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CHAPTER ONE 

1.1 Description 

This study follows I inguistic aspects of the developing com­
municative competence of a child named Jacob from a first observa­
tion when he was twelve months and eight days old until he was 
twenty months and t./enty-two days old. At the time of the first 
observation, he babbled freely, but had only one vocalization that 
was recognizable as a 'word'. Jacob's native language, and that of 
his parents and the investigator, was American Engl ish. 

The study focused on the acquisition of phonology: the sound 
patterns of those of the child's utterances considered to be words, 
the way in which those patterns were related to one another, and the 
way in which they were related to the sound pattern of the language 
he was learning, English. 

In defining the area of study, it was necessary to consider in 
detail the notion of 'word' In very early child speech. This topic 
proved to be of interest in its own right, and it bac.a!:",,," the subJec.t 
matter for chapter 2 of this work. Chapters 3, 4 and 5 roughly 
follow the usual mode of description of the phonology of a n':ln-tone 
language: first, phonetics and phonemic structure, then phonological 
rules, and last, suprasegmental phonology. 

Many hours of data must be collected in order to c"~ a longitu­
dinal study of a young child's phonological development. The method 
chosen here was to have the investigator be an active participant­
observer in a natural setting: I became the child's caregiver in his 
home for twenty hours a week on a regular three-day-per-week schedule 
over the eight and one-half months. Six to eight selec~ed hours of 
this time were audiotaped and about two hours per month were video­
taped b'{ my assistant, Robin Ault, or by a colleague, Sharon Haoel­
korn of the Harvard Graduate School of Education, as data for her 
cOf'1parative study of the development of communication skills. 
Haselkorn also carried out periodic cognitive tests on Jacob, the 
results of which appear in the supplementary section on psychological 
testing. 



THO auxi I iary ob,ervers, Randa Mulford and Annie Zaenen of the 
Harvard linguistics department, came weekly and interacted with Jacob 
and me; monthly high-qual ity audiotapes were made in a sound-treated 
studio at the Massachusptts I.stltute of Technology Research Labora­
tory of Electronics; and Jacob'. parents, Dr. Judith Ai.sen and 
Professor Jorge Hankar01er, both of the Harvard linguistics Department 
contributed lheir obsprvations. 

I .2 Ra tiona I e 

What is the relevance of the study of the beginnings of the 
acquisition of phonology to phonological theory? The reader no 
doubt expects the author of a thesis in lInguistics on a topic of 
language acquisition to claim that the study of language acquisition 
is of central Importance to the study of language. Yet I have no 
intention of doing 50. My concern is rather the following: since 
so little is known about language acquisition, and especially about 
the acquisition of phonology, linguists have felt free to build into 
thel r theories 'hypothetical language learners', LAOs and LASses, 
which behaved, not as true black boxes, but as black coxe£ about which 
certain assumptions could be made without fear of contradiction by 
evidence. 

It is imperative, for the integrity of linguist;c theory, that 
real chi Idren learning real languages be studied in , Vi!(;"ty of 
situations and Investigative paradigms; naturalistIc ~~d e~~erimen:al; 
longitudinal, cross-sectional, and comparative; mono' '00;'031, cross­
linguistic, and bilingual. The conveniently empty ~A'; b:>xes must 
be replaced by closer approximations of humans laarr.h,i '~O talk, 
just as the ideal speaker-hearer and the homogeneo~s "nguistic 
commun I ty are nOI1 be i n9 rep laced by closer approx; mat i cn$ to hUf.lans 
using language. 

The impact on linguistic theory of going beyond the homogenecus 
speech co~nunity has already been considerable, and the demise 0T 
the Ideal speaker-hearer promises to have far-reaching consequences, 
but what will happen when the LAD, poor bastard, is replaced by a 
better approximation to a chi Id is not in general forseeable. 

In phonological theory, hypothetical language learners have 
been most often invoked in discussio., of abstractness and naturalness. 
Analysis of the error pattern~ of children learning language is 
certainly relevant to the abstractness question, beca~se in phonology 
as elsewhere in language l,,~arniflg children overgeneral ize patterns 
that they have learned, and therefore ~y seeing what patterns are 
o'lergener~lized. one can gathc:r evidence as to what phonological 
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patterns sppzkers are scnstive to and what patterns are h?'yc.t!ld their 
recovery (Kipars~y anri l-1cnn 1975. Myerson 1975). Such information 
is the main factual input to abstractness arguments. However. 
Jacob in thf' present study v,as too young to provide evidence relevant 
to the abstractness controversy. 

The role of the hypothetical language learner is less clear with 
respect to nat~ralne5s. The far-reaching speculations of David 
Stampe have claimed that there is an intimate link between the 
patterns of language acquisition. 'natural' relations among sounds 
in adult language synchronically and diachronically, patterns of 
second-language acquisition, and the nature of phonological rules 
(Stampe 1969, Miller 1972, Edwards 1974, Klparsky & Menn 1975). 
The value of this entire structure does not rest wholly on the 
validity of Its claim concerning language acquisition, and many of 
its observations concerning the physiological basis for certain 
frequent historical sound changes are important whether or not these 
changes are causally related to similar changes found in language 
acquisitIon. Nevertheless, the acquisition of phonology is given a 
central place in that theory,and many of its assertions ,.auld have 
to be revised if the acquisition of phonology does not follow the 
course which Stampe predicts. 

1.3 Theories of child phonology 

HOly do children arrive at the highly organized ,o""d patterns 
of adult language? For the sake 0' exposition, I wi.! prese'1( two 
opposing possible theoretical descriptions of a child's de~elopment 
towards a mature form of any structured behavior. 

On the one hand, some embryonic form of the ad .. lt .:>.>ttern 
could be present in the chi Id, and the course vf rl":"<e;:;,,,n',ent could 
be an inexorable 'unfolding' of the pattern, which w')ud become 
steadi Iy ClOre like the pattern found in adults. 

On the other hand, the course of learning could be first a ma~tery 
of individual surface manifestations of the adult pattern; the 
development of the pattern as such would follow, as a tylr'9-together 
or- ahstrac..t·ioM of what has already been masten~d as output c.er:av;or. 

To start '''ith a non-linguistic hypothetical example, one might 
inlagine that the learning of arithmetic was a successive learning of 
postulates: learninq how to add v:ould be synonymous with learning 
11sts of :such gt:;nerdl ab::::itract st:dte:,.,ents as 'equals added to equals 
ilre eqllal' 'the su" of two positive numbers is greater than either 
of them', etc. The more postulates the learner mastered and appl ied 
to Jrith r1t!tic proble'~\s, the closer he/she would be to the adult 
patterp. 



111 contr()st, the leariling uf ,:irlthmr:: Ie c(}:il.i proceed cf"'ttir .. :ly 
by the memorization of addition t,lbles. <lultiplication tables, etc~; 

the regulariti"" that are manifesle'J by these patterns would be 
abstracted by 50me forrn of inddc,--ioll, hut in'ii:-;ht5 about possible 
j.:'atterns that had not bpen rnani fv~~tcd -- for example, about arithmetic 
.. lith other number basE:5 -- 1;Jr)',llG not occur. 

The best-known curr~rlt lhel:r'ies of the acquisition of phonology, 
thuse of Jakobson and Stampe, are strictly 'unfolding' theories, in 
\·;hich sorne simpler form 0f th~ ;~:dult pattern or a direct.ve for 
deriving the adult pattern is i.1rlQtely avaiJabJe to the child. The 
courSe uf the acquisition of phono!03Y is de<;cribed as the elabora­
tion of this pattern or ti,e implenlentation of this directive. \.Ihat 
is "out there" in the a",bient language influences development only 
as a specification of t~e end etate, that Is, of the poInt at which 
the chi Id's syst{-," r:;atches up with the adult system. 

However, there are also b"havioristlc theories of the acquIsI­
tion of phonology which see the chi ld's learning as primari Iy IOOtor 
(or rather auditory-,notor). In such theories, the child first learns 
phonetic targets, and then abstraction of features and rules (if 
any is admitted to take place) follows as an internal organization 
of "hat can alr3ady be produced. The phenomena "out there" in the 
adult language are the starting point for the pattern extraction 
process t and proviJe continuing input to it, instead of oniy marking 
the end-state of acquisition as they do in an 'unfolding' theory. 

~_!though the extraction ,code! is antithetical to the unfolding 
model in this way, it is not necessari Iy opposed to t~e unfolding 
mode! in the matter of innateness, .:lS ,"ight be aSsuC"eC. The extrac­
tion IOOdel specifies nothing at all about what migh.: be inn!!te in 
the acq:Jisition of phonology. It wOlJld be possible ;:, bav,a a ,'€-rsicn 
of an extraction PlOde] where nO specific linguistic ab;! i:y was 
involved in pattern extraction. Nothing beyond our general cognitive 
"bi I ity to discern regularities _"light be required. On the other hand, 
one could have a version of a" extraction theory which held that the 
set of patterns which a child is c<:!pable of extracting is very highly 
constrained, constrained to be siloilor to the patterns found in 
adult lan9',age. even nt a point at \'Ihich the child has apprehended 
only G stn(111 ~-"1i3rt of the d::lta that are 'lout thel~ell. 

think that Olmsted (197:) could b" interpreted as advocating 
a low-innateness version of tin t;;>'_ir3(.::il_'n model of the acqutsition 
of phonology, but in qeneral the extr-dction model in its pure form is 
f"\ot held by any res(/,)rchcrs (t(.-~ rny knowlcdg/;!) who have don~ intensive 
\'/ork on the coqJV;;(,;':-> from iildiv;rhr;:'] ::",,;:d I chi ldren. The reason for 
this I:; '.:;il:lple: a p,"1tt.ern-cxtr .. F.' ion ~heory does f'l8t allow for feed­
j';;E.:~ fro;'1 the i.)o:Le.rn to the ii;O!-ryr )Ji~rfor~~lance. Extraction is a 
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one-,,,'y street. In such a lhe:Jry there is generalization, but 
not ovcrgeneral iZ<Jlion; there is no t;xtcn~ Ion of patterns to new 
in5tdllces, but only a recog:1i;ion rhat d new instance fits the 
pdterns. 

r,0wevcr, overgenera) iZ<.1t iOI1 is ,:,;, characteristic of the acquIsI­
tion of phonology as it i,:, or rhc acquisition of syntax. We shall 
see it in Jacoh; the publls;"d studies of S"lith (1973), Ingram (1973, 
1974), and others are dominated by manifestations of it in a variety 
of guises some of which Wf'; shal I discuss later. 

Let us consider 'unfoldiny' models further. Jakobson's 
(structuralist) t~eury views the acquisition of phonology as a process 
of success i ve mas tery of phonemi c con tras t5. The bas i c mode of 
organization is constant: there are phonemes distinguished from one 
another by binary features, and the elaboration consists of an increase 
in the number of features which can be distinguished in production. 
Elaboration continues until the phonemic structure of child's speech 
matches (the structure of) adult speech. Acquisition of articulatory 
motor control plays no theoretical role. Note that there is no 
reanalysis of features, no reassignment of phonemes to different 
classes, but only successively finer splitting of classes. it was 
precisely on the analogy of Jakobson's theory that McNeill constructed 
his original short-lived but elegant theory of the acqu'sition of 
syntax (McNei II 1966) hy the unfolding of a universal grarro1atical 
hierarchy. 

David Stampe's generativist theory of the acquisition of phono­
logy is also an 'unfolding' theory. However, where Jakobson's theory 
deals exclusively ,lith the general mastery of phone",ic cDntrast5, 
without regard to the phonetic structure of the words in wnich ~hose 
contrasts are manifested, Stampe's theory is more closely attuned 
to the central importance of phonetic context in child speech. 
Stanpe recognizes the fact thJt acquisition of phonemic contrasts across­
the-board is a small part of what goes on in the acquisition of 
phonology; much nIDre of phonological development is concerned with 
the mastery of conuasts in certain positions in the woro, or with 
the ability to produce ,certain combinations of phonemes. For example, 
fricatives C1ily have been acquired "Iord-finally but not in word-
initial position, or the child may be unable to produce [t] in any 
bord that has a [kl el,""h2re in it. 

Stam~e holds that there arc uni'/ersal, anatomically-based 
Lorlstraints opcr.Jtin':J aut{lFi,lt lelll,;, in chi Id speech production, and 
,hal. the <'"rly part cf acquis i tion of phonoloqy is a process of 
I <earn I n,:-.J to overcome tho.se cOil';.tr:dnts which keep the chi ld from 
matching lhe ~du)t productio,. 



I taLe th,:> po.'1j LII,n n,,:'! II ; il():)i,lp(,/ ~I.> i <'Y~ltax -- and indeed 
in cognitive lC.JrninS II; 'jIJ,I:"cl\ f','-'I:ll'! 2 pUI'e extraction nor 

<) pure dnfolding rnode! ;:) 3dei;'j<.1~f l:':':.!edci. l"n~l tak1~S place is 
continuinq iriteraction: fJ':!:.1 t-;-: ·r._1t ;_ .. d fr()fll \"k'lt the child alreddy 
knou5 at a certain point- f uj,k·, i 1'-' JLl,lck. Dn nt'\,' form':; and the 
~,e2rch for sind l<lr pattern; "';'/'_'('.: l'y. n<'.-' ddt;) from Hout there" 
cause rc-'/ision (If patterr,'') ;·~i ,'--~\.~,,:, ',1 by lh( learner. 

In an interaction r:v.ldf;l, theri? is inrletcrniir.acy a:; to how much 
of the acquisition of ph'J:i:J!oqy !...--, ~)idc'; by a spt~cifica1Jy linguistic 
innate f11echanism. Per'hllps r'rcrp i~> no ~:dch thinq, but then -- perhaps 
there is~ Perr--;'lp~> tn('re ,'\hE ciirrerc"',t ()iJtions available to the child 
for orgtJnizing j i:l;!ui!':>t ic datd l;I,1!; t.hcn/ are fur the organization 
of comparably co"'plex non-l inguistic d:)ta. 

Unti I much more is kno .... m about the ~'Jay5 that children organize 
the linguistic data which they take in t i-"'e must regard the 'innate­
neSS question l as be.ing not yet ripe fc,r solution~ The prior questions 
are: What ling~istic data 3rc ~vailablc to children? What data 
about language uSe are availaDle to chi Idren? How do children organize 
the inforl'1ation which they take in? 

Two chapters of this the5i, present data .Ihich I take to support 
an interactionist theory of the <JiCquisition of articulatory phonology, 
and another presents data jn the ;h~quisilic~n of intonation pattern 
which also supports an irteractiorlist view. 

This theory, or rather an ~Ispect of this theory. has also been 
referred to as a 'probleM-solving I the,'')ry~ and ilS a 'discovery 
theory' (Kiparsky and Menn 1975). This is because the way in which 
it differs roost clearly from lur.folding l theories is in ~ts explana­
tion of the origin of thp rules of cl,ild rhonology. It holds that the 
rules of child phonology are not ~,ip'plv consequenc",s of infanti Ie 
articulatory inabi I ities, but thH 1'1(' rules are discovered or invented 
by chi Idren as one ... Iay of deal ir.c) wi til the difficulties which they 
encounter in at tempt i ng to mil tell codu I t speech. Ru I eS of ch il d phono­
logy are the linguic;tt s codifiL.J:.ior. or i'he child l

"" generalization 
of certa in pat tern'.; of .. ..'ays of sa~f i r,:) ' .... \)nb or sounds t and those 
patterns come frap! the chilJI<j p\{'"nL--:L1tion of his/~er attempts to 
say words. The patterns are nol in an', d';iefu! Sense Ilatentl in 
the child, but must be:. created h~,' hill' ,)1 he,' T~lis position is also 
t'.lk.:.-n by Ft':rgu:-;c;[; (Ilid Farwrd 1 (i ~~). ).,_\:d ~,O '--,Ct-'JHS to be the one 
tClKcr! by Drachma!] (19J5). 

Let I':'>e expand ::-W, thi'7 l~df_;H" /;,01,"1 ,(,_",-->,\ -w':c:nurlt of the connection 
~},.-u.'.-e~q ;j;l jnt>:r',-jLtL.'I,i~~t the"j ,": 'j,' u;lli ition of phonology 
aWl a di:;cOV':1ry IhE'(J'Y '.)f :'hL_ ,,r:,;' r. 'be I'i!le~ of child phonology. 
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rirH I ',i1ouIJ dhcU5', the notion 'rule of child phonology'. 
"ules of chi Id phol'ology are nol fully parallel to rules of adult 
phonology. Consider the follo.·linct schema, adapted from Kiparsky and 
Henn (1975). repre,enling the principal theoretical levels needed 
to deal \-lith tile ucquisition of phonology. 

A 

B Phonetic repJ-esc!ltation 
perc.ei.v.ed_EY chi ld 

J. 
C Representation of 

ch i I d ' 5 ronu . ~ 

A B: learned rules 

B ~ c: invented rules 

"The representations in the three boxes [A, B, C] each have 
a different status. A is constituted by the child's hypotheses about 
the underlying representations of the adult language he is learning. 
S is constituted by the child's perceptions of the phonetic repre­
sentations of the adl:1t language he is learning ( •.. it is possible 
and even 1 ikely that these are distinct in some respect5 from the 
adult phonetic representations, though there is little cor.crete 
data on th:s point). And C is the chi Id's ("intended") pronunciation ••. , 
.,hich may in turn be different in certain ways from the physical 
output, as when a purely PHYSICAL limitation ..• merges segments which 
the child may believe he is in fact distinguishing. 

"In the early stages of language acquisition, A a~d e coincide, 
while Band C are maximally distinct. As the child mast<.rs more of 
the phonetics, after the initial period of rule invention C approaches 
B and the system of rules (B ." C) shrinks. The process normally 
terminates when C becomes identical with B. Independently, and surely 
in part concurrently, though continuing well into adolescence, a 
sdcond learning process goes on. As the child keeps discovering the 
phonological relationshirs of his language, A becomes increasingly 
differ-:"t frol1l B and the system of rules (A + B) becomes increasingly 
elaborate. This process ternlinate. ,<hen A and (A -. B) develop into 
the adult lexicon and rule system." (Kiparsky and Menn: 25-26) 

Rules Df chi Id phonology. t~e'l. link the chi Id's internalized 
represc:n~ation of the adult word to the .H"ticulatory instruction he/she 
will use in trying to 5dy it. (For a further analysis of (6 ~ C) 
ioto several inten>,ediate level>. see Ingram 1974.) They are different 
frOM rulu. 0f ad"IL phonology (A - B) in that they do not reprasent 
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a link between thp surface and an ah.trocl For: they are like the 
rules which can be written to link the surface forms of different 
dialects, or different historical 5t~qe' of the same language. 
By a gentle eX.f!rct')e pi Occam's raznry we make the methodological 
assumption that B is close to the adult surface rhonetic form until 
the subject ';; behilvior gives us reason to think othenvise in a given 
case. 

In this context we can bring out a very important point. 
In historical sound change, there is a great difference (even if there 

may be an intervening cOl1tin J jum in the short term) between there being 
a tend~ncy for the tongue to slip in a certain fashion and there being 
a regular rule or a lexical change. For example, there might be 
a change of 5 to s before a high vowel as a slip of the tongue, a 
sporadic lexical change, an optional allophonic rule, or a regular 
rule applying to a phDnetically defined domain. The physics and 
physiology of speech make [5] + lSl/[high vowell a probable accident, 
but ''ihether the change becomes a rule is a matter of the phonological 
structure of the language, the social setting, and possibly some other 
factors that we knol" nothing about. 

Similar considerations hold for rules of child phonology. 
A physiological tendency to lose certain distinctions -- for example, 
to voice all initial stops -- may encourage the invention of " rule 
of voicing, but a given child may not exhibit this tendency, may 
avoid words with initial unvoiced stops, may voice only certain lexi­
cally or phonologically specified initial stops, or may perhaps 
invent a rule preserving the voicing contrast in some unexpectf,d 
fashion {cf. those children who do ,ot produce clusters of [5 + 
nasal stop], but preserve the inFormation In the adult word by 
retdlhesiS! 'snow' + [nosl (Greenlee 1 974}). 

The invention of a rule, 'natural' or not, is the establ ishment 
of a systematic connection be,",een level'S', the child's perceived 
representation of a word or a sound, and 'C', his/her output repre­
sentation of the word or sound. Here, to reiterate, the 'discovery' 
or interactionlst theory differs most sharply from Stampe's 'unfolding' 
theory, which holds that 'natural' (physiologically probable) rules 
do not have to be establ ished, but rather that they operate automa­
tically until/unless they are overcome by the child. 

The di5~overy theory claims that thA chi ld Is actively search­
in'J for v-Jays to manage the forr:idf)ble motor task of producin9 accept­
able Ittnrds; that is, trying to il .• 1tC;\ adult P10dels and accepting or 
rejecting his/her own pro<1Uct:iOll'">. oossibly on the basis of auditory 
feedback alon" or nr, a combination of that with feedbac, from adults. 
If a child happens to say ,1n initidl 'd' in the courSe of trying to 
produce an adu:t 'dord that hegins ,lith 't', he/she 1'1ay accept this 
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as J toier.:Jble ap;)ro)(im.Jtion :}fld rr<)~1 it df'veh,}, un initial vOIcing 
rule, but the f~ct that it is difficult for beginning speakers of 
Engl ish to learn to delay voicil1g onset (Kewley-Port and Preston, 1969) 
dOL'S not ~ijve an alltor:13ric voiclnq-ruJc. 

rh~y.t; vie shou1d turn our ,,~lte'lt!On to tht.: kinds of pntterns 
present in child sound product il':":, si;lc,e t hiJVf~ claimed that the 
rules of child phonolo:T'/ ari~c dS !:jc-neral izations of patterns which 
the child has extr,Kted. (The rules of adult phonology, of course. 
also eventually becoille a,;,]ilable to the child through abstraction of 
patterns.) One \1ay to clas'>ify pJtterns is by the theoretical 
'leveL' at which they are manifested. Child phonology is concerned 
with (at least) the following kinds of patterns: 

I) Generalizations which hold for the output forms of words 
the chi Id says (patterns wi thin level C for the chart), e.g. '[d] 
is the only initial consonant' (Jacob, earliest stage); 'all tv/a syllable 
words are stressed on the first syllable' (Jacob, most of the studied 
period); 'the consonants in a cve word are homorganic (i .e. have the 
same place of articulation)' (D. Menn; in Menn 1971). Formally, such 
general izations are known as surface structure constraints. 

2) Inferred generalization about the forms which the investi-
gator takes as underlying the chi ld's output (Jevel A. which equals 
level B for the very young chi ld), e.g. 'there are no words with 
underlying initial Ig/'; 'there are two underlying back vo"'.;;ls' 
(possibly true of Jacob late in the study); 'palatal affricates arb 
analyzed as clusters of palatal stop plus fricative' (suggestea 
for D. Menn in Menn 1971). Most such statements conce-n t:'e phonemic 
analysis of the chi ld 's speech and parallel the phonemic. an.;;lys,,"s 
made for underlying forms in adult speech, but deep s~r~~ture con­
straints relating the possible co-occurrence of underlyiny phonemes 
also concern this level. 

3) Generalizations about the relationships between the adult 
words ,.,hich the chi Id is (presLl'ned to be) trying to say and his/her 
output forms (C) of those words, that is, rules of child phonology 
as coo'11Oniy written, e.g. 'initial Ip/ in the adult .,ord appears as 
[b]' (J. V",lten, Velten 1943); adult 'medial coronals are deleted 
in the chi Id's output' (D. Menn data); 'adult final stops are deleted' 
(many sources). 

') Generalizations aho0l relation.hips betwe~n the hypothesized 
underlying form" of the c.hi Id'5 \·;ords (level A) and the presumed "\Odel 
word (di5cuss.-::d in j;"1C;r-clH. 1')]4, t;,·P;) 1971). Hypothetical examples: 
'the dio:;tinction ceL'lcen adult voiced and unvoiced stops is not made 
in the underlying form' (d possible interpretation of the Velten 
d"ta); 'the English allophones [r] and [>1 of It I are treated as 
separate phonemes I-he ch i i J I ~ 
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5) Generalizations of relations be t>J(' N, the hypothesized under­
lying forme, of the child's vlords and hislher output, (6 c> C) on 
the chart, rules of chi Id phonolo'lY proper. ExalPpies from Jacob: 
'underl'fing final voiced stops we.re deleted or devoiced'; 'sporadic 
anticipatory vowel assimilation occurred in CV l CV2 "ords'. 

Cutting across this cate90rizatlon of patterns by levels, we 
see that Some of the patterns referred to are concerned wi th the 
co-occurrence of segments or successive features in a given word, 
while others are concerned with the internal organization of a set 
of elements or relationships. Of the first kind are the generaliza­
tions requiring the two consonants in a eve word to be homorganic 
and the rules of consonant assimilation or of vowel aSSimilation. 
Examples of the second kind are phonemic analyses of the child's 
output level or underlying level, and statements relating the rules 
which apply to individual underlying phonemes. As a specific instance, 
D. Henn's deletions of medial Ill, Id/, Itl, and Inl form the coherent 
pattern captured by the above statement that 'medial coronals were 
deleted'. 

Crucial to the theory of the origin of rules of child phonology 
is consideration of the relationship between patterns manifested 
at a single level and rules connecting levels. 

Let us USe consonant harmony, already mentioned several times, 
as an example. One possible manifestation of a CO:lsoni',nt harmony 
restriction could be a requirement that at the child's underlyir" 
level of representation (8) all the stops in a given ,'ord m'1st be 
homorganic. That means that words in the adult language which do not 
obey this constraint would not have both consonants encoded by the 
chi ld, or the words would not be encoded at all. If this can actually 
happen, presumably I t would be analogous to the 'day an adult can 
fail to 'hear' foreign sounds or sound clusters in speech signals. 
The observable correlates of fai lure to encode adult 'lOrds which are 
'too complicated' in that they violate some constraint, e.g. a consonant 
harmony constraint, could be various. The child should confuse certain 
minimal pairs ~mbedded in a speech situation, but there are quite a 
number of h'fPothetical sub-cases not germane to t;'e present topic 
(see Ingram 1974). One \iay or another, the chi Id should Ido better' 
On per"ception ~nd oroduction of lquackt, tcoco~l, IDaddy', etc. as 
cOlnpared to Idl1ck', lbottle 1

, 'cup'; a chi;d uhose underlying forms 
must ouey con'50nant harmony restrictions r;hould produce >'Iords which 
violate that r"lstrlction ;n " f.,<;~i()n consistent with hislher know-
inq at most wh:)t one of the consonants is. 



Menn - II 

i r this Si1'1)e consonant hrlrp1uriV (J1n::,t)"ai'lt L/erf.: prc'-,c;nt, not at 
the underlying level, but at lev"j C, thl' I"vel of the child's output 
representation, one I!tight o!J'":ierve ,,'yaet Iy the sarlc production hehavior 
but no perceptual confusion. If tloe chi Id has rules available to 
alter sone of the ir,put '1"rds !n !il;)kc then fit this consonant harmony 
output constraint, he/she \I; II ~" "ble to attempt a wider (phono­
logical) variety of words. 0~itl' a variety of rules could have this 
effect: I) deletion of thEo Hnal corosonant of eve words (Jacob), 
50 that 'duck' becomes [d,], 2) \ieakening of the final stop of a 
eve word so that it escapes the harmony constraint, as 'duck' 
becoming [dA'], (Jacob), or 3) a rule of assimilation bringing one 
of the stops into h;Jrmony \-lith lhl~ other, maJdng 'duck' into 'guckt 
(D. Menn) or into 'dutt' (hypothetical). Or the child may already 
have a rule which does not in general seem to have anything to do with 
the harmonic restriction, and yet have the effect of bringing some 
wo"ds into conformity with a harmony constraint. For example, D. 
Menn had a rule deleting c~dial coronals, as we have mentioned, and 
this (along with some others) applied to 'kittens' to give [ghl. 
which obvia~ed the necessity of his assimilating one or the other 
of the (non-continuant) stops. A general rule substituting dentals 
for velars would also have the effect of making 'duck' into 'dut' 
without the operation of any assimilation rule. When a pattern 
holds among forms at the output level (el but not at the underlying 
level (el. there may be brms at the underlying level (B) which do not 
fit that pattern, words which the child does not say. The child may 
in th i 5 case invent phono log i ca I ru I PO (B- C) for produci n9 certa i n 
of those words so that they conform to the output pattern. This moy 
be seen as a kind of overqencTaLiZJtion of the output patr:.ern, s!nce 
after the invention of these rules the child produces words in 
accordance with the pattern, some: of which are not in uccordance with 
it in the adult language. 

In phonology, the technical tern: for a group of rules which have 
the effect of bringing underlY;IJq for'ns into accord with some output 
constraint is a 'conspiracy' (Kiss0berth 1970), and child phonology 
is full of rulcs which form conspiracies. This form of overgenE'rali­
zation is manifested in the present corpus in the formation of a 
number of different "uI0s, and in several sporadic sound-shifts as 
well (sec. 4.2). I daim t'wt tlis ty~e of overqeneral ization of output 
form h the 'A>LWCe of many of the rules of child phonology. It is 
not itself an oVI'I-gencral ization of rules in t.ne sense i!1 which we 
have been using the term Irule l but an over!Jeneral ization of output 
p.3ttern. 

The rule;) in this sonJu:" '.)hicl--; sho\'; overgenelal ization of output 
pattern are /b/' id] (s"cti"" 4.3), le'';1 + [1] in closed syJ lables 
(sectir,n 4.4.2). [V h' Il ' l.,l] ("biced rule) (section 4.4.3), - 1:1 1 -

deletion and ~'If"i1k('nin~J 0f ~:in3i -.:top::_: (ch. 3 passim). and stress 
s~li ft {<,ection 4.1:1. i). 
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Some of these rules, like Ibl· [dl. arose from Jacob's original 
"ttempts tu say a neW Ivord using motor patterns that he was already 
fami liar Illth. a process I ,en, 'carryover'. The other rules that 
resul ted from a general ization process were those, 1 ike the Hhice" 
rule, which came from the co,f1ation or 'consolidation' of two or more 
similar output patterns, both of which he had tho ability to produce. 

Under these interpretations of the data, an interactionist 
theory finds considerable support. 80th rule generalization by 
'carryover' and pattern qeneralization by 'consolidation' involve 
starting with a certain production ability and generalizing a pattern 
extracted from this production or its product to neW cases. Either 
new words can be produced as new rules are for'lled by carryover, or nel-' 
rules are invented in the course of consolidation which can then be 
applied to new words. 

Note that consolidation generally involves the loss In production 
of contrasts which the child is actually able to maintain. As 
Ferguson ano Farwel I have pointed out (1975), an 'unfolding' theory 
would have (0 be drastically "~dlfied to allow for such regression. 
On the other hand, as Kiparsky and Menn (1975) maintain, surface 
regression is characteristic of any learning process that involves 
the overgeneral ization of patterns to neW cases. Regression would 
also, of CO,lrse, be inexp\ icable in a pure-extraction model such as 
Olmsted's. 

In the acquIsItIOn of intonation contour, we also see at least 
one event which supports an interactionist acquisition theory; 
apparently in organizing his own phonetic tendencies, Jacnb created 
a regular pitch classification of rising utterances which is not 
present in the adult language or interpretable as a 'prim;tive 
stage' of classification in the adult language. This classification, 
then, could not have 'unfolded' or have been a result of !'llitation. 
It seems to be the case that Jacob extracted a pattern from his own 
Initial uses and generalized it. This modol of rule discovery is dhat 
an in~eractionist theory claims is the basic way language is learned. 

The phonolo~ical core of this study. then, is relevant to psycho­
I inguis~ics because it supports a theory which ~ortrays the acquisition 
of pr'onoiogy not as an automatic consequence of innate programming, 
but ". being, I i~e the acquisition of syntax, dn arena in which the 
child useS strat8gi~s and invents rule, in the effort to master hi5/her 
languag!. The overall procedul'c i. the famiiiar one of learning 
special ca5e~. e~[pnding a pattern bas~d on tnose cases, and learning 
ext.:..eprio'15 to thr> pattern. \'h! 03150 :ldVe un interesting variant of 
this: learninq or t~JO si:ilifar C3S~St d period of fructuation in which 
the p3tl~rn of each is extende~ tu the other, and then resoiution into 
the ::;tag\.! of the ul.'ergeneralized pattern. It t·!ouid be interesting to 
sec if there are parallels to this dev~lopmental sequence in syntax. 
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1.4 Co~tent of thesi, by ch""tcr', 

Chapter 2 is concerned ",j th the mean i ng of the term 'word', 
a:->d sho",s that children', e2rly "'.tcrance-types may be different 
from words of the adult lan<Jua~, in thEe follo\oI1n9 independent ways: 

1) less phonetic conI 'v i-the tokens of an utterance-type 
may show a wider variety 01 ,ound" than adult words. 

2) less semantic coherence -- an utterance-type may be used 
to express a wider variety of m<canings than adult words, or it may 
be pur. sound play. 

3) ritualization, or lack of what I have called 'symbolic 
autonomy': an utterance-type may be tightly bound to a particular 
social or physical situation, rather than being usable in a variety 
of contexts; it may be a signal rather than a true symbol. 

Jacob had early utterance-types, whicr. have called 'proto-
words', which differed from adult words in one or more of these 
three ways. In particular, the earliest proto-words lacked symbolic 
autonomy, but could be seen developing it over the period of the 
study. Chapter tViO also discusses Jacob's marked pre','erence for words 
des i gnat i ng act ions rather tha" obj ects, and the hypothes is that, for 
Jacob at least, one of the problems in learning to talk was learning 
WHEN to use words. The cleare;t d",velopmental Change h ;acot's 
use of words was the 'freeing-up' of words from ritua:'zed or hlghly 
limited uses, so that a given word could have a variet" c= fU,1ction. 
This study supports Michael Halliday's recent (1975; er.1pir'c~l ar.d 
theoretical Vlork on the gradual development of ",hat h~ ca;!> a level 
of 'form' in beginning speech. 

Chapter three beg i ns the presentation of the scur,a Datterns of 
Jacob's words (except for intonation contour), A c~:'::i might aPilroach 
the analysis and production of iJ "'oed hoi istically, ~"grr,ental1y, or 
prosodically. Jacob certainly used both of the latter- approaches; 
the ev i dence for th iss taleme;, t comes f rom the natuo'" of the patterns 
which he overgeneralized. 

Some of the segmental elements in Jacob's vocel ic system may be 
related to one another in ways uill ike the ways in which phonemes 
seem to be related in adult 1ansuage, but the evidence is not con­
clusive because of the small numoer of words involved. 

Jacob's learning of segfTlE'nts C,,)J''I be fitted into the JakoLsonian 
model of the acquisition of phClnologv only at the cost of ignoring 
most of what really seemed to he taking place. The Jakobson model 
does not take Into suff i ci ('nt account the dua I nature of the process 
of acquiring the phone~ic system of a language: I) the conceptual 



14 - Menn 

aspect, involving (la) the recognition that a segment in a word is 
the same as Some other segments and distinct from SOme others 
fib) the recognition (on some level) that segments are not merely 
phonetic targets but are related to one another as members of a 
phonemic system and 2) the motor aspect, the process of acquiring 
sufficient control over the production of a sound. In particular, 
the Jakobson model does not allow for the possibility that a sound 
may be conceptual ized as a target (Ia) before it is analyzed as 
belonging to a phonemic system (lb), but it seems possible that this 
occurred in Jacob's development. 

Jacob learned to avoid, and therefore must have been able to 
distinguish, words beginning with labials until after he learned to 
say words beginning with dentals and /k/. This pattern of acquisition 
can be described as conceptual ability to distinguish the labials 
preceding motor ability to produce them. Later, Jacob avoided initial 
/p/ and initial IgI, even though he had initial Ib/, initial Ik/, 
final Ip/, and a voicing contrast between Initial It I and initial Id/. 
This result fits in with work by Ferguson and his colleagues (Ferguson 1973, 
Ferguson & Farwell 1975) who note that in child l."nguage, the presence of 
feature oppositions in a child's speech (e.g. labial, -voiced) does 

not guarantee the free combination 

the child's production. 
[ -~ h.o i a I of those features . -voIce in 

In Jakobson's purely structural phonemic analysis, two major 
phenomena of Jacob's development have no theoretical status: the 
avoidance of certain targets, which we have just summar'ized, and 
lexical variation, which involves the apparent paradox of Jacob 
controlling a sound or a feature In One word and yet having e 
broader target -- a much sloppier production -- in other words. 
lexical variation seems to arise from a variety of causes which a 
theory of the acquisition of phonology will have to take into account. 

In Chapter 4 we study the factors which combine or conspire to 
limit Jacob's output to a small set of word-shapes or canonical forms. 
Selective avoidance of adult words containing certain consonants, 
context-free substitutions, and conditioned phonological rules were 
involved in this conspiracy, and the following psycholingulstic model 
is suggested as an account of what the child might be doir,g that gives 
rise to the observed results: 

I) The child may meet the problem of how to say a new word 
(or segment) by making use of a word or segment helshe already knows 
how to say, resolving a new proble", into one already solved and a 
subproblem that may be ignored or given further attention. Jacob's 
isolated case of the production of Ibl as [dj, which he already knew 
how to say, is an instance of this strategy, the use of what we have 
ca 1 led 'ca r ryove r . ' 
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2) Two similar 110rds, on~ or both of which are nevi to the child's 
output may temporari Iy influence one; anOtlll-;f and then 'consol idate ' , 
as when 'tea' and 'tape', after "olh having the vowel fluctuate 
among his front vOI'lels, hecar"L h')I"",Y'''clllS as [til. There seems to 
be internal pressure to reduce dlf' inventory of canonical forms even 
when the motor abi 1 j ty to prc),iULf the word exists, but the reduction 
does not occur without an il!Lt."dm period of confusion. Changes from 
the adult model in the cnild's ,:ruduction of a word, arising either 
from the child's extension (d" pdttern which he/she knows to a new 
word or from the consolidation of two output patterns, may become 
quite regular, and such regular changes are the 'rules' of child 
phonology. 

Rules of child phonology, as we have said, are not like rules 
of adult phonology in one fundamental respect: they do not represent 
abstractions from the patterns of surface data, but instead represent 
the ways that the child has invented to produce approximations of 
what he/she has perceived as the adult model word. 

Chapter 5 describes Jacob's early (13-15 mor,ths) use of intona­
tion contours, and presents a hypothesis as to how he learned some of 
those uses and the nature of his knowledge. 

In Eng1 ish, intonation c0ntour carries information about the 
syntactic class of an utterance (declarative, wh-question, yes-no 
q~estion) and about its function (rhetorical vs. sincere question, 
warning vs. command), although in a very complicated fe5hion in moSt 
instances (Lieberman 1975). Henyuk and Bernholz (1969) showed that 
adults can reliably classify the intonation patterns of chi1dren's 
utterances as sounding 1 ike questions, 1 ike declarative statements, 
or like exclamations, and most diarists have felt that children at 
the one word stage were using contrasting intonation me.aningfully, 
rather than as a sort of tonal babble, but Bloom pointed out that as 
of 1973 this intuition had not been proven correct. 

From the data of this study, we find that Jacob used varied 
intonation contour in purely phatic 'free' babble, but that he also 
consistently used certain intonation patterns in conjunction with 
actions that communicated particular intentions, so that we can 
ascribe meaning to his use of those contours. 

In the period from 13 to 15 months, Jacob used rising contours 
which listeners characterized as 'requests', to obtain goods and 
services, and to initiate social contact, and later to ask for confir­
'Tkltion that a \>Jord he used or on (;jet ion hE'- performed had been approved 
by his audience. These rlsin£ contours appeared first on babbled 
utterances and later on words. 
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Between 13-1/2 and 15 months, instrumental measurement of 
Jacob's intonation contours further showed what might be called a 
socio-linguistic functional differentiation among the rising contours; 
requests using English words, regardless of their ends, and requests 
using babble which were directed towards social ends, rOSe to a 
moderate pitch peak of 450 Hz, which was not far above the pitch 
of speech addressed to him. Requests using babble which were directed 
at getting an object or at getting an adult to do something for him 
(instrumental use of the adult) had pitch peaks of 550 Hz or more. 
Almost all fall ing-contour utterances remained below 450 Hz. 

As Jacob used nore words, he did not abandon the high pitch 
range, but found a new way to use it contrastively: at 16-1/2 
months he used a mid-high-low demonstrative contour modeled on 
adult 'What's that?', which cut across his old social/instrumental 
categories and should be considered as a more adult-like use of 
intonation contour. 

It is possible that Jacob learned the rIsIng request contour 
by watching adults request objects, but there is another hypothesis 
which accords better with his apparently limited general under­
standing of conversational roles: Jacob's use of rising intonation 
contour, to obtain his ends could have arisen as an attempt to 
el icit offering behavior from adults by imitating the rising contour 
used by adults when they offered objects to him. 

In general, functlor., ratcier than intonation contoLlr was the 
most coherent basis for categorization of Jacob's utterances. They 
fell into the functional groups of greeting, 'curious no;ses', 
,.arrative, request/demand, offering/giving; contour appeared to signal 
a modulation, ;n at least the last two categories, of the behavior 
along a continuum whose poles might be described as dominant-sub­
missive or peremptory-ingratiating 'request' and 'demand' should not 
be viewed as separate functions in Jacob's case, anj probably not 
in general. 

1.5 Methodology 

Three kinds of information are necessary in order to study 
child phonology: what words a child says, what sort of variation 
there is among the tokens of a word, and what words are understood 
are in the passive vocabulary -- but are not said. The first two 
are obviously the subject matter of child phonology, but the impor­
~ance of the third has only been recognized recently~ when Ferguson 
(1973) began to suggest that children might be del iberately avoiding 
certain words because of the sounds they contained. 



Menn - 17 

PUT suit of this infofTlc,t ion rcquir(-,(" ric 1'1 contextual data. 
to deterrcine "hat the chi Id h,," UIICI,'rstood ::nd vlhat the chi Id has rreant 
by what he/she said, SincE' childre', aT the three,hold of speech 
typically speak very lit t Ip, "~;'I hours of oboLrvat ion are necessary to 
get enough utterances to suppnl't <'r~um~nt s about understanding in the 
child's repertoirr. ThE- iflVC',1 i~l<"lt('rJ a video camera, or both~ 
must be p:-esent: audiot-ap( i::, not £"I>c,uq!-J. 

I used the anthropoJo(;ic::J! invest igi'.itive poradigm o~ having 
the investigator act as a part1cipanl while observing, because in 
no other way could a nornici social interaction pattern be maintained 
between adult and small ct,ild for t-,.,pnty hours per ,"eek. Deviations 
from the normal caregivel'-chi ld paltern occurred, some inevitable 
and some deliberately planned, It is not outside the bounds of 
possibility that some subtle "Cfect on JacobI, phonological develop­
ment may have occurred as '" re:"dt of these deviations from normal, 
although that presently seemS unl ikely. However, it is quite 
likely that artifact was created in the following respect: since 
I wanted Jacob to talk mon-, probably, than mast parents do, and 
wanted to say things to him that he "ould be I ikely to respond to, 
the density of language-eliciting behavior on my part was high, and 
1 searched actively for topics of interest to hl,r. In this way I 
probably contributed to the apparent bias he had h favor of action­
vJOrds as opposed to nameS of ob j ec t s, for when I fo~"d tha t he I i ked 
such words I introduced more of thern into our games. The original 
bias vias Jacob's, but the observed distribution of his vocabulary 
was probably skewed by my reaction to that bias, 

Another possible artifact fron myel ieiting behavior was that 
may have asked Jacob more q ues t ions :of t he form I'Do you wanna 

do X7" than normal, and this toold have contributed to his fondness 
for rising intonation contour. 

Finally, because I transcribed the tapes for each session 
pror.lptly and because I was miHing sc'me transcriptions on the spot, 
I 1 istened to Jacob more intently than an ordinary caregiver ,"ould 
have. and he probably got n~re positive feedback than most children. 

I did not teach Jacob any nonsense words, but I did introduce 
one noise-imitation game just in order to check and see if he under­
stood the idea of imitating noises; Jacob. in the first few week c 

of the study, had given no indicntion that he had even caught on to 
the idea of imitation of adult vocalization. and as an experiment 
I Irazzberrjed' at him (i} 'razzLe:'I"Y' is a loud bilabial trill 
usually viewed as an impolite f)cdsc but sociol1y acceptable as a 
means of entertaining babies); he j,d t~~ed me swiftly and accurately, 
settling the question. 
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1.6 Evaluation of imitated utterances 

Observers of child language must decide how to deal with 
imitated utterances, because these often show special phonological 
characteristics. Even when a child has well-established phonological 
rules, imitations often come closer to the adult model than spon­
taneous utterances of the same period. The following anecdote will 
serVe as an example: Daniel Menn. at a time when he was regularly 
producing 'duck' (and also 'stuck', 'truck') as [gAkJ. was standing 
where he could not see his toy duck. I said to him, 'Why don't you 
get your duck? It's down there.' Daniel said [dAkJ1, and then came, 
followed my point, saw the toy, and said [gAkJ. Then he said 'no', 
and turned away from it. 

This sort of event is probably akin to what happens when an 
adult tries to produce a foreign sound or sound-pattern ('Nkrumah', 
'Khrushchev): it is much easier to do it when one still has the 
sound 'ringing in one's ears' than after a time delay, and it is 
also easier when one Is attending to the production as a task in 
imitation than when attending to the meaning of a message one is 
trying to convey. 

During most of this account, the focus will be on Jacob's spon­
taneous utterances, as displaying Jacob's own patterns most clearly. 
However, there is one circumstance in which the strongest evidence 
as to Jacob's patterns can be drawn from his Imltate'd utterances: 
the cases in which Jacob's pattern was different from the adult model 
even when he was Imitating. For example, In chapter 4 there is a 
point at which Jacob imitated the word 'bag' as [bajg], giving evidence 
of the strength of a dlphthongizing rule which he then had. 

Another division was made in collecting the data, although 
have not made USe of It in analysis as yet. There is at least a 
theoretical difference between imitating a brand-new word and imit&ting 
a word which is part of one's passive vocabulary. In the latter 
case, there is stored information about the sound of the word which 
may playa part in determining the output. At some periods of 
Jacob's development, there seemed to be a considerable portion of 
his total output that consisted of words which he understood, but which 
he only said when he had just heard them. I called this set of 
words his 'shadow' vocabulary, thus dividing Jacob's linguistic 
world into four parts: 'Imitations', 'Passive Vocabulary' 'Shadow 
Vocabulary', and 'Active Vocabulary'. The difficulty of deciding 
what the child understands and when he Is shadowing and when imitating 
is very difficult and in general requires ad hoc judgements -- for 
example. when Daniel said [dAkJ it seemed that he had failed to 
recognize the fami I iar word for an instant, unti I he saw the object. 
It was probably a case of imitation rather than ~hadowing, but the 
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truth io inaccessible. Neverthele,s, the distinction is useful 
conceptually, and reference to Jacob as 'shadowing' words in the 
sense just dc:fined wi II be made throughout the thesis. 

1.7 Psychological testing: supplement section 

Periodically, as I mentioned, S. Haselkorn administered four 
of the six Utgiris and Hunt scale tests, which are tasks based on 
Piagetian theory of cognitive development. The scores on these 
tests, the scales, and the tests are reproduced in the supplement 
section. These tests cannot be translated into a simple placement 
of Jacob in one of the Piagetian sensorimotor stages at each test 
session, for reasons that are detailed in the supplement section, . 
but roughly we can say that Jacob at 13;23 was in transition from 
sensorimotor stage IV to stage V, and that he had arrived in stage 
VI by 15:26. There Is a great temptation to tie his cognitive 
development to the evolution of his language from a 'signal' system 
to a 'symbol' system, but the details of these parallel evolutions 
are so ragged that I find generalizations about what sensorimotor 
stage goes with what level of language use to be inappropriate at 
present. 



CHAPTER TWO 

Topics in the semantics of Jacob's early speech: Words and 

Proto-words 

Section 2.1 Introduction 

As the title indicates, this chapter is by no means intended 
to do justice to the full range of semantic information in the Jacob 
corpus. We shall only consider here material from the first half 
(approximately) of the study -- 12:8 to about 16:15. with a few specific 
ends in view, all concerned with the nature of early words or word-
1 ike utterances. 

The firs t of the ends Is phono I 09 i ca I: in order to 'do phono­
logy', we must know what utterances are to be counted as words. 
At the threshold of speech, as we shall See in section 2.2, this 
is a non-trivial question. 

Specific examples of sets of utterances which are more structured 
than babble but fall short of being words are described in some detail, 
and we conclude from examining them that for Jacob, phonetic and 
semantic criteria of 'wordiness' do not seem to be correlated, so 
that judgements as to which utterances are 'words' for purposes of 
phonological analysis must be made on grounds internal to the child's 
phonological system. 

Consideration of the defining properties of words leads us to 
the second major topic of this chapter: Jacob's early semantic 
development may involve the transition from verbal signals to verbal 
symbols. This is a crucial step in the ontogenesis of speech; its 
significance has especially been stressed by Halliday (1975). 
We suggest that this essential development be seen as a reflection 
of a general cognitive problem-solving ability. 

The third topic, discussed in section 2.3, is to present the 
evidence for the very striking semantic selectivity of Jacob's 
early speech. Rather than names of objects, Jacob strongly preferred 
certain types of action-words. Here we are dealing with one of the 
ways children differ from one another. Not all children show 
semantic selectivity. and those who do may have different favorite 
topics. 
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In section 2.4 there is a preliminary comparison of Jacob's 
semantic development with that described bY,Halliday for his son 
Nigel (Hall iday 1975) and in section 2.5 we place Jacob's development 
in the cross-sectional context provided by Katherine Nelson's 1973 
study of the semantic structure of the first fifty words of 18 
children aged 12 to 24 months. 

