

 

326

only one TMA expression with a specific scope is used in a clause.9 For 
example, when an aspectual marker is used, in general, no modal marker with 
participant-oriented modality can also be used. However, it is perfectly fine to 
combine π1-operators with a tense marker (π2) and therefore, they do not 
express contrastive meanings, they do not belong to the same paradigm. Only 
one contrast is counted for a specific predicate per scope level: for example, if 
three different aspectual or participant-oriented modal markers were used with 
the same predicate, this was counted as one contrastive use for π1-operators 
and not as three contrasts. The analysis is not restricted to a specific sample or 
age in order to give the child as much credit as possible. Limiting the analysis to 
one specific month, for example, would greatly reduce the chance to find 
contrastive uses, thereby underestimating the abilities of the child (cf. Gillis 
2003). Only if the database was extremely dense, could a contrastive analysis be 
restricted to a limited time period. The age at which the second TMA 
expression with the same predicate was used, is the age at which the child is 
considered to have acquired the contrast. Each contrastive use attested was 
counted cumulatively, up to the file in which the 50th contrast occurred. The 
reason to stop the analysis at the 50th acquired contrast is that the analysis is 
meant to cover the initial phase and it is assumed that at this point, the child 
does in fact use several operators productively. 

To illustrate the analysis of π1-operators, consider the examples (79)-(81). In 
(79), there is contrastive use of π1-operators with the predicate make: it is 
combined with a progressive (π1) and with can, denoting permission (π1). The 
contrastive use is acquired at 2;1, when the actual contrastive form takes place.  

 
(79) Becca making a table.   (Nina, 2;0.10)  1st 

Oh, you can make a snowman. (Nina, 2;1.22)  2nd  
→ π1-contrast for make acquired 

 
In (80), there is contrastive use of π1-operators with the predicate take: it is 
combined with can’t for expressing (in)ability and with a prospective. 

 
(80) I can’t take that off.    (Nina, 2;1.22)  1st 

I going to take a Maggie’s house.  (Nina, 2;1.22)  2nd  
→ π1-contrast for take acquired 

 
Finally, in (81), there is contrastive use of π1-operators with the predicate sleep: 
it has been used with a progressive already at 1;11, but at 2;2 it is also used with 

                                                      
9 Exceptions are combined aspect markers, such as perfect progressive and the combination of 

event-quantification and tense (past habitual).  
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prospective aspect, volition wanna and obligation have to. Since only one contrast 
for a specific predicate is counted per scope level, all different π1-operators 
with the predicate sleep are counted as one π1-contrast. Contrastive use of π1-
operators on the predicate sleep is thus acquired at 2;2. 

 
(81) Sleeping.    (Nina, 1;11.29) 1st 

Going to sleep.   (Nina, 2;2.28)     
You gonna sleep.  (Nina, 2;2.28)     
I wanna go sleep.  (Nina, 2;2.28)  2nd     

You still have to sleep. (Nina, 2;2.28)       →  π1-contrast for 
sleep acquired 

 
The contrastive use of π2-operators appeared to involve mainly tense 

oppositions, since no other π2-operators are used at the early ages. All different 
forms that express tense were considered as contrastive expressions. This 
means that, apart from the contrasts between present, past and future time 
reference, different forms that express the same tense are also considered as 
contrastive uses. For example, auxiliaries in the aspectual periphrases and in do-
support forms (do, don’t, does or did and didn’t) were considered as tense variants. 
This means that if a simple present and a present be-auxiliary are both used in 
combination with a specific predicate, such as he runs and is running, this is 
considered contrastive use. If a child uses a predicate with a simple past and 
with a do-support form, like he jumped and did he jump, this is also considered 
contrastive use. Of the be-auxiliaries, only the first form is counted: so am, are 
and is and the contractive forms ‘m, ‘re, and ‘s are all considered as one 
expression form and the first of these forms that occurs with a specific verb is 
the one that is taken into consideration. A be-auxiliary in a progressive 
construction was considered the same tense marker as a be-auxiliary in a 
prospective construction. Recall that bare stems in contexts where adults would 
use a finite form, such as I run instead of I’m running or Mommy have instead of 
Mommy has were excluded from analysis.  

It was complicated and time-consuming to search for all possible irregular 
past and simple present forms the child might have used. The first search was 
therefore confined to the irregular past and simple present forms that the child 
had used in the samples analyzed in 8.5 and 8.6. Furthermore, every predicate 
that was used with two different TMA expressions, for example a progressive 
and a modal auxiliary, was also distilled from the complete corpus.  

In (82)-(84) some examples are presented of contrastive use of π2-operators. 
In (82) the predicate bite is used both with the present tense auxiliary ’s and with 
the future tense marker will. There is thus contrastive use of π2-operators at 2;2. 
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(82) He’s biting me.    (Nina, 2;1.29)  1st 
Giraffe will bite the man. (Nina, 2;2.6)   2nd 

→ π2-contrast for bite acquired 
 

In (83) there is contrastive use of π2-operators with the predicate go. At 2;2, it 
has occurred both with the present tense auxiliary ‘s and in the past irregular 
form. 

 
(83) He’s going on the pencil.  (Nina, 2;1.15)  1st 

Went Rachel’s home.  (Nina, 2;2.6)  2nd  
→ π2-contrast for go acquired 

 
Finally, in (84) the predicate need is used with different tense expressions. It is 
used with present tense inflection (-ø) and also with future won’t and with the 
present tense auxiliary don’t. This contrast is acquired at 2;2. Although need is 
used with three different π2-operators, it is counted as one contrast, since only 
one contrast per predicate per operator type is included. 

 
(84) I need-ø it.     (Nina, 2;1.15)  1st 

I won’t need that blanket.  (Nina, 2;2.28)  
I don’t need that blanket.  (Nina, 2;2.28)      2nd    

→ π2-contrast for need acquired 
 

Note that irregular past tense forms (π2-operators) were included in the study, 
although it cannot be decided whether a child has analyzed the past irregular 
form as belonging to the same paradigm as the stem-forms, since the 
phonological form is different. The number of contrasts that include an 
irregular form will be discussed below. 

8.7.3 Results  

In Table 8-48 to Table 8-53 the cumulative number of contrastive uses that the 
child has made are presented. The analysis was ended in the file in which the 
child reached the 50th contrast. At that moment, none of the children had used 
π3-operators contrastively, therefore, this category is not presented in the 
tables.  

The first contrast that is found for Eve and Nina is a contrast between π1-
operators, for Adam and Sarah it is a contrast between π2-operators, and 
Naomi and Peter make their first contrast between both types of operators in 
the same month. In this respect, there is no clear distinction between the 
different types of operators. Children seem to start around the same age with  
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Table 8-48. Cumulative number of contrasts within operator classes in Eve’s data 

EVE 
Age 

 

Operator 1;8 1;9 1;10 1;11 2;0 2;1 2;2 

π1 2 4 10 14 21 29 35 

π2   1  8 11 15 

Table 8-49. Cumulative number of contrasts within operator classes in Naomi’s data 

NAOMI 
Age 

 

Operator 1;10 1;11 2;0 2;1 2;2 2;3 2;4 

π1 4 12 22 24 25 26 27 

π2 1 7 13 16 19 23 24 

Table 8-50. Cumulative number of contrasts within operator classes in Peter’s data 

PETER 
Age 

 

Operator 2;1 2;2 2;3 2;4 2;5 

π1 8 11 26 28 36 

π2 2 5 9 11 19 

Table 8-51. Cumulative number of contrasts within operator classes in Nina’s data 

NINA  
Age 

 

Operator 2;1 2;2 2;3 2;4 2;5 

π1 3 10 20 24 30 

π2  7 15 20 25 

Table 8-52. Cumulative number of contrasts within operator classes in Adam’s data  

ADAM 
Age 

 