Section 2.2 On defining words 

2.2.1 The problem 

Li stening to the vocal izat ions of chi Idren, especially those 
between the ages of 12 and 24 months, we are struck with a descrip­
tive problem that is very marginal In working with adult language: 
of the many noises a child makes, which OneS are meaningful in the 
way that adult words are and which ones are sound play? What can 
we say about those which seem to have communicative intent --
judging by the child's body attitude, facial expression, and gestures 
but in one way or another don't seem to accord with our intuitions 
of what d 'word' is? 

Psychologists and psycholinguists (e.g. Nelson 1973) are 
seriously interested in the child's 'first words', for if there is 
to be a theory of how children learn what words are used for, 
such a theory must be able to explain children's initial hypotheses. 
In turn, the evidence as to what these 'initial hypotheses' are must 
be, in large part, how the child uses language. 

Phonologists are also concerned with the matter of defining 
'word', for phonology is defined on words (Ferguson 1973, Fe."gusor, 
and Farwell 1975, Jakobson 1968), a matter which '-Je will return to 
in eh. 3. This section is then a necessary prolegomenon t<' the study 
of child phonology and the acquisition of linguistic communicative 
sk i 11 . 

In this chapter we shall try to develop some explicit criteria 
for 'being a word', and to consider how vocalizations ~an be like 
words in some respects and yet fail to satisfy the criteria for being 
a word. (Throughout, we will be deal ing only with single-morpheme 
words; for comparison of this chapter with treatments of cdult 
language, it is necessary to replace the term 'word' by the term 
'morpheme'.) 

Any notion of 'word' requires at least that a sound pattern and 
a meaning be associated recurrently; there may be variation in the 
.;ound of the vocalization and in its meaning and function, but if the 
meaning does not recur when sound-patterns recur, we have babble, 
and if so'md patterns do not recur when a recurrent meaning is 
apparently i~tended, we do not have linguistic expression of that 
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meaning. The notiof] also requires minimally that recurrent sound­
meaning pairs be used, at least gor.e of the time, with communicative 
intent, ruling out involuntary noises. We should not, of course, 
rule out talking to oneself, which Jacob did, especially for self­
regu 1 a t ion. 

~ot a 11 authors use the term' babble' to refer to a 11 sounds 
where a recurrent vocal-tract configuration is not associated with 
recurrent meaning. Indeed, I do not intend to conflate 'babble' 
with the earlier type of vocal ization called 'cooing', but Jacob 
at 12 months was well past the cooing stage, and differentiating 
between babble and cooing is therefore unnecessary for the present 
purpose. 

'Babble' is also often distinguished from 'jargon', a term 
used for those sound patterns where the listening adult irresistibly 
feels that the child believes that he/she is 'speaking' as other 
people do. Such advanced babble is not solo play, but is accompanied 
by the eye-contact, intonation patterns, and body posture appropriate 
to conversation. 

Cooing, babble, and jargon merge into one another, and the last 
of them, as we shall see, merges into speech. We shall call all 
of Jacob's pre-speech vocalizations babble, and the functional 
distinction of sound-play vs. conversation will be taken to apply 
to the category 'babble'. 

We shall frequently refer to the communicative function of 
babble. It may seem strange to refer to the communicative function 
of 'meaningless' sounds, but a false paradox is created by shifting 
the sense in wh i ch we use the word 'mean i ng' • As has been po i nted 
out by Jakobson among others (Jakobson 1966), communication has 
many aspects besides the transmission of messages about the world 
beyond the participants in a communicative act. We also transmit 
information about our willingness to send and receive messages­
in-the-narrow-sense; if we are willing to send and to receive, 
then there is a community or solidarity set up between us and those 
who are willing to reciprocate. This exchange of reaSSurance or 
solid~rity is a basic element in social interaction among animals, 
inclUding ourselves. This kind of communication, called 'phatic 
communication', is available to babies at the level of shared eye­
contact by the fourth week of life (Robson 1967) and at the level 
of shared attention to aspects of the external world (following gaze 
or point at an object) from a few months of age (Bruner 1975). 
Babble also becomes the channel for phatic communication, and Jacob 
used it freely at the time this study began (12:8). 
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During the early months of the study, 'babble' began to do 
more than signal mutual attention. On the one hand, the exterior 
form developed into harangues and monologues, including striking 
imitations of one side of telephone conversations, which we will 
discuss in detail later. On the oth~r hand, babble also developed 
richer content, as we wil I see in chapter 5. The sounds became 
'carriers' for intonation contours which Jacob used, along with 
gestures, to communicate to adults that he wanted them to do something 
for him. Here sound-meaning correspondence developed, but the 
'sound' which recurred was pitch contour, not an articulation 
sequence, and we will retain the term 'babble' for the sounds which 
carry the meaningful contours. If Engl ish were a tone language, 
this terminological decision would probably be inappropriate, but in 
English, the way in which segmental phones carry meaning is different 
from the way intonation carries meaning, and the way they are learned 
seems to be different as well. (see ch. 5) 

Returning after this discussion to the notion of 'word', we 
see that our requirements of recurrence and communicative intent are 
still too weak to define 'word', Groans, sighs, and 'razzberries' 
(loud bilabial trill expressive of contempt), for example, show sound­
meaning correspondence and are frequently used with communicative 
intent, but they are not 'words'. Reflecting on their exclusion, 
we see that another major stricture on words 15 that they must fIt 
into the phonological system of a language. Certainly a few small 
groups of utterances, mostly onomatopoeic (swoosh. bzz, mraow) and 
a few types of affective modification (a 10: ::ns time) disturb the 
picture, but by and large the sound of a word muse not only be 
conventional ized (as a razzberry certainly is) bt.;t ml'5~ furthermore 
conform to the phonetic surface structure constraints of the 
language it belongs to. 

We also require, if we are not deal ing with pathology, that the 
meaning of the utterance be accepted by other speakers of the language, 
or at least comprehensible to some of them. 

When we look at a corpus of children's utterances, .,e will find 
that many of them, beyond a certain point in developr"ent, have so 
high a degree of phonetic and semantic consiste~cy with:n the child's 
usage, even though they do not quite match adult models, that we shall 
want to refer to them as 'words'. Beyond picking out words, we look 
for recurring patterns of sound and recurring situations. When we 
find recurrences of sound pattern (including recurring intonation 
patterns), we can speak of having recurring tokens of utterance­
types. 
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Some of the utterance-types are direct expressions of affect 
(discontent, pleasure, excitement) or pure sound play (which usually 
indicate contentment and may be interpretable as an expression of 
well-being (Dore, Franklin et al. 1974)). We then begin to find 
utterance-types .'hich are used in much more clearly-defined circum­
stances (Bruner 1975. Halliday 1976): perhaps to accompany pointing, 
hiding, or other action, to initiate interaction with adults, or 
to obtain some kind of help from them. Tokens of these types may 
closely resemble adult words which would be appropriate to the 
situation in which the child utters them, or they may Seem to be 
the chi Id 's 'own invention'. Such utterance-types, more wordl ike 
than expressions of affect but different from our notion of 'word' 
on phonological, semantic, or functional grounds are a major focus 
of interest in a study of the early acquisition of language. Since 
I have been unable to find a term for such utterance-type, that has 
both charm and clarity, I shall refer to them as 'proto-words'. 

In subsections 2.1.2 and 2.2.3 we shall proceed to develop 
the notion of 'word' more fully, and then we shall see in 2.2.4 
that until nearly 17 mos, almost all of Jacob's utterances that could 
be collected from the onset of speech (the first proto-word) were 
proto-words rather than true \,:ords when he first acqu i red them. 
Most of them developed towards being true words, and the rest (with 
the predictable exception of those peoto·words modeled on adult 
utterances which are not true words eitner, like 'uh-oh') dropped out 
of use 9 

2.2.2 Criteria for 'being a word' 

III dealing with the problem of defining 'word' for Jacob, a 
set of three criteria seemed appro~riate: I) the degree of phonetic 
consistency 2) the degree of semantic coherence 3) the amount of 
what I shall refer to as 'autonomy', that is, the property of being 
a true symbol, detachable from a particular real-world context and 
usable in a variety of pragmatic situations. A well-behaved word 
is I) phonetically consistent to the extent of showing variation 
in only a few features about a well-defined phonetic target, in 
degree comparable to the variations found in adult surface phonetic, 
2) semantically coherent to no less an extent than the chain­
complex of semantic properties] which define commar, words like 
'cut' (with a knife, with a scissors, a cut on the hand, a cut of 
meat. .. ) or 'on' (light on, shoe on, dish on the table, picture on 
the wall, fly on the ceiling) 3) autonomous in that it is not part 
of" motor ac.t or a ritual; may be used with var,{ing 'ntonations and 
to refer in different sorts of speech acts. 



Menn - 25 

The first two criteria were forushadowed in 2. J.I: autonomy 
will be discussed in 2.2.3. We shall describe a given proto-word 
at a given time in Jacob's development as being more or less word­
like with respect to each of the criteria. 

It was originally hoped that thc criteria developed for being­
a-,.,ord would covary: that the notion of 'being a word' would develop 
for Jacob in such a way that we would find 'prifTlitive words l

, low 
on all criteria, which '"ould gradually develop into or be replaced 
by 'true words', high on all criteria. It would then have been 
possible to use non-phonological criteria to judge ",hat utterance 
types should count as 'words'; much more importantly, such covariance 
would suggest that the child develops from observation, a theory 
of what 'words' are. 

The data to be presented force the abandonment of this approach, 
and suggest a separation of phonolcgical progress towards adult language 
from semantic progress. 

2.2.3 Symbolic Autonomy 

TylO major Ii ncs of deve lopment seem to occur in Jacob's use 
of speech: an increase in phonetic control, which wi I I be discussed 
most fully in chapter 3, and an increase in symbol Ie autonomy. Few 
of Jacob's recognizable utterance types which Were weak with respect 
to the criterion of semantic coherence, and his general izations 
never ,eemed to be the wild examples found in the literat~re (E. 
Clark, 1973). Instead they moved along reasonable tracks of associa­
t,on, (see section 2.2.4), so there Is little to be said iG Jacob's 
case about deve:opment of semantic coherence~ 

AutonoQY is an absolutely crucial property in the development 
of a communication system beyond the capacity of a finite list of 
uncombinable signals, for if the elements in a commun;=ation system 
are not autonomous, H,at means that they are no more than vocal 
gestures, and cannot be used to convey novel messages (cf. Hockett 
1966). 

We will see that symbolic autonomy did not simply appear, but 
that it dev€loped as Jacob pressed his limited lexicon into the pursuit 
of various goals. For this to be the case is entirely consistent 
with the well-supported overall picture of c~ild language development 
enunciated by Siobin (1971, 1973) "New form. first express old functions, 
and new functions are first expressed by old forms" -- vlhat I have 
I ightly called the' inehwo'-m' model of rule-growth. Here, at the 
threshold of language. Jacob first used proto-words to accompany 
actions and interactions with which he had beeoe,e far'li 1 lar; then, 
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apparently, he seemed to find that some of those proto-words could 
convey messages to others, messages whic~l were propositions. demands~ 
or requests. Slohin po:nts out that his developmental principle 
is a fami liar one in the psychology of cognitive development. We 
may place il in a larger onlogenetic and phylogenetic context by 
considering that the ability to utilize existing ways-of-doing-
things to accomplish new ends -- an ability which requires some 
rudimentary separation of means from ends -- is a fundamental pro­
perty of higher intelligence, We knov; that apes, in the right 
circumstances, can solve problems of tool using (Kohler 1925)and that 
tutored apES clearly i1chieve symbol ic autonomy (Gardner and Gardner 
1960, Premack 1971). We May vie"; Jacob's progress as a manifesta­
tion of the ontogenetic developMent of this ability to dissociate 
~everal aspects of an action from one another or to dissociate 
actions from their context and employ them in new contexts. 

A note of caution must be added here, hov;ever. J.A. Fodor has 
pointed out (pers. comm.) that while the hypothesis that Jacob must 
DISCOVER that words are good for more than just one function will 
explain the data, other explan~tions are possible which are compatible 
with an opposing view: that a child of speaking age is already 
potentially able to use 2ny signal which he/she has as a symbol if 
the situation is appropriate. Cogni(ive development Might well have 
outstripped linguistic development so mLich at the b"ginning 'Of 
speech that multiple uScS for w~rds are in principle available as 
50Dn a:; the words are; the reason that we see so few IJses for each 
,,,ord ""'y have to do with the child's interest, his/her surroundings, 
or what these first words mean to him/her. As examples arise in this 
chapter and we deve I op t he not i on of autonomy more fu ~ I", we wi 11 
attempt to describe what sort of evidence would be necessary to 
enable uS to choose between the first hypothesis, that symbols must 
be invented by each chi Id and are I ikely to be absent from the 
earl iest speech, and the second, that a chi Id who car. speak is ai ready 
al a stage of cognitive development where signals easily can become 
symbois, 50 that what is describ"d as a lack of symbolic autonomy 
is due to other important factors In hiS/her environnent or develop· 
ment. 

2.2.4 Utterance types which fail to be 'true' words in Jacob's 

output: Iterated patterned babble 

When ~ie cannot co II ec t utterances into putat i ve tokens of a 
type ae all. we have babble; no~e of the three criteria for word­
hood, as far as the observer can tel~, are met by sets of such 
utterance~>, Let us f;rst examine a group of very clearly recognizable 
sets of utteranc~s which can rank fairly low on phonetic con5istency 
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and have 110 scr'Bnt ic content (and therefore no autonomy): these may 
be described as itt·rated pattprn,~d babU, (iPS). They consist of 
repeated one or [wo-syllilble units, and it is their utterance as 
long iterated strings which mRkes them recognizilble as tokens of 
one type, eVe" when the phonetic control is poor and there are no 
senant.c clues to help the observer recognize them as recurring 
elements in Jacob's outout. 

Jacob had three clear IPS's, one of which did in fact have 
semantic content and "ent on to develop autonorlY; also at least 
one of his other utterance-types which ,.,,,uld ordinari Iy be considered 
a 'real' word seems to be better described as an IPS .lith semantic 
content. The first iterated patterned babble to occur in Jacob's 
speech waS roughly [digA)n, ",Ith notable variation (see ch.3 for 
phonetic details) even in the units of a single iterated string. 
It seemed to be pure sound play, yet to have SOme connection ",ith 
the way he said his name, a poorly controlled [deka) (used only in 
the context of a peekaboo game, representing 'Where's Jacob?') 
(further discussion of this relationship iG ch. 4, sec. 3). 
Impressionistically, this IPa might be described as soundplay 
variations on the theme of 'Jacot', for he just seer:1ed to run around 
saying it. 

The second IPe to appear, which we shall symbolize as [ioiol 
(more preci,ely, [iotiolnll was interesting in a different way. 
It becar:1e one of Jaenb's favorite utterance types. [ioi,,) apparently 
od 9 i rrated as accompan i ment to rotat i ng an obj eet, for example <£\ 

"'heel On an axle or a loose knob. Very rarely -- once or twice 
in about a hundred tokens -- Jacob seemed to 'just say' it without 
any apparent connection with rotation. Jacob varied the actual 
form considerably, though not very much within a single i:erated 
string; we find [ioiolo ... ], [wiAwiAwi A ..• ], [ajajaj ... J. with a 
characteristic alternation of front and non-front segments, one 
a gl ide or a high vowel (or the sequence [will and the other a low 
vowel. There was possibly an etymological connection of [ioio) 
with the word '",heel', which was not in Jacob's active, vocabulary 
at the time [ioioJ arose, but which had been in his passive vocabu­
lary for quite some time. 

A littl" before [IoioJ appeared, Jacob began to USe an iterated 
sequence 'round and round' [w3"lnb~J. 'Round and round' a I ready 
had autonomy to some degree, for it was used predicatively of an 
object rotating (e.g. tape reels) and to accompany Jacob's action 
causing an object to rotate. However, once he devised (ioio], 
he 81~sl always used it as the sound with which to aCCOMpany his 
own action on an object. 
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After a fev' weeks in which [ioied I-Ias used only to accompany 
action (as far as anyone was able to tell), [ioiol began to show 
symbolic autonomy across speech-act categories. He used it at 15:11 
as a predicate, pointing to S0010 phonograph records not rotating 
at that time, and at 15:16 ~it~ a rising contour, to ask permission 
to turn a knob on a tape recorder (ger,erally forbidden act ion), 
and with great insistence in demanding to be ,Jilowed to turn a 
decorative suspended di~.k~ ",1. the same' time it maintained its 
primary USe a~ an accompanir::ent to action. 

Here, then, We have one diMension of autono~y: a word that 
at first accompanies an action X is found helping to express the 
meaning 'I want to perform action X' and 'One could perform action 
X with that object ... 'or perhaps a formulat ion that involves the 
desired state of the object rather than the causation of that state, 
i.e. a word that at first means 'this object does X' comes to help 
in the communication of the messages " want that object to do X' 
and 'That object could do X'. 

This developmental sequence corresponds with that described 
originally by Gruber (1967) -- although I have reservations con­
cerning his "performative" terPlinology -- and more recently by 
Bates, Camaioni and Volterra (1975) and Halliday (1975, see section 
2.5) . 

we do have one case from a videotaped session (tapes by S. 
Haselkorn) which gives an argument that Jacob originally could 
use [ioio] only as a signal Pleaning 'I 'rro turning sorlething/sol>1ething 
is turning'. At 14:28, about tlVO weeks before Jacob was iirst 
observed to use [ioio) with the functions of requesting, de •• nding, 
or predicating potential states, he was playing with a re'/olving 
ofiice chair. When he was helped up into it, he began to roc:"; 
Haselkorn and I, studying the videotape. agree that he Seems to have 
been trying to make the chair turn by this rocking. As he rocked, 
he said [ioio] in a falling tone. He discovered in a few moments 
that the chair could not be made to turn by his o"'n efforts. When 
an adult asked him if he want~d to 'go around', he acted very pleased, 
and enjoyed bein" turned very nluch. But \-;henever the ad~1t stopped, 
Jacob used only grunts and ge,tures to elicit a repetition of the 
action. He did not use [iolo] ~ or 'round ' , v!hich wa~ also in his 
vocabulary, to attempt to elicit action from the adults present. 

One f'1ight interpret this as de,"o.nstrating the hypothesis of 
this seclio.,; that at 14;28, [ioiol had not developed sufficient 
autono'ny to do anything but accompany ,..Iacobfs oVln action, but that 
at 15;16. 7 1/2 \<Jeeks later, it had changed frorl being a signal of 
ongoing ac~iQn to a sy",bol which genuinely referred to rotation, 
actual or potential, desired or ["erely co~templated, demanded or 
requested. 
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But the c12551c. nemesis of behavioral study rises to haunt 
us. 'He didn't' doE'S not prove 'flP couldn't have'. 

To show conclusively that a signal i, Merely a signal and not 
an autonomous >yr;llJol for il child, it seer,s to Ple (after disclIssion 
with J. A. Fodor, "ho brouqht the probl,,,,, to lI,y attention) that all 
of the fol iov'ing ve'·y imr'robable conditions ,;ould have to be satisfied: 

J) The chi Id uses the signal spontaneously 

2) He/she wants something that can be obtained only by a novel 
lise of that signal (e very rare communicative condition) 

3) The novel use has the same referential meaning for the 
signa I as the ch i i d's es tab I i shed use has (How "'ou I done 
verify tha;:?) 

4) The chi ld's fai lure to use the signal as a symbol cannot 
be ascribed to the usual factors that interfere with 
performance: overmotivation. lack of interest, fatigue, etc. 

Given tllese difficulties, the problem of the ontogenesis of 
symbolic autonomy in speech will probably have to be resolved 
indirectly, in the context of the child's total cognitive developm~nt, 
rather than in a language-centered study such as the present one. 
Hc.wever. we ",ill not drop the topic, which is of the greatest 
i;nportance in forming a picture c.f language development; "e will 
instead bring forward all the evidence so far gleaned fro:" Jacob 
in the hope of illuminating the problem as much as possible. 

At the point, then, "'hen [ioio] was used for requests and 
commands a: well as narratives, it '''as certainly very >Jordl ike. 
The only criterion of those whicb have been set up in this chapter 
on which it fell short was phonetic consistency. Some other items 
'"hich it seemS More natural to call 'words', for example 'thankyou'. 
were as poor phonetically and lacked autonomy. I think the reason 
for being reluctant to call [ioio] a h.ord after it develope':: autonomy 
is external to Jacob's speech; 'thankyou' can be repeated over and 
over, but [ioio] even if it derives from 'wheel', is not based on 
an i terable Engl ish "JOrd. 

After several months' tenure as a favor i te ut terence type, 
[ioiol disappeared almost co~pletely, although Jacob's interest 
in rotating oujects did not. Presumably he became aware -- or 
began to cal~C -- that j t ~'Jas not a word used arouna hirtl except when 
his pat'ern5- ~·'ere imi tating him as a game. It certain1y had plenty 
of instrumental reirtforcenent, hOvJever; in discourse, Jacob's 
parents and I soon cane to treat it as a \><.'oro like any other, and 
one findS frequent exchanges like 
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J: 

/ 

[ '~1 101010 

.....--...., 
J: rioioioj 

Adult; 01., you wanta turn that? Ok. 

Adult: Ye~h, YOlJl re n~king that go 
around t arencha. 

The tni rd iterated patterned babbl~ wa' rather short-l ived, 
roug~ly [Oli]", and it may havp Geen based on the word 'okay', 
which Jacob of course heard frequently. but very rarely used (one 
or tvm observed tok~ns of lokayl over the entire observation period). 
It had a range of phonetic variation similar to the other IPS's, 
and had no discernsble semantic content. 

We have already alluded to Jacob's 'thankyou', a CVCV form, 
as being very much like an IPS on inlernal grounds -- that is, 
just comparing it with other items in his output and ignoring its 
relatively good semantic match with an adult model word. 'Thankyou' 
was recognized as Jacob's lfi rst word I; it vJas the only one he seemed 
to have at the start of observation at 12:8. Like Bruner's subject 
M (Bruner 1975) and, I believe, many other chi Idren, he used it in 
the game of "giving" when handing an object to someone, and not to 
mark the receipt of an object. (A discussion of this fact as it 
sheds light on the child's concept of who-is-supposed-to-say-wnat 
in conversation wi II be found in ch. 5.) 'Thankyou' was or.e of 
Jacob's nost frequent words, averaging well over one token per session 
fer the first sixty sessions (12:8 to 17:4); then it rather suddenly 
became rare. and was not heard after 18:25. 

The stop articulation varied from alveolar through oalatal 
to velar; the first vowel >las non-back and usually mid-high or mid-
10Vi; the second vowel 'was usually non-front and non-low (see appendix). 
Occasionally the second syllable had a final m. 'Thankyou' could 
be produced as the two-syllable unit or iterated several times in 
accompaniment to a single act of giving. The greater frequency of 
single-unit utterances sets it somewhat apart from the three IPB's 
discussed previously; it se2ns that in order to represent Jacob's 
speech fairly, the IPB should not be set u? as a rigid either/or 
classification, but as a 'squishy' one; 'thankyou' is less of an 
IPB than [ioioJ with res0ect to amount of iteration. 

(Discussion of the problematic phonetic structure of 'thankyou' 
and its theoretical interpretation is in chapter 3.) 

'Thankyou', in adult language, like greetings and interjection., 
j~ a word closely tied to action, or rather to socia} ;nteraction. 
It is thus of low autonomy in adult language as well as in child 
language. In judging the 'wordiness' of Jacob's 'thankyou' we 
therefore should not doymgrade it because of its low autonomy. 
unless we wish to revise the way in ,.chich we speak of adult language 
and deny 'vJord' 5 ta tU5 to I thankyou lin Eng 1 i sh ~ 
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11 shuuld be r.uted tnaL cn: ld(t;":r, more .3dva!lcE'd than Jacob at 
15 m0nth'S. in thz~ir cr~,)tivl' use or la~)guage, r:lri)' U~,f: a word which 
hD5 iO~'j autonc,,~:y in the adult lGn~ju'3gl: in a vilt'iery of ways. Jacob 
at 18:2 uspd lbyc~byel h'ith risin~_: contour to ask his father, who 
vias preparing to leave the aparl",elt, if he \<)as indeed about to go 
Out (see ch. 5), ,:mo Daniel Menn, al 25 months, u£ed 'bye' predicatively 
(X is gond and desidcratively (laKc X 8\<lay), althou"l, he was not 
ey;po~e;j to S.JCll pussiLdc nurscry~ la~lguage usc by those around him 
(Menn 1973). There is., h(}\-jever~ D r"Lnim,"'l level of autonomy possessed 
by any w0rd tn adult language; cI word can always be used as its 
own naiTlC, as for examp 1 e I goodbye j is used i:l the sentence HS ay 
19oodbye l nm-,1". Chi ldren probably come to master this use very 
early; a perfect e~amp'e of it is found In this sequence from the 
Daniel Menn corpus at age 2:6:22. where Daniel reported 

Il/-1i rnan -- not here novil, i.t'. III said 'hi' to the rnan-­
hel~ not here now. 11 

Returnim;l :'u Jacob's use of Ithankyou 1
1 it never manifested 

any autonomy; during the final period mentioned, when it had 
become very rare~ only four tokens in eighteen sessions, it was used 
On the next-to-last of these occasions to mark the receipt of an 
object. Jacob had no concomi tanl loss of interest in the 'givingl 
game when 'than~you' became rare, jnstead he began to mark 'giving I 
wit~ a rising inton'ltiol1 contour on a babble 'carrier' (see ch. 5) 
while offering an object, a much closer match to adult behavior. 
There '"ere probably some phonological contributing factors to 
certain fluctuations (Henn 1375, and See ch. 3) in the fonur,es 0f 
'thankyou' which we have not taken up here, but its f:nal de~ise 

probably occurred because Jacob had come to understand that adults 
de. not sa'!," Ithan"you ' 'w·vhen giving someone something, 

We wi 11 conclude by remarking that although 'thankyou' appar­
ently always accompanied an act of giving, It was not, as a behaviorist 
might suppose, desc.ribable as ar: auxiliary motor act which sOr"lehow. 
via association, got link"d into the sequence 0' motor acts involved 
in giving. There is, first of all, not a uniq'..If' sequence of motor 
acts involved in 'giving'. Furthermore, Ithankyou' did not always 
come at a certain place in the act (e.g. the beginning of motion 
towards the recipient, bringin9 the- object into contact vJith the 
recipientis nard. release or withdrawal of the object). The same 
general observation applies to the association of [ioioJ with the 
act of rotating an object, and to all the inslances to be discussed 
later in which Jacob's speech was closely connected "lith some par­
lic~lar kind of Detion. As is widely said, early speech is closely 
t led to action; furthermore, in. b:oth adult and chi ld language, the 
best ser>ar,tic.- cilaract6rizHtiorl of certain words ~ee~-15 to be Iwhat 
you say ........ her: you do ::e. But the hay in which certrdn \-;ords and 
oc.tion:.:. arf' l:nkcd (.annot bf"': unc\e!'stocd mc:charical.y. 
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2.2.5 Other early utterance-types 

Quite a number -- in fact, almost all -- of Jacob's early 
utterance-types were deficient I-Jith respect to some of our cri terla 
for being-a-word. Most of these proto-words are lacking in autonomy. 
Son~ accompany specific types of action, like Ithere l

, used when 
Jacob put an object down, occasionally when he gave it to someone; 
'here', used to accompany handing an object. and 'thankyou' and 
[ioio] (in it, early stages) as discussed above. Some others were 
involved with interpersonal or intransitive action, for example: 
'byebye', 'peekaboo', 'Jacob' (= 'where' s Jacob?'), 'bounce' (wh i Ie 
bouncing up and down). Other proto-words showed evolution, I ike 
[ioio] did, towards autonomy: an excellent case is the very frequent 
item 'down', which was originally used only to accompany knocking 
down block towers, but soon could be used to describe failing in 
general, first of objects that he caused to fall, then as comments 
on the action of another person, then on his own position, and 
eventually as an imperative or request and as a comment on position 
of an object not resulting from any action that he could have 
witnessed or inferred. (An early example of this progress towards 
autonomy came at 14:24 when Jacob stood looking out of an 8th-storey 
wi ndow, repeati ng 'down' over and over.) 'Do"",' did not make 
comparable progress in phonetic development, however; it came into 
Jacob's active vocabulary at 13:25 showing a well-controlled alveolar 
onset but much variation in the vowel and final nasal (see ch. 3), 
and maintained its extreme variabil ity throughout the rest of the 
study. 

With respect to the criterion of semantic coherence, 'down' 
might seem a little weak, since Jacob occasionally used it to 
accompany vertical-downwards slapping motions. (This USe seems 
pecul iar to the Engl ish-speaking adult; however, assuming H,at this 
was indeed a 'use of the word Itdownl" ~ one can certainly 3fgue that 
it is not a bizarre overgeneralization but a naTural extension of 
meaning.) 

Standing back from this discussion for a moment, 've can see 
that in speaking af the developing autonomy of [ioioJ \ve were 
concerned with its development across speech act lines. (K. Nelson 
dre .. , this point to my attention.) However, in discussing 'down', 
wn observed development of autonomy within one type of speech act, 
the narrative. The case of 'down' brings out the fact that we should, 
ac leaot theoretically, distinguish the notion of the extension of 
a single referential use to differe~t contexts from the notion of 
the generalization of the reference of a word. The problem is a 
nasty one, because it requires us to figure out what part of the 
child's meaning is represented in his/her utterance (Greenfield, 
Smith, and Laufer forthcoming). If 'do\m', for example, happenec 
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to neal! f(J; til( chi lJ roughl/ \:/h:1t j t :nc,)n~~ for' the adult, then in 
each uf thE t::£Pty cunt('XlS in vlhich Jacob used it to comment on do'.-m­
ward muti',Xi 01 10\-.' POS!: il'l": ~-,'e vJOulu htlvt' t!lE: sar;e narrov! referent 
expressinq a '-If,'{ ,>,,'~-;l: part of th(: cl,ildfs thoughL: the word 
VJoulci hr.:lVC hi~lt ,ll:tt);)0'7ly' "lf~d )O\-! G(1r)("ral ity. If, on the other hand, 
(down' meqnt Iru}t in:-) do;-,n anj pu<,hir,g dm-;n ar'd lying dO''.·m and 
if'{olJPtJs.hed~~olN:_jlil";9t:hcrel(v/C}uld{~ll-1 dn\-jrl" il it referred to a 
r:::Jr'(! incL/sivc: C)l'CE'pt tlH-:)n I!I~_ ;::;;iutt word, t'-Icrl it v.'ould be of high 
qenerc";ily (TOL ~,(.Jf::irjcity) oild c()uld ue of 10,1 autonOf:lY -- the 
child could lYe un.:::hl(' to use it fur a nevi sitU;:'ltion like tHe's 
gettif19 reody to 9\:~ down l

• In~teac of being ()fie sharp tool of 
many l,ses it vii:wld be ;) cur~~ber50i:,'_.' 1'Iultipur;)o~;(' gadget that cannot 
be adapted "[0 allY usC' for which ;t \'J2S not designed, reminiscent 
of McNeill's hypo!l1eticai ho)opcrase (McNeill 1966) although not so 
extrcmE:. I t tooL. r:uch \'Jork to '3ho\: that the concept of ho1ophrase 
vias unre_r:ab1c. To f llld out just how Y<..lSWC chi ldren 's words may be 
wi 1 ) pl-ot'ahly take a great deal more. Getting back to the data in 
hand, bcrkinG (active from 15:2q) and m~owing (active from 17:27) 
sho\!wd a sir,ilar deyclop:""lent of i1uto~!o!Try, from being 'what you 
do when you look at an animal picture ' to expression of a desire 
to look out the vvindo\rJ in hupes of seeing () cog or a cat. 

Anothe,' prcto-""rd had a somewhat different history. It was 
weak, or: both pl';:JrJoiogic21 and se~nan::ic CO;15islenc;Y1 but it seemed 
to havt_ cor··5idf'.rabJe :::utono:')y from the time whet) it was first 
ob",.""d, am",," 15:15 -- although this is difficult to argue when 
the meaning is ill-defined. This it"m was a liquid babble that 
we Shill! r("'er:o as 'h<cllo'; it appeared frequently while Jacob 
played a~ peering out the front a~artment door or at the beginning 
of 'co~ver~ations' on his toy telcp!lone (in the latter i~stance, 
with if ri:;ir.g intonation contour: cf. tHelloe'). The semantic coher­
ence. ~.,!.:JS appal-enily '~'Jt:ak in that 'hello' also apP0ared ""hen thert: 
was no evidence that Jacob WejS in or pretending to be in a greeting 
situation. It rr,2';/ have been a general interaction initiator, but he 
also seer-J('.d ju<;~ to like the sound. This fact, coupled with a 
ratht:.>:' weak artictllation 0f the liquic, Has probably why no adult 
real iZf~d at the t ilD(! tha,,- he had such an utt.erance-type. Recunent 
1 iquid babble ~"'2S noted, b~jt no :~ern3ntic content was recognized unti 1 
videotapec o' Jacob at the door and playi',g w:th his toy telephone 
were studiec. 

Since 'hello~ thus laCKed sCllluntic coherence hmv can we argue 
for au1:onor;·'Y': Pt:rhaps the other situations in which Jacob used it 
were not di fferel't uses of one basic meaning but instances of a very 
diffti:>C 11C'i.""; ir. !he caSL or '11('110' \'JC h2Y,: a fair argument: 
it l.<.,IfiS usee p!"'i'1cipally in tvJO types cf instqrices ... !hich are semantIcally 
relatetl but repre~f~t diffe.·ent s~eech acts; the situations described 
above, ii:,:': ",1:>0 (1'):21) vJhile h2:ldiilg the to'J pn:Jne to an adult, 



t,-ying to get the adult to 'talk' on it. But it was also present 
in unrelated 'handing' situations. Altogether it reMains a proble­
ma tic proto-\-lOrd. 

2.2.6 The proble", of the relationships among the three criteria 

for being a word 

If we sU,,"'I1arize and tabulate the cases discussed so far in 
section 2.2, which are all the princIpal cases in the data, we see 
that there is no correlation among the three parameters of wordiness 
except that weak semantIc coherence iMplies a low rati'1g for symbol ic 
autonomy because it becomes, as I'/e have just said, hard to defend a 
claim of autonomy when semantic coherence is low. 

[iolo] was phonetically poorly constrained, but serr.antica'ily 
and with respect to autonomy It was rr.uch like its better-controlled 
near-synonYM, 'round and round', [dtg r,] and [o'~il were phonetically 
poorly constrained and also semantIcally empty. 'Thankyou' was 
poor phonologically and showed no autonomy but had high semantic 
cohtrence; 'down' is very much lIke [iolo] vlithout regard to the fact 
that it was a deliberately taught and frequently modeled English word 
while [ioio) was Jacob's own invention. (Aside: this suggests to 
me" that perhaps any item In a chi Id's ac'-ive vocabulary Is best 
looked at as being his/her 'own inventlon'.1 

Table 2.1 below is a schematic represen~ation 0" t1e descrip­
tions which I have just summarized, whIch are representa:iv~ of the 
proto-words and IPB of the whole corpus, 

With no evident correlations bet'Neen phonetic consistency and 
the semantic aspects of 'wordiness', we must conclude that decIsions 
on what utterances to 'count in' as words for the sake of phonology 
will have to be made on grounds Internal to phonology. 

We should not leave the topic l'iithout discussing another sort 
of interrelation between phonetic consIstency and semantic coherence: 
a trade-off relation. resulting from the problems adults have with 
recognizing children's utterance-types. An utterance can be recognized 
by adults, and responded to as havIng content, only if it has sufficient 
semantic AND phonetic coherence for the adult to become aware of it 
as recurrent. A type with high phonetic consistency, however, can 
be i'ecognized as the 'same word' in a great variety of uses ("Isnft 
it funny v he uses the same word for 'dog ' and Icatlll); reciprocally, 
high semantic coherence means that a word with poor phonetic con­
sistency is recognizable (JaCOb is believed to be saying 'down' 
vlhlle knoc~ing over blocks ,,,hether he says [dC'n], [do], or [daw].) 
And finally, frequency (especially Iteration) plays a role In helping 



I 1 

P S A P 5 A 

(ioi01 round"round 

(Dot ted I I nes 
indicate increase 
ove,- time) 

1 I 
P $ A p S A 

thankyou [ dtgAj 
[o¥ i ] 

Table 2.1 

Proto-words & IPB 

Menn - 35 

high 

t 

I 
, 

1 1 
low 

P S A P $ A 

down hello 

P; Phonetic consistency 
$; Semantic coherence 
A: Symbolic autonomy 

the adult 'catch on' to the fact that the child is 'saying some­
thing,' and so does resemblance to an adult word which is appro­
priate to the contexts in which the child used his utterance. 

Have we any evidence to support some kind of selec>ion theory 
from these considerations? Do words which adults fai 1 to recognize 
die out? Would 'hello' have survived in Jacob's vocabularl if it 
had been recognized, or did whatever made it such an obscure form 
also contribute to its short life? After all, the child's opinion 
of his/her words may be much more important than feedback from adults, 
and that would minimize the importance of the adult's ability to 
recognize a proto-word. The question of whether the child's words 
survive because they are recognized by adults, or whether, on the 
contrary. the child abanaons certain words because he does not 
hear them in the ambient language must rest entirely indeterminate 
for the present. A participant-observer study such as this one is 
not the appropriate mode for the investigation of this question, 
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In order to find out if the chi Id stops us ing v;ord, when adults 
fail to recognize them, it would be necessary to have a study in 
>!hich tnere was no feedback to those adults who interacted with the 
child. The data would have to be detailed enough so that the in­
vestigator could recognize (proto-) words which were based on words 
in the adult language, but which the child's caregivers had not 
noticed (I ike 'hello' in the present study). The fate of those 
words could be then compared with that of similar words which the 
caregivers had been able to recognize. 

2.2.7 Possible bias and differences of interpretation 

In the last subsection we have focused on the problems of 
identifying the child's utterance. There is a notable difference 
between Jacob and other children whose early utterances have been 
studied, and it MAY be an artifact. The participant observer, 
constantly interacting with the child, tends to I isten for utterances 
which have obvious clues to their content; transcribing audiotape, 
one becomes dependent on audible cues (Yes, Jacob, it sure did fall 
downl). Other authors. notably Dora et al (1974), report phonetic 
patterns much more tenuouslv connected with content than anything 
I reported (except the semantically empty but easily recognized 
iterated p2tterned babbles). These patterns seem to be expressions 
of affect -- contentment, zffort, annoyance, etc. It is entirely 
possible that Jacob also had these, but that they remain tc be 
discovered in further analysis of the videotapes. It is also 
possible that, while Jacob's tone of voice certainly varied with 
his mood, he had no consistent sound patterns correlated with those 
moods. 

2.3 Jacob's semantic selection 

2 • 3. I Des c rip t ion 

Important work has been done in recent years on the characteri­
zation of what children talk about in early speech. and what ends 
they accomplish by speaking. K. Nelson (1973), with an unusually 
large sample, calls attention to the ways children may differ in 
what they use early speech for. 

Jacob's proto-words showed a distinct semantic bias towards 
action-names which also was found in his response to words spoken 
by other~. Thi~ bias became less evident at the same time that 
symbolic autono,"y was developing in his proto-words. and the two 
changes are probably related, although I am at present unable to 
specify just how. 
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The bia~ is quite evident from our discussion in 2.2: he 
used his proto-words almost entirely to accompany action, and they 
were specific to the action, not to anything acted upon: rotation, 
placing, bouncing, hiding, giving, pushing down, building up, 
hitting, and so forth. For example, if he was rotating a top, he 
said [ioio] or 'round', not 'top'. Furthermore, items in his 
passive vocabulary that he waS at ,,11 I ikely to respond to were 
words that designated actions of this kind. He responded very little 
to overtures of the fami I iar types "where's the block?" and not much 
more to "Give me the dol1." I discovered after considerable frus­
tration that if I wanted Jacob to respond to verbal cues with 
any reliability, I had better suggest to him that he try one of the 
actions he I iked, such as bouncing. rocking, 'flying', or spinning 
an obj eel. 

Let me make it clear that Jacob during this initial period 
did know. and occasionally use or respond to the nameS of some 
objects (see passive vocabulary list, appendix); the bias we are 
discussing does not arise from any inability to learn names, but from 
either his Interest In them or his understanding of what people mean 
by saying them. We shall return later to hypotheses concerning the 
caJse of Jacob's bias, after we have given a full description of it. 

Subjectively, it seemed that Jacob's attention was no more 
directed to an object by an adult naming that object tha~ by his 
catching sight of that object among others. He could take it or leave 
it; he felt "0 social obligation to respond. Interactions between 
Jacob and me Involving the teaching of action words and his subse­
quent response to and use of them usually became an amusing game 
for both of us. After he watched me knock on a door while saying 
'knock-knock', or tap with a pencil on a block saying 'tap-tap', 
or caress a toy animal saying 'nice monkey', Jacob would usually 
imitate the action, and then would not only perform the action himself 
on verbal suggestion, but usually would turn to me expectantly after 
he knocked or tapped and wait for me to repeat the word -- wher~-
upon he would repeat the action. 
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Table 2.2 Jacob's early words (gross vocabulary) 

Listed chronologically within semantic groups 

Each word Is listed with age at first attestation, whether that 
occurrence was imitated or spontaneous. In this table, ital icized 
words are those which I judge to have become part of Jacob's active 
vocabulary within two months after their first occurrence; words in 
parentheses were 'transient' in that they occurred at most once 
more within two months after their first occurrence. Preceding each 
word in this table is its appendix reference number, which is a ROUGH 
reflection of 'order of acquisition' (a very rough term). 

12:8 
12: 15 
12: 19 
13:6 
13: 15 
13:20 
13:22 
13:29 
14: 0 
14:0 
14: 3 
14: 12 
14: 17 
14: 17 
14:21 
14:21 
14: 21 
14:24 
15: 22 
15: 22 
IS: 22 
15: 22 

Action Words 

I. thankyou 
3. there 
4. no (inhibits action) 
7. Jacob (in game) 

13. bye-bye 
14. j i ng I e 
8. down 

19. (peekaboo) 
27. around 
30. up 
23. (bounce) 
32. tap-tap 
24. (on) 
34. (close) 
40. roll 
43. (zip) 
44. (whee) 
26. ioio 
49. hot 
51. (here) 
53. hello 
59. (pul J) 

12: 12 
13: 6 
13: 6 
13:8 
13:22 
13:22 
13:29 
13:29 
14: 0 
14: 7 
14: 12 
14: 17 
14: 17 
14: 17 
14:21 
14: 21 
14:28 
14:28 
15: I 
IS: 5 
IS: 16 

Names of Objects 

2. (toast) 
10. (key) 
II. (glasses) 
12. (tree) 
20. (ring) 
22. (dot) 
18. (pencap) 
20. (doll) 
28. (diaper) 
33. (turtle) 
33. (monkey) 
36. (cow) 
38. (book) 
37. (cracker) 
39. earring (associated w. act) 
42. (duck) 
46. (teether) 
48. (stick) 
55. (boot) 
56./57. (shoes and socks) 
58. hole 

total: 22, active, 13; 
14 had more than twe 
occurrences within two 
months after first use 

total, 22, active, 3; only 'earring' 
had more than two occurrences within 
two months after fi rst use; all but 
'toast' used as labels 

12: 19 
12: 19 

Remainder of words attested by 

5. [dfgA] babble 13: 3 9. hm 
6. razzberry 14:7 25. [oyil babble 

IS: 22 

14: 17 
14:28 

35. (moo) 
47. woof 

(words not heard by L.M. or found on tape have been omitted from 
this list; their inclusion would not affe~t the outcome) 
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2.3.2 Possible explanations of Jacob's semantic selection 

It is entirely possible that Jacob's semantic selectivity is 
a reflection of his interests and personality -- a fine topic for 
:,tudy, but not a linguistic ,"latter. It is possible to imagine 
psychol inguistic explanations, however, and it seems worthwhi Ie to 
mention them as areas for future investigation. 

Two possibilities have come to ,"lind: I) Perhaps Jacob's lack 
of response to certain typical object-oriented remarks, such as 
'where's the doggie?' might be due to a failure to realize that adults 
want him to respond to those remarks and are not neutrally offering 
verbal material for his inspection. This hypothesis would be rendered 
implausible if it could be established that a child of Jacob's general 
level of ski I I at social interaction should know what adults want 
of him/her when they ask 'Where's the doggie?' 

2) The second hypothesis relates to Jacob's lack of inclination 
to say names of objects rather than to his infrequent response to 
them, but it is not entirely independent of the first hypothesis. 
Perhaps Jacob did not know when it is appropriate to say names of 
objects. Is there a process of learning WHEN to talk? What form 
does it take7 Consider that action words (clap hands, roll, tap-
tap ... ) are almost invariably presentEd along with the action; the 
action is seldom performed in silence, or accompanied only by unre­
lated chatter. The action-words under consideration do not concern 
the routine activities of getting dressed, eating, being bathed. 
They are highly focused and are only continued by the adult so long 
as they seem capable of amusing the child; they are ends in them­
selves. Jacob had very favorable circumstances for learning that the 
word was part of 'what you do' when you perform the action. (He 
by no mear.s learned to say all the action words that he learned to 
respond to. There is phonetic selectivity as well as semantic 
selectivity, as we shall see in section 4. I) 

Objects, however, are different. A ball might have lain on the 
floor for several hours, and once :n that time an adult might have 
said 'Look, Jacob, there's a ball '. Jacob typically attended to such 
statements, and certainly learned the referent of 'ball'. But in 
such circumstances, there is no clear indication as to what the 
occasions are on which it is appropriate to say 'ball'. In the 
naming of transient objects (e.g. vehicles and passers-by, as might 
be S~en from a window or while walking) the clues as to when to talk 
are clearer, but one does not, in the city, name every passing person 
or object. 
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I suggest, then, that a part of learning words is learning 
what the occasions are on which people say them. This is an aspect 
of their function, and is conceptually separate from their referential 
meaning. Names of objects may have a clear referent but an obscure 
function for some children, they may become part of the passive 
vocabulary and yet not be used. It would be easier to learn when 
to say words that are part of gaMes or other clearly-defined brief 
actions and interactions. 

Can not knowing (or not having a theory about) >lhen or >lhy 
something is said by adults inhibit a child from saying it? This 
is a much more delicate aspect of meaning than referential meaning. 

It should be understood that for a child to have a theory of 
>lhat the appropriate occasions for an utterance are does not mean that 
his/her theory is correct. It is tantalizing to note, in that respect, 
that in the first fiftY>lords of gross vocabulary, in table 2.2, 
there are 22 names of objects, and 21 of those were used only as 
pure labels in a naming-game situation. The one that was used to 
get an adult to do anything beyond attending to the utterance was 
the rare, very early word 'toast', used to request toast once at 
12:12 and again for the same purpose at 16:5. While Jacob's action 
>lords were being extended to uses as comments, demands, and requests 
on occasion before 16 months, no object word except for 'toast' was 
used to request a desired object (or to elicit any action involving 
an object) until 17:20 >lhen he asked for 'tea'. Possibly when Jacob 
did develop a theory of 'when to name' objects, the theory >las that 
object names are used just as they >lere most frequently used to him: 
as labels in a game of naming objects. It should be understood that 
Jacob frequently desired objects other than toast, and communicated 
his desires very well, by reaching towards >lhat he wanted and babbling 
usually >lith a rising intonation contour (see ch.5). Some confirmation 
for the hypothesis that Jacob failed to use object names because he 
didn't knO>l >lhen to say them comes from the fact that the first 
object name >lhich he used at all frequently was one for which the 
appropriate occasion >las ~nusually clear: starting at 16:19 he 
squealed >lhat >las apparently his w~rd for 'siren' whenever he heard 
one outside. 

Holzman (pers. comm.) suggests another possible interpretation 
of a shift from use of action prate-words to a greater variety of 
function-types. She supposes that the earliest aspect of word­
learning is a learning of what-to-say-when, as certainly seems to be 
the case for Jacob. Now suppose that the insight that things-have­
names lags behind the more superficial kno>l]edge that peop1e say 
certain things at certain time~. Without the understanding that things 
have names, a chi 1<1 could do very I ittle correct label ing; the expected 
results might be very like the >lild type of 'overgeneraJizatian' 
(anything in a silver frame is 'baby', anything dimly breast-like 
is 'nenln') (Clark 1973). 
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No" in the part icula:- case of Jacob, it appears to be the case 
that Holzman's model does not explain the data, for his accurate 
responses when he was asked to give someone an object would be 
difficult to account for if he did not kno>, that the word designated 
the object. H0I1ever, Holzman's empha~;is on chi ldren's use of the 
exterior form certainly accords with the general evidence in this 
thesis, and her model seee5 to me to be I ikely to be the correct 
One for explaining the behavior of some children. 

Section 2.4 Remarks on Halliday's findings 

I-LA.K. Halliday's very important book Learning /low tc ,\jean 
(1975) reports intensive work on the development of language in his 
son 'Nigel'. A detailed general comparison of Nigel and Jacob is 
called for and would be very rewarding, but it falls outside the 
scope of this thesis. Here we shall take up the topic of Nigel's 
development of symbolic autonomy. 

Nigel's development is similar to Jacob's in some respects 
and differs in others. For each of them, however, it is true that 
items in his output initially lack autonomy and develop it gradually. 
Halliday puts his observation as follows: 

The child's language systen-. at [the first] stage is a two-level 
systerr,. It c.onsists of a content and an expre.ssion, and aach 
element in the system is a simple sign having just t:h"se two 
aspects; it is a content-expression pair. In othEr wordB, the 
system differs from the adult language system in that it has no 
intermediate level .•• (p. 6) no level of form. (p. 8) 

Halliday then goes on to describe aspects of his son's speech which 
are not strictly analo"ous to any we have developed here; his descrip­
tion of the functions of speech is considerably elaborated and forms 
a principal part of his exposition. The crucial term of comparison, 
howeyer, is that Nigel's content-expression pairs (which would be 
described in our terms as proto-words lacking autonomy) begin to 
develop new functions; in Nigel's case, the breakthrough comes 
on three proper names, which are found at around 16 months with 
contrasting intonation patterns: "Here for the first time is a set 
of opt ions wh i ch do not form a $ imp I e taxonomy. The persona I nameS 
Anna, Daddy, Mummy may be combined either with high level tone, 
meaning 'I'm looking for you' or with mid falling tone, meaning 
something like 'hullo, there you are!'" (fig. 5) "[It] ceases at 
this point to be possible to interpret the system as a simple 
inventory of mea~ings •.• he is dev~loping a semantics that is not 
onlY a lexical semantics but also a gra,"matical sema~tic5, a meaning 
potential that is organized in sets of options which combine." (po 36). 
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We should note a dis~Drity between Nigel and Jacob which may 
be of some general intel-est. Hall iday finds that Nigel begins 
'dialogues' at about the sa!'le ticle that he begins to develop autonomy. 
He suggests that these occurrences both of central importance are 
not independent of one another. HO\vever, for Jacob, who was apparently 
a much freer babbler than Nigel, one cannot ascribe a definite onset 
to the emergence of dialogue. From the earliest weeks (13:3) of 
this study, Jacob engaged in the 'outer form' of dialogue, as well 
as in the outer form of monologue. Among his monologues were arm­
I'laving babbled harangues (which observers jokingly identified with 
academic argu~ent style) and later he babbled (one-sider) 'telephone 
conversations '. The dialogues "Iere sOfoetimes exchanges of syllabic 
babble wich his parents; with me they tended to be exchanges of 'hm', 
with varying intonation contour. (Jacob babbles variously at me, 
but I did not imitate him, finding it more natural to respond with 
the 'hm'.) 

On the other hand, dialogues with genuine verbal exchanges of 
information develop more slowly. One might consider the cases where 
Jacob verbally requested action or permission to act (found by 15 
months) as early forms of dialogue. Hore sophisticated early dialogues 
are el ieltation of object narles from the adult (around 17 months) 
and verbal 'no' responses to adult questions (about 19 months). 

I suggest that the emergence of verbal dialogue is a complex 
topic in its own right, and I doubt that it bears a simple rela­
tionship to the developrlent of symbol ic autonomy. 

2.5 Comparison of the semantic structure and growth of Jacob's 

vocabulary with the data from K. Nelson's study 

We are fortunate in possessing Katherine Nelson's study (1973) 
Structure and Strategy in Learning to Talk, which follows the 
language development of eighteen children during their second year 
(with a follow-up at 30 Months). In Nelson's study, vocabulary records 
were kept by the children's mothers, and Nelson obtained a variety 
of other measureS in interview and test situations. Jacob can be 
compared with those subjects with respect to many of the indices 
recorded by Nelson, and the present study can thus be placed in a 
comparative context. We find, basically, that Jacob is typical in 
his overall vocabulary growth and his semantic categories, but that 
he is very unusual., with respect to Nelson's saMple, in the following 
respects: 1) the lack of proper nameS ir. his fi rst fifty words, 
Z) the oven·,helliling number of action words in the first ten words, and 
3) the large proportion (302; at least) of his vocabulary which sti II 
consists of action l'lords ,,!hen the first fifty words are tabulated. 
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Before continuing \'Jith the comparison, we shall need to make 
a temporary shift in terminology. Nelson restricts her corpus to 
spontaneously produced utterance-types which have sufficient semantic 
and phonetic consistency to be recognizable as recurrent meaningful 
elements; evidence of autonomy was not analyzed. On the latter 
topic, she states (po 15): 

At this level dctaill;::,:d analys{!s have not been made of the 
upe of .u pdrticular "t-.'ord b:/ a parti eular ch:i Id across situations 
and over timt: ••. Thl~ mothers in this study on the whole reported 
thrtt early words were used quite consistent.ly to express a 
particulElT function, that iG~ reference, der:land 1 pte. It has 
often been asserted that young children use a sinr:l€' word for a 
variety of different functional statements. This view is not 
strongly supported; the evidence on the contrary suggests that 
thelSe children \.lere quite consistent, not to say repetitious, 
in the use of words they knew. This question deserved more 
direct and intensive s~udy. 

(Before we continue, note that the evolution of autonomy in Jacob's 
utterances was slow en~ugh to accord well with Nelson's data, but 
eventually extensive enough, for at least some words, to accord with 
the 'folklore' assertion of functional variety as well. If other 
children who are studied in detail acquire autonomy in the same slow 
way that Jacob and Nigel did, the apparent contradiction noted by 
Ne 1 son can be cons i de red as reso I ved.) 

Returning to our terminological problem: Nelson refers to 
all recurrent meaningful utterance-types as 'words', which is con­
sistent with general usage regarding child language; considerations 
of the details of phonetic and semantic consistency and of autonomy, 
have not generally led investigators to set up a proto-lelord category 
such as we have found necessary for our special ized purposes. For 
purposes of comparison, then, in this section we shall use the term 
'word' in the same way that Nelson does, and shall likewise restrict 
our attention to the words of the child's active vocabulary. 
(Note with the hindsight available to us as a consequence of possess­
ing a nea,-ly ccmplete record of Jacob's production types, both 
spontaneous and imitated, we observe that Nelson's decision to 
restrict hpr investigation to the active vocabulary was probably 
a very important methodological decision. Her stated (pp. 13, 14) 
reason for doing so is that if one includes imitated vocabulary, one 
:>lust then attempt to judge whether one is deal ing I>dth pure sc~nd 
i!1'itation or whether the word is being used "with understanding" 
(Nelson quotes Leopold here). In a study of semantic structt,re. 
clearly only words used meaningfullY are of interest, but to !1'ake 
such a judg:'1ent objectively is impossible -- one does not even know 
if reI iable inter-observer agreement can be obtained. Inspection 
of table 2.2 reveals that Nelson's decision to focus on active 
vocabulary probably did much more than increase the rei iabi I ity of 
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her dati base: if her subjects were like Jacob, that decision 
greatly sharpened her results. Jacob's patterns of semantic selec­
tivity show up much ~0re clearly if we con.lder only his active 
vocabulary Instead of his gross vocabulary (active, shadow, and 
imitated). In retmspect, it is no! surprising that this should be 
so, although the ca:Jc rni~jht be oth('n<!i,=,(:~ viC shall Sef: the same sort 
of pattern-sharpening y;ht::ri We: COfilp[:n: phon(:tic selectivity of active 
vs. gros5 vocabulary in chaptrr ~.) 

The tableo bdml sho", Jacob', vocabulary growth and semantic 
classes for his first fifty I-Jords according to Nelson's categories. 

Tables 2.3 

Jacob's vocaDulary according to Nelson's (1973) categories 

2.3 a) Jacob's first ten wordo of active vocabulary 

Nelson's functional 
categori eS 

Specific nomin21s 

General Nominals, 
objects 

Action, 
de sc r i pt ion 
and demand 

Personal-Social 

Modifiers 

Funct ion Words 

Jacob I S \vords 

L. toast 

1. thankyou 
3. there 
5. Jacob 
7. down 
8. round 
9. up 

10. [ioio] 

4. no 
6. don't 

No. of J's words 
in category 

o 

7 

2 

o 
o 

Jacob's age at 10 word, active vocabulary, 14:24 

Nelson's subjects mean age at 10 I"ords, as reported by parents, 
15. 1 fr.onths 

Jacob's active vocahulnry is rwmhprp.ci ahove in accordance with 
the order of acquisition as computed tor table 4.2. 
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2.3 b) Jacob's first fifty words of active: vocabulary, and comparison 
with Nelson's 'R' and '[' subjects 

Nelson's functional 
categor i es 

Specific Nominals 

General Nominals, 
objects and sub­
stances, animals 
and people 

Action, 
description 
and demand 

Jacobls words 

2. toast 
II • doll 
17. duck 
21. ear/earring 
22. siren 
23. nose 
25. truck 
26. light 
27. door 
29. car 
30. hole 
31. cracker 
32. tea 
33. key 
34. hat 
35. tape 
37. trac~or 
38. cookie 
41. I ion 
43. eye 
44. shoe(s) 
45. apple 
47. wheel 
48. box 
50. ba II 

1. thankyou 
3. there 
5. Jacob 
7. (a) round 
9. up 

10. [ioio) 
12. tap-tap 
14. here 
16. roll 
39. (a)way 
41. off 
42. On 
46. eat 
49. bang 

No. of J's 
words in 
ca tegory 

o 
25 

15 

~_, of words j n 
category for: 

J 

Oz, 

50% 

30% 

'R' 

13% 

62% 

12% 

'E' 

15% 

38% 

15% 
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Tables 2.3 

Z.3 b) continued 

Nelson's functional Jacob' 5 words No. of J's :t of words in 
ca tello r i e s words in catellory for: 

category 
J 'R' 'E' 

Modifiers, States 15. hot 2i n 12% 

Personal-Social 4. no 5 10% 
(s tandard) 6. don't 

13. hello 
19. uh-oh 5% 11 % 
20. bye-bye 

(animal noises) 18. woof-woof 3 6% 
28. quack 
36. meow 

Function Words 24. what's that 2% 1% 8% 
(.,sa) 

Notes: Animal noises, used as social exchanges as well as 
responses to real and pictured stimul i, are not separately categorized 
by Nelson. I place them as personal-social, since they were clearly 
not names of animals for Jacob. I have also followed Nelson's 
general procedure of assigning each word to a single function class, 
which requires a certain amoJnt of arbitrary decision-making. 

2.3 c} Jacob's active vocabulary growth for first fifty words, cumulative 

50 51 

30 

20 

1? 
10 

b 
8 

12: 13 13: 13 14: I 3 15: 13 16: 13 17: I 3 18: 13 19: 13 
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Notes to Chapter Two 

lWords in adult language have less semantic coherence than is 
com~nly supposed. I use the Vygotskyan term in a strict sense, 
though I do not say that meanings are chain-complexes. A set 5 is 
a chain-complex if there is no single feature which all of the 
members have in common, but there are instead stepwise connections 
features in comn~n -- between each element and some other element 
in such a way that all the elements are linked together by sequences 
of such connections. (Vygotsky 1965) 



CHAPTER THREE 

Phonetic Development and the Treatment of Phonetic Variation 

3.1 Theory of analysis of sound patterns 

As C. A. Ferguson and C. B. ,Farwell have emphasized (1975). 
th~ usual discussions of child phonology do not deal adequately 
with the great amount of phonetic variation that is often found when 
we compare putative tokens of the same word. We cannot simply carve 
out 'phonemes' and ignore small variations, because we are dealing 
with a developing system, a system in flux, and while some variation 
is random noise, some of it must be symptomatic of real changes taking 
place in the child's way of saying words. In this chapter we shall 
discuss some assumptions commonly brought to the study of chiid 
phonology, raise Some questions about them, and then discuss Jacob's 
phonological development, raising more theoretical problems as we 
go and occasionally being able to make arguments for answers to Some 
of the questions thus raised. 

For some children, very little distortion of the data -- perhaps 
none -- is introduced by describing their output according to everyday 
American phonological working assumptions such as the following: 
appropriate units of analysis are 'phones', which are segments wholly 
comparable from one word to the next in similar phonetic environments, 
and there are 'phonemes', classes of phones in free variation or comple­
mentary distributions. If the data warrant, we may abstract away 
from these classes, preferring a deeper level of analysis in which 
underlying phonemes are related to the surface forms by sets of rules. 
(This device is very easy to justify in many specific cases in child 
phonology and is often indispensable.) 

A word -- that is, the 'sound' part of a sound-meaning correspond­
ence -- is to be described as a string of segmental phonemes modified 
by a small set of suprasegmental phonemes such as pitch and stress; 
the phonetic realization of a word so represented can then be derived 
by rules. Phonetic variation is either sUbphonemic and therefore 
uninteresting or else it signals full neutralization of phonemic 
contrast in the phonetic environments in which it occurs. 

In adult language, exceptions to these principles are assumed to 
arise from di31ect or speech-style variation, and beginning speakers 
are assumed to be monolectal. 
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Most. if not all. of the above assumptions vIork very well in 
analyzing the speech of children who have been spe~kinq for a number 
of months. or perhapc, just chi Idren who set up a nice rather discrete 
phonemic system fairly early in their speaking-lives. (That most 
children reported in past literature have not caused their investigators 
too much difficulty in the application of the phonetic/phonemic distinc­
tion may also be a result of investigators giving up on children with 
confusing types of variation and/or lack of high-quality tape-recorded 
data,) 

Ferguson and Farwell (1975) seem to be the first to have called 
attention to the theoretical importance of the phonetic variation in 
early chi ld speech, In general, theories of the acquisition of phonology 
since Jakobson have been concerned only with the acquisition of phonemic 
contrast, but the amount of smoothing and ad hoc interpretation of data 
required to make the corpuses from some children fit in with standard 
notions of 'phone' and 'phoneme' suggests that possibly children do not 
(or do not always) start out by analyzing their language in the way 
that they will have to eventually in order to become competent speakers. 
To USe an analogy drawn by Paul Kiparsky, crawling precedes walking 
and is helpful although not necessary in developing the skills needed 
for walking, but is NOT a simplified kind of walking. The relation of 
a child's early phonologizing to the phonological structures of a mature 
speaker is an empirical question, not to be begged, and the difficulty 
of accounting for all of the variability of children's phonetic output 
within the phonemic model suggests that the model is inadequate. 

Let us examine Jacob's output ior rather my phonetic transcrip­
tion of the tapes, which is as close as we can get to the acoustic 
events at present), and let uS start with the minimal assumption that 
each word is specified as an acoustic and/or articulatory target with 
a permissible range of variation about that target. In order to justi fy 
a description with more internal structure than that, we must compare 
words and see if they contain segments comparable in target and degree 
of variation about that target. Such segments are entitled to be 
called 'phones'. But even if there are some phones, perhaps not all 
words are completely decomposable into phone sequences, and perhaps 
there are other ways in which words may be compared besides seqmental 
decomposition. 

There is a very important way in which words may be analyzed that 
is different from the 'American' model. Instead of cutting the word 
'vertically' into time-sections, it may be analyzed partially Or 
completely in a 'horizontal' fashion, separating out aspects of the 
utterance which extend over its whole length -- nasality or pitch, 
to take two common examp 1 es. Such an ana I ys i sis ca lled a prosod i c 
analysis, and has been developed chiefly in Britain by J. R. Firth 
and his students. Some very interesting work on child language 
using this model has been done by Waterson (1971). 
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We then have three basic ways in l'lhich a child may approach 
a word: 

I) as an unanalyzed whole, a Gestalt 

2) as decomposed sequentially into time-sections: segments, 
syllables, or possibly some other subpart of the word's duration 

3) as decomposed prosodically 

Note that 2) and 3) are not mutually exclusive, and that in 
a child's lexicon, it is possible that some words are unanalyzed 
while others are analyzed sequentially, prosodlcally, or both; 
furthermore we cannot assume that if there is a sequential analysis 
used for one set of words it will be the same as the sequential 
analysis used for some other set. A homogeneous mode of analysis 
may be an end result, not a starting point. 

There are also, cutting across these three approaches to words, 
two basic models for describing articulatory/acoustic target and range: 
discrete feature-matching or continuous 'homing-in'. Analysis by 
discrete features is, for many good reasons, both empirical and heuristic, 
very popular and I will not discuss it here, but an analogy from Jacob's 
non-linguistic behavior should be helpful in illustrating the sort of 
situation in which an analysis in terms of features does not account 
for the learning process. 

Jacob, for most of the period of this study. delighted in pretending 
to feed his toy animals. At twelve or thirteen months, he was not 
especially particular about pUcting the empty spoon, piece of toast, 
or whatever exactly to the animal's mouth; anywhere near the end of 
the nose would do. However, if he was pretendinq to feed himself or 
another person, the 'food' always .,ent to the person's mouth: he 
knew what and where a mouth was. By 20 months, things had changed: 
Jacob had become very precise about putting the 'spoons' to the toy 
animal '5 mouth. This occasioned a great deal of effort when he was 
'feeding' a set of toy horses whose heads were at a great variety 
of angles to their necks and bodies (horse rearing, horse grazing, 
horse with head turned to one side, and horse in 'norma!' standing 
position) . 

Host of this change cannot be ascribed to finer muscle control -­
Jacob (at 20 months) had to start to feed each of the horses by turning 
it so that he could see its mouth clearly, and that he certainly could 
have done, had he cared to, at thirteen months. Such refinement of 
objectives does not lend itself to description in terms of making finer 
and finer feature-distinctions as to what is and is not a mouth. 
The proper description is that Jacob became w~re careful about do!ng 
something exactly rather than approximately. 
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Silili larly, for the mastery of a 'pee'ch sound, there is a long 
\flay to go after one has conceptually distingui"hed the target from 
every thin,; else. Not only must one acquire the motor control pre­
requisite to landing close to the target, one must understand that it 
is necessary to get within a certain distance of the target before 
onp's perforrcanc(' is good enoug;, to be called a 'hit'. 

Ur to this point, I have not distinguish('d between input 
(recognition and storage) and output phases of analysis. As far as 
sequential Versus prosodic analysis is concerned, I will make the 
simpl ifying assumption, which presently seenS plausible to me, that 
the sa",e mode of analysis describes a word for production that describes 
it for recognit.ion and storage. When we come to the problem of whether 
the dpscriptors are wholly discrete, wholly ccntinuous, or some sort 
of mixture, hovlever, I hypothesize that the folloeling model may be the 
best: descriptors for recognition and storage are discrete and exhaust­
ively described by features. The targets for output are also described 
by these features (ef, mouth/not-mouth), but the r.lnge of acceptabi I ity 
requires a continuous type of description. 

3.2 Data 0n phonetic development 

After this long prologue, let us examine the phonetics of Jacob's 
speech. We will consider only spontaneous utterances, for Jacob's 
production often improved dramatically when he had just heard the adult 
model, and a separate study is needed to See how to evaluate shadowed 
and imitated words. Whatever is going on, it is clear that, as I 
said in chapter 2, Jacob's own patterns show up much more strongly in 
his spontaneous utterances than they do in his output taken as a whole. 

We can narrow down the wide range of possible modes of analysis 
presented in the preceding section before we begin detailed description. 
There are only three words [ioio], 'thankyou', and 'Jacob' for which 
a sequential analysis into segments is wrong, and in two of those 
'thankyou', 'Jacob' we can still talk about vocalic segments -- it is 
the consonantal portion which is best recognized as a prosodic unit 
not subject to sequential analysis. For the rest of Jacob's active 
vocabulary, as far as I can see, analysis into segments is proper, 
and I have taken it as basic because it is the mode of analysis with 
which I am familiar, but prosodic analysis is an essential counter­
point and I will sometimes deal with it explicitly or implicitly. 
In Jacob's speech, I have found no reason to take the syllable as a 
sequential unit, but t.his is in no way to be taken as an indication 
that I hold -- or that anyone should hold the tenet that only the 
segnent and not the syllable can function as a sequential unit in child 
phonology. (For discussion of t.he s:'llable as a unit, see R. A. 
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Moskovlitz (1970)). Therefore, setting aside [ioio] for the time being, 
here are charts of the vowels of Jacob's words as I heard them. Almost 
all the utterances used for these charts are on tape, and instrumental 
analysis will be undertaken In the near future. 

3.2. I Development of the vocalic system 

A word about the notation used and the data represented in these 
charts: had divided Jacob's corpus into sections reflecting notable 
changes in his consonant system; in the nature of things, they were 
of varying lengths. Having no less arbitrary criterion for division 
of the corpus into time-blocks to study the development of the vocalic 
system, I used the same division except that I considered the shortest 
time-block, which was only two weeks long, together with the one which 
preceded it. The resulting division of the corpus is as follows: 

Set fi 

Set /I 2 

Set 1f3.4 

Set !l5 

Set Ii 6 

Set /I 7 

Set /I 8 

12: 8 thru 14:21 

14:24 

15: 12 

16:30 

17:27 

18:27 

19:29 

15: 16 

16:28 

17:25 

18:25 

19: 27 

20:22 

Sessions thru 22 

33 40 

41 56 

57 67 

68 77 

78 87 

88 96 

Within any chart. the tokens in the data were distributed evenly 
across the types unless noted: for example. in the chart of the vowel 
in 'there' in Set #1. eight tokens were found of the word. and they 
were transcribed as being equally distributed among [dE]. [dA]. 
[d@]. and fda]. This must be taken as a tentative description; only 
formant plots are really adequate if one wishes to decide what sort 
of statistical distribution the VOl-leis have. No Interesting time­
shift in the type-token distribution occurs within a given chart 
unless noted; for example, within the chart for 'there'. since there 
is no note to the contrary. it is not the case that [dE] and [dre] 
were used only during the first four weeks of the time period of 
Set #1 and the other two forms only used during the remainder of the 
period. I t remains possible that some fine-grained patterns of this 
sort exist but have escaped my notice. 
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Here is a san:ple entry to shaH how to read the vowel charts. 

6. [a'v,j 6.1 'down', 18 6.2 '(a)round', ~ 

[~wl is a phonetic representation of the adult vocalic target, presented 
with at least as much Information as is necessary to indentify it in 
my dialect, and with more information if it seemed that Jacob was 
cognizant of finer phonetic detail than minimum. '6.' is a reference 
number, having no special meaning except that I have presented the 
charts for each set in a similar order each time. The order is roughly: 
special cases, high front, low front, central, low back, high back. 
Each adult word which occurred during the period of the 'set' in question 
that contained an instance of the target vowel is listed with a 
reference number, as 6.1 'down' and 6.2 '(a) round' in this example; 
the number following each target word represents the number of tokens 
of the word transcribed and used for analysis during the period of 
the 'set'. The reference numbers for each word are used to label 
the curves on the vowel-space chart which enclose the vowels which 
appeared in tokens of that word during the period. Here, '(a)round' was 
heard ,-lith vowels transcribed as aJ and a, ,.hi Ie there was much greater 
variety for 'down'. 

Dipthongi~ed outputs are indicated by arrows projecting from the 
first vowel towards the second element: for example, in Set #1, 
chart 4, for the [ej] in 'Jacob' indicates one excellent rendition of 
the vo,"el by an arrow pointing from [el towards [i]. Dotted lines 
indicat" that some tokens were recorded with a vm1el diphthongi~ed and 
other tokens were recorded with the same nuclear vowel but no diphthong­
ization. There are one or two places where an on-glide is represented 
as an arrow pointing towards the nuclear vowel from the appropriate 
di reet ion. 
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Figures ).1 Vowel Charts Set ~l, 1218 - 14121 Sessions 1 - )2 
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Figures ,.1 Vowel Charta Set 1/1, continued 12&8 - 14121 

..p.-"-"!...L~CL.W'.!!~~~-=-_7!-,.~2~don 't, 1 

u 

a. 
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Figures }.l Vowel Charts 

1. thsnkyou, [.], 15 

U 
:3 
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U. 

0 

ou [u] 1 
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4.1 ~Otm, 12 
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Figures }.1 Vowel Charts Set #2. continued 14;24 - 15;16 

doll 1 

([) 
a. 

7. Co] doni 

a 
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Figure5 3.1 Vowel Charts, Sets #3 and 14, 15:22 - 16;28 ~ssions 41 - 56 

u 

J 
3.1 here 

5. [eo] Jacob 1 

I 
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Figures }.1 Vowel Charta Seta #3 and 14. continued 15:22 - 16:28 

a. 

9.1 duck, 1; truck, 1 
9. [.I\J 9.2 uh-oh, 3 

8.1 clown, 30 
8. [EB"] 8.2 la)round, 1 

9.3 hello, 2 
9.4 Jacob, 1 

3·1 

u 
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Figures }.1 Vowel Charts ~ts ,} and 14, continued 15122 - 16:26· 

10.1 doll, ;, 
10.2 hot 

12. [0], to] 

12.1 don't, 12 
12.2 hello, 2 
12., roll, 1; nose, 11 
12.3 uh-oh, " toast, 2 

0. 

11.1 bye-bye, , 
11.2 li t 

u 



Figuree ;.1 Vowel Charta 

diphthong in 
'tea', not ill 
'key' 

2.1 key, 4 
2.2 tea 2 
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Set 15. 16;30 - 17125 Seeaiona 57 - 67 

o 

. 
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+ 
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o 
indioates redup­
lioated forms 
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Figures ,.1 Vowel Charts Set /h, cOntinued l6:}) - 17:25 

down 10 

3 

7.1 hot, 2 
7.2 doll, 1 

'hot' is 
whispered, 
BOlIlfIti.Jllea h 

onl,y is present 

'p. 

A @ ... , :::> 

"1./ \a..' 

A 

a. 



Figures ,.1 Vowel Cba.l'ts i:iet ff5, contl.u\led 

10.1 door, 5 
10.2 otf 1 

3 
II 

a. 

voof 1 

u. 

u o 

'de ® ) a. 

Menn - 63 

16:~ - 17:25 

11.1 roll, 1 
11.2 hole, 1 11., don't, 2 

Not charted: 25 attempts at car/truck; see text 
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}'if,'llrell 3.1 Vowel Charts Set 16. 17:21 - 16:25 

1. ke~~·~tre~e~2~·~t~ea~~ 

CO ~. 
t 

(alao e 
llee " 

cheese~ 
coolde) 

• t 

e 

• 
t 

e 

there 2 

3 
E~ 
l3-/ a. 

.1 dOlill 1 

3 
t dIi" /I 

.:;iessiolls 68 - 77 

2.1 tape, 11 
2.2 (a)wa;y, 1 

3 
Ec;?J" 
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a.. 

U. 

:> 
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Figures }.1 Vowel Charts Set 66, continued 17;27 - 18,25 

uh-oh 1- u 1 

u 
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0) 
a. 

8.1 lion 2- eel 
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car 16 
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Figures ,.1 Vowel Charts Set #6, continued 17;26 - 18;25 

10.1 on, 4 
10.2 dog, 1 

11.1 uh-oh, 1 
11.2 noee 1 

u 
U 10, 

@ 
) 

r"J, 

I/,:/.@ 

1,.1 tractor, 2 
[3]acker. 1 

3 

u 
o 11., 

10.4 off, 2 
10.5 cork, 1 

u. 



Figures ~.l Vowel Charts ~et 17. 18:27 - 19124 

2; cottage cheese, 2; 

4; cookie, " 

4.1 down. 1~ 

Menn - 67 

SessioIls 78 - 87 

"1 tractor 
,.2 hat, 1 
,., bang, 1; 

5.1 duck, 1; Dus. , 
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Vowel Charts Set f!1, continued 18~Z1 - 19124 

9.1 Off, 4 
9.2 vall, 2 
9.3 door, 8 
9.4 ball, 7 
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Figures ,.1 Vowel Charts Set 17. conti~ued 18;27 - 19;24 

12. [u] shoe boot 1 

n.l cookie, :; 
n. [v) n.2 'IIfOor. 4 

0. 
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Figures }.l Vowel Charts Set 118. 19:29 - 20:22 Sessions 8B - 96 

1.1 cookie, 7; boraie. 13; 
1.1 cottage cheese, 2; 
1.1 key. 8; eat. 5; daddy. 2 
1.2 bab , 6 

,,1 break, 2 
~~rc-",'·:..-2,--b=ab'il.L.~6:..-__ -. 

there, 2 

® --.... -.~~-

,., tape, 1 

" 



Figures ~.l Vowel Charts Set #8. continued 

5.1 hat, 10 
5.2 tap-tap, 2 

6.1 up, ; 
6.2 duck, 2 

Menn - 71 

2; cat, 4; apple, 1 

7.1 (a)ro!.llld, 9 
7.2 down, 11 

• cow 2 

g·t 
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Figures 3.1 Vowsl Charts i;)et /il:l, co.nti~ed 19'29 - 20:22 

9.1 ka.kA (both /lyle.) 2. mama, 3 
9.2 doll, 1. hot dog, 4 9.4 sock, 4 

• hot 9 ~~~b~1~o~ck~,~4~ ____________ ~ 

'1.1 

9.6 box, 5 

11.1 ice, 3 
11.2 bike, 5 

a 
A 



Figures ;.1 Vowel Charts 

Q 

15.1 coolde, 7 
15. [v] 15.2.--,":.:0..::.0",£,'-'.4 __ _ 

Set 68, continued 
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19:2':/ - 20:22 

14.1 broke, 1 
14.2 hole, 1 
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It is a truism that we learn very little about the process 
of acquisition unless the child does something different from what 
the adults around him/her do. Jacob does some very interesting things 
with diphthongs and with the vowels in words of two syllables, but in 
the first four sets the simple vowels (by which term I will refer to 
monophthong> in words of one syllable) [a,]. [a], [I\J appear quite on 
target; the [,,] of 'doll' see",s to be too far front and then in 
Set #5 1 t is too far back, but there is nothing there from which 
one can nake a crucial argurlent. The worst of the simple vowels 
in Sets #1 - #4 is [01 -- not [01 in general, but specifically the 
[01 in 'roo', which is frequently centralized. This is probably a 
lexical matter -- that is, the [01 in 'no' is not the same phone as 
the [01 in 'don't', 'roll', etc. The explanation for this is not 
likely to be internal to Jacob's vocalic organization, for 'no' 
turns out to be very variable in the ambient colloquial speech: 
[no], [nop), [n!.ono], [new], and long strings of 'no's' in which the 
unstressed syllables are quite a bit centralized. In other words, to 
describe 'no' in the adult language, we also need lexical information·. 
If we look at the complex vowels -dipthongs and words of two syllables, 
we do see shifts over time and other properties that suggest descrip­
tions of output in terms of target -- and continuously -- described 
range instead of discrete features. We must go very carefully here, 
however, because so few cases are involved and consequently it is hard 
to rule out competing explanations. With the evolution of 'thank-
you' the ranges of the two vowels do seem to slowly and smoothly pull 
apart like splitting amoebas. This could be a case where the change 
over time is due to gradually narrowing specification of the two 
vowels. But there could also be a more mechanical explanation --
that Jacob did not have any more trouble specifying the [~] and [u1 
of 'thankyou' than he had in specifying simple vowels, but that in 
production the articulatory instructions for these two maximally 
distinct vowels got confused, and the progress we see was only due 
to increased articulatory motor skill. 

The other case which may show specification of a vowel by 
target and continuous range is the problem of the relation between 
'down' a~d 'round'. Here (unlike the case of 'no' vs. the other 
occurrences of [oj) there is no lexical reason in the adult language 
for 'down' to have a very wide range of variation while 'round' is 
under much better cont ro I. However, there are on ly the two words 
with [aJ vI] (until Set #8). Consequently, alternative ad hoc explana­
tions of the difference between 'down' and 'round' that do not argue 
against a feature analysis can easily be made up. They are left as 
an exercise to the reader. 

There rem~in two phenomena from which we can make interesting 
arguments in the face of the general inconclusiveness of this 
section. 
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The first of these argues for Jacob's having. by Set #5 (four 
and a half months after starting to talk) a rather strong internal 
organization to his vocalic sylten •• They arc no longer, if they ever 
were, Merely a constellation of target points; they occupy regions 
in some kind of structured space, and they impinge on one another. 
This phenomenon is the disruption of the previously established 
phone (phoneme?) [01 by Jacob's atte~pts to n~ster [~l. 

In Sets #2, #3, and #4, Jacob seemed to have a well-establ ished 
[0], even in the two-syllable word 'uh-oh', (although not in 'hello'). 
During Sets #5 and #6, Jacob tried a number of mOdel words with [~J, 
both rounded and less-rounded (automatic) allophones: 'more', 'door', 
'on', 'off', 'dog', etc. However, he very rarely managed to produce 
an I;:>), and instead came out with [0], [al, [u), [A]. Only during 
Set H7 did a fair proportion of attempts match the target vowel. 
Whi Ie all this was going on, [0] \claS produced accurately only about 
half the time (excluding 'no') instead of almost all the time, and it 
appeared as [ul in most of the errors, something which had never 
happened before. I t was as though Jacob knew that bl waS a back 
vowel lower than [01. somehow 'in between' [a] and [0], and in trying 
to make the height distinction between two back vo\c!els, which he 
had never had to do before, he pushed [01 up towards [u). 

A second argument can be drawn from this same phenomenon. Here 
is the only case in which Jacob's acquisition of a simple vowel was 
a long process which can be studied. And in this case we do see that 
Jacob recognized [;:>] as a different target from [aJ, [0], [u], 
[A] long before he could hit this different target accurately. Not 
only that, but he was probably sensitive to the differences between 
the [~W] of 'door', and the less rounded [J) of 'on', because the 
error patterns show more rounded vowels tried for 'more' and 'door' 
than for the other words with [J] even at a time (Set #7, Set H8) when 
he actually produced an [0] (rounded or not) on a minority of 
oecas ions,. 

The other phenomenon from which we can get some good arguments 
is Jacob's treatment of two-syllable words. Here we can show that 
Jacob probably did make a prosodic analysis of the vocal ic sequence 
in 'tha~kyou' and 'Jacob', and We Can also confirm that even though 
Jacob did not develop a rule of vowel harmony, or avoid CV

1
CV 2 

sequences, they presented a source of difficulty to him just as they 
do to other children in the literature (see especially N. Smith, 1973). 

What we take as an indicator of difficulty for the chi Id is the 
degree of variation of output. When we see the extraordinary variation 
in the [~] of 'thankyou'. as compared even with the diphthongized [~l 
of 'down', since there is no unusual variability in the [~] of 'thank' 



in adult speech, we tentatively conclude that there is some source 
of difficulty for Jacob within the word. One possibility, which 
We shall not rule OJt, is that the consonants are the source of the 
difficulty -- not separately, but the fact that there are two distinct 
consonants in the word. In the next section we shall discuss the 
behavior of the,c consonants, but presently we can support the claim 
that a sequence of distinct vowels is in itself a source of difficulty 
by noting the scattered form, that show sporadic vowel assimilation: 
'uh-oh', usually correct but once to? -0] (Set #3-4, chart 10,2) 
'earring', One token. [itd] (Set #3~4. chart 4), 'hello', always some­
thing like [AAA] (Set #3-4, chart 12.2). A richer illustration from 
'baby', which first appears in set 117, with tokens as [bajbi] [baba], 
[babaj]. [bAbi], [bebi] , [bejbej], [bwabwi], and [bibi]. There 
are probably three contributors to the miserable instability of this 
word: its lack of vowel harmony, the fact that one of the vowels is 
the diphthong [ej], which has been troublesome all along (see 
vowel charts and also section 4.4), and its similarity to 'byebye' 
(see 4.2, 4.4). 

Included in Jacob's many tokens of 'thankyou' are several in which 
he had assimilated the second vowel to the first; in fact, after the 
end of Set #1, there are four tokens of front vowels for the [u]; 
one is the totally anomalous CoCe sequence, and the other three are 
assimi lated; Cill CiIl, Cfct, CECE. (noted in 0 boxes on the vowel 

set #2 set #5 

charts). Jacob, then, occasionally assimilated vowels, but usually 
maintained the adult distinctions, sometimes well as in 'uh-oh', 
sometimes crudely as in 'thankyou', 'Jacob', and 'tractor'. But 
there are also a few cases in which he dissimilated identical (or 
very similar) vowels in a sequence, and these provide uS with an 
argument that Jacob had abstracted from 'thankyou' and 'Jacob' the 
pattern 'front vowel - back vowel '. There are two peculiar tokens 
of 'byebye', both qu i te late (Set #6, Set #7, as [dEda] and as 
[dedo); they could represent overgeneralizations of the vocalic 
pattern of 'thankyou' and 'Jacob', and I see no other way to account 
for them. If that is indeed the case, Jacob had done a 'horizontal', 
prosodic analysis of those words, abstracting out the way their vowels 
changed OVer time. 

3.2.2 Development of the consonants and glides 

let us begin this topic by setting up input/output displays as 
we did for the vocal ie system. 'Thankyou' and 'Jacob' were special 
cases which pattern together; we will discuss them in detail in 
section 2.4, and for the present we will designate the initial and 
w"dial stops in those words by the cover symbol 'G'. In the tables 
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of the consonants be I 01-1, if a word containing initial and final con­
sonant (or glide) is found only in the column for initial consonants, 
it mean. that the final consona~t Is not produced, and conversely, 
if it is found only in the column for final consonants, it means that 
th, initial consonant was always in (spontaneous) production. 

For all the stop consonants, it turns out that the environment 
descriptor 'medial' is Irrelevant; posl tion in the word exerts very 
,.t.rong control over what segments appear, but the condi tloning factor 
is syllable-initial vs. syllable-final environment. (This means that 
the syllable functions as a prosodic unit.) For liquids and glides 
it seems to be the case that 'medial' -- or rather' intervocal ic', 
'word-initial' and 'word-final' are the positional conditioning 
factors, which is understandable In view of the fact that it is 
difficult to decide just where syllable boundaries are with respect 
to configurations I ike [wrewwffiWJ. 

In these tables, the feature descriptions given are only intended 
to suggest some properties of the model phones that Jacob, judging 
by his production or by inference (see section 4.3), was aware of. 
Note that he often seems to match phonetic detail which is subphonemic 
for English speakers and yet at the same time fails to show any pro­
duction response to distinctions which seem very salient to us: 
compare the absence of distinction between initial Irl and Initial 
Iwl with this reaction, in Set 116, to the difference between the 'light' 
palatal [I"] of the word 'light' and the 'dark' velar [IT] of the word 
'roll '. This should occasion no surprise, since there is no measure 
of magnitude of phonetic difference which predicts in advance that 
differences less than such-and-such will be subphonemic and differences 
greater than such-and-such will be phonemic. However, this fact directly 
implies that a simpleminded interpretation of the Jakobsonian approach, 
an interpretation under which children cut up the universe of speech 
sounds by first gaining control of one phonemic contrast after another 
and then proceed to the control of subphonemic variation, is untenable. 
Such a view is only held by straw persons, of course; certainly no 
phonologist could take it seriously, since there is no possible complete 
ordering of phonetic distinctions that predicts even an impllcational 
hierarchy of the form 'if distinction A Is phonemic in language L, 
distinction B must be phonemic also'. Jakobson's implicationa] 
hierarchy is only partial. that is, it only predicates such impll­
catior,al relations among a subset of the phonetic features of the 
world's languages, and it is not vulnerable to this criticism. 
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Table 3.2 Treatment of Consonants and Glides Set HI, 12:2 - 14:21 
Sessions I - 32 

Syllable-Initial Syllable-Final 

Model no. Output Model no. Output 
tokens tokens 

G thankyou >40 d-g 
Jacob 
(dig") (many) 

dental toas t I d ~ 

-nasal there 8 
down 18 

don't 2 d-n 

den ta 1 nO >10 n dental down 18 n-m-0 
+nasal +nasal (a) round 4 m"'" 

labial ized 

I iqui d (a) round d-w dental don't 2 (ii) (7) 
+round +nasal [dot?] 

glotta 1 i zed 

Note; intervocal ie G occasionally unvoiced 

Table 3.2 Treatment of Consonants and Glides Set #2, 14: 24 - 15: 16 
Sessions 33 - 40 

Syllable-Initial Syllable-Final 

Model no. Output Model no. Output 
tokens tokens 

G thankyou >15 d-g 
(dtgA) 

dental don't 2 d dental down 12 n""l1r"0 
-nasal down 12 +nasal 

doll 1 labialized 
tap 

dental don't 2 n-I/l 
Ii qu i d (a)round w +nasal 
+round ro II 9 1 0 tta I I zed 

labial up ? 
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Table 3.2 Treatment of Consonants and Glides Set #3, 15:22 - 16: 12 
Sess ions 41 - 49 

Syllable-Initial Syllable-Final 

Model nO. Output Model nO. Ou tput 
tokens tokens 

G thankyou 19 d-g 
(d'g/\) I 

dental there I d denta I down >30 nr-n"11l 
-nasal don't 7 +nasal 
+voi ce down >30 labial ized 

dol J 3 
duck 1 dental don't 7 (V) (7) 

+na5al 
dental tap-tap 4 t 9 latta I i zed 
-voice 

velar duck ? 

glottal uh-oh 2 ? 

[,,?-o] 

labial bye bye 2 d 
+voice 

gl ide here 2 h 
glottal hot 3 

he 110 7 " liquid doll 3 w 

Note: medial lateral I iquid, hello, produced as velarized lateral liquid 
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Table 3.2 Treatment of Consonants and Glides Set #4, 16: II, - 16:28 
Sessions 50 - 56 

Syllable-Initial 

Model 

G 

denta I 
-nasal 
+voice 

dental 
-nasal 
-voice 

dental 
-nasal 
-voice 
aff r kate 

den ta I 
+nasal 

labial 
+voice 
-nasal 

Jacob 
thankyou 

don't 
down 

toast 

what's'at 

nose 

bye-bye 

I iquid/gl ide woof 
+round (a) round 

-round light 

no. 
tokens 

I 
I I 

5 
2 

2 

11 

3 

Syllable-Final 

Output Model no. Output 
tokens 

d 
d-g 

d dental down 2 m 
+nasal 
lab i a I i zed 

d dental don't 5 (v) (?> 
+nasal 
glottal ized 

s(9)-z(2) denta I light 3 ?-l!! 
-voice 
(glottal i zed) 

d 

d 

w 

l-l!! 

*There is no convenient descriptor for trldr clusters, which have 
palatal stop contact in casual speech but may be modeled for the 
child with Idl or It I onset. 

-[.:corona 1 truck 
-vo1ce 
affr; cate 

<:. 
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Table 3.2 Treatment of Consonants and Glides Set #5, 16:30 - 17:25 
Sessions 57 - 67 

Syllable-Initial Syll ab le-Fi na 1 

Model no. Out~ut Model no. Ouq~ut 
tokens tokens 

G thankyou 8 d"'9~k 

dental don't 2 d dental down 10 n-~-il 
-nasal down 10 +nasal 
+voice door 5 

there 1+ (1jI occurs once as final syllable of 

dW 
I thankyou ') 

do 11 

dental tea 2 d 
-nasa I 
-voice tape 2 t-d 

• 
denta I what' s I at 6 s(5)-z(1) 
-nasal 
-voice 
affricate 

lab i a I bye-bye 3 d_d h labial off I x 
fricative woof 2 f 

velar quack 2 k ve lar quack 2 k-il 
-voice cracker 2 -voice 
+back 

ve lar cracker 2 k 
-voice key 4 k-x 
-back 

I iquid/gl ide woof 2 w I iquld/gl ide roll w 
+round -round 

+back 
- round light 2 
-back 

glottal hot 2 h (whisper) 
hole I *' 
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Table 3.2 Treatment of Consonants and Glides Set #6, 17:27 - 18:25 
Sess j ons 68 - 77 

Sy II ab Ie-I nit i a I Syllable-Final 

Model no. Output Model no. Output 
tokens tokens 

G (?) thankyou 2 d/ g-k 
(?) tractor 2 

dental down 13 d 
-nasal doggie I 
+voice there 2 

door I 

denta I tea 3 d-t 
-nasal tape I I 
-voice 

• denta I what's'at s 
-nasal 
-voice 
aff ri cate 

denta I nose n denta I down 13 n "11r1Jl-11l 
+nasal +nasa I 

labial ized 

"coronal tree 2 dh-t 
-voice 
affricate 

palatal cheese 
v c 

-voice 
affricate 

labial bye-bye 3 d labial up h 
-nasal -voice 
+voice 

labial off 2 x 
labial meow mw -voice woof I f (?) 
+nasal (-, close fricative 

imitation of 
eat's meow) 

'~see note, Set 1/4 
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Table 3.2 Treatment of Consonants and Gil des Set 116, continued 17:27 -

Syllable-Initial Syllable-Final 

Model no. Output Model no. Output 
tokens tokens 

velar quack k velar quack k 
-voice cork -voice • 
+back cork 

cracker 9 
cookie 

velar cookie I k 
-voice cracker I k 
-back key 5 k""X 

liquid/glide (a) way I w glottal uh-oh ? 

+round (a) round 2 

-round light 7 "''"'-'z 
lion 2 w-j!j 

The cover symbol ~ represents a lateral phone or set of phones 
different from either American English front [Il or back [Iv], but 
which I was unable to characterize In a positive way. 

18:25 
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Table 3.2 Treatment of Consonants and Glides Set 117. I 8: 27 - 19:27 
Sessions 78 - 87 

Syllable-Initial Syllable-Final 

Model no. Outt:!ut Model no. Output 
tokens tokens 

dental don't 2 d 
-nasal duck I 
+voice door B 

down 13 

denta 1 tap t-asp dental hot 1+ 
-nasal • -nasal hat I 
-voice tape 2 t-d -voice 

(glottal ized) 
denta 1 what's'at " -nasal dental don't 2 n 
-voi ce +nasal 
affricate glottal ized 

dental no 5 n dental down 13 m 
+nasal +nasal 

labialized 

palatal cheese 2 t'T~s 

-voice cottage 

affricate 
cheese 2 'i~t 

labial bye-bye I d (18:27) labial up 5 p~pf-? 

-nasal bang I d (19: 10) -nasa I apple 2 p 
+voice ball 7 d (thru -voice 

19:2]) 
box d (19:9) labial woof 4 f 
... ~ . ,. . ,. ................ ~ ... -voice 

fricative 

bye-bye I b (\9:17) 
bus 3 b 09:20 •. ) 
baby 3 b (19:13 •• ) 

box 4 b-p (19:9 .. ) 

labial meow 2 m 
+nasal 

velar cracker/ 3 k ve lar bang 
- nasa 1 cookie +nasal 
-voice key 4 

kaka 4 

kaka 4 k-g 
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Table 3.2 Treatment of Consonants and Glides Set #7. continued 18:27 - 19:27 

Syllable-Initial Syllable-Final 

Model no. Output Model no. Output 
tokens tokens 

liquid/glIde wall 2 w I iquid/gl ide apple 2 f!1 ..... '" 
+round {a h·ound 10 +back 

-round lion 2 """W 

glottal hot 4 h 
hat I 



86 - Menn 

Table 3.2 Treatment of Consonants and Glides Set 118. 19:29 - 20:22 
Sessions 88 - 96 

Syllable-Initial Syllable-Final 

Model ~ Output Model no. Output 
tokens tokens ---

dental daddy 2 d (note th, kh are very highly 
-nasal down I I aspirated stops) 
+volce door 6 

doll I 
duck 2 

daddy 2 d""t 

dental tap 2 t dental light 12 t-th_gJ 
-nasal tape 1 -nasal hot 9 t-t h-? 
-voice -voice hat 10 t-th-ts 

(glottal ized) eat S t-e 
dental there 2 that S gJ-kh 
-nasa I cat 4 ?-e 
+voice that S d(4).o(1l 
f ri cat i ve denta I down 1l n"'llrll 

+nasal on 8 
dental what's'at 3 s ...... z 
-nasal 
-voice 
affricate 

, 

labial bike S b labial up 3 p 

-nasa I bOx S -voice apple I 
+voice bus 8 

bang 8 (note: one token of 'up' as AbA) 
baby 6 

ba II 3 d(before 
20: 5) 

13 b(J2)-dw(J) 
(after 

20:8) 

bye 4 b (3 ) "1l1 (l) 
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Table 3.2 Treatment of Consonants and Glides Set #8, continued 19:29 - 20:22 

Syllable-Initial 

Model no. Output 
tokens 

labial broke/ 3 b-bw 
-nasal break 
+vo;ce block 9 
I iqu id re I ease 

labial fly 2 f'jW"W 
fricative 
I i qu i d release 

labial moo 4 m 
+nasal hammer 2 

mama 3 
more 2 

mi Ik 14 
(one token of 'm; I k' as fIlI4k) 

labial meow [mwa·d 8 m-mw 
+nasal 
(liquid release) 

dental no 19 n 
+nasal 

Syllable-Final 

Model 

labial off 
fr i cat i ve woof 

no. 
tokens 

4 
1+ 

Output 

(one token of 'hammer' as h~h~) 
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Table 3.2 Treatment of Consonants and GI ides Set #8, continued 19:29 - 20:22 

Sy 11 ab 1 e-I nit i a I Syllable-Final 

Model no. Output Model no. Qu~ 
tokens tokens 

ve lar kaka 2 k velar walk 3 k 
-nasal cookie 7 -nasal duck 2 kh 
-voice 

k-k j 
-voice broke/ h cow 2 break 3 k~k ~Il 

h bike S 
key 8 k-k -x-t 

sock 4 k~ 
kaka 2 k-g 
cat 3 

cookie 7 k(S)-?(1 )"r 

velar rug 6 kh~ 
-nasa I 
+voice 

velar box 
-nasal 

5 
h 

k -k-t~ 

-voice 
cluster 

velar bang 8 n-r]-Qkh 
+nasa 1 

(final velar in metathesis, switching syllable-position: 

hot dog 4 haku, xaku, hakWc) 

bus 8 s"il-k h 
sib; lant sock 4 5-'Sj sib i1 an t shoe (s) 13 c;:-z~th-s 
-voice hors i e 13 s-s-t-s; eye (s) 9 c;: 

shoe(s) 13 
v , 

ice 3 5"""$'-"'5 x-c;: 
(1) horse 1 5 

1 iquid/gl ide walk 3 W I iquid/gl ide door 6 r-I!i 
+round (a) way 14 +round 

(a)round 9 

-round light 12 A-I +back apDle ':' 

glottal hammer 2 h 
hors i e 14 
hot 9 
hat 10 
hole 1 
(hot dog, see above) 

;'~one 5 trange i tefi~, appa ren t 1 Y a token of 'cookie I, recorded as p"gih. 
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The overall impression of the preceding eight tables is one of 
orderly progre5s with a fel'l bad points. If the reader cares to try 
the experiment, however, he/she Vlill find that inverting the table so 
that Jacob's output is more salient than the adult model gives a 
much less orderly picture. This is a crude Vlay of supporting the 
cla'm that the child's system is not really comprehensible unless 
it is seen as derived from the adult system. 