Operator 2;3 2;4 2;6 2;7 2;8 2;9 2;10 2;11 

π1  3 9 17   27 32 

π2 1 2 4 5 8 11 17  
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Table 8-53. Cumulative number of contrasts within operator classes in Sarah’s data 

SARAH 
Age 

 

Operator 2;3 2;7 2;8 2;9 2;10 2;11 3;0 3;1 3;2 

π1  2 3 10 11 12 16 20 26 

π2 1 2  6 10 11 12 18 24 

  
both operator types. However, there is a clear distinction in the rate with which 
children expand their contrastive uses of operators. The age at which the 
children reach the 50th contrast is very different. This will be partly caused by 
the different sample sizes, the frequency of recording and the age at which the 
recordings start, but it is may also be an indication for the speed of language 
development for the individual children. Although the files of Sarah and Adam 
are large, they are quite late with the 50th contrastive use. Despite individual 
variation in speed of acquisition, for each child the number of contrastive uses 
of π1-operators increases at a faster rate than the uses of π2-operators. In the 
last sample, Eve, Peter and Adam have nearly twice as many contrastive uses of 
π1- than of π2-operators. In the data of Naomi, Nina and Sarah this difference 
is much smaller, but it is there. 

Note that a contrastive use of which one of the two expressions was an 
irregular past tense form was also counted as a contrastive use for operators 
with medial scope. However, it is not certain whether an irregular past form is 
indeed analyzed by the child as belonging to the same paradigm as the stem-
forms, since the phonological form is different. Of all the contrastive uses with 
medial scope, there are for each child several contrastive uses that consist of an 
irregular past tense form and another expression with medial scope. There are 3 
such irregular past forms in a contrastive use for Eve, 8 for Naomi, 3 for Peter, 
4 for Nina, 10 for Adam and 11 for Sarah. 

8.7.4 Discussion and conclusion 

The analysis of contrastive use clearly points out that π1-operators are more 
productive in children’s language than π2-operators. However, the results show 
that H6c should be slightly modified: children do not necessarily use π1-
operators contrastively before π2-operators. However, they do use them 
contrastively more often. In other words, they do not necessarily start making 
contrasts with π1-operators before making contrasts with π2-operators, but the 
rate with which they make new π1-contrasts is faster than for new π2-contrasts. 
None of the children makes a contrast for π3-operators. This suggests that π1-
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operators are easier to acquire than π2-operators and these in turn are easier to 
acquire than π3-operators. 

8.8 POLYSEMOUS MARKERS 

The final analysis of the data concerns question and hypothesis 7: 
 

Q7:  In what order are the different functions of polysemous items acquired? 
H7: At any stage in language acquisition, a single expression can only 

cover adjacent regions in semantic space. As a result, a polysemous or 
portmanteau expression will only have semantic functions with similar 
or adjacent scopes. 

 
The polysemous markers in English are the modal auxiliaries. These were 
already under discussion in 8.6.4. H7 predicts that there is no single expression 
form in child language that can function as a π1- and a π3-operator, but not as 
a π2-operator. According to the five-predicates criterion, only Abe has acquired 
an expression with wide scope, namely will. The overview of his acquisition of 
auxiliaries is here repeated in Table 8-54.  

Table 8-54. ABE’s use of auxiliaries with five different predicates 

 2;6 3;0 3;6 4;0 4;6 5;0 

π1 gonna 
wanna 

can 
can’t 
 

going to 
could 
have to 
need to 

 couldn’t 
will 

should 
shouldn’t 

 

π2  will 
’ll 

would* can 
could 

 won’t 
might 
would# 

π3    will   

Notes. * = hypothetical; # = counterfactual 
 
The overview shows that at all stages, the possible functions of will have 
adjacent scope. At first, Abe has acquired will in its meaning of future tense, 
mainly in combination with first person to express intention. This use is 
analyzed as a π2-operator. At 4;0 he has acquired will in its meaning of 
prediction, in which case it functions as a π3-operator. Finally, at 4;6 he has 
acquired will in the meaning of volition, a π1-operator.  