0" the other hand, the ch i I d does have a sys tem, and some of 
the output forms are quite inexplicable if that fact is not taken 
into account. We have already discussed the influence of the vocalic 
pattern of 'thankyou' and 'Jacob' on two anomalous utterances of 'bye­
bye', and we will be concerned with many more exanples in the course 
of this chapter and the next. 

A striking characteristic of Jacob's output is the number of 
gaps in it. Some of them were produced by his deletion or reduction 
(to [7)) of final stops, some were the results of changes he made 
in initial stops and clusters, and some appear to be consequences 
of the distribution of the set of adult words which he attempted to 
say. For example, he attempted no g-initial words and only two g-final 
ones during the entire study, no p-initial words, and virtually no 
b-final words. In the next chapter we shall see if these distribu­
tional gaps in the set of model words ~Jere accidental or whether they 
might have been due to avoidance of model words containing certain 
sounds. 

A phenomenon that cuts across purely phonological analysis, 
sometimes illu~inating Jacob's system and sometimES confusing it 
beyond my ability to analyze, is the following: When two words 
were close in sound and meaning, Jacob's speech seemed to reflect 
that fact very strongly. In some cases he used one word and then 
replaced it by the other: for example, 'don't' replaced 'no' during 
Set 112. This choice neatened up his consonant system (compare Set 
HI and Set #2) so that [d] was the only initial stop, and nasals 
only appeared word-finally. 

'Cracker' and 'cookie' had an intimate relaticnship, which is 
detai led in table 4.4; it is quite easy to follow and probably did 
not involve any confusion of sounds. The case that presents a 
problem is that of 'car' and 'truck'. It is often impossible to tell 
which word Jacob was trying to say; initially they seemed to be 
separate phonetic entries for him, but bb clearly had no semantic 
distinction between them, and before he chose to call everything 
with wheels that was not a bus by what seemed to be the name 'car', 
there \>Ias a very long period of confus ion of both the vowel s and the 
consonants. Phonologically this is very sad, since 'truck' is a 
challenging word for a beginning speaker "nd it would have been 
interesting to see what Jacob did with i~. 



Jacobts a(qul' ltlon r-.f r'I1+J1 (unsonar:ts follows an intere5ti:lg 

course which "'il~, ilffccled, probably heavily, by ,ny use of the glottal 
allophone of final Itl, 10 ':Ii \1r.(!f, hr 'acquired' final t as a 
phoneme is not possibl,' \VithO'Jt a 10<'9 discussion of what it is to 
acquire a phone>1f.; he 2cquined tire qlott<ll allophone of it early 
(don It) Set (/1) \"Jith0Ut havinq Bny dent.?l tokens of it, as far as 
I can t~Jl. until Spl ~8. 

His fir'st labial 5toi's wen the syllal)le-final [p] in 'up', 
which he had becn saying occasionally without final closure or with 
a final glottal ,top, and the syllable-final stop in 'apple', 
usually alp:!" The hitial b's followed them after a fe,,, days, 

That the first (and only) p-final syllables were VC rather than 
eve is probably nnt a coincidence. Jacob never developed any con­
sonant-assirni latian rule, and words with unl ike consonants (and/or 
consonant clusters) continued to pose difficultie" for Jacob through-
out the study, In a VC syllab!", there was no initial stop to interfere 
with work on the final stop. Thus, if there were to be cases such 
as the present one of the labials, in which a position of stop 
articulation was first mastered for syllable-final output and only 
later for syllable-initial output, a ve syllable would be the optimal 
environment for the innovation rather than a eve syllable. ('Optimal', 
of cou rse, does NOT mean 'i nev ita b 1 e ' . ) 

Before we continue with an exploration of those difficulties, 
We should make a few more general observations from the consonant 
tables: 1) fricatives appeared in final position before they appeared 
in initial position, 2) no ger.eral statement about place of develop­
ment can be made for nasals, 3) voicing contrast was only evidenced 
for dentals, but voicing contro.I was clearly present for all phonemes 
in initial position. In final position, the only voiced sounds "'ere 
nasals; Jacob develoDed a final-'devoicing rule by Set 118, where 
'rug', 'hotdog', and some reflexes of the plural in [z] show its 
effect. 

3.2.3 Complications due to co-occurrence of un! ike consonants 

'Thankyou', 'Jacob' (and later 'tractor'), in which words both 
the consonants and th" vOW" 1 s change fro'~ the fi rst syllable to the 
second,displayed Axtraordinary variabi 1 it'I, .ihich we have been taking 
as prima facie evidence of phonetic dif+kulty, We have already 
argued that the vocal ic shift ,dore caused ~ifficulties and we can 
show by a differ'enl arguOTI(rt that a shih ;n the stops .,ithin a word 
also was a probIA~, 
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We have already noted that the first final fuJI stop appeared 
in 'quack', v,hieh happened to be the first C1VC 1 word; Jacob deleted 

or weakened final stops to (7] in C
I

VC
2 

words except for the final 

velars of Set #8. (By 'full' stops I mean non-continuant obstruents, 
and C will refer only to such consonants unless there is a note to 
th .. , contrary.) This is not overvlhelming evidence of difficulty with 
C1VC, words, given the near-replacement of final t: by [7] in my own 

speech, which I have already mentioned, but we have better evidence 
from comparing C,VC

2
V (including 'thankyou') .,lith CIVCIV. There are 

a fair number of words of the latter form attested, and none of them 
manifest any instability in the consonants eVen if there were problems 
"lith the vocalism: 'cracker', 'cookie', 'kaka', 'taptap'(here the p 
was deleted) 'byebye' (in both its dental anO labial forms, which 
are entirely separate from one another in time), 'baby', and also 
'mama'. (The three bad points are a single weakened medial 'd' in 
'daddy', which could adhocly be explained as an attempt to get the 
flapped 'D' of the model word and an inexplicable [p] and an isolated 
[7] for the first [k] in 'cookie'.) In contrast, besides the three 
words already mentioned, Jacob made 'hotdog' into [haku]. [hakwc], and 
he completely lost hold of what should have been a routine initial 
[k] in 'cottage cheese' ([dateis], [gaei]) in Set n and Set #8. 

When we discussed the variability of the vowels of 'thankyou', 
we did not identify its first one with the Cal of 'tap' or take 
the back vowel as being comparable with the later vowel of 'shoe', 
but phonology gives us the tools to do so. We could have set up 
underlying [ffi] and [u], and then described Jacob's attested forms in 
terms of conditioned variation -- in this case, caused by the vowels 
interfering with one another. We could have expressed the highly 
variable output by rules erasing some of the speciflcacions on the 
underlying vowels -- we might call such rules 'unhinging rules'. 
The argument between such an approach and just treating the vowels 
of 'thankyou' as underlyingly underspecified is not really empirical, 
and, as the reader will recognize, choices between notational variants 
must be made on their heuristic value; I presently have insufficient 
grounds for argument one way or the other here. 

5imilarly, we could assume that the underlying consonants of 
'thankyou' and 'Jacob' are something close to the adult consonants, 
and describe the dental - palatal - velar output as being the output 
of unhinging rules. Such a treatment WG~ld nave the advantage of 
representing directly the putat;ve origin Df the attested variation. 
14" \'IOuld need unhinging rules rather than, say, confl icting consonant 
assir'ilation rules, bec~use it is not the case that the output was 
always dVdV, 9V9V; mixed forms I ike dVgV were <,qua11y common. 
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There is a disadvantage to this account, however. Jacob had 
no velars or attempts at velars in his output during Sets III through 
114, except the syllable-final one in 'duck' which was produced as 
[1J. In Sets #1 and 112, if we use the unhinging rule solution, we 
wil I have to assume that Jacob made his first attacks on velars in 
the most difficult environments, instead of starting out with 'key' 
and the like. It is possible, of course. But there is a further 
objection. We have no way of knowing how Jacob's representation of 
a velar stop would look before the unhinging rule applied to it. 
We will have good reason (sec. 4.3) to argue that during Set #3, and 
probably much earl ier, Jacob had a rule taking adult [bJ to [dJ. 
We cannot really assume that the input to the unhinging rule would 
have been velar at all, 

There is an alternative way of accounting for 'thankyou' and 
'Jacob' which may be preferable. Perhaps what we have been desig­
nating by the cover symbol 'G' was an underlying unspecified consonant 
which could range over the whole tongue-against-roof-of-the-mouth 
spectrum from [d] to (gJ. There is one serious objection to that 
suggestion as it stands: if there was this special consonant G, 
it only appeared in GVGV sequences, not in 'duck' or 'dog' or 'cat' 
where it might have also been expected. It was not 'just another 
segment', and a proper treatment of it ought to recognize that fact. 
Here is where a prosodic analysis is unequivocally called for if we 
are not going to use the unhinging rule solution. If we prefer the 
underspecified-segment solution because it does not require us to 
credit Jacob with hypothetical velars, it should be done by taking 
as a unit not the segment G, but the prosodic unit G G into which 
the vowels can be inserted. 

3.3 The caSe of [ioioJ 

Let us no" look at the most unusual item in Jacob's lexicon, 
(ioio], as we referred to it in Chapter 2. Semantically, we argued, 
there was nO reason to deny it 'word' status; what was problematic 
about it was the variety of phonetic guises in Which it appeared. 
A representative sample: 

Set #2: fioiol (wiwio] [wejaweja] 

Set #3: [wi~l [weAwi~wiAJ [iAi~,i';:J [wijuwiju) rf"li\) 
[Eio] [::';]0) 

Set #4: (wiAwi~J [jajajaj] [iaia) 

Set #5: leoiol [jejA] (SjA(jAj 
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Set #6: [ajaj) [ioio] [iaia] 

Set #7; [ajajaj] [ioi 1 [cjaja] [ajAajA] 

I f we look at these utterances wi th a comm; tment to cut them 
up into segments, allowing diphthongal units, we can extract the 
alternating pattern which these tokens have in common (table 3.3). 
We will refer to it as a front-back alternation, (though that is 
slightly inaccurate -- "lOre precisely it il> Ifront' alternating with 

L-Iow J 
[-front], with rounding being automatic for back vowels. 

0 0 

w uw 
Table 3.3 

w ej aw ej a Front-back alternation pattern 

ej 1\ ej 1\ 

jej A 

and so forth. But we get into some very peculiar-looking correspon­
dences betweensyllabic elements like [u], raj] and non-syllabic 
elements I ike [wl, [j] respectively. We also do violence to the 
very repetitive nature of the pattern if We regard the initial [wl 
of, e.g. [wejawejaJ as an initial gl ide but the second [wj as the 
second ele~ent of a diphthong. 

Perhaps we can find an analysis that shows ~re plainly the 
essential simplicity and unity of all these tokens, for saying them 
aloud certainly gives one the feeling that kinesthetically and 
auditori Iy they are much more s:milar than the segmental display 
makes them appear to be. Besides that, we have already had occasion 
to note that for Jacob, syllable boundaries at glides are not very 
.,ell defined. What we have just had to write as w- i-uw- i-o 
in order to bring out the front-back alternation did not have a clear 
syllable break at the indicated segme~t break between wand i; it 
was as much or more accurately syllabified as wi - uw - wi - 0 or 
wi - u wi - o. We need a notation that not only unifies 1\-1-A, 

",-ij-Aw- ij-A and A-ij-A, such as we already have, but which also 
brings A-wi-A, A-wi-jA, etc. together with them. To do this, the 
main thing 'de need ;5 a notation that a"ows the syllable boundary 
to vary freely with respect to the vowel-glide and glide-vowel boundar­
ies, or which ignores syllable boundary. 

Looking back at t~e transcriptions, we note that the [wl 
appears initially or ie' a front-to-back vowel transition, while the 
[j] appears initially (once only), between back vowels, and in 
transition from fro"t to back vowels. Setting aside the o:'le initial 
j, the glides are ther. completely predictable (<.nd pleasantly 'natural' 
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as well -- in adult liln(jLJa9t', an epenthetic glide between [i) and 
[oj is likely to be [j], "Jhile one inserted between [01 and [lJ is 
likely to be [wI). The whole pattern can thus be described as 
cons isting of art iculatory al tcrnatlons between front-vowel and back­
vmvel confl gurat ions; if the trans i tion between these two confi gura­
tions is SIOVI, 91 ides are produced. In other words, all these 
utterances are produced by variations In the timing of a single 
alternating articulatory pattern; and within a given long utterance, 
the timing of the p<'1ttern ;5 held essentially constant. (There is 
no [wejaio].) We can represent this diagramatically: 

front 

back 

e 
front J 
back 

A 

w 
u v 

j /1 J/l J/ 
~~~ 

v 

and ignore syllable boundaries entirely. Whether the 'back' vowel is 
(aJ. [I,], [0], [v], or [u] and whether the front vowel is [E], [el, 
or [i] seeMS to be indeterminate; Jacob's control here seems to be 
comparable to his general rough regulation of vowel height in words 
with distinct vowels. (One might add that since [ioiol is not closely 
modeled on an adult word, we have no reason to assume that closer 
specification of vowel height WaS involved in what Jacob was trying 
to say at all.) The remaining variable was stress, which could be 
on either vowel. 

Jacob, then, was indulging in siMple variations of timing of 
change of articulatory position. Since a standard segmental analysis 
obscures this fact, I argue that Jacob's OWn analysis of this pattern 
was not segmental, but 'horizontal', prosodic, although unl ike any 
prosodic phenomena of adult language I know of. 

3.4 Conclusions 

We have treated the more remarkable variabilities in JaCOb's 
output as symptoms of difficulty with com;>licated vowel or consonant 
configurations (e.g. discussions of 'thanKYvu', 'baby') or as showing 
that he was not analyzing a word in a fashion we are familiar with 
([ioio]) or as sho\.,in~ that he was hard at work 'getting' a new phone 
([~]). Some variation r",flects lexical ('no') or allophonic (final 
It/) or morphological ('eye'/'eyes') variation in the adult model. 

I 
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~e have not discussed it explicitly, but presumably the variability 
through Sets #3 - #7 of initial It I showed that Jacob was at work On 
the control of voicing lag, which he had seemed to disregard in 
Set ,ql and Set il2; by the time he started to say /k/, he had voicing 
lag under considerable control, but it was scarcely perfect. (see 
Ke"ley-Port and Preston, 1969). 

So far we have dealt matter-of-factly with variations as being 
genuinE and having significance. ~e have also treated some inex­
plicable variants as just being 'bad points'. Presumably children 
have slips of the tongue. 

But I have evaded the theoretical and methodological question 
set, as it were, by tradition, and sharpened by Ferguson and Far-
well: if tokens vary so much, how shall we decide what phones the 
child has, and what phonemes the child has? A full anSwer to this 
question would probably be a dissertation in itself. But what has 
been implicit in this chapter is the following: if similar sounds 
have 'different distributions in the sets of tokens of two words --
e.g. if the initial dental of 'down' is always [d] but the initial 
dental of" 'tap' is sometimes [d] and sometimes ttl, and these distinct 
distributions are not statistical accidents or due to non-systematic 
error by the child, then we have two putatively distinct phonetic units, 
regardless of their overlap. If we prefer, for theoretical or metho­
dological reasons, to reduce the number of underlying phonemic units, 
\-Je can collapse those which can be described as conditioned variants 
and then derive the surface forms by rules. Some of these rules may 
be very similar to adult rules (for example, if we chose to handle the 
conditioning of the roundness of [~] by rule, or the free variation 
between final released and unreleased full ~tops). Other rules wi II 
be of types that seem to be peculiar to child language -- unhinging 
rules which might be set up for Jacob, or the consonant assimilation 
rules which many other chi ldren have. 

(It is painfully clear that the analysis of child phonology 
is more art than science, and possibly more divin~tion than either, 
at present. There are generally, even in so large a corpus as the 
p ... ".sent one, i nsuff i ci ent tokens of each word for us to make sure 
that 'distinct distributions are not statistical accidents'. Many 
decisions are actually based on one's 'feel tng' about language, and 
this must be so, in the present state of the art. That is one of 
the main reasons why such a large quantity of relatively raw data 
has been presented in this chapter -- so thilt the reader may have 
some check on the investigator's intuit:ng;.) 

Th<.::: not lon I acqu is it i on of a phoneme 1 l5. "Jery camp 1 ex, the more 
50 because the thP.oret~ca) stCltus of the Ipnoneme' itself is a matter 
of intricate debate. Rather than double tne length of this chapter, 



I will leave it to the reader to stare at the tables and try to decide 
ho" many different answers could be given to the questions 'When did 
Jacob acquire In/?' 'When did Jacob acquire the contrast labial/dental?' 
My opinion is that these traditional questions are improper. They 
presuppose that there is a '-IGll-defined point at \,hich a phoneme 
or a contrast is !acquired', whereas frequently this is not the case~ 
More precisely, it is possible to invent definitions of what it is 
to acqllire a contrast, but in doing so one I [mits oneself to a very 
superficial description of events, just as would be the case in 
developmental psychology if One asked 'When does the child acquire the 
concept of 'quantity'? 

There is one more major question that must be addressed directly. 
Is it features per se as Jakobson's model has it, or phones (feature 
complexes) that are acquired? Acquisition theory is still so weak 
that crucial arguments probably cannot be made, but it is obvious 
that having the velar [k] and the voiced [dj, both even in initial 
position. did not give Jacob the voiced velar [g]; nor did having the 
high vowel til and the back vowel [oj give Jacob the high back [u]. 
Features do not simply Come in 'across the board' for Jacob. Never­
theless, distinctive features playas much of a role in child phono­
logy as they do in adult phonology, for having 101 (round) and lei 
(front) does not give EngliSh I~I (front round), either. Features 
do not combine freely; they are not I ike atoms, either for children 
or for adults. I think the correct approach is to say that features 
are used. by both children and adults, in analysis, but not in synthesis. 
We must learn to say phones individually, as motor accomplishments, 
but soon after we can recognize them, we can analyze them at least 
partially into features. I t must be the general case that we can 
analyze sounds before producing them since phones which the child 
cannot produce may be acted on by phonological rules which utilize 
feature inforr.lation, e.g. rules 1 ike 'replace fricatives by the 
corresponding homorganic stops'. 

Another kind of evidence for analysis being a separate matter 
from synthesis cOmes from the present case, where Jacob could not 
combine the 'ba~k' of [oj and the 'low' of Cal to get ~~] in produc­
tion, although, as we have argued, he must have recognized [0] asa back 
vmvel lower than [01. He could analyze [~], but not synthesize it. 



CHAPTER IV 

Canonical Fon"s, Selectivity, and the Origin of Rules of Child 
Phono 1 091' 

~.l Canonical forms and word' recipes' 

In this chapter \;e shall look at the structure of Jacob's 
output, and try to see hO\-I such a structure arose or could have 
arisen. From the tables 3.2 of consonants in chapter 3, it was 
apparent that Jacob started with a small repertoire of output word­
forms, that he added to them slowly. 

Data from many chi Idren (Ingram 1974, Menn 1974) suggests that 
they tend to minimize the variety of syllable shapes they produce. 
If a child is to have only a small variety of syllable types compared 
with those presented in the model language. there are only two ways 
he/she can accomplish this: by electing to say only those words which 
have shapes in the adult language similar to the shapes of those 
words already in his/her output repertoire, or by modifying the words 
of the adult language to make them fit his/her output forms. 

It makes good functional sense for the beginning speaker to have 
few output forms, as long as he/she can be understood. for it means 
that there are fewer kinds of instructions that have to be given to 
the articulators -- speaking can be done with less attention to the 
motor act. But this is a teleological reason for there to be a small 
set of output shapes. It justifies the end, but does not begin to 
explain how the child achieves it. since it seems unlikely that the 
child has any such end in view. 

During this chapter we shall try to elaborate hypotheses as to 
what the child is doing as he/she selects or distorts adult words to 
fit into a limited output repertoire. 

Let us begin by developing an appropriate descriptive device, 
the notion of canonical form. David Ingram (1973/1974) is responsible 
for the good use made of this notion in recent work in child phono­
logy. 

A canonical form is a partial specification of a string of 
phoneme" (or other representation of the sound of a word) which encodes 
the output restrictions obeyed by a set of words: it shows what they 
have in comITon, and therefore what restrictions another word would 
have to obey in order to be counted as 'having the Same shape'. With 
it, we can make more precise the notion of 'limited output repertoire'. 
For examp Ie, suppose a eh i loon 1 y produced eve words wh i ch obeyed 
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the restrictiorl that the second consonant was the unvoiced counter­
port of the first consonant. 'dot' and 'tot' might be found In the 
child's output, but not 'pol' or 'top'. ',Ie cOdld encode this infor­
mation by saying that the child's output repertoire included words 
of the form C[I]VC[1 .], (or some similar notation to that 

,-VOIce 

effect), or that he/she had words belonging to the canonical form 

C[I)Vf[1 . J' .-volce 

In order to give an interesting picture of the output restric­
tions that are obeyed by the child's words, one attempts to describe 
the output by as small a set of canonical forms a5 possible, and each 
of these forms is furthermore given in a way which is as highly 
specified (restricted) as possible. In writing a set of canonical 
forms to exhaustively describe an output corpus, in other words, one 
is formally writing an output gramnar, and if it is appropriate for 
one's purpose to consider only formal properties, one restricts the 
power of that gramnar as much as possible consistent with the data, 
in the usual fashion. For example, if the only consonant clusters 
produced by the child are initial [stl clusters, one doeS not write 
C{C)UX In the set of canonical forms, but CUX and stUX. 

This notation permit; us to display perspicuously the structure 
of a very I imited output range with heavy restrictions on what sounds 
can co-occur; both 'horizontal' and 'vertical' -- that is, both prosodic 
and segmental -- restrictions are shown. The major disadvantage is 
that there can be several correct ways to describe a given corpus by 
sets of ca~oftical forms, and these sets may differ in what they imply 
could be added to the child's output within the existing restric-
tions. However, In the present context We will not be concerned with 
such problems. ',Ie will utilize canonical forms to layout the data 
in a fashion that displays the aspect of their structure that we are 
presently trying to account for, namely, the limited output repertoire, 
so that we can study it. 

The following tables show sets of canonical forms that describe 
Jacob's active vocabulary, broken up for convenience into the eight 
time blocks used in chapter 3. I have occasionally stopped short of 
the formal goal of maximally restrictive description where I felt 
that the added detail would be more cumbersome than illuminating. 
The feature descriptors used are intended to be suggestive of the 
sounds produced; I in no way intend to imply that Jacob had a feature 
system, (which I presently consider a very difficult question) or 
that these would be the right descriptors to label his features 
with If he had one. 
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For the cover symbol G, see section 3.3; 'N' denotes {[m,n]}, 

'0' and 'K' denote dental and velar stops, whether voiced or un­
voiced. Parentheses and braces are used in the standard manner: 
optional (or variable) elements are in parentheses, and braces enclose 
alternative choices. Iterated elements are also parenthesized, with 
an exponent showing number of iterations. Words in any set which do 
not Seem to be subsumed by any of the canon i Ca I forms proposed for 
that set are simply listed in phonetic transcription. 'Optional', in 
dealing vlith canonical forms, may mean either that the element in 
question is found in some words considered to fall under a given form, 
but not others, or that the element is actually variable in those words 
in which it appears. In the long run, it may prove necessary to dis­
tinguish these cases, but I have not thought it worthwhile to do so 
here. The information may be recovered from the appendix, 
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Table 4.1 Canonical Forms Set iii, 12:8 - 14:21 Sessions I - 32 

Form 

GVGV 

dV 
-hlgh(N) 
(+nasa I) 

Other tokens 
(sampled) 

Form 

GIV I {G2V2(m~ 
front GIV 1 

dV_ high (N) 

(+nasa I) 

(dV) 1,2 

vowel/gl ide 
pat terns 

Other tokens 

Exemplar Tokens (with appendix reference numbers) 

7. Jacob dikll, geik" (and S. dig" -babble) 1. thankyou glEd u, de till 

27. (a) round d.a 
4. don't J do 
8. down da;, dilln 
3. there da 
2. toast do" 

27. (a) round w.."bwa; 
4. no ~AnA, fjEA 

Set H2, 14:24 - 15:16 Sessions 33 - 40 

Examplar Tokens (with appendix reference numbers) 

1. thankyou 

4. don't 
8. down 

20. doll 
32. taptap 

26. [ioio] 
27. (a) round 
40. roll 

30. up 

da;dum, gaka (and 5. dig" -babble) 
dillda; 

dillm, dill 
don, de 

da 
dilldaJ 

loio 
ffMffJW 

wo: 

? 
1\ 
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Table 4. I Canon i ca 1 Forns Set 113, 1 5: 22 - 16: 12 Sessions 41 - 49 

Form Exemp I a r Tokens (wi th appendix reference numbers) 

GV f G l V baCk} I. thankyou da i ta, m (and 5. dfgA-babble) dayn 
ront N 

dV_ high (~~1) 4. don't ?A? do . , 
8. down dam, d~ 

(+nasa 1) 42. duck d·A? 

(DV) 1,2 
J 

13. bye-bye dada 
+low 20. do II daw 
+front 32. tap-tap tata 

3. there ds 

h (V) 49. hot he 
51. here hi 

vO"lel/gl ide 26. [ ioio] wi" 
pat terns 

Other tokens 53. hello AliA 
71. off 1\ 

6J. uh-oh DA?O, o?o 



102 - Menn 

Table 4.1 Canonical Forms Set 114, 16: 14 - 16:28 Sessions 41 - 49 

Forf'l 

( . 
dV l~J 

vowel/g1 ide 
patterns 

hV 

Other tokens 

Extomplar Tokens (with appendix reference numbers) 

I. thankyou gigll, diM 
7. Jacob deda 

" . don't d ? d- 7 o • 0 

8. down dllm 
2. toast do? 

13. bye-bye dmdm 
7. Jacob deda 

66. nose do 
3. there d . m 
2. toast J do: 

27. (a) round WillWm 
45./39. earl ijll 

earring 
26. loio jajajaj 
47. woof w" 

62. hat hill 

67. what '5 'at es~ 
69. 1 i ght aj? 
6". 5 i ren es~ 
91. truck ty" 
61. uh-oh "0 
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Table 4.1 Canonical Forms Set #5. 16,30 - 17,25 Sessions 57 - 67 

Form Examplar Tokens (with appendix reference numbers) 

GV 1"" J ~r~nt G1Vback 

1. thankyou gigu. didf 

dV_ high (N) 4. don't dii 

(+nasa J) 8. down do, don 

(OV) 1,2 20. doll dWo 
95. door do 
13. bye-bye dada 
97. tape te 
79. tea dE] 
3. there de 

kV(k(V)) 90./91. car/truck ka 
37. cracker kaka 
10. key kh] 
68. quack kilk, kal 

vowel/gl ide 26. [ioio] €jilejil 
patterns 65. whistle wo 

h{V) 49. hot h (Whisper) 

Vowel/fricative 27. what's'at "\ , 
esa, sa 

patterns 71. off ox 
64. siren es~ 
47. woof wAfwA:f 

Other Tokens 69. light dIal 
90./91. car/truck gAX, €til 
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Table 4.1 Canonical Forms Set 16, 17:27 - 18:25 Sessions 68 -77 

Form 

(C may be weak­
ened to 7) 

(C not labial) 

(ee = [k]) 

dVN 

vowel/glide 
patterns 

vowel/fricative 
patterns 

Other Tokens 

Examplar Tokens (with appendix reference numbers) 

13. bye-bye d",dA 
90./91. car/truck ka ga 
34. close (1) do 
52. cookie kikA 
72. cork kA? 
37. cracker gega 
16. dog(giel da 
95. door do 
8. down do 

10. key ki 
68. quack QAkAk 
97. tape tej, di 
79. tea t i 

J. thankyou dejda 
3. there da 

96. tractor d i thi 
12. tree dhj 

8. down d'!1, dAm 

27. (al round aMAmwA 

98. (alway we 
138. eye aj 
26. [ ioio] ajaj 

136. I ion aj 

67. what's'at za 
69. light tA 
71. off AX 
47. woof ",f 

120. cheese ci 
69. light IIAi 

108. meow h"""" 
66. nose nu 
71. off a 
24. on An 
79. tea t i jA 

1. thankyou gekT 
61. uh-oh A?oh 
30. up A 
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Table 4.1 Canonical Forms Set 17. 18:27 - 19:27 Sessions 78 - 87 

Form 

VCV 
CIV(C I (V») 

(C now Includes 
affricates) 

vowe I/g Iide 
patterns 

vowel/continuant 
patterns 

hV (') 

Examplar Tokens (with appendix reference numbers) 

140. apple ffipa 
181. baby baj bi 
101. ba 11 d:;, 
125. box ba, da 
1 19. bus ba 
13. bye-bye dedo, baj baj 

90./91. car/truck kha, etsa 
120. cheese tyl .. 
192. cottage cheese 

. .. 
gael 

37 .152. cracker/ 
cookie kllkl 

95. door do 
8. down dill 

42. duck dA 
177. kaka k~ka, gak' 
10. key kl 
56. shoe/boot du 
32. tap tire 
97. tape t i 
96. tractor gogi. i til 

172. bang dre~ 
do? 4. don't don, 

8. down drewm 

27. (a) round {w)rew, wrewrew 
98. (a)way twaj 
45./39. ear/earring aj 

138. eye aj 
69. Ii ght wAj 
40. roll ow 

175. wa 11 wre 
65. whistle wi 
47. woof wrew 

120. cheese s: i 
69. light wajc 
71. off ux 

47. woof refalf 

58. hole hu 
62. hat hill? 

49. hot ha? 
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Table 4.1 Canonical Forms Set #7. continued 18:27 - 19:27 

Forl'1 lar Tokens (with appendix reference numbers) 

Other Tokens Iq O. apple alP,!, 
27. (a) round Willn 

125. box ba'kh 
90./91. car!truck AtAk 
192. cottage cheese datix 
37./52. cookie! kAki' 

cracker 
142. eat i7 
67. wha t' s • at ea 

177 • kaka kaka' 
108. meow rMlOW 

71. off ah 
96. tractor Ismtce 
30. up Ap, Apf, 7 re 
69. J ight lat 
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Table 4.1 Canonical Forms Set 118, 19:29 - 20:22 Sessions 88 - 96 

Form Exemplar Tokens (wi th appendix reference numbers) 

(CI)V(C I (V(C I») 140. apple ffipU 
181. baby bi bi 

(f i na I C un- 101. ball do, ba 
voiced) 275. bib bip 

257. bi ke b" j 
C may be weakened 29. block bWffi 

to ? 216. break/broke b" 
119. bus ba 
13. bye-bye baj, "b" 
90. car ka 

134. cat kffi? 
52. cook i e k"ki 
36. cow k jffi 

186. Daddy dred i 
20. doll dha 
8. down dffi 

95. door du 
142. eat it 
177 . kaka kaka 

10. key kh i 
32. tap-tap tata 
97. tape t i 
3. there dffi 

30. up t<.bt<., rewp 

Hl VN 

27. (a) round wam 
172. bang bre~ 

8. down don 

vowel/nasal 13. bye maj 
patterns 97. fly ~w" j 

197. mama mamAm 
260. mi Ik "m" 
108. meow mwrew 
35. moo mffi 

193. more mu::>ij 
4. no n", ~jew 

24. on ::>m::>: 

vowel/gl ide 27. (a 1 round Wffi 

pa t terns 98. (alway w"j 
138, eye (s) aj 
26. [i 0; 0] aj Mj" 
71. off a" 

239. rug "w" 
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Table 4.1 Canonical Forms Set #8, continued 19:29 - 20:22 

torm 

XVk 

h V t (v) 
s 

(X)VCfricative(V) 

Other Tokens 

Exemplar Tokens (with appendix reference numbers) 

172. bang bali ~kh 
257. bike bAkh, bajk 

29. block bAk 
125. box bakh 
216. break/broke bekh 
119. bus bEkh 
~2. duck dAkh 

260. mi I k mAk 
239. rug wl!lkh 

26. shoes jowk 
123. that dalkh 
1~5. walk w:>k 

62. hat halt h , hEt': 
58. hole h:> 

237. horsle hAti 
49. hot h:>th, ha? 
56. shoes sAth 

119. bus bafs: 
138. eye(s) aj .. 
259. ice alX, aj .. 

10. key (s) ki,. 
71. off :>X, af 
~7. woof af 

237. hors i e haj~ i 
56. shoe (5) isu, sts 
67. what I 5 I at Sal, AZaJ 

186. Daddy dey i 

125. box bajt .. 
192. cottage cheese dl!lts i , dateis 
95. door du:r 

188. hammer hl!lhmal, hffih", 
256. hot dog haku, hakwe 
155. salt :>7 
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One major difficulty "ith a word is in learning to say it 
spontaneously, in learning to perfono it as a motor act. Once 
the child has a way to say a word learned, he/she uses it confi­
dently, even if with as many variations as Jacob's 'thankyou', 
until it is modified in the course of the maturation of speech. 
As adults, when ",e learn a neW word, we make use of our knowledge 
of the patterns usually found in our language, with the result that, 
to take the standard example, a nonsense word like 'bl ick' is easier 
for tnglish speakers to hear and say than 'bnick'. Let us assume 
that sound patterns aid the child as they do the adult. What good 
are patterns? 

In other types of skilled performance, variations within 
familiar patterns are easier to master than whole new patterns. 
For example, one can vary a known dance step or swimming stroke 
without having to learn the variant as though it were a whole new 
Gestalt. In fact, studying what sorts of variation are easy to 
learn and what sorts seem to require 'starting from scratch' should 
give us clues to the internal organization of skilled performances. 
Patterns, if recognized and utilized, reduce the complexity of a 
novel task by helping us break it down into a familiar aspect, which 
needs less attention to carry out, and an unfamiliar aspect, on 
which we can concentrate. 

Let us assume that we are dealing with a child who is trying 
to match a particular phonetic model, a word; once he/she has learned 
to say it to his/her satisfaction, a complex set of articulatory 
instructions have been associated with the sound of the word. For 
the sake of a convenient name, we shall say that the child has found 
a 'recipe' for making the word. Now when he/she tries to say another 
word which is perceived as being similar to the first word, a small 
variation on the recipe may give success on the second word. Recipes 
for saying words are not neatly laid out in lines; they are complexes, 
and what elements in them are independently manipulable by the speaker 
is completely obscure. But if children in learning to speak do use 
a strategy of varying old recipes to reduce the difficulty of the 
task of dealing with new words, the observed adherence to surface 
canonical forms will be explained. 

The basic picture, then, is cf the beginning speaker as having 
a I imited set of word-recipes, attempting to make use of them 
wherever he/she perceives an appropriate situation. It is a familiar 
strategy - reduction of a new problem, so far as possible, to One 
already solved, -- and another case of it has already become familiar 
in developmental psychoiinguistics in Slobin's now-classic formulation 
'old form, new function'. 
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~,l.l Selective Avoidance 

As we said at the beginning of this chapter, one way in which 
a child may maintain an output repertoire of a small set of word 
shapes is by avoiding adult words that do not conform to any of those 
shapes. In this section we shall show that the small set of canonical 
for~s Jacob used, even though he had very few phonological rules, 
was not due to chance. He really did avoid certain adult .rords 
because of the sounds they contained; he exercised phonological 
selection. 

Two important points follow from a demonstration that a chi Id 
exercises phonological selection. First, and simplest, if a child 
avoids certain sounds, he/she must be discriminating them from the 
sounds not avoided. Data on phonological selectivity provide a 
natural-environment counterpart to laboratory data on the ability 
to discriminate sounds which are being used to convey linguistic 
information (Carnica 1973). 

Second, if a child attempts to say words similar to ones he/she 
can already say, and avoids others, then the child must have some 
awarenesS of whether he/she has the ability to say certain sounds 
or sequences of sounds. 

Let us look again at the sounds and sound patterns of Jacob's 
active vocabulary (table 4.1, table 4.2) and compare their distri­
bution with the distribution of the sound patterns in his passive 
vocabulary, in table 4. 

For Jacob, pOSition of articulation of the initial stop of 
a word seems to be the most important selection factor; this is 
probably very common, but some children attend to final stops for 
other phonological purposes (Menn 1971, Smith 1973), so some probably 
attend to final stops for selection. 

'. 
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Table 4.2 Active Vocabulary 

Active Use Imitation/shadow use 

\/0 rd Scs!:> ion Age SeS5 ion Age 8w.ndix 
re . no. 

l. thankyou 12 :8 prior to beginning 
of 5 tudy 

2. toast 3 12: 12 1 2 
3. there 4 12: 15 1 3 
4. no 7 12:22 6 12: 19 4 
5. Jacob 15 13: 10 13 13:6 7 
6. don't 16 1 3: 13 16 13: 13 I; 
7. down 22 13: 27 20 13:22 8 
8. (a) round 24 14:0 24 14:0 27 
9. up 33 14:24 24 14:0 30 

10. ioio 33 14:24 26 
11. doll 34 14:26 23 13:29 20 
12. tap-tap 35 14:28 25 14: 3 32 
13. hello 41 15:22 41 7 15: 22 53 
14. here 41 15: 22 41 15:22 51 
15. hot 41 15:22 41 15:22 49 
16. roll 44 15:29 32 14: 21 40 
17. duck 44 15:29 32 14:21 42 
18. woof-woof 44 15:29 35 14:28 47 
19. uh-oh 44 15:29 44 15:29 61 
20. bye-bye 46 16:2 17 13: 15 13 
21. ear/earring 50 16: 14 33 14:21 45/39 
22. st ren 52 16: 19 52 16: 19 64 
23. nose 53 16: 21 52 16: 19 66 
24. esa (what' 5 that) 53 16: 21 53 16: 21 67 
25. truck 53 16: 21 47 16: 5 91 
26. light 56 16:28 56 16: 28 69 
27. door 57 16:30 57 16:30 95 
28. quack 57 16:30 55 16:26 68 
29. car 59 17:4 55 16:26 90 
30. hole 63 17: 13 40 15: 16 58 
31. cracke r 63-A 17: 15 31 14: 19 37 
32. tea 65 17: 18 51 16: 16 79 
33. key 65 17: 18 I 3 13:6 10 
34. hat 65 17: 18 44 15:29 62 
35. tape 65 17: 18 58 17:2 97 
36. meow 68 17:27 68 17: 27 108 
37. tractor 73 18: 13 57 16:30 96 
38. cookie 74 16: 18 52 16: 19 52 
39. (ah,ay 75 18:20 58 17:2 98 
40. I ion 75 18:20 75 18: 20 136 
1;) • off 76 18:23 47 16: 5 71 
42. on 76 18:23 30 14: 17 24 
43. eye 76 18: 23 71 18:9 138 
44. shodd 78 18:27 38 15:5 56 
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Table 4.2, continued 

Active Use Imitation/shadow Use 
Ar:;pendix 

Word Ses5 i on Age Session !\ge ref. no. 

45. apple 78 18:27 78 18:27 140 
46. eat 78 18:27 78 18: 27 142 
47. wheel 79 18: 30 52 16: 19 77 
48. box 79-B 19:9 65 17: 18 125 
49. bang 80 19: lO 77 18:25 172 
50. ba 11 81 19: 13 63 17: 13 101 
51. baby 81 19: 13 80 19: 10 181 
52. kaka 83 19: 17 78 18; 27 177 
53. fly 84 19:20 58 17:2 97 
54. bus 86 19:24 63 17: 13 119 
55. block 86 19:24 24 14:0 29 
56. hammer 86 19: 24 86 19:24 188 
57. cheese 86 19:24 63 17: 13 120 
58. cot tage cheese 87 19: 27 86 19:24 192 
59. hot dog 89-A 20:5 89-A 20:5 256 
60. bi ke 90 20:8 90 20:8 257 
61. tee 90 20:8 90 20:8 259 
62. horsie 91 20: 12 87 19:27 237 
63. rug 92 20: 13 89 20: I 239 
64. mi lk 92 20:13 92 20: 13 260 
65. bib 93 20: 15 93 20: 15 275 
66. broke(n) 95 20:20 85 19:22 216 
67. salt 96 20:22 73 18: 13 155 
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Tables 4.3 Estimated passive vocabulary (to 20 months) 

Note: This list is a conservative estimate of Jacob's ability 
to differentiate verbal cues in the fashion which adults respond to 
as his 'having understood a word'. The experienced child observer 
needs no reminder of the fact that the very young child is quite likely 
to respond to a verbal suggestion only when it fits in well with what 
he/she is already interested in doing, in which case the verbal cue 
may be consequently 50 redundant that no true test of the child's 
verbal comprehension has been made. This list is a conservative 
estimate in that 1 did not enter words in it until I had reasonable 
evidence that the spoken message had exerted an appropriate differential 
effect on Jacob's action (e.g. when he correctly gave me an object 
which I had asked for out of a selection of equally attractive objects). 

The reader should be warned that in many caSeS control for non­
verbal cues was rough; these data are broadly trustworthy for illus­
trating the absence of phonological selection in Jacob's passive vocab­
ulary, but I would consider that much greater information about the 
eliciting situation would be necessary in a proper study of the growth 
of a child's understanding of words. 

12: 10 
12: 17 

I 3: I 
13:3 
13: 3 

13: 3 
13:6 
13:8 
13: 13 
13: 17 

13: 17 
13:22 
13: 22 
13:22 
13:24 

13:29 

Table 4.3 a) Chronological listing 

no 
peekaboo 

ring 
bang 
Jacob 

{as his name} 

where'sa? 
nice{= 'pet') 
fish 
box 
knock-knock 

(accompanies 
act ion) 

wheel 
hose 
a 11 gone 
get 
up (i nvi ta­

tion to game) 
clap hands 

14:0 
14: 3 
14:3 
14: 3 
14:5 
14:5 
14:5 
14:7 
14:7 
14:7 
14: 10 
14: 12 
14: 17 
14: 17 
14: 17 
14: 17 

14: 17 
14: 19 
14: 19 
14:21 
14: 21 
14: 24 

ear 
not-good-to-eat 
slide (at playground) 
swings (at playground) 
give me 
hug 
dog 
push (in game) 
bounce (intransitive) 
do-it-in-the-mortar 
rock (verb, intransitive) 
make .•. go 'round 
close (book) 
open (book) 
bye-bye 
tap-tap (accompanies 

action) 
on (i n con text) 
wanna get out? (of stroller) 
pump (noun) 
foot 
up/do-om (= operate zipper) 
not (embedded in sentence) 
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Table 4.3 a) continued: chronological listing of estimated passive 
vocabulary up to 20 months 

1 5: 1 
15: 1 
15: I 
15: 3 
15:3 
15: 3 

15:5 
15:5 
15: 5 
15:5 
15: 11 
15: 16 
15:22 
15:22 
15:22 
15:22 
15:24 
15:29 

16:0 
16:2 
16:2 
16:5 
16: 7 
16: 14 
16: 16 
16: 16 
16: 16 
16: 16 

16: 19 
16: 21 
16: 21 
16: 21 
16:21 
16: 21 
16: 21 
16:21 
16: 23 
16:26 
16: 26 
16: 26 
16:30 

17:4 
17:4 

don't (without context) 
roll (trans . vb.) 
hot 
ba 11 
pen-cap 
eye (later evidence 
of eye-nose confusion) 

glasses 
cook; e 
keys 
bri ng-back 
pull 
pen 
block 
bott 1 e 
breakfast {in context} 
come 
where ••. go 
nose 

br i ng me a book 
kiss 
earri ng 
throw 
gent Iy 
cracker 
gun/snap (noise of gun) 
sleep (j ng) 
take sock off 
put X in Y 

(i n context) 
j Ingle (verb) 
wanna sit in my lap? 
use the spoon 
want me to help? 
turt Ie 
put X on Y 
chest 
in mouth 
bell 
fork 
belly button 
blow (of whistle) 
dancing 

bump 
cops 

17:6 
17:6 
17:6 
17:6 
17:6 
1 7 : I I 
17: 13 
17: 13 
17: 1 3 
17: 15 
17: 16 
17: 18 
17: 18 
17: 18 
17: 18 
17: 18 
17: 18 
17: 18 
17: 18 
17:23 
17:25 
17:25 
17: 25 
17:25 
17:27 

18:4 
18:4 
18:4 
18:4 
18:4 
18: 9 
18: 13 
18: 18 
18: 18 
18: 18 
18:20 
18:20 
18:20 
18:20 
18:20 
18:23 
18:25 
18:25 
18:25 

tractor 
wet 
change 
door 
mi Ik 
tea 
jacket 
some more 
eat 
cat 
spool 
boot 
shall I come sit? 
sit on the chest 
bus 
telephone 
head 
meat 
finger 
hat 
your 
my 
rug 
whistle 
cerea I 

tongue 
fly 
hole 
toe 
turn (verb) 
ha i r 
thumb 
stroller 
beard 
hand 
handle 
pocketbook 
(7) show or out 
magnet 
cup 
what I $ that? 
touch 
play 
just a second 
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Table 11 .3 ;oj cOlitinued: chronoloqical list;ng of estimated passive 
vocabulary up to 20 months 

1I:i::7 
18,27 
1[1:30 
'18: 3u 

'j 9: 10 
I S: 10 
19: 10 
19: 17 
19: I) 
19:20 
13:20 
19: 20 
19: 22 
19: 22 
19: 21t 
19: 24 
19:27 
19:29 
19:?9 
19:29 
19:29 
19:29 

light (noun) 
leave 
leak (urinate) 
vlhatcha doin'? 

trash truck 
clock 
make 
drinking 
closet 
hit 
lady ( ? ) 
wi ndow 
couch 
pick up 
>' in 
mai I box 
tail 
shut 
put back 
egg 
there goes 
bi te 

Table 4.3 b) alphabetical listing of estimated passive vocabulary 
up to 20 mon ths 

a II gone 13:22 bye-bye 14: 17 don't 15: I 
(a)round 14: 5 door 14: 17 

cat 17: 15 drink(ing) 19: 17 
back (pu t. . ) 19:29 cereal 17: 27 
ba II 15: 3 change 17:9 ear 14:0 
bar-:s 13: 3 chest 16: 21 earri ng 16:2 
be"rd 18: 18 clap hands 13:29 eat 15: II 
be 11y button 16: 26 clock 19: 10 egg 17:27 

close (book •. ) 14: 17 eye 15: 3 
bit (: 19:29 
block 15:22 closet 19: 17 fi nger 17: 18 
book 16:0 cookie 15:5 fish 13: 8 
boot 17: 18 come 15: 22 fly 18:4 
bot tie 15:22 couch 19: 22 foot 14: 21 
hounce 14:7 cracker 16: 14 fork 16: 26 
box 13: 13 cup 18:20 
breakfast 15:22 gently 16: 7 
bump 17: 4 dancing 16: 30 get 13: 22 
bus 17: 18 dog 14:5 give 14: 5 
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Table 4.3 b) continued: a I pha be t i ca I lis t i ng of es t imated pass ive 
vocabulary up to 20 months 

glasses 15: 5 off 16: 16 
gun (? ) 16: 16 on 14: 17 

oops 17:4 
ha i r 18:9 open 14: 17 
hand 18: 18 out 17:4 
handle 18: 20 
hat 17:23 peekaboo 12: 17 
head 17: 18 pen 15: 16 
help 16:21 pen-cap 15: 3 
hit 19:20 pick up 19:22 
hose 13:22 pin 19: 24 
hot 15: 1 play 18:25 
hug 14: 5 pocketbook 18:20 

pull 1 5: 11 
( I ) IS: 22 pump 14: 21 
(i n) 16: 21 push 14:7 

put 16:21 
jacket 17: 13 
Jacob 13:3 ring 12: 12 
j ing Ie 16: 19 rock (Vb) 14: 10 
just a second 18:25 ro II 15: 1 

rug 17:25 
key(s) 15:5 
kiss 16:2 show me 17: 25 
knock 13: 17 shut 19:29 

sit 16: 21 
lady 19: 20 sleep(ing) 16: 16 
lap 16:21 s 1 ide 14:3 
leak 18:30 snow 18:20 
leave 18:27 sock 16: 16 
light 18:27 spool 17: 16 

spoon 16:21 
magnet 18:20 stroller 18: 18 
rna i I box 19: 24 swings 14: 3 
make 19: 10 
meat 17: 18 ta i 1 19: 27 
milk 17:6 tap-tap 14: 17 
mortar 14:7 tea 17: II 
mouth 16:21 te 1 ephone 17: 18 
my 17:25 there goes 19:29 

throw 16: 5 
nice 13:6 thumb 18:9 
no 12: 10 toe 18:4 
nose 15: 29 tongue 18:4 
not 14:3 touch 18:25 
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taLl .. 4.3 b) continued: alphabetical I isting of estimated passive 
vocabulary up to 20 months 

trash truck 19: 10 whatcha doin'7 18:30 
turn 18: 4 wheel 13: 17 
turtle 16: 21 where'sa 13:3 

Whistle 17: 25 
up 13: 24 wi ndoci 19:20 

wet 17:9 your 17:25 
what 15 that 18:23 
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Jacob's first seven words all had adult models with initial 
coronals of one sort or another. and in addition we had the striking 
replacement of 'no' by 'don't', making the set of model words even 
more uniforM in initial consonant. 

Jacob then started adding words with vocalic onsets and rounded­
glide onsets; next, on session 41, at 15:22, there were three words 
recorded as new to the active vocabulary, and all three began with 
Ihl in the r1odel. Unti I 15:29, NO word with either labial or velar 
onset was found among the nineteen then in the active vocabulary, 
yet such words were amply attested in the passive vocabulary at 
that time. 

At 16:2, Jacob added 'byebye' to his active vocabulary. As we 
have seen, he said it with initial 'd', which is also the form in 
which he had occasionally shadowed it earlier. He did not, however, 
proceed to add more words whose models had labials; 'byebye' remained 
the only one until he learned how to produce a labial output tbree 
months later. 

Instead, he added steadily to his existing groups, with dentals, 
vowel, and glide initials. At 16:30 he added his first velar-initial 
word, 'quack', and within three weeks he had learned five of them. 
Finally, after succeeding with syllable-final /p/ on 18:27, he mastered 
the /bl of 'box' on 19:9, and within three weeks, six words beginning 
with /b/ had been added. 

A tally of adult words which had been learned by the last session, 
on 20:22, no longer shows selection from the adult universe of 
words by position of articulation but instead selection by position 
and voicing. Jacob attempted no adult words which began with either 
Ip/ or Igl, although he had ten which began with Ibl and six or seven 
which began with Ik/. However, his passive vocabulary had such words 
as, 'pin', 'pen', 'pull', 'pump', and 'peekaboo'. with Ipl, and 'give', 
'get'. 'glasses', 'gun' with Ig/. Clearly, in order to refrain from 
attempts at these words beginning with Ipl and /g/, he must have 
known that they were different from words beginning with Ibl and 
/k/. 

In word-final position, there is not a lot of evidence, but 
Jacob seemed not to avoid words just because of their final consonants. 
He 'vas wi 11 ing to use [PJ for final /bl in 'bib' and [k] for final Igl 
in lrug ~ 

Jacobfs output resembles Joan Velten'~ at least for labial~; 

only [b] appears initially and only [p] appears finally. But 
Velten represented both adult initial /b/ and adult initial/pi by 
her initial [b] giving a true merger of the distinctions, whereas 
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Jacob seemed to know that he could say only initial Ibl correctly. 
(In shadowing 'pUppy', he produced one [pApi] and one [babiJ.) 

4.2 Overgeneraliza!ion of canonical forms 

When WE as adults confront foreign words, even in trying to 
.ay them accurately we tend t(1 slip into famil iar articulatory 
habits. For example, English speakers slip into saying French un­
aspirated unvoiced initial stops with aspiration, which accompanies 
unvoiced initial stops in Engl ish. From a French-speaking point 
of view, one would describe the speech of a beginning American student 
of French as having a rule aspirating French initial unvoiced stops; 
a more skilled student who managed the correct pronunciation part 
of the time could be described as having a variable or optional 
rule of aspiration. 

One aspect of canonical forms is as representations of Jacob's 
principal articulatory habits. These habits carryover, to some 
extent, from the words where they were formed in the original act 
of learning to say the word, into new words, and in those new words 
those habits may be totally out of place. We have seen one such 
case already, in the two tokens of 'byebye' that had the front-back 
vocalic pattern of 'thankyou'. There are several other sporadic 
cases of this carryover: one token of 'uh-oh' as [DA'o]. where D 
was some sort of dental stop; and the first two recorded attempts 
at 'round', which sounded exactly like tokens of 'down' and would 
not have been recognized for what they were if Jacob had not been 
rotat i ng an obj ect at the time. I n the latter case, the reason for 
the extraneous [dJ is very clear, since ALL the other words in 
Jacob's active vocabulary at the time those first two attempts at 
'round' were made began with coronal consonants, and almost all of 
them wi th Cd]. 

Whether one describes these prothetic [d] 's as having been 
inserted by a rule I ike 1'1 -+ d/# [-son] or whether one prefers to 
reserve the term 'rule' for more-regular modifications of adult 
model words, it seems that the [d] results from the same sort of 
persistence of a familiar articulation pattern -- the same sort of 
habit, to use a dirty word -- as the presence of aspiration on 
unvoiced initial consonants in American-accented French. 

In other cases, the articulatory habit represented by a canonical 
form does not introduce wholly extraneous elements into the production 
of a word~ but instead causes rearrangement. The occasional final 
nasal found in Some tokens of 'thankyou', for example, is probably 
triggered by the nagal in the model word, for it does not occur in 
to~ens of 'Jacob'. But its position is anomalous, and could be 
ascribed to carryover from two very common words 'don't' and 'down', 
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with nasals in word-final position, ard no other nasals. (If this 
explanation is accepted, the statement in the last chapter, that 
positio" with respect to word-boundary <lid not have to be taken 
into account as a conditioning factor, obviously must be modified.) 

4.3 On the internal reprc,entation of word; 

We say: in section 4.1 that Jacob avoided adult words with 
initial labial consonants, and that 'byebye', rendered [dVdVl, was 
for il long tine -- three months·" a conspicuous exception. 

Jacob began to shadow 'byebye' at 13:25, and he made transient 
dtt.emrts at a number of words with labial onsets during the period 
13:29 to 14:3 (see appendix). But these, and subsequent attempts 
at labial-initial words, were relatively rare, never more than one 
token of each type per session. The outputs usually showed deletion 
or weakening of the labial, or else assimilation of it to the 
articulatory position of another stop in the word: [dtits], 'diaper', 
[9"9I1J 'bottle' (from [ba?Jl). In Jacob's nineteenth month, successful 
shadowing of labials increased, and at 18:27, as we have mentioned, 
he mastered syllable-final [p] and soon after, at 19'9, syllable­
initial [b]. (See ch. 3, consonant table Set 117.) No substitution 
of dental for labial was found in new words (bus, baby) after that 
time, with one striking exception which we are about to discuss, and 
lhe long-established dental 'byebye' was replaced by a labial output 
at 19: 17. 

The overall picture, then,is that for one word, 'byebye', there 
was replacement of labial by dental initial stop, and in all other 
cases, Jacob simply avoided spontaneous production of labial-initial 
words until he had learned how to produce Jabials correctly at about 
the age of 19 months. From then on, he used labials where they 
belonged. Let us now turn to the major exception to this picture, 
the word 'ball'. 

'Ball' was an important word in Jacob's passive vocabulary 
(attested since 15:7), since he enjoyed throwing things. In almost 
every sess ion of the later months one finds "No, Jacob, that's not 
a ball. Don't throw it. Balls are to throw. Get a ball." (etc.) -­
a litany which will be familiar to many adults. Jacob made just one 
utterance ([boJ, 17: 13) that r.>ight have been an attempt to say 
'ball' in the presence of any adult or tape recorder (and that one 
was heard at the tlOle as 'throw') over all the months until 19:13, 
in spite of dozens of very clear adult models whose referent he 
understood. 
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::>:.nsH.l ; hI..' f.i.;tr c,;·r: t': 1~L12. JiJcr.Jt! had 'baLylt 
U~)lt arid 'np[,l( l in hi 2 03clj\!I. \fl'C,-;: !:lary, and 11.::d given a first 

SP'-1'1t;.ywOU';, rr~z;J {nf Ibn;-!. rli:- 11.-,,; br:,cn r'('C)idl'''' ;') t.,hBdm-.. ing and 
itLit':-lting l.:::ui.;:,ls ';Hc.;Jr~1.f 1,/ fL'! I,' v:';.-(:l·,<,. ~'Lt on this dat~, 

tboll l appe~::;rfd \·,ltL d (,O1::),}(·:\l, l:;~,xi·lj;i,.ti'~\l dental initial, and 
fCIIiZ:;lflcd <;tL.!:.Jl( a:" (d<l) , it:' lei j, f'~J' ~'~>.I(;ral yleeks after the 

lost [Jp~)bJratl~( of de'!',;,::.l 'I :(.~':' I ur<; (;~_ It)a-~t tel; af'trr the 
cstat'l ishrnc~11 of 1~A,ii>'; IL\', ~,,( f'~,~" could thi5 1110/f viord have 
d /b/· ... l(IJ sub::titUl ~Oh L:,l', tl:f :1!lliril lbJ S~('il:ed so firmly under 
(ontrol:' Hc)\.! could It fc,r,(.,lrl (:l..-fll,;1 eVe;\ 0fter 'byebye ' , which had 
leen dent.:::l fcjr mere tha'i thn:~(' Ll'~J;;tlj:;, h.:ld SVJi tched over to labial? 

If then.' \..;()~: il 'liv~! r-.Jlf' (;{ /b/ ' [dj suLstitution, why didn't 
it \.-.Drk on 'bClbyl t nnd vliry riid J0i.(>r, try' 'bc.x' v-Ji ttl a [d1 just once 
2nd then 51,'1 reh to [t>] (,,')C,e i~,]) t.rTrec>ft"r? For a rule that 
.:;ffcc:tt::d Ibyebye! to skit; ave! 'ba;!{'~ the most similar word to it 
in Jacobls- speech, ar.d operLitv re.yularly on 'ballt is very unlikely, 
if bot~l IbZ'lby' alld !bal1' V,'l-r-! rlcd h'ord~: (sef' sec. It.lt concerning 
rt1 1(. gr,,)!.-:th). We hav(' i1 nlud, I,:li{ Cit tractive explanation. 

We have seen how Jacob a'eoid,,,! "lords with labial onset until 
he learned ho..., to say ther" correctly; we have argued that avoidance 
of a sound Impl icc the ability to discriminate it from sounds one does 
a~temot to say; and it seems re~sonabic to assume that the reason 
a chi ld avoids a sour,d is bec"u5(:: "~!she finds it difficult to say 
to his!her satisfaction. 

Suppos~, then, that one ttlirl~ Ja:ob 'knew' about labials was 
that he cou1dn ' t say them con-ec:tl'J. For sOfTIe reason, he said 'bye­
toye' as !dVdVl, but hr, 9avc nr Ol"E" sign of finding a dental output 
to be a satisfactory rend; tior or a labial ClOGel. Above all, he 
W2iS certuinly a~'Jar(' tt-,at 'balll~ 1::_10>:' etc. did not begin with dental 
s tops ~ 

H"r~ is a model whic~ aCcoiint~, for Jacob's behavior: The words 
in the passivt vQcabu1al"y whict, ~)atGti never said and which begin with 
/b/ in adult 5P(·"ch arc to be c,,<;,lC:cn'd as havir,g had' input represen­
tation:;' for Jacob which begi" ,",ith a fbi. We further aSSUF,e that 
JClcob had formed a JatC'nt I ("l;<:iflC,1 fur saying 'bQll 1 -- that is, a 
nKllt':-ll encoding of the ne.CE:::osary Olit}h...'t instruct ions -- at a time 
re2r that at vvhid' he st;:'lrted tc-, sw,/ lli:_: dental 'byebye ' .. However} 
he realized that rd] wa:; ar unsati:;factory approximation to !b/, 
and he decid'cd that 'bill)' w,,> to(' hard to sa)'; that became part of 
his kno\lledge abou~ the ..von1 'bcd11~ (He could easily have actually 
tried a dentJl ver-~-_.i0') of ;t <:1 ~-~/'d\)ll2 of tirn0.s~ back:: when he was 
fir!St saying 't,yebYl I, nnd h;:ue ~r()tt'"'i) thf: arlult reaction that he 
\-/(3::' sayillS; 'dOL"-,I cr 'thtCrc- I . \ HE: s-tcln::d similarly depressing 
jpfnnn,"ltIO!1 ir' hi~ lexicz>l en-cric',) fotW tht? other fami 1 iar words that 
he l1E'vcr \'J<::S r'card tCJ sa".' (' l'"n .. } I. ! b0:< j ~ I bucket J, I bead I ••• ). 



122 - 'lenn 

After some point i" ti~e, he ~ust also have had 'hard to snY' included 
\,,;th his general phonological information about labials, since his 
inh!bi tion against them extended to new vlords for so long. 

tlOl'J, viti"" Jacob finally learned to say initial /b/, he must have 
learned simultaneously the fact THAT HE [OUlD(at last} SAY INITIAL 
8, If we Issur'" that he learned this as a general fact, and could 
3p"iy it to all words beginning with Ibl in his input vocabulary, 
just as he hild once learned that he couldn't say them, then we can 
understand what happened to 'ball' (and what happened to 'bang', 
which is less richly attested and which We have left out of account 
up until no"'): Jacob, in his new confidence about words beginning 
with Ibl, had not bothered to listen to the qual ity of his rendition 
of 'ball', The old long-latent output representation -- the encoding 
of articulatory instructions -- with [d) was still in his lexical 
entry for 'ball', and so he said it as [d], In the same way we 
Bccount for the dental on 'bang' on 19:10 (and also a dental in a 
shado·" attempt of 'bang' at 18:25, when labials in shadowing Were 
usu~lly produced accurately), and for the transient dental on Jacob's 
first attempt at each of the long-understood words 'bucket', 'box' 
ard 'bead', At one time, he had figured out a recipe for saying 
each of the'll, with instructions that would have resulted in the 
production of initial [d), 'Ball' is sti II unusual, because he let 
it go through with the [d] for so long, while he caught the others, 
but with this model, we at least have a coherent story that predicts 
how a Ibl ~ [d) substitution could appear to general ize AFTER Jacob 
had learned to say [bj, 

This example is offered as important evidence towards establishing 
the validity of the familiar construct 'input representation of a 
Y~rd' and 'output representation of a word' similar to those used 
Vi Ingram (197lJ), and also of a new one, 'latent output representa­
tion of a word', We argued that the emergence of 'ball' and 'bang' 
with dentals can be explained if Jacob had constructed output repre­
sentations for them at a time when the fbi ~ [d] substitution evidenced 
in 'byebye' was a I ive rule, but had then refrained from saying them, 
along \'lith all other words (except 'byebye') whose input represen­
tations began with fbi. Since these output representations were 
n·:ver (so far as ;5 known) actual ized in speech, I call them' latent'. 

I conclude by noting that this new unobservable construct, 
'latent output representation', is very powerful, and should only 
bE used when necessary, Children can fail to say words which they 
have in their passive vocabulary not only by inhibiting a fully-formed 
set of articulatory instructions, but, obviously, because they have 
not yet devised the articulatory instructions, and often the observer 
,·Ii II have no ev i dence as to wh i ch is the case ina given ins tance. 
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rt:',l (1{" tnE L<-l~'€S ill -.·:hich Jacob made 
·,-L; J')rd,,:, in prod\iclng tbenl, The 

1) 10 See if PIC ci,2nr!(>' rh::\'l ! Of"~ vf ;"Ct of rl2:GClC ing the inventory' 
or cari('f'licl,11 fQn1l'-:. (,", h'( :1","\" l)l'f '-1 SLw"lLSt ii19 they should 

2) to sec if the :~2~g(~ CCll!ld !12V~ arisen a~ overgeneralizations 
elf existioQ ',·JOrd-rn.::okir1:J re.:: ii'~" <J~ \ve havE:' proposed 

3) t(J see if a:;y of l1H ':se chali(tc, i1-3ve ~)ufficient regularity so 
that they iook I ike tnt ,Oile; of luI", of chi Id phonology found 
in the literature 

4) to see I r we Cd" muk, any interesting statem"nts about the way 
that these changes take place and the Wi')' that they spread through 
t he I 0; icon. 

4.4.1 Stress-shift rulr 

The fi rst Cilse we wi II ta"" up invulves stress pattern: Jacob 
acqui r<':d the nursery word' kaka' (feces, 501 led diaper) frOITl a Greek­
born babysitter A. D. (WhCl5C speech otherwise had no observed effect 
on Jacot,ls). This was tll(' only corlsonant-initial word he acquired 
which h2d stress on the secund sylia~le. He extended this exceptional 
stress pattern to 'cracker', ,,'deh he had usually said as [kaka], 
and al50 to 'cookie' [kAk! L [kGki]. (80th these words were used 
to mean cithee 'cookie' or 'cracker'; first [kaka], then slightly 
Jater [k.'ki].) 

lhe sillft of the stress on 'cracker' from initial to final was 
reportee to me informally. and I do not hav .. the exact date; it was 
of Cours(;, very striking since it r;ade lcracker l a complete homonym 
witll 'kak~'. JacuG, as we said. first leR~ned 'kaka' with final 
stress and 'craCker/cookie' wit" 'citial stress. Then, fro,"" 19:10 
to 19:24, his spontaneous productions cf 'cookie' had final stress, 
while 'kaka' had initial ,nc;·'·. 0" 1'1:27 \'Ie find then both vacillcting, 
aljd botn words end uj) wtth initial stress. 

(ertainly, the end r<csu\! I,. cl imination of the final-stress 
peH. tern and reduction of the ncB bt"r 0f output forms. But there was 
the intermediate period d,lrir:~) \vhi",h !crackerl/1cD(~kipi I and only 
'cooki;-;,'/lcrac%er', went ov£:! te: the iambic pattern (u "')~ We must 
tu~k about the inflil>?nct::' of Oli€ SI'jrd:: word, Ikak~lt on another .. 
'conkle 1

; Ccl'10rlical fon;:~~ at 1 (}(l:,_,t 2$ far as. 1;-ie have developed the 
n0tjon~ are tor) (TU0t'iy defi,'l€:r; LI say just y,,'hy there should be a 
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Table 4.4 S t re s s Shift Rule Table 

(pl'lor) 18: 27 19: 1 0 19: 17 19: 24 19:27 20: 1 20: 18 20: 22 

I k<J "a I kaka kak5 gaL' kaka kllka 9"9a 
kaka kAka 

cookie! kJki k/,ki kllk I kllkl (kCki ) kuki 
cracker kaka (kvki) 

(entries in parentheses were shadowed, other entries in this table 
were spontaneous utterances) 

special relation between these [kvkvl words that does not extend to 
other eve V words: We obviously need to be able to talk systematically 
about the degree to which words resemble one another, and to derive 
principles for doing that is beyond the scope of this thesis. 

We can only, then, state what is obvious here: 'kaka' and 
'cookie/cracker', the only [kvkvl words, influenced each other; their 
interaction ended in a net reduction of the variety of output forms, 
but It was preceded by a period of local confusion in which each of 
them took on the stress pattern of the other. This is our first 
example of the process called 'consolidation' in chapter I. 

No other words in Jacob's lexicon had their stress pattern 
disrupted at any time in this study. (His only other two-syllable 
",ords whose adult models had final stress were 'away' and 'around', 
in "Jhieh he seemed to regard the first syllable as an optional element.) 

4.4.2 [ej] -+ Ii] rule 

The next set of word-form interactions is more extensive (Table 
4.4.2). In SOme of Jacob's words, he replaces ieji in the model by 
[i]. The small size of the corpus makes it impossible to be certain 
of the conditioning factor, but the shift seems to take place when 
the voy:el occurs in a closed syllable. This shift, like the stress 
shift in 'kaka', was preceded by a period of instabi I ity. The vowel 
charts in ch. 3 for Set #5 shOl" that when Jacob was first acquiring 
'away', 'key', 'tea' and 'tape', in his 18th month ('away' a little 
later ), he waf, usIng no other y,'ords with these [+high] vowels. In 
table 4.4.2, we can see that "lid, mid-high, and high front vowels 
all appeared in the output for each of Itea f , 'tape 1 , and 'key'; 
'away' was less richly attested, but seems always to have had a mld­
VOWel or a diphthong with a non-high nucleus. There are only three 
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wurd~ ir! ~·tiiicil the S:';lt tZl:.C" i Ie," in an (,per syIlahle: 'baby', 