Abe’s data not only support the idea that polysemous expressions can only 
have similar or adjacent scope, they also show that children not necessarily start 
out with the function that has the narrowest scope, but rather with the function 
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that is most frequent in the input. For will, the future tense use (π2) in the input 
is far more frequent than the prediction use (π3) and the volition use (π1). The 
latter functions have the same frequency in the input to Abe. The fact that 
volition-will is acquired later than prediction-will may be explained by the fact 
that Abe already has a strong marker for volition in his repertoire, wanna, 
whereas will in its prediction use (π3) serves a completely new function in Abe’s 
system.  

H7 is thus supported by the data, albeit only testable in one child on one 
form. There are no single expressions in this child’s speech that at the same 
time function as a π1- and a π3-operator, without also functioning as a π2-
operator. The different functions of single expressions in the child’s speech 
have adjacent scopes. It is not necessarily the case that he first uses an 
expression with the most narrow scope. This hypothesis needs to be tested 
clearly including data from other children. 

8.9 DISCUSSION AND CONCLUSION 

In this chapter hypotheses 6 and 7 were investigated for American English. 
 
H6: The acquisition order of TMA operators follows the order of the 

Scope Hierarchy, π1-operator ⊂ π2-operator ⊂ π3-operator. Because 
of increasing complexity and decreasing communicative need, the 
acquisition order of TMA expressions is π1-operators before π2-
operators, and π2-operators before π3-operators. 

 
H7: At any stage in language acquisition, a single expression can only 

cover adjacent regions in semantic space. As a result, a polysemous or 
portmanteau expression will only have semantic functions with similar 
or adjacent scopes. 

 
H6 was tested in three ways: by looking at the relative frequency, the variation 
in use and the contrastive use of operators. The three analyses all showed the 
same tendency: children do not necessarily start out with only π1-operators, but 
the rate at which they acquire these operators is faster than the rate with which 
they acquire π2-operators. This was shown by a larger relative proportion of 
π1-operators in child language than in adult language and in input language, by 
more different π1-operators compared to π2-operators that are used with five 
different predicates and by more contrastive uses of π1-operators than of π2-
operators. All children use π3-operators only marginally. 

The distinction between π1- and π2-operators is not very large. This is 
mainly caused by the fact that children use tense markers rather early and these 
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constitute the majority of all π2-operators. Other π2-operators, however, come 
in much later than the first π1-operators. So, more specifically, the distinction 
between progressive and prospective aspect, participant-oriented modality and 
tense does not seem to be very large. Operators that are acquired late (after 3;0) 
are perfect aspect, event-oriented modality, event quantification, irrealis and 
proposition-oriented modality.  

Why do children acquire π1-operators at a faster rate than π2-operators and 
why are π3-operators acquired last? According to the Scope Hierarchy, π1-
operators are communicatively more relevant than π2- and π3-operators and 
they are cognitively least complex, so they are easier to acquire. The analysis of 
the input supports the idea that π1-operators are more dominant in the 
communication of young children than in adult-adult language. The parents 
adjust their language when speaking to children by using relatively more π1-
operators (less π2- and π3-operators). However, the distribution is less skewed 
than in the children’s speech.  

The acquisition of polysemous forms by Abe supports the view that single 
items at every stage in child language, like in adult language, can only express 
multiple meanings with adjacent scope (H7). However, further research is 
needed, based on data of more children. 

In this chapter the study on the acquisition of TMA in English focused on 
the acquisition of adultlike forms.  The child forms were analyzed assuming 
that they express similar semantics as in adult language. In 8.4, however, it was 
already suggested that children may use certain expression forms with functions 
different from adult use. Chapter 9 deals with the question of what the 
functions of TMA forms in early child speech are. To this end, the contexts of 
use of certain TMA-forms will be examined and compared to the use of these 
forms in adult-adult language and input. 