in which VOvIC] harlllo'y/ 31onr, IO'.'id ;,aVe prod~c(d it, a shadow produc­
tion of 'A', vlhich r,;;,y h,,)p UHrr irr fluence1 by other letter names 
beinq sh-adD.'U:'d on thv ~.:r·<' c.,rr-,-'o iC'11 {lplJ lei, 10'), out which 
remain'i 2 bacJ point: as d;)(' [,~ki j lokay'. 

I see the nuLJa! ir;.fluc~l(t or :(;j] and ri], er;ding in the 
adc;r,tioil of !ti) for LGUl ttc:,' ':);L' It.o_;pej~ as basically another 
ex':';rlplt> 01 rule fon~lation by (()r':'Jdidation, b: . .It ~ince a stable form 
i'; lej] f(;r 'lClpc' did ne,r p:-( cede u,~ pt:,-iod of nrutual influence. 
a:ld sincE' IteO::i l and Ikey' stabilized viith [i] while Itape l was still 
fiuctuiltir:g, there i:Jre elE'p~('!,;,s Cif trJrryover in this case, too~ 

The extension of lhe rule. 0111. e f('~'i:led, to new words with [ej] in 
dosed syllable'; (c,.". ''laiC', 'cRke') is carryover in its most 
regtJlar forri1~ thal o~· rE:g: .. ilar rult' application to nevI words meeting 
the rule's ~'lructural descr ir-'t ion. 

Table 4.5 [ej 1 to [ i 1 Ru I <.' Table 

16: 16 17:2 17: I! 17: 16 17: 1/\ 17:23 17:25 17:27 18:2 

tea t! (I} ti 
d J 

tape da ej tej tL txi ti gej 
Lj d di 

key khi xC x€ 
khj 

98. a;cay (nuclear- vowel alw<lYs 10-,.:) 

7. Jacob (nuclear vowel always 1o," after 14:0) 

41. ok<,y 

(e1trfe~ L:;,iG:~i'l" ':th:X! were spc n tc.ne01l5. others were shadowed in this 
table) 
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Table ~.5 [ej} to [i] Rule Table, continued 

18:~ 18:9 18: 18 18:27 18:30 19:22 19:24 19:29 20:1 

7~1. thl (vowe I always [ i 1 ) 

(17 
j} • tape tej (vowe I a !>Jays [l) after 18:27) 

10. key (vowel a I ways [i ]) 

157. gate gi 

168. egg ik ik 
£k' 

98. a\vay (nuclear vowel a hJays lov/ or mid) 

60. lady (rare; nuclear vowel always low or mid) 

7. Jacob (ra re; nuclear vm,el always low or mid) 

206. 'A' ej 

212. play pEj 

20:8 20: 12 20: 15 20: 18 20:20 20:22 5 urrrne r report 

(tea, tape, key, away: vowel stable as given above) 

163. cake kek gick 
k'eJk 

30~. tab Ie t i t i 

16B. egg ek I: ik 

272. r2 i n we]n wejn 

305. ' E ' i 
£j 

(entries underlined were spontaneous, others ~"'e re shadowed, in 
this table) 



257. 

259. 

28:). 

I I 'J 

126. 

172. 

I 31. 

314. 

316. 

23~: . 

2£.3. 

38, 

2S2. 

2" ~. 

30i;' 

216. 

I Cl i . 
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No .... \-Je turn tc lhE: rrY::l j,:: ;c;:de fi?l'f-' of rm;tu.?II influence of Ir/ord­
fqrms in .JoCObf~ lcr,ico:i: ~_~I" "t-·j"".·'lni ddt;::! are displAyed in table 4.6~ 
Hl'r<:, Qr,t; shift, rouI]hly [V ,. ,J l,:;.LI; seerns to have been implemented 

~ !1 I ~ I 

ir. h·m di:ltinct Lon;"c:J:t:;~ '_"'~(!I-' ,;,)il;]'d, <J I 1\.1 <:ftcr 1<11;1.)1s. 

Tat,lc 4.6 uBicf,H Shift Hu J ( 1 d:, I c 

20: 8 70: );. ~: 0: ! :J "",, . 
• '.J, t i, 2\', : 19 ,'0: 20 20:21 20: 22 5Ufl'",fne r 

b i he hr.) al)dJ:!1 b, : l va}k 
bajk bail< bzd,- II 

bek 

; c £' ,"x 

aje,' .-: . <; 

ni ce ni':j s 

hus ];f, ba:fs baj 5 
biES 1.,;, " 

box bakh bakh bakh b.,jty bakb ba k 

l>iJkts bak Abak 

bang baj f] bajr) b<£ baj n- ba~ 

ba' ball bajf] bal f] bajl 

bo'y' baJ baj -b;}g baj9 

timbre 11 a baj 
AbA: 

horsie, hAs bo j,s llajqi hA?d hasi 
horsE' a~- h'Jp:i "'r i }Jas llAjsi 

to\'$ thAis 
th"is 

book bl'pt, 

buckf t bakh bAk bAk AbAkf 
dAti mpwAkft 

block bt-::.t; ak 

(you r) back t\G;'!~ 

broke(n) i,,;;~_ \ 
I.-J ~")< bC1:h bA boki 

b.1,-'uk bWAk bokl} 

L,cl II }) ., b:.) £..v 1· _ I}~) b" 
A\-j ~1,-' b:.' , 

l'-?I"k b";, 

~ t~ . SU!\ln,{-'>f ~ Igrass l ~ [raj~~; 'mess', [majs]) 
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In this tallIe, all Jacol,',> utterances of the relevant \-Iords 
are entered, and the 5~ontaneous utterances are italicized. The 
Circled tokens are the oneS in which the stressed vowel has undergone 
this shift, and the tokens in boxes are those in which the reverse 
change seems to have taken place. The best example -- the paradigm 
case of the shift -- is the word 'bus', which has a labial before 
t'"., vowel and sibilant after it, satisfyhg both environmental 
cond it ions. It regu I ar I y became [baj s], and so for conven i ence we 
shall refer to this shift as the 'bice' shift. 

The 'bice' shift, like the lejl + [i) shift of the previous 
section, waS context-dependent, but it acted on a wider range of 
input vowels, namely all the low and low-mid vDl1els. What happened 
was the follOl'iing: 

At 20:8, Jacob was given a plastic indoor-outdoor tricycle. 
He irrmediately learned to call it a 'bike'. His control of the 
diphthong was not perfect (see boxed tokens in table 4.6). but the 
off-glide waS usually present. At this point, 'eye(s), and 'ice' 
were words used frequently (they seemed to be homonyms). There was 
a toy frog whose eye frequently carne out and had to be replaced; 
Jacob was very fond of cadging ice from adults' drinks. And at that 
time in general raj] or ["jl was well-established in his output even 
if the glide was not always produced, in 'fly', 'bye', 'light', 
'Bang' had already been shadowed with some diphthongization as 
[dajoJ; probably reflecting its quite audible off-glide in my speech. 

After Jacob learned 'bike', the patterns [bajXl and [Xaj{~}l 
seemed to generalize to words which contained low vowels or non-
back mid-loy! vowels: 'bag'~ Ibox', 'bang'; 'horsie ' , Itoys', 'boy', 
'umbrella', and later 'grass', 'mess', In 'bus', the shift was 
obligatory, and by Aissen's report it was also obligatory in 'grass' 
and 'mess'. We can see, on the other hand, that 'ball' was completely 
uncffected. 

If we set up the right canonical forms using hindsight, the 
'bicc' shift reduced their number, or would have done so if it had 
been carried to completio'1, for all sibi lant-final words would have 
been produced with [ajsl/[AjsJ. Also, the words in [aJ: J and [$';) 
would have been el iminated, leaving Jacob with only short [tEl in 
output. Output [~jl would have been eliminated totally with the 
application of the shift to 'boy' and 'toys'. The remaining cases 
of the shift, the single occurrences on 'umbrella' and 'box', may 
have been tentative extension of the rule to more general b-initial 
contexts, but again, endless adhockery is possible here. 
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1;.4.1, Surr,maryof sectiol1 1;.1; 

l<eturnin9 to the four objectives of this sectio~, it is clear 
l~at all three of these shifts result in increDsing the generality 
01 son,c of Jacob's ",yord-mak i n(, rec i pes and reduc i ng th" inventory of 
cA.,oni(ol forms. At least lei/", Ii] and the stress shift are 
re9ular enough to be cnl It,d ,,,le5. The shifts that do 110t involve 
the mutua I i nfl uenCl of the pa t terns of two words, i ike the add i t ion 
of thE extraneous initial drntols in 4.1.1, fit in nicely with the 
noLion of shifts as arising from carryover of existing articulatory 
habits to new words; so does the application of the lei!~' [i] shift 
Lo tht. ne\<: words 'gate' and 'cake', described in section 4.4.2. 

However, the shifts in 4.4 which involve mutual influence of 
two patterns are better handled by a more abstract analysis, in 
which the difficulty is not ascribed to the child's attempt to establish 
a new word that goes against an existing articulatory habit. Instead, 
the proble", in these cases seems to be in maintaining two (or more) 
ve,y similar words without confusing them. Jacob had learned to say 
'kaka' correctly before the stress-confusion described in 4.4,) 
occurred. What happened after the period of confusion was a consoli­
dation of forms rather than a straightforward generalization. Compare 
the caSe of 'tea' 'key' and 'tape', as shown in table 4,5. They 
were learned at about the same time, and Jacob originally had trouble 
controlling the vOI"el in all of them. 'Tea' ;:lnd 'key' stabilized 
first, before 'tape' joined them. This case could be one of carry­
over or one of consolidation when the shift makes its first appearance; 
the subsequent spread of the rule, as We have noted, is a clear case 
of carryover. 

In the case of 'bice', 4.4.3, can ,·,e say whether the spread of 
[a)] was due to carryover from existing patterns of words in IbajXI 
and /a]s/. 'bike' and 'ice', or whether It was due to pattern con­
solidation? The essence of carryover Is that a well-established 
pattern guides the attempt to say a new word. When the 'bice' shift 
appeared on words acquired Jater than 'bike' and' ice', such as 'bag' 
and 'boy', \',ie have clear case!:', of carryover .. When, however, words 
1 ike 'bus' and 'box', acquired before 'bike'. showed the shift, 
we havE' conso I ida t i on. 

Summa r i z; n9: in orde r to account for these sh I fts, we have 
JeQlt In terms of both articulatory habit (carryover) and phonological 
reorganization (consol idation). 'Carryover' alone would be an 
insufficient hypothes;s because it presumes that articulatory habits 
have been cstabl ished and that the correct model is Isolution of new 
prohl,,,"s by old m"toods'. But some of our shifts showed new words 
idlLlc,ncing old<:r vlOrds, so they could not have been cases of carryover. 
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'C{J"']s01 iduliopl, the m()rp abstract term of explanation, is the 
rlc!rc povicrful nolion. The idea of patterns interacting \~ithout regard 
to which pattern Vii)" acquired first could subsume both of the cases 
\"": have distinguished. We could dispense .. -Ii th 'carryover r as a term 
of explanation and say th~t all generalization of pattern takes place 
at dfl organizationnl If>vel. Adult 'articulato,-y habits', after all, 
arc' a areat deal more than ju,t habits; they are part of an elaborate 
strL:ctuff':, which mU':Jt in ~,Jener",:d bE-' der,cribed in abstract terms. 

The appeClI of thf> 'c2rryover' notion is its concreteness and 
psychological plausibility. I prefer not to dispense with it by the 
suggested flourish of Occam's razor until more cases of shifts and 
,'ule-creation from other children have been studied, because I am 
not sure that exactly the ~ame mechanisms are involved in Icarryoverl 
and 'consolidation' and I do not think that the question should be 
defined out of existence. About t~e spread of rules through Jacob's 
lexicon, we can unfortunately 5ay very little, because not enough 
words are involved to address major questions I ike the val idity of 
a lexical-diffusion model (Ferguson and Farwell 1975, Hsieh 1972) as 
opposed to a crystal-growth model (Menn, 1973). Nevertheless, there is 
an evident phonological similarity an~ng the words in which the shifts 
take place. The vowel shifts did not take place in random environments, 
but in phonologically limited ones, 'in closed syllables' or 'after 
!bl andlor before lsi'. 

4.S Conclusion 

We have n0l1 presented an approach to a theory of the or: g' n 
0f rules of child phonology: they arise as changes in the shape of 
iJdu It '·!ords to reduce the number of canon i ca I forMs. e i the r by oVer­
generalization of existing patterns when the recipe for a new word 
is b£ing worked out, or as consolidation among similar recipes. 

The principal theory in the literature on the origins of rules 
nf chi Id phonology is that of David Stampe. In several respects 
111S approach is opposed to the one I have argued for. 

Sta~pc's theory is n~inly concerned with contiguity effects 
O~ articulation and with weakening of articulation -- such processes 
a intervocel Ic voicing, deletion, flapping of coronals, nasal ization 
of vOl,el. in the vicinity of nasals, and other changes which are 
characteristic of speech which is poorly controlled. However, not 
all tyP~s of weakening of articulatory control produce the same effects. 
Lester and Skousen (1974) has shown that drunken speech differs from 
ra.,id speech, and chi ld speech differs from bot" of them even if some 
of the changes produced are the same. 
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t-'IGrc impo;-tilnt, th~~ inlerre-I;:)t jon:;~dp~; among the sound patterns 
c>f bords, to which yle have given a central place, do not figure in 
Slalllp£ '5 approach at all. St<lmpe's theory is essentially a modernized 
'lea~t effort' tf,eory. Reduction of 'effort' must indeed be recognized 
as one of the forcp. acting o~ language in all changes, but it is 
an error to overlook the countervai 1 ing forces which restore distinc-
tion; or create nc", ones (~,lobln 1975, Labov 1972). I t Is also an 
error to conceiVe of leffortl as t)eing only a lOvl-level articulatory 
m'tler: the kind of simplification involved in the slress shift of 
'k"kii' a"d tne dlphthongization of 'bus' to [bajs] is not, as we have 
emphasized, a simplification of articulation, and neither are many 
of the rules of child phonology In the literature (Ingram 1975. 
Menn 1974, Smith 1973). 

For these reasons, as well as more formal ones which 1 have dis­
cussed elsewhere (1974), I argue that Stampe's theory, while it calls 
attention to non-trivial similarities between some rules of adult 
phonology and some rules of child phonology, Is not adequate as a 
theory of the acquisition of phonology. 



CHAPTER V 

A( l<.:,;l ion ('f Intonation COn1Gu:-s 

S, J I ntroduct ion 

(hildren acquire early the ability to prodl:ce intonation contours 
,/hich can be rei iahly cla,,,ified by adul ts as declarat ive, interro­
gative, emphatic: see M€nYlik and Bernholz (1969). Such contours 
iJte often pre~,ent On vocalic or syllabic-string carriers as well 
aI:', on \vords. 

What next needs to be investigated is whether the chi ldren are 
~t first pronouncJllg these contours parrot-wise! as what might be 
called an intonation babble, or ,lith communicative intent, and if the 
latter, Vlhf'ther the child's intent is similar to that ascribed to 
hi-T,/her by the adult listener. If the child does use differences 
in intonation contour to convey different meanings, we have the task 
of finding out what the child's meanings are and how they are related 
to the meanings conveyed by adults in their use of intonation contour, 

\·h· shall demonstrate the following major points in this chapter: 

1) Jacob, shortly after the beginning of this study. had some 
semantic control of intonatio~; he had an active vocabulary of four 
(proto-) words at that time. (Further study is likely to show such 
control even earl ier.) 

2) Jacob first had se~antic control of intonation contours on 
babble 'carriers'; iater, contrastive use of somE of the same contours 
appeared on vlords. In chapter 2 we related this fact to the hypo~ 
thesis that '''''rds are slow to develop a range of functions r.ear me 

inning of speech. 

In order to begin, we must discuss briefly the use of intona-
tion contour in English. In a non-tone language, the way in which 
informC'ltion contour~ lhave meaning! is different from the way in 

v:h i C~I :lIOS t ""lords have mean i ng ~ f ntonat i on contours do not refer; 
basically th~y seec' to carry Information about the function of the 
uttera~ce, but not always in a simple way. The best-studied <rode 
of classifying the function of utterances is according to their 
speech-act function: e.g. giving new information (declarative), 
r-e;que~.tir·'8 action cc informalioll (interrogative), or-dcring (imperative), 
plus com::;inations and more subtle modulations of these categories. 
TI;c;sE: catf'ool"ies are also, of course, flarked syntactically in the 
arlul: languacc, bet they are discernable in adult single word 
u~t€r,:V1CC:;. We vii j 1 argue that requests and demands can be separated 
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b;: their intuf;Dtion in baLLlc in Jacot,l;::, speech aruund the time of 
hi, fi rst USf' of I'lord". However, in examining the data, Vie shall find 
that the division Into intf'rrogat iVf', dE'-clarativE', and imperative 
is not well adapted to de'icribing the functional categories of Jacob's 
speerl" and W~ shall not be able to understand the 'meanin0' of 
,Jij(.ob's use of intonatiCt~1 contour without first getting a more 
f~licitol!s classificatiorl of his utterances accoJ-ding to function. 

We I-lill es!at1li,h function«l categorie'i ior some of Jacob's 
tntonation contours based on vihat he was doing when he uttered them. 
heY,1 the adul t', present reacted to his utterance and behavior, and 
whether Jacob seemed to find the adults' reactions appropriate. 

We will then find ourselves able to establish an additional 
entirely unexpected result, obtained through Instrumental analysis 
of pitch contour: Jacob's short rising-pitch utterances in the first 
three months of this study fall into two discrete sets, high peak 
2nd moderate peak; the high-peak utterances are on babble carriers 
ond directed towards his obtaining an object or service, while the 
moderate ones are either on words or function to initiate or maintain 
social interaction. Here, Jacob seems to have invented his own 
pitch-contrast encoding of a semantic difference, for it does not 
Seem to be parallel to any pitch distinction in the language spoken 
to or around him. It does, however, have a plausible explanation 
~s a codification or regu1arilution of early tendencies in his own 
speech. The high-pea~ utterances use the same pitch range as the 
w~ining and squealing object-directed utterances that he used at an 
earl ier stage; the moderate-peak utterances seem to reflect adjustment 
of the child's pitch range towards the pitch range of the adults 
around him. The initial semantic division is a functional one, separat­
Ing vocalization towards adult-as-instrument from vocalization towards 
adult-as-social-partner. After the system worked this way for a 
whi Ie, it became more complex as Jacob started to use words ie, ~i3 
utterances directed towards adults-as-instruments. 

The material that Is presented here is a limited discussion of 
tlk data in the corpus. First, only those contours which attract 
my ear as 'marked' have been given systematic consideration, and 
secondly, although appropriate techniques for instrumental analysis 
of such data are available, only selected utterances have been studied 
by use of instruments because of the time constraints on this work. 

Most of the 'marked' contours in the corpus sound like questions, 
",hleh for Engl is~ speakers roughly lIleans that they sound as though 
th~y have rising intonation contours. Conversely, to English speakers, 
tnose contours ,,,hich sound a, though they are rising usually also 
sOIJnd Iquestion~n~l; those few of Jacob's utterances which sound 
rising but not questioning have an 'exclamatory' quality. There are 
very fee> of then" and we wi II not consider them here. 



10 1 )i 

A':":>ng those cOCltours vlhich the ear picks up as 'rising' and 
'quest ianing' are S0me vlhich are actually level ie fundamental 
frequency, as revealed by instrumpntal analysis or repeated careful 
listening. These level contours will be classed with the rising­
(.ju(:stionin9 contours. for the conmunicative effect on the adult is 
ill'p<lr<'1tly the sa'lle as that of a 'l1ildly rising contour. Naturally, 
\rJe h.lVII' no aSs~n:lTlC{· that 'narl-fall ing' is equivalent to 'mi idly 
risin~·!1 for .,Jacob, 

Ar,other important mismatch between subjective and objective 
pitch detection is that il short steady high pitch is not pragmatically 
distin~uished by the Engl ish heuer from a rise-to-high (Liberman 
1975); the 'questio:ling' effect persists. Such contours ,.,ill also 
be here subsumed by a loose use of the term 'rising'. 

A cursory glance at the ra" data shows that a divis ion of Jacob's 
production of intonation contours into a babbling and a word-using 
stage '.'OU I d be as untenab I e for his use of i ntona t i on contour as it 
"las for II i 5 use of segmenta I phones. Throughout the nine months 
of the study, Jacob used free babble. with more and more elaborate 
i!ltonation contours, while during the same time period the regular 
correlation of intonation with concurrent gestures and action made 
it clear that sometimes he waS using modulation of fundamental fre­
quency to 'mean something'. 

5.2 Rising contours on babble carrier: functional categories 
a,id 'mc;iH1ing i of contours 

The fi rst marked contour which I noted which was clearly del,­
berate on Jacob's part was not a rise, but a spontaneous use of a 
,/'2ry higb pitch on the babbl ing with which Jacob accompanied hiding 
hi, eyes for 'peekaboo'; this corresponded with the high pitch I 

u',ed in saying 'peekaboo' to him (12:17, fifth session). ShQ~::b 
thereafter, rising contours were observed associated with several 
functional categories; first, offering (12;22): then, by (l3:6), 
requesting a~ object, opening a conversation (attention-getting), 
and 'curious ' noises accompanying peering into rooms, boxes, etc, 
EarliEr, at 12;28 there had been a contour consisting of a (high) 
rise fol lowed by a fall, clearly accompanying a request for permission 
to play with an object; greetings at 12:26 were falling rather than 
r,o,ng. (It is pass ible that a shift towards use of more rising 
contours occurred between 12:22 and 13:6. Since only one or t>lO 

examples of rising contour occur per session in most of the sessions 
tH:,fore J4 months, such a statcrnent is. statistically very weak.) 

Tht-'se funct.ojl;Ql categories -- offering, greeting, requesting, 
3r.d peE-ring -- remain frequent and stable as occasions for rising 
C()i'l~our throug~lc~;t the morths of this study. Much of Qur interest 
:;, thi> section will be i:l Jacobls eiaboration of the requesting 
c£~tegt'ry . 
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Th; li,,;ileri ,Ll cJ Ci ~'(;" I" ",,',dleo all Ihc 'questioning' 
utterances ir- the C0r'pu~ until ri'-,in~ contour~ be~jan to appear on 
vjord~", at atv~:lt 15 rr:o!'H~\~,. lflP (':.r'lip~,t of thesE:: recorded in the 
corpus ~':a'" a request to b<; ~ if ted du.!'; fror. i3 chair at lS:3~ The 
ahilit,/ to 15.2Y wcrds \1ith ~j ri:in~j COltour ;)150 rnade po;,s,ble a neh' 

s' .. J;catc(j0ri of reque~;t:;~ lilt ,K"! i')r:in~~ r:.f prc,dication, which 
dDpc:<:',re,d at 15:11. In :,l,e.f (~:',-es, JacoL used a word appropriate to 
(' sitLJDtlon v .. ith a risifi~_ t(iii( (f-.;.!~ It"OI!THJ?I)~ the adult interpre­
tatiop \.,i':)uld be that he W<iS t,:thvr as~;ipg for confirP"',ation that he 
had t'hf~ right word for thE' ',itu,qtion or that he wanted factual 
information about the sitUill icm. I(i either case, jf Jacob waS right, 
the adult \rJOLdd ref31y sOll1f'thin~j Ilk;; 'yes, it gOes around'; such a 
response of course s,)thfi(,(1 Lut!1 interpretations of the Question, 
aod It seemed to ~ati5fy JacOb ~~ well. The fact that Jacob so 
quickly developed t~is n2>1 funct;or; for the new form of rising­
intonation-contour-on-~!ords is v(,ry intEresting: it suggests that 
the underlying cognitive capnc i ty to quest ion whether he was using 
words appropriately was alrEad/ present before he was abJe to express 
such quest ion~," 

We now have the follcV,fjn9 categor-ies for Jacob's use of rising 
tone: 1) opening conversatio'l 2) offering something to someone 
3) requesting that someone do something or give information 
4) 'curious noises'. 

n.e first three of the b'ch;wioral categories have two important 
properties in cononon: Jacob seemed to use them only when he had an 
(Judience and they are no~ necessarily associated with rising contour. 
Since there is no constant association of rising intonation contour 
with attempts to obtain an object or a service, If we used 'attempt­
ing to obtain object or service' as the definition of one function 
of the child's speech and the', look for an intonation contodr 
invariably associated with it, "J" wi II find nO such contour' ~r.d have 
to conclude (correctly) that r;sing contour does not mear: '""nting 
soolething', and also tend to conclude (incorrectly) that the child 
uses rising intonation contour random.ly and meaninglessly, 

But let us consider the ways that adults use intonation contour. 
lhere is no single contour or small set of contours associated with 
til .. function of 'obtainjn~ sorcE' goods or service'. We can request, 
su:~mest, 01" demand when w::. ",;allt 50mething~ it depends on the social 
setting and our mood. Similarly. I cIa;"!, children 'wanting' have 
in gene:'21 a choice that rangc~ fro", requesting to demanding; \"hat 
they do at a given time undoubtedly depends on their personalities, 
hov. tnev feel at the mornent~ cPld ~vhal sort of responses they antici 
patt gC~ling from the adults ~rour,d the~* Attracting attention, 
el'lgaginr in object exchang~' and obta1ning services were ends which 
Jaco:, tripd to attair1. lh(; r.lean~· that he used varied according to hm'/ 
cicroanding or how sUPl'lic.etir,g he fclt like being at the time. 



This is proba1dy true for- [',ost chjldr('n~ if it is, ItJe have an 
explanation or tt;L troubling ~rcscrlt situation in whictl leverybody 
knows' that youn'l chi Idren ca,) convey meilning by the use of intonation 
(O')tour, but no pubJ ished vJork clai,"s to have demonstrated a chi Jd's 
IHcaninqful u,e of inton<:lion contour on babble. (See Bloom 1973.) 

No,;, if there is not an invariant association of function with 
contour, ho',\' i:l it possibl!2 to vl_'rify the claim thilt the contour 
has mean;n,1 for the chi 1,( '" ',1(;11 as for the aduJ t? To some extent 
it "·t'mS to be possible to pick O"t qualities of the gestures which 
acr.omp;}n), the chi Id's bal1bl irq and also carry the Modulations of 
;want ingl frorll beg']ing requests to impcrtous demands. But interpreting 
~esture:.; i~, not easYJ and there is really more than one axis of 
modulation involved here (see next page). 

r.ortLtnately, in the present case, the task is simplified as a 
result of Jacob's agreeable habit of requesting, rather than demanding, 
the things he wanted. In other 'lords, he used rising contour in 
alnpst {"very instance in which the function of his uttera~ce was 
the obtaining of some object or service. 

Given this fact, we could take tne formal characteristic of 
'being expressed by a rising intonation contour' as basic, and 
divide Jacob's utterances primarily into rising (non-falling) versus 
fall ing. But we would miss the fact that there is really a range 
ef utt(~rances accompanying reaching for objects, most of which are 
rising and seem ingratiating, others of which fall and which Seem 
FlOre perer.'ptory, bossier, to the listener. Jacob was polite: he 
favored rising utterances in the behavioral categories of greeting, 
offering, and requesting. He used falling contours mainly for 
noise,' that accompanied ongoing action on an object or to mark com­
pletion of action. However, it is stiJI the function of the utterances 
as evidenced by the concurrent behavior that makes the most coherent 
basis for classification, since all three of the categories (z~<,eting. 
offering, requesting) can be modulated along the same spectrum of 
d~mandingness from very peremptory to very suppl icaring (as judged 
by adults). 

I have hypothesized that there are variations in gestJre style 
cov~rying "lith the vocal variations, but I have not been able to test 
this because there are confounding variables, such as the fact that 
Jacob sOlnetimes appeared to be playing at being bossy, rather than 
se:'iously being demanding. (This was called to my attention by 
Klau;; Wltz.) This playfulness modified both gesture and vocalization 
in a way that I have not been able to specify. 

A, I helVe just said. demand and request are closely related in 
the behavior of adults as well as of children, despite the fact that 
linpui,tic analysis does not bring this relationship out clearly. 
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lhen is .5 L'chflviofal cc-r,t inuL, ! bet'.' ISilt. told him to' and Ishe 
asy.('G ~lifij if he \"!0111d' I,kic i : i~. rii:<J;:l2tcd b/ considerations of dominance 
3f1ei p(.litE';l(,~~". tn the a'plY';~ ~;: t;!I;~ rl/le~, of discourse associated 
\-;j th the' wnr! c,f Gr ice (l~jr}~n d':--.l :~\-;::;!-lL (Iqr,~i), the renacst for 
1!'!fu:-t:l:lti(:I-1 i~, U;(-· bB;,ic ,-;lH' tj~_~'I: iI'- fnqli~;I-, tflO~)(' ultc'rances vihose 
synt()rtic fo!'r;1 i:, the Y("'':: 1'(' ~i'I', ;)tic-" ,:1(1_0 the basic occ.asions for 
,"jsinr; intor,2;tio'l tn:!fO,I, P."'lh (f',--L-. ,?r'ld rE<!;]e~·:)ts for objects 
2r(-, forn,i~II'1 dl':~i\'dhlc fr:,'). 1'1 ;~I"C:" 1v;' ;r'for;:h'ltio"l, but demands 
ilre fonnc:lly vn~y dirferi'r,: ir,':: rC"\u~<ts and hilVf': nothing to do 
\..;lth questions. 

Tlds ()Ii.:dy~ is is dC"Y,n:".: t.rd~,l;-, of !~:r(;(,t uti 1 ity and elegance 
in df:scribing I'be syntax of rcqtJC'c,1> ,;~'ld offers, but it is inappro­
priate for th~ an~ly5is of J3cah's use of intonation contour. One 
re.Json for thi~; is that qCfwr,-ll jnfnn:1dti()fl exchange wa~, not a basic 
category of Jacob's early 'apqu~gp. Mc was co~cerned only with very 
specific kind~ of information" about l/.:hat people will and v,mn't 
do for hhl or allow hiPl t() rk, <H,d cl 1 ittl~' later, about what objects 
and .J~".:tjon~.; <lrC' called. 

I think tl;is is a gOOd cxonwl" 0'- the sort of situation in which 
modes of I inc]uistic analysis well ad<1pteu to account for the use of 
syntactic devices in adult la~,glI0ge arc nut ap~ro~riate for child 
language. Early chi ld langUage must bE" approached primarily in terms 
of behavioral categories, just a:::; ad;'jlts in the reBl world dealing 
\'Jith childrenfs attempts. at communication seem to interpret what the 
child means by what he/she doce. 

But ttlE dissimilarity in th~ W~j adults go about understanding 
c.hi ldren 's usc of intorlat jor' coni'our arid th(' ~.J(jy they understand 
other adults is by n8 means as greClt as I have just. made it seem. 
A certain amount of use of inton,:,tion contour o~ nor;-verbal vocaliza­
tions is COMfI10n among English~spe2ld:1q adults. When we wisr, t.:' con­
sider UH~ way in hhich a child's v(.::.aliz'.:-d contour carri€'.5 fjle2,.~dng, 

Lldult use of a similar rr:ode car; be. tfiec i3',~ a first ap;::roxlf1ation, 
for adults use !TK)rt; than the c',j lcll~; actions to interpret his/her 
r:leaninS). Tr,p,/ 03150 use SOPlf' t'/;Jf' (.f onalO~h' 'vJi th acult uSe of language. 
t,o~.'~er('. is this more evident lh':"~1 in the ~'iilV adults bel ieve that they 
art:: able to ch;:,racterize chilrirC'nl" ~!tter(jnces as dt:"f1anding or 
r~que5t;ng depcnrtirl0 O~ th~ ir:onvtion cOntour alone. We shall 
se£ in the n~xt section th~t t~10re &:-e cases when the analogies by 
which adults jn~e;-pret childrpn 1 s l.!tterances nl.::i/ in fact not be correct" 
hut cOjl~idfratio~ of adult I~t~rrr~tation 0f intonation contour on 
vDcc:ili2rltiDnS dot;;; give IF inLJr:·.:;ti(p,; <lbcut vJi1at the child conveys, 
if not l:h,:1t he/she .;'l;L<,';.(i". 

C~)nsider~ the~. 

yo~ are hctt) fEadirg 
lMIlln'. I Thc fl ~ :;·t :5 

the difft:-ec'C" t"',':.i::e(;j nudging your friend 
a mth'ic Cldv{ ;'~;S0':),~nt and saying I Mmrn? I or 
[' su:"~'{'~ :-lc;" i h.- ;:,('.:cnnG a rccor,rnendat ton. 

whi Ie 
saying 

The 
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LCqlG-Jr carried the, c0ntra<t. r,ild tnis i~ ~o in spite of the fact 
ti,~t ti,,, verbal p.::raphrasfs of th" ri sing contour by no means all have 
terminal rises. They may, if they arc yes-no questions in form: 'Do 
)-'OU \'.'n~H tn sec thi:. one?! or 'Docs this One look good to you?', 
lhey p),.y insteEld ha'ic the tern"nal fall-froel-high of th', Wh-question: 
IHo~: would you likf' to see this one?1 'What about this one?' Although 
dll JIJ'mm contDu:'ed 1 ih: a Wtl-qlJt;;~stjon ca'1not functio"'. as a question, 
thu8 is ncverti'Ed"so ant important intonational property that IIh-
quos: ions and yes-no que.tions share: if the preterminal high of 
<:.g. 'rio,,' would you I ike to see this one?' is suppressed, the question 
ch''''ges mood. I would not attempt to characterize this change of 
:.,'od ,·litho"t experirl'ental study, but I think it is essentially the 
''''10 as the way thnt a syntactic'yes-no question changes mood if 
the termin,)1 rise is suppressed. In both cases, the rise is essential 
to a normal sincere question. 

Tlwre i. a 'natural' character to the map: rising versus 

fa! I inQ " {reqUe~ting} versus demanding. Although bald claims of 
, offtl'Ing 

naturalnesi are always to be regarded with suspicion, I will rest 
this assertion for the present with the reader's intuition, and 
return to it briefly in the next section. 

We can adduce SOme independent evidence that the demand/request 
,Iifferentiation is not only in the adult's interpretation of Jacob's 
Iltterances. It really is the rising contour and/or its high termina-
tion that is carrying a message for Jacob. lie can also argue that 
since that same thing seems to be true of whines, the use of a rising­
to-high contour when one wants something is probably indeed a primi­
tive and natural uSe of intonation. 

In general, we can take as a working principle this statement: 
if a signal p is not responded to, and an apparent repetiticn 5 cf 
[f,e slsnal A I,. sent with certain marked properties of ,II i~t"r s lfied in 
B, then those properties are (other things being equal), [he Essential 
lnform,)tlon-carrying features of A and B from the signa',-sender', 
r~J';r .. t of vif'\'t~ 

Palll" Menyuk', student Mavis Donohue ",as the first to note such 
,l ':equence of signals in one cf the Jacob tapes: at 15:3 a first 
request vocalization (I RH 7 in table 5.6.) rose from 480 Hz to 
575 Hz, got I ittle response, and was followed by another vocalization 
(f RH 8, same table) of about the same sound which rose from 560 
liz to 820 Hz. 

If "" look at a ,eque~ce of whines fro", a videotape by S. 
Haselkorn from 13:24, we find a 5i",ilar intensification of signal. 
1 r.c r irs t of th" wh i nes peaked at 600 Hz and then fe II; the second 
rose tu over SlGO Hz and did not fall. (An ampl i tude measure was 
d'I:::i fabl,e for thOSE, ?nd the second whine triaS nO louder than the 
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r;f'~,t.! It ItJ(Julci '.~(:::, 'ih'I" Iki; :i',(-., ~f' ~-!;~lh pitch carried the 
nlf.;:~,>a~jl i fl ill i '-. h"l i fit' :"l '~:I~Pij(' .1' [lie> d i t! in thl\ requfst sequence 
{Ill.';, thi' latt-( ~-,p')<Ji(;n. 

It .. :111 L,· r{>( (leel tli,;! J,'I r.:,', \'(!'/ c·,rly (1/:17) high pitch 
I.A'J Ie hirlin~"'\' I,i:, (":'( ~" al ~j-r_·;t"'~' r,(!; ('eH rilll ~)/ ;:'IY recognizable phone .... 
t ic shap{>~ Wj<,<-. ciC3rly tIlE' r~-f 'le:',1 ;(Hl or i1"l ad:Jft pitch pattern 
':t~',:.oLiated hit(J thi vei'y sp(cHI( 9,">1;C. In Jc"cob!, general experience, 
~:'nc.€' [ngllsh j~. rIot E. l(:!I~ i.:;li5:'u".~:<_. rt:91~1 .. -q- a: ... sociation of a pitch 
pe;1terQ witr, a S.PFLi+ic \'Jord h';C.~~, re'n,:, so ,'II,: have no viay of knowing 
'v/h'C-tht"r JacQuls unrfcnn Uj' c-f t!,(" v~-'ry unlHzirked falling or rising­
fi:111inv olntours or, hi'J e<'::rly Id('id' .. ;;-J~: hecause he heard them that 
via\, more often or beca'Js{' sud, contour" are (presumed to be) more 
r"atural, easier to say. Wherc/(:r tilt, truth of this matter 1 res, the 
cvertu<:d appearance of rising CCl'i1o:!rs on v;ords was very conspicuous~ 
In rnost cases (in all cases ()f act i './t2 usc) rising contours on words 
v.'ere only found foJ lol,.,dng instanCEs of those words in his output with 
falling contours. Words m2de their initial appearances with rising 
corltour only as shado~!s or i~it~t1Gn';~ nDst fr~quently in cases where 
the model word had JLst Dee:) said ~,,'jth a rise, e.g. L. IWanna put the 
beads in my shoe? I J. Ishoe?!. Such rising contour;: did not show up 
wht'rr Jacob tf ied the v,lord,:· ag:,ip. notE: that he had not made the mistaken 
cor.jec!.ure that, fo!- eXi);"'lphs, the \'.'(jIWd 15ho(! ~oJas always to be uttered 
~Jith a rising tor1e. 

5.3.1 Marked contours associatee] ,·:ith specific words and proto­
words 

The only Flarked contocJr I,esid"" the early 'reekaboo' v/hich was 
f i rndy associated for a tim,;; ',,;i th one proto-v.'Ord was what! r.2ve termed 
a idenKJflstrativc contour l u rnid-Liq~'· !OV! ;- - _) pattern, on the 
phonetic striPg e-si} \"hich apDc,,,e:~ 21 16,19. This seemed to be 
derived fro,',) the' ndL.lt IS atte;-ltion-clirecting IWhat 1 s that?1 which 
wac; frcquEontly used to p,,;nt out Ot,jcCLs to Jacob, with the hope that 
p(;;.rhflp~, tH..: would respo~ld i.-,ltL the na\T~E: of the object. 

Jacob used jt:s~! for t,!;.-, (iistinct purposes. rrrst, as mentioned 
ir ch~ 2, it ... :35 hii;', re:.;pcr;Sf::: \'Jhc', ~, pnlif....c or fire siren sounded 
(fn-::jucnt QCCt;rrencc-::. In ('(';-'1'1'2; :C;'~arE:, Cd_'ibridge), and was uttered 
witr· at. alcl-t, 'l:s.tc:fing t look 'Yl Lis faLe but no associated gesture~ 
Ir, tLj:; Lse it V\'(3'", taken 'Lc ht- hi::. \',';lrd fur" Isiren'. 

Scc.c'lci, I(;~;a! v:,")~, s(':~~~('tb;q~ he s?lid ~.;hi 1(; pointing to objects. 
Ir Lhf' firo-,t (~ajs .)f \1'5 l'~( ',l .. , ricr'l:;r:stratlve 1:1('rd, despite its 
C',oundl nLJ 1 i~,(' 't·.d"la f 1:-, th~ I t .1' ,';-.'i:' ,,;'"10 ::;"3'''; the point ing gesture 



ttl~jt accolflponied it, vIa::. NOT bi·~ing used by Jac0b to cl icit nameS. 
The evidence for this Is that Jacob did not stop to listen to the 
adult's I'esponse, nor did he reprat '~5il' if the adult f,d led to 
a:lS~h~r hirr. However, by about 16:28 Jacob stopped just jabbing his 
fl~'19cr at thinqs and sayino les'a'l; he beqan to act instead as thoUGh 
he e)-:PC?cted addlt vocal responses. He would not have had to arrive 
fJl tr.is point by first ~Jajnin:l a deeper unrlel-standing of what adults 
''''P tryilig to elicit "hen thr'y say '>:hat's that', though he may of 
u,ur ... have done so. He could have learned to expect adult vocal 
r€;sponses from Isurface' experience, because he almost always got 
an adult answer to his 'esil' + point whether he "aited for it or 
not. He had plenty of opportunity to learn to expect adult vocal 
response to his behavior, and thus to learn to use les~1 + point when 
he wanted to gt>t an adult to talk to him. 

Later (17:27) ':d' (from 'what's this?', possibly) with a 
hlgh-Iov-f contour was also used as a name-el icitor alongside I~sil' ~ 
An interesting further development which needs study was that Jacob 
useC the demonstrative high-loVi on some labels, although the adult 
models for those labels which were sampled did not have this contour. 

5.3.2 Use of intonation contour in 'conversational' babble 

have found one other very interesting use of a distinctive 
intonation contour, which appeared on many occasions after the first 
ettested occurrence at 15:22, about a month before 'es'il'. He used 
thc' "dult English hesitation-vocalization 'er .. ,', uttering it, as 
adults dQ, on a sustained mid-tone, with eyes averted down and side­
WAJS if he had been facing his addressee, and then launching into 
a bd~ble-conversation, usually returning his gaze to the addressee. 
We sh,lll return to a consideration of the lessons to be drawn from 
t'd, marvelous assimi lation of adult conversational patterns l~ter 
in this chnpter. 

Finally, taking us m-lay from intonation patterns per se into 
h~olesale imitation of adult speech behavior, there are Jacob's 
'telephone conversations', (some of which are video-taped), complete 
",jth greeting, pauses, and laughter, which took place at a time when 
it seemed quitE clear that he had no idea that when peoplE talked 
irto telephones, there is someone that they talked to. 

5.~ Development of the 'request' category through time 

~~'hat did Jaco~ ask for? First, for things; and ir'nediately we 
S~e anot~er functional continuum where syntax must treat of discrete 
,'He.gories, Requests whose goal is that Jacob get his hands on some 
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(dlj(·,C~ i;'·];1 Lt- rc:qu,· '-'L~ tr' 1,,-:, ,C J ~>'1 ;.hc (,~,jcct, requests for 
pf"rJ,-,is~jon for J(jco~, 10 h·.~_v{_ Ull ()i >_'{ t, or !;::)!h. For the adult 
li:;ter,er ilfld fut' trH:' child, \,,'lll'~!F I il j' •. .lId or pet~plission that the 
ct,ild ','/ants dt:ncnds on Pi;I':~ic,j C:t'0U' '.t;,r;((,- i:lrJ(! pa~jt history. 
(Eliglish. dt'~-pit(' sro.i!)p;,J uL'd!~r: [eflccts this continuum in the 
~ystcnl"ltjc arnLiguity of tLc j""l'~ l<-<':' I[.:in j have it?' is aMbiguously 
d r('qlJ~st fer per~;i::-_::;i(nr (,r ~,r-( i< ... d ~;Id, 2nd pr-c'9matically may be 
b;,th.) 

JacoL, 01 the age 0; , \Il .. -,-;l-! cc'rtulr,l'~' ltl,dcrstood th£., distinction 
permitted-for!)iddf,'il very Wi" i I ir;d,~·,-,.;, i.rld there are clear videotaped 
sequt'nces ir! ~Jld~h he ch';cb_(1 t'-l _-f_~- l-j () novel game he invented, 
t.g. dropping <l pe'lear: flu· ;:J h, __ l:.,:d., buuld be pcrr.lissiblc* It 
\-!Quld certainly [,c o\'erinttr"",,:a'iv), then, to decide that a request 
directed at iJt' object bE'yond J<JC(!)I~, rloch ir,'a~, exclusively a request 
for' help, It mighl hav(:. Lt-e:: ~. l-t"q(;CS': for permission, and it was 
pragrlli,t kill 1 y both. 

At 13:22 we fir.d JacC)!, LIS':": ri;it'~rlDned babble to request 
actiorl~, on objects, handll::;J to '::H:l~,lt'; such far:,iliar items as music 
boxe!i' to be wound or beads to be cornccted (compare absence of such 
behavior In novel sitlJatior,s: SC,', supplement); at 14:3 he requested 
help in climbing onto a chair, and at 14:17. after being told not to 
do 50ij~thing, he responded with questioning noises that, in context, 
h'Ere both requf:sts to be allC)\'l{-::d (0 do it any\-Iay and what one might 
consider qu,,"st;on;ng the prohibition ('Im you really mean NO?'). At 
14:21 " rather different type of ,~qu"st \",as attested: Jacob performed 
an action, th::.n turned to ar, .adult ,'.'ith a rise interpreted as a request 
for recognition or ratificati(tj~,-,f his uccor.1plishment. (He was quite 
used to hoving his feat. celcbralLd by an audience.) Related to this 
use, but "Iso probably a step on the way to the later requests for 
Inform"tion. at 1';,:5 Jacob sce,"ccl te" be using a rtSing babble to ask 
if the objEct he had pic~Ed u~ was tl"e one he had been asked to find. 

Backtracking D liltle. "oether type of rise which may be related 
to the requ..::sts and also tc: the CLJt'io~)ity :1oiscs is attested after 14;17. 
LikE: the curiosity nc,i$t::~'t it difful'cd frOl;1 requests in not apparently 
beine directed at a huar~r. These rlsina contours were uttered when 
Jaco~ vI"'S having difficulty gptt;r:,: an ol,ject to 'work' -- before he 
go: fr~strat£'d witl, it O~ h""d"d it tu <:; c,eipful adult. Watching him, 
one re£H.:ted to these u 1:tC;"{F1C('S 8' if Jacob were sayin9 to himself 
t\.hat's the mottet" hdth this?l J<:~((i~ could have developed this pattern, 
it see;-!lS to m-.:, either as <lrl (;'xtc;l~,ion fif uses of rising contour that 
he al:eady h<.}j~ or wat.chinS) (1(!'J:L, talk to themselves about 
recalcitrart objects. 

For' Jac(}b. the COfiir,,~;'ie;,l E.'"l< iy ~.pL.,r~t"r-!t''f.)US riSeS on \-"Iords 
\-\'ert; not ~'dl,I,-~U-, f()t~ ot-jec.t':O, i','C F,iD!;t t..s sLpposed, but the meta­
l :nguisti..:... li_, 1 ql:t>~';::F:in9 \;!h,::~L,-t 2' ~';·.-JrJ app1 ied to the ongoing 
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S;l\Jation, described above (I'. 187). T~e first clear examples, at 
IS:II, have Jacob saying 'roll?' "Ihile Hatching an object roll, and 
latN [oioi] in the Same circumstance. 

Jacob's use of a word with rising contour to ask for permission 
to turn a knob On the tar" recorder was first attested on 15:11 also 
010'19 with what see~ed to b~ ~ ne~j usc of rise on babble carrier, 
2~'~)arenlly requesting his hearer to lalk to hiM about an object. 
·11d~ 1clst category, after a \.'Jhi le, became very important as name-
£..1 iciting behavior, but whep it first was attested, it was a small 
Iten1 in Jacobls repertoire. 

Bctvleen 13:22 and 15: 16, then, Jacob developed a rich variety 
of uses for the rising contour. It is impossible to say how closely 
the order of attested appearance might reflect an underlying sequence 
of stages of increasing competence. Presumably time Jags of sufficient 
nagnitude are significant indicators that certain uses of intonation 
contour belong to nore advanced stages of develop~ent than others, but 
v'e do r,ot knOl1 what constitutes 'sufficient magnitude'. 

Further elaborations seem less I ike new categories than new 
applications of old categories, although this remark is probably 
'Ilore a matter of my temperament than the nature of the data. I 
will ccnclude thIs subsection by describing the most prominent of 
these elaborations. 

At and after 16:5, there are long sequences of mostly-rising 
babble as Jacob led me by the hand to a place where there was something 
that he wanted, but could not get himself. By 16: 14, invitations to 
share attention to an object were taken by adults as name-eliciting 
e'forts, even though it was net unti 1 he was nearly 18 months tr.at 
Jacob actually made It clear that naming was what he wanteci. However, 
since the rises-which-are-interpreted-as-requests-for-nam'ng ar" 
ilttested from about the same time as the rises on words whkh ,eem 
to be requests for confirmation of predication (15:11), it :5 auite 
possible that the intuitive adult reaction is the correct one; at 
ar,y rate, Jacob obviously knew by 15:11 that things and actions have 
names which adul ts sometimes would model for him. 

Knother rising-tone use can be vi"wed also as a request for 
5h~red attention and/or adult conversation: when Jacob attended to 
E,'i eV{'fOt such as a noise in the hall ond di rected rising-contour 
ch~ttcr at an adult. Extended chatter of this sort arose when he 
kibitzed the setting-up of recording equipment, where perhaps he had 
al;;(\ -s(',;n{: hopes of bL:nq allowed to touch the machinery. 

The last elaboration noted of the r"quest category is that the 
c0tC'9c.ry of request for confirmation of predicate developed a little 
tircc-d",pth. Thus, at 17:27, as noted in ch. 2, Jacob observed his 
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,; ... :,;, "l ;:;'1:: 'c'id I BYf'-bye7I 
~ 'I rl~,p()f!d\'d. 'Ye~" tim 

GrH."" ~rour) Gf r~::c':o 1: i"I(;, t, i,-~~,v j'lICl; pr":'~'>li.\,Jt:iy because 
they SELl:. les~; like ndu;( '. u LI" It c~',,_. offers. greetings, 
and cL,riositl nois(;;... J:J~u~!, ,-' V,:;1 i():J' t;: (r, aft('r 14:19, occasion­
ally shadowed or j::ii U"l'..."j u 1-:\,>:"",-,' vi! t'l ; i ~;;tI:~ ~-:-ontour t as t,.1Je mentioned 
11f~',3r th~: beginr:jn~l (~;"' ~'(l~Lfur, ',~", \,'1/ dId he do t:'lis,? When the word 
h(!;u ju::t been m()dclcJ f::Jf hlf'1 ',.,,11: I i<'f'" (Inc S!lSPf~cts 'mere 1 imita-
tion, but sor'l0'tiI1'lE:, thf' VJor,j ;1<1(- ;:, f;)1 1 in the model (e.g, L. 
round my book. J. uk'!). 1 ',jj' Pi;;'''. ~ J bJt canne: demon~;trate, that 
these t-Jcre cases in }Adcl, J"::[J'~ ~.,:', Ilfdtattns ~>ome of the form of 
adult conversation: in St~t.tic·'~ ;".7 \<.'t" v!lll Sf"8 d clear and startling 
€xampl~ which p,usl be iliU;rl,lt. tee, ;::', tJ:i:i..(;tI0i1 of conversatiortal 
dialogue fOrill. 

5.6 Instrumental results frv> thL firc<' threE'months: subclassifying 
I r i s i n9 t contour;:, by pi tc~'-

Thc number of t~prrl ~tt(rc!~r:t froll1 early sessions whose function 
is cle",r is not as lar'i.,'c ZlS or·! VJ..Jl( 1 ikr;.., lhoU9~'1 more .... '111 eventually 
be recovered franl ani:dy~i~ or vio"(:;Ldth:::::. Nf.verthc,less, pre 1 iminary 
in:;truiTiental an4.ilysis str(wgl'y' :"'l_i~lPGrt·:, 5CW>(; une~<pected findings, and 
Oli€' is ef n;~jor ifIlportancc. 

A prellmirlary sanlrling (:f pari, tdiJczi rIsing utterances of 
good 50und qut31ity \-JhoSe fw"c:.t0;~~:, \';'crL clC-:ir seemed tc sho*.', that 
there wa'1 ~ functional distincti::·) ['Lti'icC r; thos£" ~·:hicr pe.s-.ked ..:nder 
~50 Hz and those which peol'.L'c) ev(:Y 5:;0 H7. To s(:e if there 1t.'03 indeed 
such a contra:..;t, I collected 0:' i',?:,' a::lrJii, ional rising urteran";es 
with clear function as I c(IfJi:! feu" . Lt, period from 13 to about 15 
months; this is not the CC;Hrl:C~f ;.,,~' t fro,': th?it t im\..~ periOD because 
exh.)ustivc transcript iorl::' lP" a 1 I '::>~:::~.c_ ic,rls hd'/e not been made. Some 
of thE" fall ing uttera:lces f(on: tLi. r r ied were also measured. We 
sr.all sec that .J p~tch-~e,.)·, tan~t' cOl ~Tc;st does indeed exist, and 
that it t'lclS rroba~ly prESent !'\,(>' (;{~;-i i.:'r in Jacobls speech, say 
by 13 1/2 r.i()fjths~ ev("r( thPL.~lt~ Ih ;'C __ 'ere onl! a fChl measured attes­
t£\1ions fro(T{ that tim"",. !>~ l'--:'L ~I(' C2 i \ co":,,idei 3l.j samples, for which 
\'.'L' shall set L'P U;c [c,11(>1";;<' tr~'L': P!~,;r~;rMcderate-Short, Rising-
HI9l:-$t1ort, ant.l, Falling, ,,-,11 ':-1'.1, r LiC':' rn;~~' __ a"d ali first atLesLed 
by 1!7!)t and tw:-', Ci L,:::jCl j~ i: Lr; '::"_Ct:~ (;.,- lvr:ger duration, Rising-
11oderdte-Lon~! anJ Ei:~;;lr!l'~-d - 1\·1" 1;.·-;tIPsI (,vcr 650 msec. (The 
dUf<.:t:cn distinctioll IS r;(;l <;:,;:- ~:1(;:!' ti':J tl!E ~,itcll-peak distinction 
and we 'dill nGt pursuv it j,.; t:,: __ I"fe,el' ;Hc,,)unL. All t f-le Fz;lling 
uttl.,:rancc's \'"ere M0(!("r2te;, tcl, i -; 0:< ,,--,-".u:r'~ion.) 



Let US tabulate these uttera'lces, their pitch maxima, and their 
functions; all of these were DO babble carriers unless noted. (It 
:dry be thDt the bauble carriers had some constraints of interest 
0'1 their articulation, but only very local effects persistence of 
-' Dhon(>l ic ::,hape OVEr immediate repetition - have so far been dts-
;-c,,'.l<':""ed. ) 

Ut teraC)" 

RM 
RN 2 
R~1 3 
RH ~ 

RJj e 
~ 

f(r, 6 
Rr~~ 7 
Rh e 
R~~ 9 
f.;r'l 10 

prl 11 

p,~; 1 
RH 2 
f\l ~ 3 
RH 4 
F.!-; 5 
r~ ~ I 6 

K., 7 
RH 8 

RH ~ 
R,tl 10 

v,. ~-. II 

Pitch ma)dn2. of utterance!:. of various functions 

Functiol'1 
Maximum pi tch 

(Hz) 

fiising Moderate Short Utterances{mostly 400 msec) 

12:26 offer 250 
13: 3 offer ( , thankyou') 220 (l eve 1) 
13:3 free conversational babble 340 
13: I) query, empty rOOFl 380 (450 msec) 
: 3: I) " 380 
13:6 " 340 
13: 13 initiate conversation 300 (500 msec) 
13:20 query, empty room 440 
14:28 r('quest adult play game 310 
15: 3 request adult act On J (. down' ) 360 

(compare RH 9, RH 
15:3 direct adult attention (first part 380 

of sequence of two syllables; second 
of the syllables was utterance RH II) 

Rising High Short Utterances 

13:6 wants obj ect 900 
13: 13 " 660 
13: 20 " 1000 
14:24 " 880 
15:3 " 600 
15: 3 .. (fiJI 5 and RH 6 are the first 1100 

and last syllables of a long sequence uttered 
Yih j 1 e J was straining after an object; some 
syllables may have been lower _ some wh i ny) 

15:3 wiints object 575 
15: 3 " (second request for sane object 815 

as in RH n 
15:3 request adult act on J 950 
15: 3 ., {second request for samE: ac t! on 910 

as in RH 9) 
15: 3 direct adult attention (second part 840 

of sequence of two syllables; first 
of the syllables was utterance RM 11) 

10) 



Menn - 145 

fill. F ~HIC 'L i " , 

(,."'1 ,\/,'"- 13: £>i1 
PJ11... 0 13:21.; L 

RML 3 1~;29 

S)('C'(.1 ! (j,:' 

" 
f rCL C{'fI'.' " r 

',c. 

' I! b,\;,f,l ( 

375 
340 
400 

RHl I 940 

F I 
F 2 
F 3 
F ~ 

F 5 

F 6 
F 7 

F 8 

Fall ing Short Utt{'r;"I\:~' : 

12:26 gre€'i..in 340 
380 

13; 3 free (,Or'!C r' ~.'! iV Jr"! j b2bi: Ie 300 
13:6 greet ins 340 
13: 13 echo l,JL ( ! cf '") ~ lc:"'l bell<g played 

wi th (! (a:.}/ I ~, 660 
13: 13 narrt:!:'e ~!:: t i '>r! ( j ck)t ·r, !) 300 
13: 13 " " 370 
13: 13 " ( 1 U"'':Hlk yelL. i ) 300 

(Note; compare F t: tl;1d W', ~:. ""here thE- same situation, so 
far as I can determine-. i: c';;!)''-'l',' 'offc",l rather than 'narrative 
of actio:'I~ 50112.-1,/ becausE:- th j'ltUrJilt k'1i1 contour rises in RM 2 
and fallo in F 8) 

Alrhougb only a fehJ rJC<:l~,L;;~C-'(-'-'L' h"I\'( L,eer. m,Jde on fal i ing 
cor,tours en Ir~()rd:~ beyonc1 1:, ;,t\Jf,t:--!:;, ; l ~'\-''-:>n tc bs the C2;se at 
this \vritin9 IhGi:. the r.1(jGcr-()t.\~-~'':il ;I':g =..hc,)'-t c.ontoul- became the norm 
fo:, all narra!:ivp;s lI~'.ing \-.:cn..-'c,. 

A pdttern emergr:s clE;ar1'l 
Jr'c 'bad l p:::::.>ints indlcwt 1'1,£! t!l'> 

al'. utterance v'h::!S ba!:,Lle \,'hf"!' ,jo·: ,\1 \". ,.:~" 

udu1t to act uf, hifii~ it y,,;;.),:: !.~!. t.-

115l5, although there 
."rt,- tkl<:liled study: If 
ui! o!'iecL or wanted an 
j" :., • r,q. 

heve been stu(,~ied hud the sa·q I';!. ',(' a:l;l !,i Il.h rangc 1 but tended 
P'~,'fvJ:<i{ vt.'r)- ni35i11 l~.trainedl 
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voice qUCJlity. If an utterance was a Ylord andlor primarily a matter 
of social interaction, it '''as oK)derate in pitch, very little above 
"'t usual pitch in speaking to Jacoh (which ranqed up to 500 Hz 
peaks). Note that between 13:6 and 13:24, the shert-falling greeting 
was apparently replaced by the long-rising greeting, but the pitch 
rf;%rj i ned rnoderate. 

Grossly, when Jacob wanted an object, the pitch range was like 
th"t found in vlhines, ",axima fro;n 550 to 1100 Hz (possibly higher); 
when he was be i n9 soei ab Ie, the pi reh range approached adeli t conver­
,,,tional f'itch, or at least the pitch of my voice as addressed to 
hin.. This dichotomy opens up fascinating speculations about the 
increasing socialization of the child's communicative repertoire as 
reflected In his/her choice of pitch range. Jacob had learned, it 
seems, something about how people talk: what absolute pitch range 
they use, and, I ike the rest of us, when his primary motive was 
b0in~ sociablG, he used a code more similar to the code of his 
addressees than he did when he was using people as 'instruments' 
to obtain his personal ends (see Bates, Camaioni, and Volterra 1975). 

This handsome interpretation of the data is wrong in at least 
two ways. first of all, personal vs. social motivation is not a 
dichoto;ny. it is a polarization wi th a continuum, a 'squish', connect­
ing the poles. SOMetimes Jacob not only wanted something, he wanted 
a particular person to do itlget it for him, and sometimes, as when 
he wanted an adult to playa game, his 'part' in the game (rol1ing 
a ball) required an Object as a prop. Secondly it is not at all 
clear how to treat the two-part del110nstrative utterances 1 ike the one 
split up as RM II - RH 11, in which Jacob was directing my attention 
to a scene. Demonstratives are at least as much social as object­
oriented. The moderate-followed-by-high sequence could represent 
a simple compromise of 'personal' and 'social' range, but there are 
insufficient data to support this conclusion at present, and it would 
b, amazing if things were really that neat. 

The personal-social classification began to show signs that it 
Wil"~ undergoing reorganization after Jacob reached 16 liZ months. 
or course, we have had to deal with one loophole in it already: since 
Jacob became able to use words for requests, we have noted that even 
,d,,::n those requests were 'personal', Jacob's pitch range was moderate 
rather than high. I have suggested, contrasting RM 10, on the word 
'down', with RH '1 and RH 10 (all three utterances being part of one 
len" cO'lVersatioc. in which Jacob wanted to be helped out of a chair 
at 15:3), that Jacob, in adOPting conventional words, also adopted 
the moderate pitch range that goes with them. This explanation is 
stren'lthcned by the fact that in the conversational sequence just 
",c.,t i aned, the ac tue I order of Jacob's utterances was RH 9 (peak at 
950 Hz), RH 10 (peak at 910 HZ), and then RM 10 (peak at 360). If 
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Jacobls selection ()f pitch range was a simpl~ refl~ct;on of lJfgency 
ac,d ten'ion on his Dart, it would I,e unlikr'ly for a third ir.stance 
nf a l"eqlJest to be less urgent t~IAn th~ first two. 

After i6 1/7 PIDnths, lti P find evidence of (J fPuch I1nre radical 
departure from the simple: e2rly pitch classif 7cation. It is interest­
in::; to note that tht' breakdovm occurred in the dA.mOn5trativt~s, vJhich 
dert? always something of a probleM to ~ccount for. This departure 
came wit~1 the word 'what's that ' or 1~5al, discussed abc)ve in section 
5.3.1. It was ah-JilYs uttered with the same mid-high-low intonation 
Ulntour, which ,,,as obviously rrodeled on the adult Engl i:;h de,'TIonstra­
tive. Althou"h it was a "ord modeled On Engl ish, on all the nine 
cr,ses ,,,hich I measured the peak was OVE'r 450 Hz, and on 16:28 it 
tllice peaked over 900 Hz. All other words had been in the moderate 
range. The l".J and mid segments, however, were always below 450 Hz. 
No~! there 'va" no way in vlhich the whole utterance could be classified 
in funerion just by looking at its pitch maximum. The high-moderate 
contrast vlhich encoded utterance function at an earl ier staoe was 
",·t sufficient to describe 'e--;;'a'. Jacob had begun to use a" marked 
contour of a highly conventional origin for a very specific purpose, 
and to real i ze that contour by go i n9 outs I de the bounds of his ear 1 i er 
classification scheme. We have come to the point where a truly 
linguistic account of that contour -- an account in terms of linguistic 
high-low contrasts -- must sUDersede the purely sociolinguistic 
account of .Iacob's use of intonation contour which served well in 
t~e ppriod up to 15 months, and which of course serves in accounting 
for so~e aspects of language acquisition and use throughout a speaker's 
I I fe. 

5.7 Learning the meaning of adult Intonation contours ir. the early 
fl},)nths 

5.'1.1 Conversational turn-taking 

Wf' have said that Jacob knew, by the beginning of this study, 
thar his lltterances and gestures could get adults to do thhgs for 
>,iii', ~nd dl'rir,g the time he was observed, his ability to specify 
b'hat he "anted grew steadi ly. He began to almost always use rising 
contours for utterances in which he wanted an adult to do mort than 
chare il Focus of attention, \"hile on the other hand those proto-words 
and "Jords th<lt acco'"panied ongoing activity usually showed fall ing 
contours Clnd \'>/ere interpreted as narratjves, declarative in mood, 
by adults, W" correlated Jacob's use of marked intonCltion contours 
~i~il VariUJ5 funclions of utterances, but said that he also used 
a variety of intonation contour. In babbling, just as he had control 
over SOiT:-::' ser'l1cnt;.] phones which apoear both in meaningful utterances 
zHi0 1 n b,',bl} 1 ,,:::. 



1~8 - Nenn 

let us nO\-/ consider hOVI Jaco~ could have learned the meaning 
of these contours. To begin with, we must recall that Jacob some­
tim" learned to produce appropriate-sounding utterances in a very 
surface, parrot-I ike way, as in his elaborate telephone conversa­
tions (14:3 on). And in some cases, as in the useof the hesita­
tioo'·voc-al iZ.::ltjon 'er ••• I, we can c()nclude that Jacob was a careful 
5 (udent of the sur race forma I proP€' rt i es of adu I t speech. The 
start1 ing character of his correc..t use of ccrtatn conversational 
patt~rns in which it seems impossible that he had understanding of 
thL 'content' of those patterns suggests that we seriously need to 
study the form of conversational turn-taking. I do not mean a syntactic 
study, but a study of the gestural, intonational, and tone-of-voice 
clues that could be apprehended by an observer who can understand 
few words bu t Vlho does unde rs tand some of the soci a 1 funct ions of 
speech. 

The increasingly finer mastery of conversational form without 
understanding the meaning of words had its most amazing moment, in 
my opinion, at 16:12. On that day I was talking to myself although 
addressing Jacob, and in a rather sad voice made the following negative 
remark: "Phonemics just doesn't make sense with babies your si~." 
(At this point I kissed him.) To this Jacob responded, "NO? [do]," 
and I, without realizing that anything odd had taken place, answE'red 
him "no." He was, at this point, able to pick out negatives well 
buried in statements (e.g. I don't really think you should do that), 
and hE' must have learned that a negative statement can be responded 
to with a negative question (You don't?). 

We find continued examples, after this point, sUDPorting the 
conclusion that Jacob had learned certain patterns of the forM 'If 
A says X, B says Y'. But We also have evidence that Jacob may not 
have been able to separate out conversational roles in this fashion 
in the early months of this study. The first evidence that he did 
possess that ability in any context of activity was at 14:3, when 
Jacob rE'sponded to bein9 'liven an object by a babbled mid-fal1inCj-to-
101': contour which sounded like a 'thankyou'. 

It should be emphasized that there must be a lon9 development 
after the child's first glimmering that different speakers may be 
supposed to say different things. Note that in early two-party 
conversation exchanges, both parties are supposed to say the same 
thing: 'bye bye', 'hi', etc, Early eliciting by adults expects 
children to say just what has been said to the~, perhaps minus the 
command 'say'. Conversely, we knovl how late the mastery of deixis 
i •. A child who has solved the problem of which parties to a glvlng­
transaction say 'please' and which say 'thankyou' is still likely to 
be asking to be lifted by saying 'carry you' or to be cuddled by 
saying Isit Of! my lap'. 



5.7.2 lhc 'ndturalness ' problerfl in studying learning of intonation 
contour 

When it cOI1,es to tr"ying to decide what Jaco~ had learned about 
ttle use (,f lntonation contour in conversation, we have an additional 
source of compI8x;ly. SOll1e <"spects of the use of intonation contour 
are certainly 'natl,rkd I. althouqh othprs arE: lanqu-age-specific and 
can override naturiJl tp.ndenci-p;;. FurtherrlJore, our maf'1lnalian heritage 
(at least) prob~bly gives us an innate predisposition to associate -
high pitches with "mall or inFantile creatures and low pitches with 
large DO",,,rful creatures. As Mark Liben'>an has suggested to me (and 
I-ee Liberman 1975). a rising or high-pitched temination may generally 
signal, in the ongoing interaction, the speakerls assumption of a 
subordinate position, waiting for the addressee to take the floor. 
Hmo/ever, as we re'1larked in the preceding section, this signal does 
not surface in most uses of the Engl ish Wh-question, which has a 
terminal fall, and is presumably subject to a host of other classes 
of exc8Dtions. The expected presence of counterexa~ples makes assertions 
of 'naturalness' in language very difficult to test, and much nonsense 
has been spouted on this topic; I shall be very conservative in my 
use of the notion, and try to err on the side of assuming that almost 
everything is conventional rather than natural. 

5.7.3 Learning to request: the 'offer-el icitation' hypothesis 

Recall, then, that characterization of a child's vocalic signal 
accompanying a reach as a 'demand' or a Irequest' depends largely 
on .,hether it falls or rises, although tone-of-voice is also relevant: 
whiny riSES do not evoke the characterization 'request'. We have 
said that Jacob seldo~ demanded and rarely whines; he requested things 
and actions, He could have gotten .,hat he wanted, as far as I can 
tell, by demanding or whining, and there are other accoun:s in which 
children most usually get their way by Whining, (Greenfield, Smith, 
and Laufer, to appear). How did Jacob come to request things? The 
contour itself may be a natural one to use, but demanding and whining 
a,e also natural behaviors. 

A particularly illuminating incident observed by Haselkorn 
(per. com",.) during an interview session in a Hebrew-speaking house­
hold suggests an imcortant possibi I ity, although it did not involve 
intonation conto~r. 

The mother being observed typically accorlpanied the giVing 
of s~ack food to the child by saying Ik~xl 'take'. TIle child, on 
the, o:'served occasion, after attempting to get a cookie by naming 
it (not very distinctly) and fail ing. said [kAxl; his mother accepted 
this as a request/demand, and the child got his cookie. 



The ch; ld hLr( kne\.,' thoi d cf.:rtaii-) syllable ~'.i<.l::- c.r.aracteristic­
ally as~oci2tcd by hi~.; mother ~"rith ull 2cLicn that he: Vv'iHltE::d her to 
perforel. 111 the. contf'xt, he, w,s clearly using lhat syllable instru' 
m0t1t2l11'y to gel her to perfonn that action~ [kl,X] !:las, for hin, a 
handle on ttl(~ sit.uation -- ~u1 from observ0tion, we ca~not tell how 
crud,· "handle. DiJ he knn;; that [kA~l is V""Clt t.hc· donor is supposed 
to sa) ~ SD thut hl~ -.-,:;]5 e:v(ti~ndjnq ft~ mc-urling in u<'·in'J it instrumenta'ly? 
Or '.-vas tht· sy~lat;}E', tor hi01:, attz1::hed to HIC food-gjving interchange 
a~, 2; ~'iholf', y;ithout r-egard to \>,iltE.ther the donor or the recipient 
S<1Y' i11 (The proUem is reclliniscent vf the question of object-
narlling as in the ",ell-known discussio~ by Roger Brmm (1958)). 

We may cor:'parf' this rep''Jrt ~"Jith Jacob's use: of' 'thank you', 
his first proto-word, which we have already discussed in chapter 2. 
As Vie there reo,a,·kcd, it is by no cJeans an idiosyncrasy of Jacob's 
that he' used 'thankyou' to accompany his giving arr object to someone, 
altholl9h adults never modeled slich a use for him (e.g. in an attempt 
\0 ~el him to say 'thank you' when he was given ,om"thing). The 
conservative cssumption is that until Jacob stopped saying 'thank 
you' ",U Ie giving (about 18 months), he had not finished figuring out 
that ONLY the recipient says it; furthermore, we should also consider 
it very likely that when Jacob started to say 'thank you' some time 
beforf. 12:8. he had no idea that there "right be a difference between 
what the donor says and what the recipient says. The only alterna­
tive possibility is that he knew that it was properly the recipient's 
speech, but that he was using it instrumentally to get the addressee 
to participate in a giving-game with him. 

We must likewise consider the possibility that Jacob's use of 
rising contour when he wanted something, (of requests, in other words) 
derived not (or not only) from watching adults request th,n9s, but also 
fro", an adult behavior that involved him more directly: what adults 
say when they offered hi If. th i ngs. Jacob cou 1 d have used a r i se-when­
,.,,,n\ ing tht same way that the fiebre\"-speaking chi ld cited above used 
'l \.,ord 'lhieh accompanied giving to elicit giving-behavior from his 
(:",otrrer; he coul d have been us i n9 the sound-rhat-accompan i es-offeri ng 
in order tv ELICIT offering. (We might find some support for this 
'offer-elicitation' hypothesis from the fact that Jacob's use of rising 
conto~,' in offers \Vas attested two \<Jecks before use of rising contours 
on requests, while there waS an attested high-vlith-terminal-fall 
'req"est' about halfway betl'Ieen these occurrenCeS. But presently, 
a'.; i hove said. I have no \-Jay tv determine whether such time lags 
~!'e yreal enollgh to be taken as symptoms of arl underlying change 
in Jacobls Knowledge of tl-'e use. of cont0uiS -- in this case~ as 
indrcatir'lg cOC1petence in usin:l loffcr-irl';l' <:ontours before competence 

in u~ir~g 'I~equestir.:/ c.ontours.) 

Our bv!-,,=-,thes i 5 n8W i 5 that Jacob reques ted because adul ts 
::1ffcrc;:<: 'D,~~ '/0U I;.lant SOT;le toast?l IWanna get lip?f IShal1 I make 
yo:.! a t,)\'1er? 1 'Wann2 knock it dm':n? 1 
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Whct~,er this happens, In general, I believe, will be quite 
specific to the pNsonality of the child and l-is/he,· caregivers, the 
cultural milieu, and the physical setting of the Interactions. Jacob 
was, at least during the taped sessions (and usually, as far as I 
c0uld tell), attended to by adults vlho ''''ere not tryin9 to accor",pJish 
very much while they were lookln[l "fter hire: he was either the only 
chi Id present or one of t\>lO. He was an e~syg0ing chi Id who could 
take lno' for an ans'vJcr rather v.'el1 unless he was tired, and was 
,,;illing to cooperate in being dressed and changed (rather more likely 
to harass his mother than his sitters). Adults became accustomed to 
his good will, and spoke to him in modes that presupposed that he 
was willing to cooperate unless he demonstrated that he was not. 
If he had been more rambunctious or more passive, or if the care­
givers Were busier or had had a different cultural set about how to 
address children, there might have beer, a significant shift in the 
intonation contours typically addressed to him -- in particular, many 
of the offers to entertain him ('Shall I wind it for you?') might not 
h,we been mace at all, and the offers of service ('More egg? ') 
",i"ht have been imperatives ('Eat some more egg!'). This is not to imply 
that Jacob heard no imperatives; on the contrary, there were a good 
many, but they were mostlv cease-and-desist orders. not attemots 
to get him to do something. 

Cross-child and cross-cultural study could test the general 
hypothesis that has been developed here: the form of the young 
child's early asking behavior is principally determined by the form 
of offering behavior of his/her caregivers. 

5.7.4 Rising contours on 'adult babble' and on Jacob's free babble 

There is one other group of rising contours for which an adult 
"'ode I of some theoretical interest may be hypothesized for Jacob's 
output. As the reader will already have noted, Jacob heard rhetorical 
rem2rks whose purpose was usually obscure to the utterers themselves. 
Many of these were guestions: 'Where are your socks?' 'Do you think 
it's gonna rain while we're out?' 'What's your mama's phone number?'. 
So~e of these, heard on tape, clearly function as word-teaching: 
'where's your socks?' may be followed by further chatter in which 
the. wOI·d 'socks' is repeated in several frames. But the more complex 
one" are very much a sort of babble from adult to child, phatic 
utterances whose communicated content is something like 'you are 
here and I am here and I know that you're here'. What also is evident 
is the friendly affective tone of all this. I suggest that the great 
amount of ris;'lg-contour on Jacob's free babble may derive from all 
the rising contour on the chatter that he heard. 



152 - Menn 

5.7.5 Ri:>ing contours 0;\ adtdt el icitation of pt'rforrnance 

Let us conclude this chapter by looking at another use of rising 
contour addressed to Jacob which undoubtedly played some part in 
his early learning of the function of these contours, eVen though 
I hove no specific suggestions a. to where that knowledge may have 
she,wed up in his output. This is a use of rising contour that I 
had neve!' thought of until I heard myself using it on ta;:>e, Menyuk 
(pers, comnl.) hOl-JeVer informs me that related types of verbal behavior 
are used by other caregivers, 

It SBems that when I demonstrated a verbal pattern that accompanied 
a mutor ritual action to Jacob, I gave it as it would normally be 

'perfomed': 'B';-e-bye', 'Cl-;;p hands', 'Peekaboo', 'Nice kitty'. 
However, once Jacob picked up the '11Otor set associated with such an 
utterance, I began in SOme cases to uSe the verbal part with a rising 
contour as a way at eliciting a performance of the motor act from 

hi!:': 'CHi"p hinds?' 'Wanna pl{Y p;,;,kabo-;;?'. A sample interaction 
f ro'n 1 3 : 6 run s : 

- _./ 
L. Nice monkey? 

- -./ 
L. Nice monkey? 

(J. pats toy monkey in his lap) 

L. (approving, providing vocal accompaniment to J's act): 

--..,. --... 
Nice monkey. Nice monkey. 

5.8 Apology and conclusion 

This chapter represents only a beginning of the study of the 
dola orl intonation contour in the corpus, both for Jacob's speech 
and the speech of his caregivers. t have studied and presented 
those topics I'lhich have become sal ient to me, and have left for 
future work topics which should prove to be of equal importance. 
Ir. particular, as the reader has seen, I have concentrated on the 
early months, trying to push back as far as I could toward the 
tiMe of emergence of meaningful contrast in intonation contour. 

1 want to pause in concluding this chapter and point out some 
of thi' major topics which have NOT been pursued. One is the general 
evolLI~ion of i~tonation contour On 'free! babble. My subjective 
inpr"ssion is that free purely phatic babble was much richer in 
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v;,-iet\ <,na length of intonation contOIJI- than babble directed instru-
menlally tOlvards an end. Study of free babble would reward us with 
a olUch better picture of "hat Jacob fneVi about the outer form of 
sociablE: conversation. 

lhen, as words became in(.t'(:.:a~-in~~ly important in Jacob's production, 
the free babble seemed to undergo great changes, pre::.unlably because 
JClcob 'v.;a~, begillning to real izc, in various ways, that adults were 
n(:t babbl in9 to him. lh(· nature of these changes has not been studied 
at all. 

The evolution of Jacob's use of intonation contour on words 
hac barely been touched except for the onset of the mid-high-loVi 
de~onstrative contour which turned out to be such an important 
example in establ ishing that there was an increase over time in 
the org~nizational complexity of Jacob's intonation system. We 
can expect that complexity to continue to increase, although we 
cannot tell in "hat way. 

Even without instrumental analysis, it was possible to catalogue 
rising versus falling utterances and to discuss the way in which the 
functions of obtaining objects, greeting, and offering could be 
expressed by either. But with the instrumental analysis in the early 
rronths, we were able to make finer distinctions; it is possible that 
similar new contrasts will be discovered with the help of instrumental 
anc'lysis of the period from 15 months on. 

Instrumental analysis of caregfvers ' speech to and around Jacob 
should also reveal detai Is of several different speech registers, 
from soothing nonsense through del iberate word model ing and impera­
tives that the chi ld is expected to understand, and on through mono­
logue-formally-directed-at-the-child, conversation between two adults 
Jocularly directed at the child and finally real adult conversation 
that ignores the child. 

Sum;narizing this chapter on the description and explanation of 
Jacob's uses of intonation contour: I have argued that while function 
should be >he primary category for classification of the child's 
ba!lbled utterances and early speech, ther'e is no reason for there to 
be an in~ariant association of one intonation contour with one function. 
Th;s may occur for given functions in a given child, but in general 
the use of intollation contour is correlated with the varying of 
beh~· ... iol· ~;long a submissive-to-dominant continuum which can vary 
inaepelld.:··ntly of the function of an utterance. Since this is the 
ca~e, U::"':; of intonat.ion contour by slnall children cannot be studied 
in aClY depth ,lithout the use of visual records, for about all that 
can b_~ ( .. ,nf' from audio records alone is to classify the babbled 
L'tleri1'\r.,::. S a~, intet~rogative, declarative. or emphatic, and that class­
ific.~:-IC'l ~s ir:adequate for the study of what the child means by 
the u:~e of intcnaticn contour. 



~e .aw th~t in Jacob's particular case, he habitually did use 
c. rising contour to obtain material ends and social responses from 
adults, so that hi, semantic control of intonation contour on babble 
was easy to establish. 

(\4" also <·stablished, in f'a:;sing, that for Jacob there was 
c, )on9 period of overlap -- at least the eight and one-half months 
of this study -- when Jacob had started to talk but had not ceased 
to babble. This is contrary to assertions found in the literature; 
I think w~ really have no idea as to how much of an overlap is normal 
and what the range of variation is.) 

Through instrumental analysis, a finer division of Jacob's use 
of rising intonation contour was discovered. This split was of totally 
unsuspected nature: he distinguished rising contours with high peaks 
(over 550 Hz, often up to 900 Hz) from rising contours with moderate 
peaks (under q50 Hz), The high-peak utterances were used on babbled 
utterances wh<:n this utterance was aimed at the adult-as-instrument; in 
other ,"ords, '''hen he wanted the adult to give him something or put 
him somewhere. The moderate-peak rising utterances were words or 
else were sociable in purpose: greetings, offers, invitations to 
games, kibitzing noises. 

This categorization did not work quite smoothly for Jacob's 
demonstratives, and after a while he began to use an entirely new 
contour directly modeled on the English mid-high-low demonstrative 
pattern. Even though this pattern was on a (proto-) word, the 'high' 
syllable of Jacob's demonstrative was in the 'high' pitch range, 
while the low and mid syllables were in his 'moderate' range. The 
older psychological-social basis for classifying the pitch contour 
of his utterances was inapplicable to the new contour; at this point 
he was beginning to change over into a truly linguistic system of 
pitch contrast. 

We then discussed the problem of how children learn the meaning 
of intonation contours. We acknowledged that there was probably 
Som<: innate component of the association of high pitch with weakness 
and Ie"" pitch ,.,ith power, but beyond that there is a great deal for 
the child to learn. For one thing, the child might have to learn the 
fact that conversations are in general not 'symmetrical' -- usually 
the two parties are supposed to say different things, We Saw evidence 
thut Jacob might not have known this at 12 months, when he said 'thank­
you' in giving objects -- at a~y rate, "Ihether he knew it or not, 
it dido't seem to affect his actions. This observation opened the 
way for the following hypothesis concerning Jacob's use of requests 
instead of demands: he may have picked up on the rising contour 
used by adults when they offered things and services to him, and used 
it to them iil turn in an attem::>t to ELICIT the behavior from them. It is 
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a\co p",sibie that he learned to use req"e5[s fnK listening to adults 
request, hov:evET, and the hYrotncscs are not mutual iy exclusive. 

Jacoh did continue to learl-, norc about the form of conversation, 
3nd by 16:12 demonstrated that t,2 had inde{;d learned about conversa­
tiona'j asymlnctry~ for at thot tire he resl)onde-o to 0 nE"gative state­
Flf'flt (of ..... (hich hc could have l·(I(..h~rstood onl i tnt::: fact that it was 
n0~'jtjV€,) by the correct sr",cicJLle response~ thE" negative: Question 
INo? I. 

y~ have a very ricn set of behaviors hrre. There are intona-
t ion contours \t/hic:h are invariahl'l associated "Jith one word and, 
011 thG othpf ha'ld~ contours which can be used on both words and 
babbl". W, have: narrowly-defined funct ions I ike 'greeting'. vague 
on~s like 'curious noises', and broad, subdividable functions like 
lobta j n r nq goods and servi ces!. WE: have mas tery of form wi thout 
content. (sociable negative question response to negative statement) 
a,d of function where the child's apprehension of the form is at least 
suspect (reQuest contour; 'what's that' taken as demonstrative. which 
it functionally is, instead of interrogative, which it formally is). 
There is meaningless. purely phatic use of intonation contour on 
bahble alongside of semantically controlled use of both contour and 
absolute pitch. In general. intonation contours develop uses on babble 
first a~d then appear on words, but the demonstrative contour appeared 
("Iy on words from the time of its first use. We also have here an 
arra of investigation that is at once highly accessible, because of 
t l'". exis'ence of Co,"puter methods of intonation contour analysis (Fo 
c"tract io~) and the ease of obtaining fundamental frequency and 
duration information from narro\1-band spectrograms, and highly 
proble~atic because our understanding of adult use of intonation 
cor.tour is rudimentary. 

One aspect of the acquisition of intonation helps it to illuminate 
to~ ce~tral problem of developmental psycholinguistics, the interre­
]<:Jtioo cof ti,e development of forrn and of function. Because the child 
~E(MS to find accurate imitation of intonation contour rather easy, 
,!( qct an espc:cially good opportunity to concentrate on the deeper 
ques lions of 1 anguage acqu i sit ion, those concern i ng the ch i 1 diS 

~1derH"nding of ho'" to use language. We are able to observe clearly 
the fascinating interplay between the child's mastery of forms whose 
fun~tions he/she does not fully understand and the attempts at using 
speech for functions for which he/she does not have a form readi ly 
aV3t Ja"l(;. 



CHAPTER VI 

Overview: Pattern, Control. a:ld Contr.a~t 

How did Jacob learn to talk? WI,at did he learn about speech 
com;'lilnication in the months from 12;8 to 20:221 

He learned a great deal about both the form and the function 
of speech between humans. He learned that words have other-oriented 
a~d self-oriented instrumental functions -- that he could use them 
to get people to do things with him and for him. He developed vocali­
zations, both ~~rd and babble, as a means of initiating and continuing 
social interaction; greetings, conversational place-holders and 
responses, invitations to joint action. He also developed requests 
for help, permission, and inform3tion. He learned to use words for 
most of these functions, although at the beginning of the study his 
only 'word' had the sale function of accompanying his own action. 

Control of intonation contour can be determined when some uses 
for some contours can be correlated with utterance meaning or function. 
Jacob's control of intonation contour on babble carrier and his ability 
to use it contrastively can be pushed back to about the age of 13 
months. when he had only three or four protowords, and it may well 
have existed before then. 

Jacob's striking ability and willingness to imitate -- or better, 
10 emulate -- the exterior form of conversational interchange, suggests 
that the process of matching intonational form to function may involve 
the mastery of form as a first step, and then a gradual deepening 
of understanding of the function it serves in the ambient language. 

While control of production did not see~ to be a problem with 
respect to Jacob's learning the uses of intonation contour, the develop­
me:,t of articulation was pervaded by the difficulties of accurately 
matching adult models. Jacob had to discover what articulatory gestures 
make what noises, and then he had to get this information under 
automatic control so that he could say words when he meant them without 
attending to the details of production. We might compare this task 
to learning to write in a new alphabet; at the beginning One draws 
the strange shapes carefully; later one can write the characters 
\-,hile not paying conscious attention to anything but their identity; 
after that on€' comes to be able to write a whole word ~'ithout think-
i Il~ of how to spell it. 
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I have d,-,,:JfllL'rately used this analogy bt.-'Cd:-!se r wish to draw 
atted1 ion to its· ~',eri 1, which n::viCyF::> aft ir,;:::Jrtant point of this 
t"€',is"" \-!(,rds in the speech stream are Gestalten '"hich the child 
~lust learn to arwlyze; the"r' are f)CJt presented irl segments analogous 
to the Intters of an alphabet. T~,e sylloble Seem, tn function as 
a unit cif analysit:, for 5011le chjldrcr~, but if Jacot; used this mode 
of analysfs, it I,va~) not at., pro,'dnent a~" on -::-h(~ onE' hand, his extrac~ 
tiOll or patterns U'IBt extE"l,ded PV{-r tw,::) syllables, and on tht~ other~ 
ar'li11yst5 into segITierlLf.. Th.;; f,-ont-'vm'fL,1 -- back-voHcl pattern and 
the G G pattern (see chapter 3) \"'ere patterns that extended over two 
syllabl;s; the immediate use of initial [d] with several different 
vovlels chowed that the syllable vias i3nalyzed into segments. 

re,r Jacob, vo,'!els c;)used difficulty in the following c;aSeS: 

s"quences of u ... like vocalic elements in a word (either diphthongs 
or XVCVX sequences), and the learning of [~l. (lu] also posed a 
problec', bwt there is too I ittle evidence in that case to argue 
f rO~l.) 

~e have interpreted the difficulties with vocalic sequences as 
not lying in the vowels themselves, but in the difficulty of carrying 
out a sequence of unlike"vowel articulatory instructions. The problem 
\vith [:>1 was partly in articulating it and partly in maintaining 
previously"established [0] as distinct from it. 

The actual discovery of how to say consonants was delayed in 
a way that suggests they presented inherent difficulties to Jacob 
which were then compounded by the difficulties of producing sequences 
of unlike consonants. Furthermore, for consonants, the position in 
the syllable had an effect: at the end of the study, Jacob was 
still restricted to producing [b] only in syllable"initial position 
ard [p] only syllable-finally. 

In certain cases in this study. control (accurate production 
of a sound) developed before there 'Nas any evidence that there was 
output contrast: for exarr,ple, the initial fd] in the first dV(N) 
,,,·rds "as recognizi'lble as a dental although there were no velars 
or labials in contrast \vi th it. 

On the othe" hand, there are caseS where Jacob seemed to be 
2ttemptlng to maintai" contrast even when his control of a sound 
was very poor. as in the case cf his learning [aJ and [bJ. 

The al.slysis of the Jacob corpus that I have presented here I 
regard 2S a step towards what is called in Kiparsky and Menn a 
'discovery theory' of the acquisitlon of phonology. This theory, 
unl ike earl ier or,es, describes the acquisition of motor control of 
articulation and the appearance of rules of child phonology as 
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separate but potenl ially interacting developments. In the present 
work, this theory ha, been further elaborated On the basis of the 
evidence from JacoL. We have here found evidence for clair-ling that 
thE acquisition of articulatory control is separate from the organi­
zation of sound. into phones and phonemes, although these develop­
ments interact. 

In parallel vlith this dichotomy is its teITiporal 'horizontal' 
extension: we find the mastery of certain prosodic patterns and 
the organization of these patterns into small sets of canonical 
forms to be separate but interlinked developments, Organization 
can be manifested in the first attempts at a word, in the carryover 
of a segment or pattern already mastered to a new use. It can also 
be shown in the maintenance of paradigmatic gaps produced by avoidance 
of certain phones, and in the occurrence of paradigmatic disturbances 
in the existing phonemic system ",hen a ne.' phoneme is being learned. 
Finally, it is clearly visible in the consolidation of existing 
prosodic patterns. 

Rules of child phonology are the systematic sound shifts char­
acteristic of c~ildren's output as a result of carryover or consoli­
dation. 

The existing theories of the acquisition of phonology explicitly 
involve a high level of innate determination of the order and mode 
of acquisition, and the discovery theory ranges itself in opposition 
to this deterministic vie". However, innateness is a most difficult 
concept (see Uzgiris and Hunt 1975). There is a sense in which the 
structures of adult language are indeed innate: much of what we 
account for in linguistics must be a consequence of human biological 
parameters interacting with the a priori requirements of a communi­
cations system, just as human biology exerts profound constraints 
on baseball games and the design of furniture. 

With regard to language acquisition, the innateness question 
is, in Slobin's words, a red herring. There are too many obstacles 
to deducing interesting consequences about language or its onto­
yen"sis from consideration of ,.,hat we presently know about humans 
and communication. For one thing, language might be very far short 
of a potential optimum human communication system. Another~ more 
releva"t to the enterprise at hand, is that the end state could 
he much more highly determined than the route by which speakers 
e"rive at that end state. 

A chi ld must observe language- in use and dev1sp ways to under­
stand it and enlploy it. Some biological facts, I ike the fast-fading 
BllC!itor'l ~,hi....rt-tenn memory, will restrict the childls options, and 
some, I ike the ability to discriminate fine details of sounds in 
the speeCh-SOll'ld r~nge, viii I facilitate the task. Probably some 
"lOde" of attad on language learning are more efficient than others. 
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Pcrha~'; chi lclren avo1d ~.ol1le ef the concE.ivahl~ biJd vJays of going 
about learnin, languagc because they are. neurologically constructed 
Ie avoid then" but we have no a'~llrancc that they do avoid them. 
Perha," S()G,~ of them mak" son',' very bad initial aner-'pts at figuring 
out wh(Jl adu1t:: Drf' rioing v.,rh~.rl they talk, and th<'" unproductive attempts 
ar~' S0 ftuitles5 that all wp can see is variation in the age at which 
chfidrt'.n ::.tart to talk. Or rCl'haps, if iJC iook closely, we vdl1 
sec an ever grc.:1ter variE:'ty c f childrenls ap;1t-oaches to the task of 
lear"ning language. 

In synopsis, think that the data and arguments of this thesis 
c"'" be reduced to the folloy;ing statements: 

I) The functional development of Jacob's word '<as from ritual 
accompnniment of his own action to,,"1Iards flexible instrumental use 
of language for varied e~ds. 

2) Formal development of phonology proceeded by the interaction 
of a) the establ ishment of certain articulatory patterns, segments 
and prosodies and b) the paradigmatic organization of those patterns 
into phones. phonemes, and sets of canonical forms, The 'unfolding' 
theories of acquisition of phonology of Jakobson and Stampe and the 
'extrilction' model of Olmsted are unable to account for the data; 
an interaction theory is required, 

3) When there is meilningful use of intonation contour on 
babble, the primary information given by the intonation contour 
concerns the 'mood' of the utterance along a gradient from 'demand­
ing' te' 'requesting'; the function of the utteraflee is primarily 
communicated by gesture and physical setting. 

4) At the age studied he'-e. mastery of aspects of the exterior 
form and phatic function of conversational exchanges proceeds while 
cOllprebension of the Information conte<1t of conversation is still 
very' r"idimentary. 



SIJPPLEMENT 

Cognitive DcvclorHient Testin9.. 

1. Discussion of interpretatio~ of U~giris arld Hunt tests 

2. Results of Uigiris and Hunt Tests administered by 
S. Haselkorn 

I. Discussion of interpretation of Uzgiris and Hunt tests 

The ever-present danger in psycholinguistic studies by the 
psychologist is that he or she will underestimate the complexity 
of language acquisition in looking for an accepted doctrine of language 
development to work from; conversely, the danger faced by a linguist 
like me is the temptation to take a digested version of a leading 
and attractive psychological theory as True. Fortunately, my dis­
cussions with Haselkorn and the detailed data-based critIque of 
Piaget in Uzgiris and Hunt have prevented me at least from falling 
into the grossest variety of oversimpl ification, although I am sure 
that many subtler oversimplifications of psychological theory are 
pr'esenL The major oversimplification which Ulgir;s and Hunt warn 
against is the reduction of the description of a child's level of 
development to a single parameter, the parameter of belonging to 
one of a I inearly ordered set of developmental stages. They repeatedly 
caution that progress in the separate areas or branches of develop­
ment tapped by the i r severa I sea I es of tasks seemS to proceed at 
different rates, "suggesding] that there may be more independence 
in development than a stage theory encompassing all of early 
rsychological development would require" (p. 134). 

It goes without saying that this warning should be taken 
especially seriously by psycholinguists attempting to correlate 
linguistic and psychological development. Furthermore, the present 
study, in which \.,e have naturalistic diary observations and the 
test results, brings out another complication in the assessment of 
ability: spontaneous behavior which seemed to fit the description 
of an advanced stage sometimes appeared at a time when Jacob's per­
-formance on tests belonged to a less advanced stage. Fer examp1e" 
Jacob had 50<0e games of pretending which a naive observer would 
certainly call symbolic playas early as 13:24, when his performances 
on the U & H scales were interpreted as appropriate to Piagetian 
sensari-motor Stage IV and V. Haselkorn and I presently have two 
lines of explanation for this dlscr~pancy (both of which could be 
true simultaneously), and there may be others as well. 
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The first lin~ of explanation is concerned with the intrinsic 
pr"rertit:s of develop",ent. TI,c important point is that symbol ic 
thought surely docs not suddenlr e~er9£ from the child's head 
like Athene in full armor, and it would be il hurlesque of Piagetian 
11)"",.'1 to ascribE: ~,uch a c1"im to it. Compare: In chapter 2 we 
follc.wed somethit1(1 of the ("volU1 ion 0' ,Ia<:.ob', use of words and symbols. 
It VJas Ci long, SIOH ~lrOC€~~,. \!o:-ds did not make the transition from 
signal to symbol in a flock; for a vlhi Ie there seemed to be only 
one \-Jord, 'do\lJn', whic!l had several possible functions. Later, the 
Clction words as a <:.Iass could be used flexi bly, but names of objects 
were st i II almost always found as pure labels. 

I see the emergence of symbolic play and symbolic thought as 
likely to be similar, although there is simply not the breadth of 
beh;;vioral observation in this study that would be required to defend 
such a claim. I mention it because it is suggested to me by the 
following seauence of informal observations: At 13:3 Jacob pretended 
to feed a toy giraffe some toast; at 13:15 Jacob pretended to feed 
both real people and toys with an empty plastic spoon; and by the 
end of the study he used a toy shovel for a spoon, an upside-down 
hoilovi toy duck for a dish, and not only 'fed' his toy animals with 
great care and precision but also handed me the shovel and gave me 
a pantomime sequence of instructions to put the shovel in the 'dish' 
and then feed several of his toys. 

Surely one does not want to be forced into the position of 
saving that play-feeding became truly symbolic in such-and-such a 
week, nor can one make general statements about Jacob's abil ity to 
syr;bolize in general based only on his performance in the very familiar 
routine of play-feeding. which could have been far in advance of 
his 9",neral level, just as his first instrumental use of 'down' was 
ahead of his general linguistic level. 

The other possible line of explanation for spontaneous behavior 
sometimes seeming so far in advance of test behavior is the depressing 
possibility that in spite of the care taken by U & H to devise reliable, 
replicable test tasks, and in spite of Haselkorn's generally success-
ful attempts to establ ish comfortable relations with Jacob (who learned 
to greet her and her bag of toys very enthusiastically after a few 
visits), the novelty and stress of the test situation still caused 
syster:'atic underestimation of Jacob's abilities. While this can 
never be discounted completely, I doubt that the tests are so 
seriously defective. Stress creates artefact, but novelty tests 
for general competence. There are diary observations which are 
completely in agrecfTlent with the test results. Thu~t: oU5ervations 
concern Jacob's reaction to novel situations that came up in our 
rlai Iy routine. For example, Jacob I-laS able to Indicate by a pan to-
",ime ge,ture that ,,-, vlanted me to do something that I usually did 
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for him many times in the course of a day -- put together two pop­
beads. yet when lint roduced a new game of runn i n9 a toy motorcyc Ie 
up his leg and then stopped, al I he did was lob the motorcycle at me 
and wait. He "as apparently unable to give pantomime instructions 
in thr novel situation. 

include these observations, unsystematic as they are, as 
examples of the difficul ty one may encounter in trying to charac­
terize a child's general level of cognitive ability in order to 
formulate and test hypotheses about the relation of cognitive to 
linguistic development. Hoping that I have now warned the reader 
sufficiently against the search for a magic number which fully 
describes the child's level of cognitive development, I also include, 
for the reader's convenience, figures derived from Zachry's (1972) 
analysis of the U & H scales with respect to the Piagetian sensori­
motor stages. Jacob's performance across the four scales tested 
by Haselkorn usually straddled adjacent stages. This absence of 
a simple translation from U & H scale steps to a single sensori-
motor stage is not likely to be due to any fault in Zachry's analysis, 
for UZgiris and Hunt observed the same phenomenon in a much more 
direct fashion when they were devising their test scales (p, 51): 
" ... infants responded to most of the eliciting situations prepared 
by the examiner with one of the critical actions that Piaget had 
described. This permitted classifying their actions as indicative 
of one of his stages of functioning. The examiner used the narrative 
records to determine the sensorimotor stage which seemed to be most 
characteristic of each infant ••••. This initial classification, 
made by the same examiner who had observed the infants, depended 
heavily upon behaviors indicative of the general development of 
object construction and representation. It was noted that in other 
branches of development such as imitation or operational causality, 
the actions of a substantial proportion of the infa~ts seemed typical 
of a stage either preceding or follo~ing that which characterized 
their general level of functioning defined chiefly by Object construc­
tion. This observation suggested that perhaps development does not 
proceed at an even pace in all branches as impl ied by Piaget's 
stages .. !! 

2. Test resul ts 

There Were seven testing occasions, at 13:23, 14:7, 14:28, 15:26, 
17:2, 18:11. and 20:13. The test is divided into six groups of 
tasks, of which Haselkorn administered four: Scale I. The Develop­
nent of Visual Pursuit and the Permanence of Objectsi Scale II, 
The Development of Means for Obtaining Desired Environmental Events. 
Scale IV, The Development of Operational Causality; and Scale V, The 
Construction of Object Relations in Space. Scale I II and Scale VI 
were omitted. There are a few cases in these tests ",here the issue 



Menn - 163 

" the child's ability 10 pErform SO:',C l2';1e ,;ithout being sho.m how 
first. !n these cases, the test iteli~s \"-Iere presented to Jacob in 
~:.;urh an orde!~ thLll no earl ier ta~)k provided (j clue: as to how' to do 
th:: task ill que~1.io:l. In gpnf'ral, IIOI-Jever, these tests are designed 
lr- bf' irl::;ensitive tn orde,r or prL~-,erltati(!rJ ()f tasks. Ulgiris and 
Hlml ar,pro2ch the notion of the chi Id's levE'1 of development in 
tcnn::. of \·Jh€·ther lhr' child carl fjt-,t hold of aj'; idea and usc it, and 
nDt ltJI,I:_~hcr it hElpprns to hav( OC(l'rred to hini/hcl" prior to the 
testin~ occasion. They say (p. 53): "Since the aim was to obtain 
e'Jidence in the fonn of clear imp]ications from the infant's actions 
in tile eliciting s;tuatior·s of specific capabilities and of specific 
UHlstructinn of re,:' i ty r.:.ther than to scol~e the presence or absence 
of p~rticulal- responses to 5t2rld~rdized test items, there were no 
i~.iurjctions against repeating the presentation of an eliciting 
~:tuation, against postponing it. 01" against modifying its non­
critical aspects." 

2.1 Fir'st test ses',ion, 13:24 

Sc~le I. Visual Pursuit and Object Permanence 

Jacob was able to find an object which he had seen S.H. hide 
ur,CtJ a cloth (performance 4b and 4d on Scale I Examination Record 
Form), to find an object which he had seen S. H. hide under one of 
tVIO clcth~ without being confused by the presence of the second 
( 10ttl (performance Sc), and on several (but not all) attempts he was 
"ble to find an object which he: had seen S. H. hide under one of two 
cloth·; even when the hiding place of the object was repeatedly switched 
froPi one cloth to the other (6e, 6b). This is performance at scale­
stCD #6 of the U & H object-permanence scale, and is considered by 
iachry (1976) to be behavior belonging to Piaget 's sensori-motor 
sta9" V. 

Sc,~jle II, Development of Means for Obtaining Desired Environ­
ITientd1 Rfsult~ 

Jocob, when he had an object in each hand, reached for a third 
cLject ,'ithout letting go of either of the others and was thus unable 
to ora'" it (performance 4a on Scale II); when he was confronted by 
an out-of-reach object resting on a 'support' (e.g. flat pillow) 
which he W2S able to reach, he persisted in trying to reach the goal 
object ~·,:;thoul using the support as a means of pull illg the goal object 
clo',e' (performance 6c); when an object was placed at a distance 
frey hir': 0:-1 the floor, he crawled aftu- it to get it (performance 
5(;, ~hen he was in a high chair and an object he seemed to be 
intel'f'stec' in \\'c1S dangled oUi of reach by a string near his hand, 
~" !T1Cr£1~! played \f..lith the strjn~. Here, Jacob was at U [,. H scale step 
(1-4 C't; Sc:;::,l(;; II, hlhich is at Piagcl1s sensori--rnotor stage IV according 
to Lacbri. 
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Scale IV, DevelopF,ent of Operational Causality 

Here, Jacob also performed at Piaget's sensorimotor stage IV, 
according to Zachry's analysis of the U & H scales; he was at scale 
step 12 of Scsle IV. Specifically, he behaved as follows: When 
S. H, 'created a spectacle' -- that Is, did something which aroused 
Jacob's interest, he did nothing which could be interpreted as 
encouragin9 her to repeat the action during her pauses (Sb); when 
the 'spectacle' involved action on an object (blowing up a balloon), 
he tried to imitate her behavior (without succeeding in blowing 
it up) (behavior 6e, Scale IV), and when the action was winding 
u~ a mechanical toy vehicle, he only moved it across the floor 
manually when it ran down (performance 7b, Scale IV), 

Scale V, Construction of Object Relations in Space 

On scale V, Jacob's performance was a U & H scale step #3, 
interpreted by Zachry as also being at Piaget's sensorimotor stage 
IV. Jacob was able to recognize the reverse side of objects (Sc, 
Scale V), removed small blocks one-by-one from a deep cup rather 
than pouring them out (6c); in imitating the building of a two-
block tower, he did not leave the second object on the first (7b), 
and did not seem able to learn to use an inclined plane as a 'hill' 
for objects to roll down (Bb), He sometimes looked to See where 
dropped objects landed (9b, c); he did not try to make detours around 
a barrier (a chair) to retrieve an object which was rolled beneath 
the barrier and to a point beyond it (JOb). 

Comparison with Use of Language 

From the beginning of the study at 12:B until the first test 
session at 13:23, Jacob was recorded as having used six (proto-) 
words: 'thankyou' in the 'giving' game, 'Jacob' in playing 'peeka­
boo', 'no' and 'don't' while contemplating or engaging in forbidden 
behavior, 'there' when putting Objects down, and 'toast' on one 
occasion, apparently a request. 

13:23 Summary of First Test Session 

Scale Scale II Scale IV Scale V 

step # 6 4 2 3 

sensor i motor V IV IV IV 
stage 
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.Jacob's pfrforr~l:Jnce Oil thj·, S{'SSiOFl \~};;JS at LJ [, Ii scale step 
,')" ?iaqet's scn:-;crirnoUJr :-~ta!Jc V ac.cI}rdinq to iacf~ry. He could 
r1'1',-: Efficrentl';, find an O~)j(ct hid .. je~1 unde!' ,J cl(;[I, in rnvre complex 
( ; rU."'j1'-·, (JriC-C r ,: 'vIn(m he tvd \,!i)~ chrd i t 1)(.'; n:l hi c1den under one of 
:hre;o: cl{)tfle~, Iyins next to one iJnother {Scale 1, perfornance 7c} 
cr when he had seUl it hidden ~n:JE'r <J pi Ie of three cloths (Scale 
!, 9<). If he first .a~ an object hidden under one cloth and then 
S2~~ i~ moveJ te, a piace under 0noth~r cloth (successive visible 
(\i::.placf"'!r:t"fll), hi: s{~arched at ra~ld(:l-T: under the cloths until he found 
. t (8" I _ C l • 

Sc,de II, Development of Me"ns foc obtaining Desired Environ­
mental Results 

Jacob al this second session performed at step #7 on Scale II, 
\,hich Zachry places at Piaget's sensorimotor stage V. This time, 
"hen Jacob had an object in each hand, he put one down before reach­
ir·n for a third object (perforrnance 4c, Scale II); when he was pre­
>croted with a desirable object beyond his reach which rested on 
a supcort within his reach, he first just reached after the object, 
hut aft"r he was shown how to get i l by pull ing on the support, he 
,,;:os able to do it for himself (6a and 6d, Scale II). When he was 
~eated in a high chair and a d~sircd object was dangled out of 
reach f rom a st ring near his hand, he seemed unab I e to recogn i 2e 
any w"y that the string could be used to aid hirn to get the object 
(9" a',d 9b). 

Scale IV, Development of Op€'rational Causality 

Jacob's performance here did ~ot come out neatly with respect 
l" thL scale stCD<~, but seemed to oe partly at step 114 and partly 
al step ,#5 of Scale IV, which comes Ollt partly at sensorimotor stage 
1\ and partly at sensorimotor stage V in Zachry's interpretation. 
;!her. S. H. blcl'i up a balloon, sometimes he just touched her or the 
bolloon and \-Jaited, (6e, Scale IV), sometimes gave it back to her 
(bdl. and sometimes tried to imitate her action on the object (6e); 
"lien eh" \·Io~nd u~ <: mechanical vehicle, he only tried to put it 
throu"h its p2ces manually instead of giving it to her to wind up 

. '7) ag21T"i \, l..1 • 

Sc~le V, Construction of Object Relations ir Space 

H·:'cc J"v:o:, performed at scale step 10, which Zachry places in 
PIG:'.,,:,l.:> s,,~n.::>r::-·motor staqe V. When several blocks vJere placed in 
a CUI" h,,; tt:d ["lrn. re~novc tht:1'1 sjngly~ as he had t\vo weeks before, 
hL,' neIther d:d he pour then, out; ir"~tead. he discovered that he 
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could keep the CU,I right side up and bounce the blocks out by shak­
ing the cup up and do\"~. At this session he built a tower of two 
objects (7e, Scale V), and allowed toys to roll dmm an lnel lned 
plane (8c), but he acted baffled by the problem of detouring around 
a chair to get a ball that had rolled under and beyond it (10 
other) . 

Compari son vii th Use of Language 

In the two weeks from the first session at 13:23 to the second 
at 14: 7, Jacob had added two more (p roto-) words, 'down' and 'round', 
both used to accompany his OWn actions of knocking down block towers 
and rotating objects. 

14:7 Summary of Second Test Session 

Sca Ie Scale II Scale IV Scale V 

step II 8 7 4 - 5 10 

sensor imotor 
stage V V IV - V V 

2.3 Third Test Session, 14:28 

Scale I, Visual Pursuit and Object Permanence 

On this session, Jacob performed at step #10 on Scale I. In 
addition to being able to repeat his earlier performances in finding 
objects hidden beneath cloths, he could now find an object after 
'successive visible displacements' by searching efficiently under 
the last cloth in the path (8f, Scale I). He could also find an 
object after an invisible displacement: that is an object which he 
saw S. H. put into a small box, and which she then poured from the 
box into a hiding place under a cloth without allowing him to see 
the actual transfer (IOd, IDe). Furthermore, he could find the 
object after two invisible displacements -- that is, when S. H. 
put the object into a box, moved it under one cloth, pretended to 
pour it out under there, then moved the box under a second cloth 
without allowing Jacob a gl impse inside, and finally poured the 
object out under the second cloth (J lc). In this task, Jacob 
immediately looked under the second cloth for the object. According , , 
to Zachry, this is performance at Piaget's sensorimotor Stage IV;f' i 

Jacob had a capacity for 'representation' of objects which were out 
of sight. 
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,'~,,jc II, Dl'J~lopmH,t of ~1L0":, fo' (lilteining D~sjred Environ­
lil~~~lt;:Jl EVEnts 

Or, thi:) SCSiL, JaCCLJ seemed 10 t,,JVf' made 1 itt If progress~ He 
sti 11 !:;,e:'forrr,ed 3t scalf step ~j7~ (sEn~:orimolor ::tage V according 
to lr'1():t'y). Ht-: becai'~c bCH'(·d or frustrill.cd at thp t(1,:.ks higher or. 
t:,IS sc;_,le. 1ther, confrontt:::d i,.ith tilt tD:,L of dt'vi:::.,in9 a way to get 
;. In'lu n{;cklact~ i~1 a coniti(H~r v!hich W.?.~ to-) vJQbhiy tc stand by 
i~7Clfr hf: '-'i3:: una\.-}lf' t(J nn ~o (lia, to); anothrr standard task was 
alsc, beyr'nd hin]! he ~~s qiven ~ ~et of standard p1astic blocks, 
idcnticc:ly shaped sqU(it cylin(ipr~ e."ich '\"ith [1 hole through the 
,dddlE', of diffErent brir)ht enl"r" ,;ith a dovlcl \-Ihich fitted through 
th~ hrles. Tncrc was also onL 'I()ker', a cylinder exactly like the 
ol'h~r$ in shape but without", hole, In this task the subject is 
f;r~,i srH'~'m nfW'; to strinq the blocks Of! the dowel; when he/she has 
90tt(O-;n u,:-ed to this \<-/3'/ tn ria',' Itdth the blocks, the 'joker' is 
mixed with tbem and the chlld's reactio~ to it is observed. On 
this occassion, Jocab did hot SE'ef1~ to understand that anythil"lg vIas 
the matter with the 'joker', belt just kept trying to shove it onto 
the dowel with the other blocks (12b), 

On U & H scale IV, development of operational causality, Jacob 
w"" n(M clearly at step 5, Piaget's stage V according to Zachry, 
Ho\' af ter S, H, wound up a mechan i ca I toy and it ran dO\-In, Jacob 
relurqed it to her instead of pushing it around (?d). Furthermore, 
hE cO'lilunicated by gesture that he wanted it to be wound for him. 
This i, entirely consistent vlith his behavior if' the non-test 
,'tunion in which he vias trying to get adults to turn him around 
in a revolving chair (ch. 2). 

On U & H scale V, construction of object relations in space, 
Jacot hac' progressed to a boundary between scale step 10, placed 
!:y Z2'C~lry at Piage.t's stage V, and step II, which Zachry places 
rit Piaget's Stage VI. He made a detour to retrieve objects which 
had rolld under barriers (10e), usually 'shOlved appreciation of 
C" fo~ce of gravity' in allowing toys to roll dOlln an incline 
(Ce, h). but did not respond t') questions about the whereabouts of 
a· aL,,,,,;,t famil iar person (lla). 

In the three V<.'eeks netV/eC'il testing sessions two and three, 
,1,,(:(,:, acquired three flev: action-accompanying proto-words [ioio] 
'J;', and 'tap-tap', and the lab,,] 'doll'. He had also been reported 
t~< us.' 'do'rln' as imp,.::retive t COI1'l!llent on action of other, ["eport of 
o"jcct falling, and on 1~:24, as a commentary a5 he peered out of 
2H· el9hth-storey windm'/: this one \vord showed autonorr:y (see ch. 2). 
i:-l;~;, t.t":.ting sessio'l vias also the occasion of the videotaped event 



disCUSSEd in chapter 2 ir, ",hich Jacob seemed able to use his protovlOrd 
[ioio] only to narrate action, not to request it; he conveyed his 
requests by gesture and using intonation contour on babble carrier. 

14:28 Summary of Third Test Se';sion 

Scal .. Scale. I I Scale IV Scale V 

~tEcI' " to 7 5 10 - I I .. 

sensorimotor 
stage VI V V V - VI 

2.4 Fourth Test Session, 15:26 

Sc"le I, Visual Pursuit and Object Permanence 

jacob's abil ity to handle 'invisible displacements' had increased 
to U & H scale step 14: S. H. placed a desired object in a box, 
pretended to pour object out under two of three cloths placed in 
front of Jacob, and actually poured it out under a third cloth. (The 
actual hiding place varied as to "'hieh cloth it was and whether it 
W25 the first, second, or third cloth in the action sequence.) 
Jdcob had not been able to see the object since the time when it 
was placed in the box, but as SOOn as he was shown that the box 
was empty, he began a systemat ic search for the object under the 
cloths, and if it was not under the last one, he immediately checked 
another unt il he found it. 

S. H. argues that the U & H scoring system, in requl rIng the 
child to search under the Screens 'from the last screen back to the 
first' is irrelevantly strict here; that criterial behavior to show 
that the child has 'representation' of the object should simply be 
that the search for the object is systematic, with a single check 
under each cloth, until the object is found, indicating that the 
chIld knows that it is under one of them and can remember which 
cloth(s} he/she has already looked under.) With respect to object 
pe"manence, Jacob was thus further advanced into Plaget's stage 
VI according to Zachry. 

On U & H Scale I I, development of means for creating desired 
environ~ental effects, Jacob had progressed considerably, performing 
at U & H scale step 12, which Zachry places at Piaget's level VI. 
1his tifl'e he could use a string attached to a dangling object to 
haul it up within reach (9f), and was able to Quickly figure a way 
to' huld the vJObbly container up with one hand I-ihile getting the long 
floppy necklace into it with the other (1le). However, he was 
"pparen:: I y unavia re that there was anything the matter wi th the 'joker' 
in the set of cylindrical blocks, and kept trying to thread It onto 
the omve IIi ke the others (12b). 
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0'1 U t:; H scair- IV. dr'it:':lop"'(':,i C-: operati(;i1ilJ causality, 
Jacob was nm} performing at 'Ci'" str'p 6 or 7, both of which lie 
\'o'ithin r;39ct 's. -.:tag£' VI 2(COI(J:'-~ H~ Zact1! I'. Ncr,-] after S. H. 
hn>i yJOUllr1 up rt toy and it 'lad lTI, c10,;r •• hr> 5(')fTlct ime~:. gave it back, 
tiut hD fIis0 trie\,: to ~"ir,;d it hiPl:,(,lf [-r1r:- be-in~ ShO'dO how, or 
SOf,I',; tir;l(-;::. \·:ithout even hei'lp -:!'!O'.-,'f!. (Ll, h('; 7ci~ 7e, 8) 

Orl tr:€: t<lsk~., of U [, H ':)£:31, If, c()n;,1r-uc[-ion of ohject relations, 
~~Ich Jacob had mAstered at the third se,sion except for the verbal­
rf'sponse tter"f no results were obtained; he was uncooperative and 
proD2b:\: bore·d. 

The fourth test sec-s ion vIas four w(:eks after the thi rd, at 
15:26. Jacob had added only thr"c \/Ords to his active vocabulary 
ir, those four' we('k~'J 'hE:llol, 'he-rei as an accompaniment to giving 
ar; object, flrl(! th ... : predicate lh-:!tl. But in terms of function, 
tresc four weeks had ,een " good deal of progress. Jacob had begun 
to regularly use his action words \-Jith rising contour to request 
acti;..;n and p~rmission to act, and to ask for confirmation of his 
prediciltions. (ch.5). Words. or at least action (-lOrds, had 
fully joined gestures and intonation contour as meanS to get adults 
(0 do things for him. 

I:,: 26 Summary of Fourt h Test SC5S ion 

Scale Scale II Scale f V Sca I e V 

s t €p fi 14 12 6 - 7 No results 

Sensor imotor 
stage VI V f VI 

The fifth session \",a5 fiv( vlccks after the fourth l at the age 
of 17:L'. Eight words, seven of thern object names and one the 
d~mons.rative 'what's that' had been acquired in the interim: the 
object nilmes '''ere used only as lahrds, but the action words con-
t i nued to be used ill a vari ety of way':.. ,Jacob cont i nued to perform 
2! the top of scale I, object permafler,ce. although he was a little 
bit erratic in sOme of hi. searches for objects under cloths (13b, 
c, 1 ,d, 15 systematic but not in special order), maintaining 
a Pi~;,c,t stage VI performancf'. Wi th respect to scale II, development 
of ITKil'" for obtaining desired environmental events, which he had 
n13stc!"t;;j at the fourth sessior: eXf..e;JL for the rings hlirh the 'joker', 
he We' 0 lmcoc._perative and no rcsul ts ',...;ere gotten except for that last 
ta~k. Hfre he ::;.hov/ed SOilK; ir:r:rc1 \'er,enr.; after One bout in which he 
( r i (~j tc' force thE.. 50 lid I Joke;' i onto the dO\rJe 1, he was presented 

\.:1 t;. i'he, set of blocks ;:; 5ecJn~i time, a!ld or the second occasion he 



170 - Menn 

tried the 'joker' once and then set it aside (l2b, d. Presumably 
he would have also maintained a Piaget stage VI performance on this 
scale too, if he had becn cooperative. On scale IV, development of 
operational causality, there was no visible change or even a slight 
regression (6d, 7d, e): Jacob handed back wind-up toys to S. H. 
or tried to wind them himself after being shown how, but did not 
si~ply go right for the key himself as he had at the previous test 
Session. On scalt: V, construction of object relations in space, 
he maintai~ed his top-of-scale performance, so that one can consider 
him to be in Piaget's stage VI there too, according to Zachry. 

It is evident that Jacob had little more progress to make on 
these scales after 17:2, since they top out essentially with the 
overall attainment of Piaget's stage VI. However, he was tested on 
some of the tasks at two more sessions, at 18:11, and 20:13, for the 
sake of completeness. On the last session, he succeeded In avoiding 
the 'joker' ring after trying it once 02c, scale II). On the sixth 
and seventh sessions he almost always tried to wind up the mechanical 
toys himself before handing them back to S. H. (7e, scale IV, on 
session six; 7f, d on session seven). S. H. did not check out the 
remaining task in scale V on those sessions, response to name of 
absent familiar person (task 11), for her own work as Indicating 
to her that this task was unsatisfactory as a test of the concept 
of absent object. However, Jacob had spontaneously illustrated 
mastery of this concept long before this time. A clear example 
occurred at 16:5 (before S. H.'s fifth test session), when Jacob 
took me by the hand in the living room and led me into the bedroom, 
and then indicated that he wanted an object stuck out of sight between 
the crib and wall. This proved to be his bottle which he could not 
have seen for over an hour. 



Tab I e ~ SUDDlemc~t Su~nary Table Part 1 , test results, lanquage use 

1st test 2nd tes t 3rd test 4th test 5th tes t 6th test 7 th test 
sess i on session sess ion session session session sessio"'! 

13:23 14:7 14:28 15: 26 17:2 18: II 20: 13 

Scale I 
U&H 6 8 10 14 14 (loss of 

5-en V V VI VI VI 
i nteres t) 

perm.:lncncc 

Scale II 
rneans to U&H 4 (]) 6(7) 7 12 
des ired 

IV V V events 
5-m VI 

Ie IV 
opera- U&H 2 4-5 5 6-7 
tional 

IV IV-V V VI causa- s-m 

1 i ty 

Scale V 
construc- U&H 7 10 II no 
t j on of 

IV V VI 
res u 1 t 

object 
s-m 

relations 
3: 

'" use of " " 
1 anguage proto-words I down' wide obj ec t 

accompany h j s used as range words 
" own action impera- for used 

tive; act ion as pure 
others words labels 
s t i 11 
Isignals I 



172 - Menn 

Table 6 Supplement Summary Table Part 2, selected Spontaneous behavior 

12: 15 

13: 3 

13: 1 3 

13: 15 

13:20 

13:22 

13 :27 

13:29 

1~:3 

14; 10 

1~;21 

15:5 
15;26 

15: 29 

16:5 

shows obj ect to person 

pretending to feed person; babble greeting 

pantoi',ime action in order to check for permission 

pretends to feed doll and person with empty spoon 

does not understand how to orient two nesting blocks in 
order to make a tower 

holds out pop-beads to l.M. in order to have them put together 
(very familiar toy and adult action on toy) 

fails to elicit adult cooperation in newly-introduced game 

gives object to adult to have action on it repeated 

babble call for food 

points to desired object 

pretends to 'drink' object from can 

hunts for absent objects on purely verbal cue 

pretends to sleep, pretends doll is sleeping 

puts l.M. 's hand on object to be manipulated 

leads l.M. to hidden bottle (see text) 
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APPENDIX 

I. Jacob's Output Vocabulary 

2. Uzgirls and Hunt Test Forms 



KEY Tv APPENDIX 

Alpha!'." .. '.) c~'!_J:_L5 t i_flj) .. of Gro5~~_~2~ 

70(· 'A' 1 !:; bL!~ 305 'E I 

29 1\ all I ~I, buttoll 168 egg 
80 "I I gooe 13 bye bye ~5 ca r 

223 alphabet book 39 earring 
I I,D apple 219 I C I 1~2 eat 
231 i"lDpie jui ce 163 cake 138 eye 
233 F-PP Ie sauce 9J car 

27 {a; rou~d 134 cat 306 'F I 

235 ash tray 84 catch 300 feet 
98 (a)way 109 ce rea I 255 fence 

103 chair 150 fish 
207 'B' 120 cheese 87 fish block 
181 b"by 8~ chest 317 fit 
327 back 143 chocolate 190 flag 
279 backwards 221 cl ick 241 flower 
314 bag 130 clock 99 fly 
101 ba I I 34 close 162 frog 
111 banana 303 comb 
172 bang 52 cookie 307 'G' 
227 bark 72 cork 157 gate 
166 basket 192 cottage cheese 76 gently 
325 battery 174 crack 75 get 
139 bead" 37 cracker 88 giraffe 
182 bell 225 crumb 93 give 
263 be I t/buck I e 285 cougar I 1 glasses 
275 bib 36 cow 201 grandma 
257 bi ke 105 cup 167 gobble 
329 block 54 gone 
315 boat 186 daddy 244 goose 

.. " ),1 book 102 dance 
boot 312 deer 276 'H I 

1 I I boo l( I {' 28 diaper 180 hair 
i OL; bott 1 e 214 dirt 152 handle 
231' botto;n 16 doggie 62 hat 

Z1 bounce 20 do II 53 he 110 
:> t,~ bowl 245 domino 51 here 
I It, hox 135 Donald 281 hi 
13: boy 174 donut 146 hiccups 
216 break/broke 95 door 9 hm 
1 brush 210 doorbe II 188 ha~mer 

118 b\Jb'-'] (" 22 dot 58 hole 
? )~'< bdCkt: t 9 down 324 home 
18i., bunp 42 duck 273 horn 
109 burp 158 dump 237 hors i e 

159 dump truck 49 hot 



Menn - 179 

256 hot dog 228 mi t ten 293 rabbit 
17 hug 234 mommy 272 ra~n 

33 monkey 296 raisin 

259 icc 35 moo 283 Randa 
IS in 149 mop 213 rattle 

J9~ iron 193 more 218 read 
262 my/mine 160 record 

222 ' J' (red] 
117 jacket 289 nice 114 reel 

7 Jacob 4 no 209 ride 
149 jam 290 nope 21 ring 
1 16 jar 66 nose 122 roar 

114 j i ng I e 185 no way! 320 Robin 
176 juice 25 nut 78 rock 

40 roll 
295 ' K' 295 '0 I 239 rug 
177 kak~ 71 off 

10 key (s) 301 oink 129 salami 

73 kick(ing) 41 okay 155 salt 
155 knob 326 01 ive 211 Scho II 
200 knife 24 on 292 seal 

204 open 205 see 
60 lady 137 out 148 sew 

183 lamb 267 outside 153 shaker 
298 lap 224 owl 321 sharp 
164 latch 302 she II 

92 leaf 31 I 'p I 270 sh j rt 
lSI leak 318 pedal 56 shoe 
194 lemon 173 peep-peep 64 siren 

195 lentils 19 peekaboo 26Li sit 
236 letters 203 peg 121 slate 
322 1 i d 18 pen-cap 118 s I ide 
69 light 323 penny 129 slingshot 

132 1 i me 156 pepper 264 snake 
136 I ion 327 piece 70 snap 
287 Lise 284 piggy 83 snow 

50 look 274 pillow 57 sock 
253 plane 266 spoon 

230 magnet 212 play 165 spout 
291 mai lbox 258 pocket 154 squish 
197 marna 215 pocket book 288 step 
181 man 100 pot 48 stick 
249 matzo 59 pu II 282 sticky 
187 me 293 puppy 242 stopped 
108 meow 115 stroller 
127 Mickey 68 quack 246 sugar 
260 ;e,i I k 89 swing 

326 mi rror 



220 'T I 
30~ table 
110 ta i I 
94 tangerine 
32 tap 
97 tape 

313 tapedeck 
79 t e" 

125 teapot 
~6 teether 

I thankyou 
123 that 
243 that'sa 

3 there 
107 this 
85 thumb 

113 t i Ie 
2 toas t 

[ tomato] 
82 toe 

297 top 
250 tOl-Ier 

26 toys 
96 tractor 

238 train 
12 tree 
91 truck 

247 turkey 
31 turtle 

261 uh-huh 
61 uh-oh 

169 uh-uh 
316 umbrella 
179 under 

30 up 

224 'V' 

145 walk 
175 wall 
147 watch 
271 way up 
ZOZ wet 
278 what's that 

44 whee! 
77 whee 1 
65 whistle 

178 wind 
81 window 
47 woof 

280 workshop 

7~ ya 
313 yak 

[yeah] 
308 you r back 
171 yum 

208 'Z I 
128 zebra 

43 zip 

26 [ioio] 
67 [esal [zal 
5 [deka] babble 

63 retroflex babble 
104 e r •.• 
25 [ori] babble 

107 [zf) (this) 
6 'razzberry' 

noise of whistling top 
133 im; tat ion of pump 
161 coronal click 
268 [Esj2] (interrogative) 

1. lIords in square brackets [ ) 
were only reported; they were not 
taped or written down on the spot. 

2. Capital letters, e.g. 'B', denote 
names of letters of the alphabet. 

3. Double entries such as belt! 
buckle or kick(ing) indicate that 
it was not possible to decide which 
of the indicated adult forms was 
Jacob's intended target. 



Se5-s[on 2 3 4 5 6 7 8 9 

~,- 12:8 IZ: 10 12: 12 12: I I 2: 1 12: I 12: 22 12:2 4 12:7.6 

I. thankyou did" daza dfd::>j dAde b~ d ,'d ",,,du 
- - ,.) 

dfd,~jd i di daodao\.J daj-da d :it c':du 

+ej" dadA dna:! d;,idA d ,\ 7d;J) 

7. toes t dOA 

3. there do. do. dAm dAM 

4. no (no) nt\AAi\A~ •• 

5. [dfg"J I I 

6. I razzberry I (I) ( .j 

"1. Jacob 

8. down 

Notes: Shadowed or imitated utterances are parenthesized. 
double parentheses. A check mark indicates the occurrence of a 
imitation of an adult nonsense form. 

Reported utterances arc in 
particular babble-pattern or 

Vertical digraphs such as g in a single token indicate transcriber's uncertainty about 
the sound heard. An asterisk placed near a token of a word indicates that other tokens of that 
word were recorded in the same session which differed from the tokens displayed in the chart. 

3: 
(1) 
::J 
::J 

ex> 



Session 10 11 12 13 14 15 15 17 1 g 

12:28 1 : 1 13: 3 13:6 13:8 13: 10 13: 13 13: 15 13: 17_ 

1. thankyou d",d", dc:y3dae d nks dej u: de j t :.\ "" N 

drl j dO. 
9, 

dedel dsdA d 1l'd 2'" ~ 
ro 

d" ::J 
::J 

del j til 

2. toast 

3. there de d€ d1l' 

4. nO 'leA f'no do 
.'. no" 

5. r dig'] I I ,I I 

6. 'razzberry' ( I) ( /) 

7. Jacob dik" (d,jthaJ) deik,\ 

(?)aeku" (gejkA) g"i k' 

8. down 

9. hm (hm) 

10. key (k i) 

11. glasses (~(!)hn) 

12. tree (tWj) 

13. bye bye (d (d",dor) 

14. j j ngle 

cO 



S~ssion 19 20 21 22 

~ge 13: 20 13:22 13:24 13:27 

1. thankyou 

2. toast 

3. there 

4. no ( ( no) ) 

5. [d+g A ] 

6. I razzberry I 

7. Jacob (gCkA) (gEiku) 

8. down (d",) daln d<E 

(dAn) 

9. hm (hm) 

10. key 

II. glasses 

12. tree 
b b 

13. byebye (d",d", ) (daldffi) 

14. jingle (Zi QU) (aldAQ) 

23 24 25 

13:29 14:0 14:3 

dret+ 

dAX 

" 
dfE:ga 

ba d",n: dffidlJ1 

don: (dJ?n) 

(hm) 

26 

14: ~ 

gl?gT 
"'::""."'\ 

n- J 0 

d ,-

do: 

dj a 

(hm) 

27 
II.; 7 

-----

geka 

d,\; 

do: 

3: 

'" ;:J 
;:J 

co 
"" 



Session 28 29 30 31 32 34 35 36 m 
.c-

14: 12 14: 1 14: 1 14:21 14:28 I : 

dEd"m d",tA 
::<: 

1. thankyou y j ta d : do: didu rtl 
::J 

dajt
7

" 
::J 

<!dcitu d",d"c-J 

9>"9 0 . , - daita 

dF:t dj'"t A 

2. toast 

3. there 

4. no dAn don 

n: 

5. [dig"] ,I I I ,I • 
(velar) 

v 

6. I razzberry I 

7. Jacob 

8. down daa": daaw d",w 1\ diOO daa dt dAm deen 

dillO diE daawn dm 
0 

d",m h d ;£O\o-:n d'f_'W dt' :d,pn 

dum: dAm: 

9. hm 

10. key (kh) 

11. glasses 

12. tree 

13. byebye 

14. j ;ngle 
? gcgu 



~. 

Session 37 38 39 40 /;1 42 43 44 45 

~.ge 15:3 15:5 1 5: 11 15: 16 15:22 15: 24 J 5: 26 15:29 16:0 

1. thankyou gaita d,dum de: tum d",dffi da; ta ge gu daj d,' 9 1:90 

gaka ge:tha dffi' (( ve I a r) ) gajgo 
d d 

ge90 9'go 

daj: ta dum gP.jgu d i J ugego 

dalW 

2. toast 

3. there d " 
/;. no do dodo dho 

d,,?do? 

5. [dfgA] ,; 

6. I razzberry I 

7. Jacob 

8. down do: n d<llum dun do dom da>w do dAm 

dmw d_ dowdaw dom dE'u dum du:m d m iBWn 

d_ dEEW!11 d&m 

9. hm 

10. key 

11. glasses 

12. tree :.; 
? '" 13. byebye "(dental) d",d", ::> 

::J 

14. jingle 

00 
\.n 



'less ion 46 47 48 43 50 51 52 

16: 2 16: 16: 1 4 16: 16 16: 1 16:21 • 0 co 

1. thankyou m dayu gigoW dajda dFgA" 
-;': 0"-

3dfd+ digo daj d" d'daa. 

gegu goghe 91 :do declo dedo dejo 9 j 9'·· •. gegu :<: 

'" ::J 

dido dEg" dido (ekA) gego ::J 

dajdo 

? . toast do 

do: 

3. there da dj :p 

4. no dA do do do do 
{(don) ) do do 

[ d+gA] 

6. jrazzberry' 

7. Jacob dsd" 

8. down dillm dffiWl11 dAm dawnsA dArn d"m 

9. hm 

10. key 

II. glasses 

12. tree 

13. byebye dCldo. - " dad,,! 

dCldaJ 

14. jingle 



Session 55 56 57 

~ 16:26 16:28 16:30 

1. thankyou dcta 

g;gu 

didi 

2. roast 

3. there 

4. no 

5. dtg 

6. ! razzberry! 

7. Jacob 

8. down do 

9. hm 

10. key 

'I. key 

12. 9 I asses 

13. tree 

14. jingle 

58 59 60 

17:2 17:4 17:6 

d".df: dj l'.k')1 

9alkA 

dcdA 

d~: 

dA 

dro.v dow d~ 

61 62 

17:9 17: ) ) 
63 

J 7 : 13 
dVdV 
(offer) 

dA 

dii'O 

::I: 
(1) 

::J 
::J 

co 
'" 



Session 64 65 66 67 68 69 70 7J 72 = 
<:D 

Age 17: 16 17: 18 17:23 17:25 17: 27 18:2 18:4 18:9 18: 1 1 
3: 

1. thankyou r:k" ro 
'" '" 2. toas t 

3. there da da da 

4. no do 

5. [dig"] 

6. ' razzberry' 

7. Jacob ((dJpjko») 

8. down d<eo do: dffiU do Mn 

da do:" dm dArn 

don 

9. hm 

10. key khi xi C Xc ki ki 

(k h i) 

11. glasses 

12. tree 

13. byebye dhada dada dc.da ded,' 

dredre (quest ion i ng) 

14. jingle 



Session 73 74 75 76 77 78 79A/B 80 

Age _____ . 1 B: 13 18: 18 18:20 18:23 18:25 18:27 18:30 19: 8/9 19: 10 

1. thankyou dsjd A gekl)l 
(rece i pt) 

2. toas t dia 

3. there da ?da 

dill dm 

4. no no 

~, . [dig'] 

6. I razzberry I 

7. Jacob (CkA) 

8. down 
J. 

d:;.'W" dAW dowm"; d""'J do d?f.)'~ 

dAm: dAm d;n-Jn1 

d ,'<'\", 

9. hm 

10. key ki ki ki [[k i lJ ki 

xi 

11. glasses 

12. tree dhj 

t i 

13. byebye dadA dedo 3: rn 

14. jingle " :::I 

ro 
co 



Session 81 82 83 84 85 86 87 S8 8" '" 
19: 24 

0 
Age 19: 13 19: 15 19: 1 7 19:20 19:22 19:27 19:29 20: 1 

1. thankyou 3: 

" ;;l 

2. toas t dj A " 
[+" J 

3. there 

4. no do' no do me nAw no jlfO no no 
,I; 

no no no n;J nO 

5. [dTg"] 

6. 'razzberry' 

7. Jacob 

8. down doewm diEW diEW diEW daM dam: mdae 

dalW daMm dffi don 

9. hm 

10. key ki kh, 

11. glasses [dW:tT] 

12. tree 

lJ. byeb)'e baj bEj 

14. jingle 



Session 89A 90 91 92 93 94 9SA 958 95C 
Age 20:5 20:8 20: 12 20:13 20: 15 20: 18 20: 18 20: 19 20: 1 9 

1. thankyou 

2. toast 

3. there 

4. no no no nA no no nj'w /'nO 

Aala n::J }t; nrow nO 

S. [dfgA] 

6. I razzberry I 

7. Jacob 

8. down d""" [da,] do diEwm diEW 

deW don 

da3Wm 

9. hm 

10. key ki khic* 

k i c1
' kh; 

II. glasses 

12. tree 

13. byE' bye [b:aj] 

Aba :x 

'" ::J 

14. jingle 
::J 

'" 



Session 950 95 96A 96 
'-D 

Alle 20:20 20:20 20:21 20:22 
N 

I. thankyou z 
!~ 

2. toast 
::J 
::J 

3. there daJ 

4. no no no no 

(1\) na 

S. r dig"] 

6. I razzbeTry I 

7. Jacob 

8. down daM 

9. hm 

10. key ti xi (obscured) 
ki 

11. glasses 

12. tree 

13. byebye baj * baj 

ml\j 

14. j i ng I e 



Session 20 21 22 23 24 25 26 27 28 

1 :2 13: 14:0 14:3 14: 5 14: 7 14: 10 

1 5. in ((in) 

1 6. dog (g i e) ( (1)) 

17. hug 

18. pen cap a~ga; 

19. peekaboo (i kabul (p) ikhi\SA 

20. do 11 (da) 

21. ri n9 ( 9 i\Q) 

22. dot (da) 

23. bounce b"", n 

24. on 

25. roy il 
2 ... ioio 

27. (a) round walmbWffi (diEnd:;'n) ( dad,") 

wawa; 

28. dil'mer (de:tE) 

29. block (j3:a) 

30. up (i\h) 

:z:: 

" :> 
:> 

'" "" 



Session 29 30 31 32 33 3~ 35 36 37 "" .". 

A~ 14: 12 14: 17 14: 19 14: 21 14:24 1~:26 1~:28 15: 1 J 5: 3 
3: 

15. in 
'1> 
:> 
:> 

16. dog(gie) 

17. hug 

18. pencap 

19. peekaboo 

20. doll da 

21. ring 

22. dot 

23. bounce -
24. on ;,t 

25. [oyi) 
, 

>' 

26. [ioio] ioio ioioio ioio ioio ioio 

wi uwi 0 oioio 

27. (a) round (wawalW) (ween) 

28. diaper 

29. block 

30. up up 
(whispered) 



Se'5Slon 38 39 QO Q I 42 Q3 lj4 45 1.6 

~2."-_ 15: 5 15: 11 1 5: 16 15: 22 15:24 15: 26 15:29 16:0 16: 2 

i 5. in 

16. dog(gie) 
1 

17. huy (hll ) 

18. pencao 

19. I'"ekabco 

20. doll (1) dffi daM dAw 
(dOl ) 

21. rip'l 

2L. do~ 

23. bounLe 

24. on Co) 

25. roy i 1 ogc) 

[ioio] 
. . , 

VJi Ail. 26. ioio oioi* ioio wiAwj/\ I'd !'Ii t,j ii\wi/\ i 0 io .. ~ i/\j/\ 
. 

wejaw"ja oioio :l i jo .. _ wijuwiju ioio AW: i 0: 1\ 

27. (alrounrl (W<I!W") (Ro::Rac) 

wAwi 

28. diaper 

29. block 

30. up "I :<: 

'" :oJ 
:oJ 

'" I.n 



SeS5 ion 47 48 49 50 51 52 53 51, 55 
'" 

8_~ 16:5 16:7 16: 12 16: 14 16: 16 16: 19 16: 21 16:23 16: 26 '" 
15. in :r 

7 
(1) 

16. dog(gie) 
:.J 'dA " 

17. hug 

18, pencap 

19. peekaboo 

20. do 11 daw 

21. ring 

22. dot (dal 

(da I) 

23. bounce 

24. on 

25. foyil 
, - AiAjAj 2';. [ioio] Ai/dId weiAjA wiJ\wiA f: i at' jajajaj +iaj,s 

il\iA A i A j eio 

27. (a}round (wanWOBn) 

W~ta'i* 

28. diaper 

29. blDck 

30. up 



SE'ssion 56 57 58 59 60 61 62 f3 64 

Age 16:28 16: 30 17:2 17: 4 17:6 17: 9 17: 11 1 7 : I 3 17: 16 

15. in 

16. dog(gie) 

17. hug 

18. pencap 

,9. penCGlIJ 

1 9. peek? boo 

20. dol i « da) ) 

21. ring 

22. dot 

23. bounce 

24. on 

25. [o¥ iI 
26. [ioio] !: i jc: i ~ F:Ar:Af: ioio AjAj oioio oioio 

i rj /1 

27. (a) r<~und WiE <EWA /\w;{' 

28. diaper (dajdA) 

29. block :.: 
r1l 
::! 

30. up ::! 

\.D 

'" 



Session 65 66 67 68 69 70 71 72 73 
'-" 

A?,le 17: 18 17: 23 17:25 17: 27 18:2 18:4 18:9 18: II 18: I 3 
co 

15. in ~ 

'" 16. dog (9i e) 
::l 
;:, 

17. hug 

18. pencap 

19. peekaboo 

20. doll 
b 
d:;.: : 

21. ring 

22. dot 

23. bounce 

2q. on 

2::;. [o~iJ 

26. [ioioJ €j A'~2j A EA oioi 

Ai 

27. (a) round [WffiW"'] 

28. diaper 

29. block 

30. up 



Session 74 75 76 77 78 79 79A!B 80 81 

Age 18: 18 18:20 18:23 18:25 18:27 18:30 19:8/9 19: 10 i 9: 13 

15. in 

16. dog(gie) da 

17. hug 

18. ?encap 

1~. pcckab;>o 

,0. doll 

2;. ring 

22. dot 

23. bounce 

24. on Ah a a 

a 

25. [Q~il 

26. [ioio] ajai loio ajajaj ajajaj 

iaia 

n. (a) round 
~ -. ,..... 

[ a:wa,'W ] J\'..vre (J!vJ /\;,a-J /\ crw ~'.'a:: 

crVlm W3:'w·wa:n 

28. di apel· 
:3: 

29. block ro 
:;) 

rap] [crp] [Ap'] 
;:J 

30. up '·h 

rap] [A) ] [ap] 
<D 
<D 



Sess ion 82 83 84 85 86 87 88 89 89.; N 
0 
0 

AS" 19: 15 19: 17 19;20 19;22 19;24 19:27 19;29 20; 1 20:5 

15. in 
::J:; 
(l) 
:J 

16. aog(gie) AdAd i 
:J 

17. hug hA 

18. pencap 

19. peekaboo 

20. doll 
? dna 
bWA 

21. t'" j ng Jl+j 

22. dot: 

23. bounce 

24. on 

25. loy i 1 
26. [ioio] ajajaj cicio aj lIaj A Ejaja 

27. (a) round - ... ~ ~ 

/>'W<BHn nalW W$W7fM \..J<EAwrt>n 

ilJ\.I!3J 

28. diaper [bapi] 

[bAjbtj] 

29, b10ck bWa bAk 

)I\k 

30. up Ap A AP ap ap 
1 [ Ap] 

~'; 

Apt re AbA 



Session 90 91 92 93 94 9SA 35B Q 9:,D 

Age __ 20:8 20: 12 20: 13 20: 15 20: 18 20: 18 20: 19 20: 19 20:20 

15. in 

16. dogigie) 

17. hug 

18. pencap 

19. peekat>oo [Pi kill 

20, doll 

21. r i n9 

22. dot 

23. bounce 

24. on ;) ;)n lin 

::>n .J rn~) : 

25. foyil 

26. [;010] 

(a) round 
-. ~ oJ 

27. I\Wil! wa4WiI!W iE~ 

:,'; I\mwama 

28. diaper 

29. block bw<!! 

30. up [aph] [Ap] 3: 

'" :J 
:J 

N 
0 



N 

Session 95 96A 96 
0 

'" 
Age 20:20 20:21 20:22 

3: 

15. rn (1) 
::> 
::> 

16. dog(gie) 

17. hug 

18. penC3p 

19. peek"h"l") 

LO. dull fda] 

[itA] (this doll) 

21. ring 

22. ring 

22. dot 

23. bounce 

24. on :>n [A:n] 

An 

2 S. roy i] 

26. [ i a iol ajaAjA 

(a) round " " 27. W'JMWffin WdM WdMn 
~ 

A\-I : 

28. diaper 

29. block 

30. up [ Ap] 



Session 27 28 30 31 32 33 31, 35 

Age_~~_. 14:7 14: 10 14: 12 14: 17 14: 19 14: 21 II" 24 I!" 26 15: 1 

31. turtle (d3dA) 

32. tap-tap (dmt,u) ( ;.'c;d l) d:FdJ: 

33. monkey i\k i : 

34. close (kA) 

35. moo (m: : ) 

36. cow (k' k) 

37. cracker (k ) 

38. book (Ak) 

39. earring [] A] 

40. roll [wo-wo] ["0: 
41. okay 

42. duck dA 

1:3. zip [z] 

44~ whee ? [u] ] 

1~5. ear Ai 

46. teether [tit; J 

[t]: tAJ 
3: 

'" ::J 
::J 

"-' 
0 

"" 



S~ssron 36 37 38 39 40 41 42 43 ' , ,.; 

~Sc 15: I 15: 3 15: 5 I 5: 11 15: 16 15: 22 15: 24 1 :26 1 ,00 
.L....: 

31. turtle '" 0 

37. tap-tap (tata) tata 
.".. 

t::£ttl? 

tJd:?tj(i" :.: 
(l) 
::l 

33. monkey :J 

34. close (?ko) 

35. moo 

36. cow 

37. cracker 

38. book 

39. earr'ng [ali 1 
i] 

40. ro 11 wo: tWA: 1 [wow] [1-10: ] 

41. okay 
? 

42. duck dj A 

43. zip 

44. whee 

~5. ear 

46. teether 



Sessior'l 45 46 47 48 

Age ___ 16: 0 16:2 16: 5 16:7 

31. turtle 

32. tap-tap (d:Ep(?)) tiBtiEtiE ... 

33. monkey 

34. close 

35. 0100 

36. CO'N 

37. cracker 

38. book 

39. earring 

40. ro 11 

41. okay 

42, du(k 

43. 7i p 

44. whee 

45. ear 

46. teether 

49 50 51 

16: 12 16: 14 16: 16 

( tiP ) 

ija il'd 

52 

15: 19 

iA 

53 
,,.. ", 
,0: "- I 

3:: 

'" ::J 
::J 

N 
o 
\.n 



N 

Session 54 55 56 57 58 59 60 61 62 0 
C' 

~ge 16:23 16:26 16:28 1 6: 30 17:2 17:4 17:6 17:9 17: 11 
:.: 

31. turtle " ::> 
:l 

32. tap-tap ( taltal) 

33. monkey 

3'1. close 

35. moo 

36. cow 

37. cracker (kalkal) kaka 

(kikal) 

38. book 

39. earring 

40. ro 11 

41. okay [AkiJ 

42. duck 

43. zi p 

44. "he" [ 1 1 [1 : 1 
45. ear 

46. teether 



Scss ion 63 64 65 66 67 68 69 70 71 

~ge 17: 13 17: 16 17: 18 17:23 17:25 17:27 18:2 18: 4 1 8::3 

31. turtle 

32. tap~tap 

3 'l. monkey 

34. close do dll 

35. co"' 

37. cracker kaka kllkal gega 

38. book 

39. earring p 

rAe:] 

40. roll uw 

[0] 

'f I. okay 

42. duck 

43. zip [z i ] 

44. whee [ i : 1 [lJ 
4S. ear 

46. teethcr 
3: 
'1> 
:J 
:J 

N 
a 
-..J 



N 

Session 72 73 74 75 76 78 79AiB 
0 

77 79 co 

Age 18: 1 I 18: 1 3 18: 18 18:20 18:23 18: 25 18: 27 18: 30 19:8/9 z 
'" 31. turtle t3dA :J 
::J 

32. tap-tap 

33. monkey 

34. close do 

35. 1000 mu 

36. cow dalW 

37. crac"", alW 

38. book 

39. earr; ng 

~O. roll ow 

41. okay 

42. duck ?[gA)] 

43. Z; D 

4'1. whee [A i 1 
45. eat 

46. teether 



Session 80 81 82 

I\.~ ..... 
31. turtle 

32. t.,8-tap 

33. monkey 

34. close 

35. "'00 

36. cow 

37. cracker kAki 

38. bool< 

39. earring aj 

40. ro II 

1;:. okay 

42. duck dA 

43. zip 

41;. whee 

1;5. e.?r 

teethe,r 

83 81; 85 86 

I :22 19:21; 

t l,. 

87 

I?: 27 

88 

19:29 

d2' 

[d.,k 1 

:3:: 
ro 
:J 
:J 



N 

Session 89 89A 90 91 92 93 94 95A 95B co 

I\.Qe" 20: I 20:5 20:8 20: 12 20: 13 20: 15 20: 18 20: 18 20: 19 
3:: 

'" 31. turtle " ::J 

32. tap-til" tata 

t'lt(;. 

33. monkey 

34. close 

35. moo [mol 

36. cow 

37. crackc-r 

[kllk,,;,l 

38. book [bAph] 

39. earring 

40. ro 11 wow 

41. okay 

42. duck [duk)] [dAk] 

duk h 

~3. zip [z i p] 

[z+ 7,,', 

44. whee 

45. ear 

46. teether 



Session 95C 95D 95 96A 96 

Aoe 20: 19 20:20 20:20 20:21 20:22 
--~. --
31. ':urtle 

37 .. tap-tap 

33. moc!'ey 

34. rlose 

35. moo """u:u mWo 

mo: mal 

36. cow [k'alW] [Ako] 

kj aM ,', kalOW 

37. crack"r (kAk;) ) 

38. book 

39. earring 

40. roll 

Ill. okay 

42. duck 

43. zip 

44. whee 

45. ear [ i ] 

46. teether 
3: 
(1) 
:J 
:J 

N 



", 

Session 35 36 37 38 39 ~o ~i ~2 43 
", 

::<: 
(0 

47. woof 
::l 
::l 

48. 5tick (df) 

49. hot h", (whispl 

h 

50. look [ [? II 
51. here hi 

52. co()k'e 

53. hello agl~gla" AAAAA, 

aul,iuio 

54. gone 

(' u ») 55. boot 

56. shoe(s) [ ) 1 
57. sork 

SU: sa J 

58. hole (ho) 

59. pull 

60. lady [ 1 e i ) 

61, uh-oh 

62. hat 



S(.;.ssion 44 45 46 47 48 49 50 51 52 

Ase 15:29 16:0 16:2 16:5 16:7 16: J 2 : 14 16: 16 16: I 

47. woof [wufwu f ] [ufi Af] \'\1' /\ 

[wufwu f] 

48. stick 

49, ho· h 

hr 

50 look 

51. here hj '" 
52, cookie [ugr] 

53. hello 

54. gone [gn1)] 

55. boot 

56. shoe (s) 

57. ,ock 

,8. hole 

59. pull 

60. lady 

61. uh-oh 0'0 

DA'o 
::r 
m 
:J 

62. ha t [hal] 
:J 

[ha] '" 
w 



'" 
SC5S ion 53 54 55 56 57 58 59 60 61 ..,.. 

Age 16:21 16:23 16:26 16:28 16:30 17:2 17:4 17:6 17:9 ::.: 
47. woof 

(1) 

\<i!\ fV/A : f :::I 
::I 

48. stick 

49. hot (hot tea, 
I't i ) 

50. look 

51. here 

52" c00H'3 ? 

53. hello 

54. gone 

55. boot 

56. shoe{s) 

57, sock 

':is. hole 

59. pUll 

60. lady [dejiJ 

61. uh-oh 

62. ha t hill 



Session 62 63 64 65 66 67 68 69 70 

Age 17: 11 17: 13 17: 16 17: 18 17: 23 17:25 17: 27 18:2 18:4 

47. woof ? 

(barking) (barking) (barking) 

48. stick 

"9. hot h (hA) ha 
(wh is per) (whisper 

50. 'look 

51. here 

52. cookie kaka 

53. he 11 0 

54. gone 

55. boot 

56. shoe(s) (?sibi1ant) (su) 

57. sock (sa) 

58. hole 0 

59. pull 

60. lady (J Eh i ) 

61. uh-oh (AO) 
1 ) 

A oh 

67.. ha t (kill) 3: 

'" :::J 
:J 

N 

V> 



N 

Session 71 72 73 74 75 76 77 78 79 0" 

18 : 18: 11 18: I 18: 18 0 
3: 

47. vlOO f (bark i ng) af-af af '" :J 
:J 

48. stick 

119. hot 

50. look 

51. here 

52. cookie kikA 

(kuk i) 

53. hello 

5/1. gone 

55. boot 

56. shoe(s) (du) 

57. sock (gak.\ 
'ak '/ 

:,8. hole (h£Aw) (ho) 

59. pull 

60. l"dv (AuEj i) 

61. uh-oh 

62. hat 



Session 79MB 80 81 82 83 8q 85 86 87 

~e 19:8/9 19: 1 0 19: 1 3 19: 15 19: 17 19:20 19:22 1 :2q 1 : 2 

47. woof illfillf (barking) wa 

wa\.J 

48. stick 

49. hot ha I ha) ha' ha' 
(whisper) (wh j sper) 

50. look 

51. here 
. . 

52. cookie kAki kAki kAki 

(kuk i) {kuki} 

53. hello 

54. gone 

55. boot 

~6. shoe(s) (du) du 

(or = boot?) 

57. sock (sa) (sa) 

58. hole hu (hu) 

tho) 

59. pull ::<: 

'" ::l 

60. 1 ady (1 aj) ::l 

61. uh-oh 
N 

62. hat (hill'un) -.J 

(haton) 



Session 

47. '"oof 

48. stick 

49. hot 

50. look 

51. here 

52. coak j e 

53. hello 

54. gone 

55. boot 

56. shoe(s) 

57. suck 

58. hole 

pull 

60. lady 

61. uh-oh 

62. hat 

88 
19:29 

89 
20: 1 

wuf 

(much play wi th 
word 'hot') 

(kuk il 

(hAft) 

(ss) 

(suz) 

h::. 

ha 
) 

h,~t pI 

89A 

20:5 

hatS 

90 

20:8 

(f Sl 
5;'S~~ 

hath 

91 

20: 12 

92 93 

20: 13 20: I 5 

(barking) (barking) 

h:>t h 

hath 

5 tS 

sws,'r 

sak 

51; * 

hEth 

SfZ .. 
ISU 

94 

20: 18 

pAgfh 

kukj i 

is i 5 ~'; 

(ha;t h ) 

95A 

20: 1 8 

hat 

N 

co 

~ 
(1) 

" " 



Session 958 95C 95D 95 9bA 96 

Ij,je 20: 19 20: 19 20:20 20:20 20:21 20:22 

47. woof Q.ii.M ",fiEf 

48. stock 

49. hot hut ha.t ha.t 

hAt hats 

50. look 

51. here 

52. cookie kAki ) uk j kAk i 

kuk j>\ kuki* 

53. hellD 

54. gone 

55. boot 
, 

56. shoe(,) sfw 5 iw 

Sf .. 
51't SU 

57. sork SA 

58. hole 

59. pull 

60. lady (WAj) 
:.. 
" ::> 

61. uh-oh 
::> 

62. ha t hat hat tv 

h"'th '-" 



'" Sess ion 47 48 49 50 51 52 53 55 N 
0 

Age 16:5 16:7 16: 12 16: 14 16; 16 16: 19 16: 21 16:23 16:26 

'" 63. (retrof 1 ex '" ::J 

babble) ::J 

64. 5 i ren 

65. whistle 
:). ,.... ~ 

WA'W¥JIIW 

66. nOSe (do) ) do 

(do) 
- " -~ .... 

67. esa CS:'l esn sa. 

68. quack 

69. light 

70. snap (aJ' ) ( dae) 

71. off AA 

n. cork (kAk) 

(kr:k) 

73. k1ck(;ng) (9 I g I) 

74. ya (0.) 
? 

75. get g€ 

76. gently (f i) 

77. wheel (.,..."') W P,·.J\-IIW 

78. rock(s) (AWA) (AkA) 

( """ i 2lW j ) 



S(Cssion 56 57 58 59 60 61 62 63 64 

A:ije 16:28 J6:30 17:2 17: 4 17: 6 17:9 I 7: 1 1 17: 13 1 7: 16 

63. (retro-
flex babble) 

" 611. 5 i ren e5Cl. «S)A) 5Sal SCl. 

65. whistle (w:» 

66. nose 

67. esa 
- ~ ~ 

<":sre f5ffi 5<£ 

68. quack kAk i sa; 9 
kok kill 

kAku 

69. light (LJo.) L I (Lal) (Lo.j) ALill 

70. snap 
aj' 

71. off ox 

(AX) 

72. cork 

73. kick(ing) 

74. ya 

75. get 

76. gently 

77. whee I ex 
"' 78. rock(a) 
::J 
:::I 

N> 
N> 



'" Session 65 66 67 68 69 70 71 72 73 
N 
N 

Age 17: 18 17:23 17:25 17: 27 18:2 \8:4 18: 9 18: 11 18: 13 :r.: ----------------

63. (retroflex 
rn 
:::l 

babbl ' 
:;) 

64. s j r")n 

65. whistle 

66. nose 

61. esc '" 5(1 Z(1 

68. quack (kll-k,,) 

(kuku ••• ) 

69. light (A I ) (Laj) LA, 

(zuJl ;, • ZA I 

? 
70. snap (h n",l 

(hna) 

71. off 

72. ~ork kA 
? 

73. kick(iny) 

74. ya 

75. get 

76. gently 

77. wheel 

78. rock(a) 

.c 



Session 74 75 76 78 79 79AiB 80 81 

19: 10 19: 13 

63. (retrofl ex 
babble) 

64. siren 

65. Vlhistle 

66. noSe h nu 

67. esa 

':;8. quack gAkAk kmkrek 

69. light LE LAj Lo.j 

o.j wo.j 

70. snap 

71. off Q a ux ClX :l 

:l, a 

12. cork 

73. kick( i ng) (kTk) 

7~. ya 

75. get 

76. gently 

(?) 
~ 

77. whee I (A,., A) ::l:: 
<1> 

78. rock(a) (ak) :J 
:J 

'" N 
W 



tv 

Session 82 83 84 85 86 87 88 89 89A tv 
.c-

Age 19: 15 19: r 7 19:20 19: 22 19:24 19: 27 19:29 20: I 20:5 
3! 

63. (retroflex 
(]) 

::J 

babb Ie) 
::J 

64. 5 i ren 

65. whistle wr 

66. nose 

67. esa 
? (AZal) al 

68. quack 

69. light 100j Lo.j wAj (1n.jth) wo.j c LA jd I 1 " j 

* loJ (1 :nithp '"' t
h 

70. snap ('l"") 

(mE) * 
71. off :> n.h :5 (,,) ::J ;), Qf )',;) 

(al) ::JX A 

72. cork (kh.:.) 

(k.:.t) 

73. kick(jng) 

74. ya 

75. ge t 

76. gently 

77. wheel 

78. rock(al 



Session 90 91 92 93 94 95A 958 95C 950 

Age 20:8 20: 12 20: 13 20: 15 20: 18 20: 18 20: 19 20: 19 20: 20 

63. (retrof I ex 
babble) 

64. s i rell 

65. whistle 

66. nose 

67. esa sa? AZa? sa? 

68. quack 

69. light I a 1st 

I: At h," liEt 

70. snap 

71. off A A A :>f ~ 

CL :>x (Af) ,1-

72. cork (kAk) 

((A)kA) 

73. kick(ing) 

74. ya 

75. get 

76. gently 3: 
<1l 

77. whee I 
:J 
:J 

78. rock (a) 
N 
N 

""' 



1'0 

Ses-;ion 95 96A 96 "' '" 
Age 20:20 20:21 20:22 :x 

'" 
63. (retroflex 

:J 
::J 

babbl 

64. siren 

65. whistle 

66. nose 

6i. esa zw 

68. quack 

69. light I Fj t h Laj t LA? t 

(1 Aj t) I <It'' 

70. snap 

71. off Q At 

Af 

72. cork 

73. kick(lng) 

74. ya 

75. get 

76. gently 

77. ,,,hee I 

78. rock(a) 



, 

Session 47 48 49 50 51 52 53 54 55 

~c 6: 16: 6: 14 16 16:26 

79. tea (t I ) 

80. all gone (~ego) 

81. wi ndow (wi nuw) 

82. toe (to) 

83. snow (7) (d:t) 

(nQ) 

84. chest 

85. thumb (Am) 

86. catch 

87. fish block (;~) 

88. giraffe (,t) 

89. swing ( s ... ) 

90. car (k •.• ) 

91. truck (7) t" tc i\ (ti'o ••. ) 

92. leaf ( I ) 

93. give 

94. tangerine 
~ 

'" ::I 
:J 

N 
N 

"" 



"> 
Session 56 57 58 59 60 61 62 63 64 "> 

co 

Age 16:28 16:30 17:2 17:4 17:6 17:9 17: 11 17:13 17: 16 
3: 

79. tea (1) 
::l 
::l 

80. all gone 

81. wIndow 

82. toe do 

83. snow 

84. chest 

85. thumb 

86. catch 

87. fish block 

88. giraffe (d~) 

89. swi ng 

90. car 1 ka gea. gal kQ (gAX) 

Aka! gAgA 

91. truck 
v kA CA (AtAk) etA gA 

tJ AX ka. kA* ga:1~ 

92. leaf 
93. give (93) 

94. tangerine (g i) 

(f) 

<"--



Sps-;ion 65 66 67 68 69 70 71 n 
Ag e 17: 18 17:23 17:25 17: 27 18:2 18:4 18: 9 18: 11 18: 13 

79. t€>a di t i (tWi) {ut il 
dsi 

80. a II gone 

81. window 

82. toe (tAl 

83. snow 

84. ches t 

85. thumb 

86. catch 

87. fish block 

88. giraffe ( iWal) (wall 

89. swi ng 

90. car kal kal ka. ka. ko' go, ku k 

kA (khQ) 

91. truck kA twi (1.,.\ ) 

kal gal~' 

92. 1 eaf 

93. give 
3: 

'" '" 
94. tangerine '" 

'" '" '" 



" Session 74 75 76 77 78 79 79A!B 80 8] '-' a 

A,)" 18: 18 18:20 18:23 18:25 18:27 18:30 19: 8/9 19: 10 19: 1 3 

79. tea ti 

di 

80. all gone 

81. window 

82. toe 

83. snow (SA) 

84. chest 

85. thumb 

86. catch 

87. fish block 

88. giraffe 

89. swing 

90. car gha AkhCl ka kCl kCl kha (() k\ 
ka ya gCl 

91. truck ka kA th" 9" 
(ga) 

92. leaf 

93. give 

91 .. tangeri ne 



Session 82 83 84 85 86 87 88 89 89A 

: 2 L--'-!l:2} 1.9.:.29. 20: 1 20:5 

79. tea t i 

80. a II gone 

81. window (1) (d?>d3) 

82. toe 

83. snow 

84. chest tze 
85. thumb 

86. catch 

87. fish block 

88. giraffe \-J::l 

(Wal ) 

89. sw i '19 «(jdwi) 

90. ca r kha." ka. «khil) ) ( (e)gn) (k(v) kh:, 

91. truck AtAk ko 

I:t sil 

92. leaf 

93. gille N 

'"'" 
94. tanger i ne 

:r 
'" :::J 

" 



N 

Session 90 91 92 93 94 95A 95B 35C 95D '-" 
N 

Age 20:8 20: 12 20:13 20: 1 5 20: 18 20: 18 20: 19 20; 19 20:20 :;:: 
Co) 

79. tea '" '" 80. a 11 gone (aj gA) 

81. wi ndow 

82. toe 
? 

(t 0) (1) (t.A) 
(7) ko 

83. snow 

84. chest 

85. 

86. catch 

87. fish block 

88. giraffe 

89. swing 

90. car k3 khu ko. khQ 

(kho.) kA k",M, 

91. truck 

92. leaf 

93. give 

91;. tangerine 



Session 95 96A 96 

20: 20:21 20:22 

79. tea ti 

80. a II gone 

81. window 

82. toe 

83. snov' 

84. chest 

85. thumb 

86. catch 

87. fish block 

88. gi raffe w(, 

89. swing 

90. car 

91. truck 

92. leaf 

93. give 

94. tanger i ne 

N 

'"" v.> 



Session 57 58 59 60 61 62 63 64 65 
N 

A9" 16:28 16: 30 1 7 : 2 17:4 17:6 17: 11 17: 13 17: 16 17: 18 
~ 

95. door ? du dJ do: (1) 
::J 
::J 

dJ 

96. tractor (g<£? kro) (g2?ki) 

i.pk /\) ~': 

? ? 

97. tape till ,. j (t ,-il 
(t j) (d,) 

98. (a)way 
? 

(Ay-:) 

99. fly (aj) 

100. pot bA 

101. ball bo 

102. dance-dance (d3-d,- ) 

103. cha i r dj, 

104. er- A: 

[ : 

105. cup k,\ 

106. bott Ie b·-

107. zf 

108. meow 

109. cere,,1 

110. tail (d i A) 



Session 66 67 68 69 70 71 72 73 74 

Age 17:23 17:25 17: 27 18: 2 18:4 18:9 18: 11 18: 13 '8: 18 

95. door du 

96. tractor di'thi go 

gou: 9'1 ydOgi kh, 

97. tape te 1 txi t+ j 1\ gl~j tej t i 

d i , t i J c.': 

98. (a )way {wd (awe) 

99. fl y (mwe) (I>( 7) 

! 00. pot 

101. ball 

102. dance 

103. cha i r 

104. er-

105. cup 

106. bottle (gigl\) 

kVkV 
9 9 

107. z.;. ZT 

d+ 3: 
('!) 

108. meow hmwffiW" 
;:l 
::J 

(imitation of cat) 
'" "" 109. cereal ts+ V1 

110. tail 5+ 



N 

Session 75 76 77 78 79 79A1B 80 81 82 '-" 
C' 

Age 18:20 18:23 18:25 18:27 18:30 19:8/9 19: 10 19:13 19: ! 5 
:;:: 

95. d00r do du d;) Adu do '" :J 

" 
(d Il) 

96. tractor kA (gAk)1' (gA) itf.. gogi 

97. tape tilj kA do.j t i d i 

(d~j ) 

98. (a h~ay we ow? tj (wAj) 

(wej ) 

99. f1 y 

100. pot 

101. ball d;) 

102. dance-dance 

103. cha i r 

104. er- i'lm. ~ • 

105. cup 

106. bottle 

107. z~ 

108. meow 

109. ce rea 1 

110. ta j 1 



Session 83 84 85 86 87 88 89 89A 90 

Age 19: 1 7 19:20 19:22 19:24 19:27 I ~:29 20: 1 20:5 20:8 

95. door do ou (du) du do du 

do do du 

96. tractor 
? 

Salt'" 

97. tape (th il t i (t i ) 

(d j) 

98. (alway wa.j (c)wo.j 
- ...... 
A:wEj we] wf j 

(or=plane?) wo.j \tit 

99. fly (WAj) QW0.j 

wSJ 
100. pot 

101. ball dA do do do. do dO,do 1\\" 

do djo. (b.) (bo) bo. bo 

102. dance 

103. chair 

104. er-

105. cup 

106. bottle 
? 

bAp"m 

107. zf ::r 
<1l 

108. meow " IlkEOW rn:2 u aM maM mJ:!\N ::J 

mw<EW mwillW 
"" ...... 

109. cereal -.J 

110. tail (dE) (tew) 

(de) (de) 



"-' 
" . 91 92 93 94 9SA 9sa 95C 9S~ °5 

v.' 
,)eS~ .. lon "" 
Age _ 20: 12 20: 20: I 20: 18 20: 1 0:20 20:20 

::r 
95. door du " :l 

:J 

du:r 

96. tractor 

97. tape 

98. (a )v:ay (a)w~ w~j W[j Wi\j baj VI:; j 

wsjh wsj 

99. fl y 

100. pot 

101. ball dwu b" b" bn. b" b" 
7 
• i) 0. bo. ba. b::> 

102. dance 

103, chai r 

10'1. er-

105. cup 1 (bi\p) 

(bo.p) 

106. bottle 

107. 21 

loB. meow ? ma'W ? m_ 

109. cereal ';" 

110. ta i I des 
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95. door 

96. tractor 

97. tape 

98. (a)way WAj (WF:j) 

99. fly 

100. pot 

101. ball b:> 

102. dance 

103. chair 

104. er-

105. cup 

106. bottle 

107. zf 

108. meow 

109. cerea I \,!iw 

110. tail 
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III. bootie ? ({dutl)) 
(1) 
:;J 

" 112. banana ?«dalM)) 

113. tile (7 ) 

114. reel 0) ? fA 

(RiA) 

115. stroller ? 0'8 (dol") 

116. jar (dh) 

117. jacket ("'KiI) 

118. slide (I aj) 

119. bus (bA) 

120. cheese 723 

121. slate (s-) 
122. roar ( ara) 

123. that 

124. slingshot (s ;) 

125. teapot (d,:j a) 

126. box (b(l) 
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Ill. bootie 

112. banana 

113 . tile 

114. reel 

11 5. 5 t ro lie r 

116 . jar 

117. jacket 

118. s I ide 

119. bus 

120. cheese 

121. slate 

122. roar 

123. that 

124. sl ingshot 

125. teapot 

126. box 
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(tEi kE) 
( tapebox) 

(t i tel) 

(twitel ) 

Y. 

CI 

74 
18: 18 

76 " I 75 
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(tibel) 
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'" 111. bootie 
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112. banana 

113. til e 

114. reel 

115. stroller 

116. jar 

117. jacket 

118. s 1 ide 

119. bus (b A ) ( (bAll b:;,? 

120. cheese 

121. slate 

122. roar 

1L3. that 

124. 51 ingshot 

125. teapot 

126. box (ba) p., bet 

del, b,-l (br: ) 
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111. bootie 

112. banana 

113. tile 

114. reel 

115. stroller 

116. ja r 

117. jacket 

118. sl ide 

119. bus bA bAkh bo. b,' 

bo. bck h beES 

120. cheese (c i ) t~i~ 5i:s<;~I~ 

s:f 

121. slate 

122. roa r 

123. that ( dill) diEk h 

124. sl ingshot 

125. teapot 

126. box bo.- kh bffik h bwo. bo.k
h 

b,' b:,kh 3: 
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:J 
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112. banana 

113. til e 
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115. stroller 
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117. jacket 

118. slide 
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120. cheese 

121. slate 

122. roar 

123. that da Od! dae dJ:: 
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h k (n1 ) 

b:1kts", bo.k (!.)b:k 
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127. Mickey 

128. zebra 

129. salami 

130. clock 

131. boy 

132. lime 

133. (air . )~ nOISe" 

( -) 

(cPA) 

(Me) 

( ga) 

(11k;) 

(air escaping from pump) 

134. cat 

135. Dona 1 d 

136. 1 ion 

137. out 

138. eye 

139. beads 

140. appl e 

141. 1 eak 

142. eat 

(:) j ) 

(I aj) 

(fS: ) • 
( kht:J 

gftf 

72 
18: II 

73 71; 

18: : 18 

3: 
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127. Mickey 
(1) 

::J 
::J 

128. zebra 

129. salami 

130. clock 

131. boy 

132. lime 

133. (air noise)" 

134. cat 

135. Donald (da.dv) 

deduc 

136. 1 ion wa.j 
(La.j) 

137. out (0') (a?Wt) ( ? ) 

138. eye Ilj 

39. beads di 

140. apple (alpu) "'P'!l 
(alp) 

141. leak ( (I i ) ) 

142. eat ( ( i ) ) 
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127. Mickey 

128. zebra 
W 

(bid A) 
sa lami 

130. clock 

131. boy 

132. 1 ime 

133. (air noise)* 

134. cat da; ? (ga;t) 

(d",k) 

135. Donald 

1 36. 1 Ion "'lj (lj) 

(WA) 

137.out 

138. eye o,j (oj) (o,j<. ) \tj 

(Aj) aj 

139. beads (bjj) 

(alPa.) :x 
140. apple '" (",pwo" ) ::l 

::l 

141. leak 

142. eat i? N 
",.. ...... 
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127. Mickey 
ro 
::J 
OJ 

128. zebra 

129. salami 

130. clock 

131. boy (bcj) 

132. 1 ime 

133. (air noise)" 
? ? ? 

134. ca t k", (K de ) 

gdc (?) 

135. Donald 

136. 1 ion 

137. out 

138. eye Clj<y aj llj 

Clj "''1 ',j ;" 

139. beads 

140. apple (",p-Am) (" prra ) 

(",p: m) d:'P\·J 

141. leak 

142. ea t ( it h) ( it h) it ((itCl)) it 

(eat that) 
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127. Mickey 

128. zebra 

129. salami 

130. clock 

131. boy 

132. 1 i me 

133. (air noise);' 

13~. cat 

135. Donald 

136. I ion 

137. out 

138. eye 

139. beads {(A)bi) 

(b i) 

1~0. apple 

1~1. leak 

1~2. eat 
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143. chocolate " " 144. button 

? " 
(gAk~) 

145. walk 

146. hiccups (h€tkl 

147. watch (Wo.) (A_) 

148. """ (do) 

149. jan, (niE ) 

(d ZiE ) 

150. fish (xt:) 

lSI. knob (no.) nO. 

152. handle (hahn) 

(dAtA) 

153. shaker (tctiE) 

154. squish (g Md 
(k i : x) 

155. salt (SE) 

(Sel) 

156. pepper (pe~") 

157. gat" (9 ;) 

158. dump (dmP) 
0 

(dAp) 

< • 
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)143. tit" 
chocolate kikA 

144. button 

145. walk 0 
? 

146. hiccups 

147. watch w'J 5<;-

148. sew 

149. jam 

ISO. fish 

151. knob 

152. handle 

153. shaker 

154. squish 

155. sal t ( sa) 

156. pepper ( (miSmi") Pdc'p 

«b[?e» 
p 
b,!': bm 

157. gate 
:r 

158. dump (dem) '" ::J 

" (d"p) 
N 
V"! 
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" 143. chaco late " :;;, 

144. button ( b-;pnl) 
• 

(br; : M'" ) 

145. walk (w"k) '"')1 h 
-~ 

146. hiccups 

147. watch rm"J'-."l 

148. sew 

149. jam 

150. fish 

I 51. knob 

1 52. hand 1 e 

153. shaker 

154. squish 

155. salt 

156. pepper 
h (p e) 

157. gate 

158. dum~ 



Sese, ion 94 95A 95B 95C 95D 95 9611 96 

~. 20: 18 20: 18 20: 19 20: 19 20:2.0 20:20 20:21 20:22 

143. chocolate 
? 

144. button (hA 

145. walk w::>k \<Jdak 

Wt\k 

146. hiccups 

147. watch 

148. sew 

143. jam 

150. fish 

151. knob 

152. hand 1 e hiEnQo 

153. shaker 

154. squish 

155. salt (s j ::» ;:;? 

156. pepper 
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157. gate 
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ro 
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159. dumpt ruck (d~gi\]) (uit~) '" ::> 
::J 

160. record (Lo.js) 

(EgA) 

161. (click) (imitation 
of a c1 ick) 

162. frog 0. 

163. cake (k i) 

(ke)* 

164. latch (lie) 

165. spout (d_)* 

( Valj)* 

166. basket (dals-hA) 

(dlt A) 
1 

167. gobble «go. (1») 

168. egg (e}) 

169. brush (bA) 

170. donut (dAn) 

171. yum Am 

172. bang (djieO) die') 

d<ejf): 

173. peep «pil) 
(pc) 

174. crack (ko.) (khQ) 

(k_)" 
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159. dumptruck 

160. record 

161. (click) 

162. frog 

163. cake 

164. latch 

165. spout 

166. basket 

167. gobble 

168. egg 

169. hrush 

170. donut 

171. yum 

172. bang 

173. peep 

174. crack 

85 86 87 
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ro 

159. dumpLruck " " 160. record 

161. (click) 

162. frog (W!lh) 

163. cake kek 

164. 1 atch 

165. spout 

166. basket 

167. gobble 
? 

168. egg (e kl 

169. brush bo 

bA 

170. donut 

171. yum 

172. bang (b",~khl bre~ baj ~ 

b • kh . dJ!f) : b!lj ~ 

173. peep 

174. crack 
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Age 20:20 20:20 20:21 20:22 

159. dumpt rue k 

160. record 

161. (click) 

162. frog 

163. cake (k 7 ejkh) 

(g i : k) 

164. latch 

165. spout 

166. basket 

167. gobble 

168. egg £ 

169. brush 

170. donut 

171. yum 

172. bang bi b.lj n bu j I) 

boj I) [1!J. j f] 

173. peep 

174. crack :x 
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175. wa 11 ((wo)) co 
i-F.;' :J 

::> 

\,,: 1w 

176. juice (Alu) (du) 
R 

( knku) 
? 

177. kaka gak 

178. wi nd (v. t.) (wiij) 

179. under (AhA) 

(AhA) 

180. ha i r (1) 

(bho.b€j) 
? 

181. ba by ba.ba.j b(lj p i ()b .. jbi 

bo.ba." 

182. bell 

183. 1 amb J", 

184. bump bA 

185. no way! nowAj 

186. Daddy dud i 

187. me 

188. hammer 

189. uh-uh 

190. flag 
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175. ,,.,al1 (W::l ) (W::l) (bwi) 

176. juice 
v. 
J I ~ 
v 
JUS: 

177. kaka - kQku kf.Lko. 

kaka 

178. wind (v.t.) «rn)w'~j ) 

we 'J 

179. under 

180. hair 

181. baby b :ej b i bnbi bAbi 

bhf- b i b,' b i 

182. bell 

183. 1 amb (LiE) 

184. bump 

185. no way! 

186. Daddy d",di 

187. me me (mej) 
mWc :>: 

ro 
:J 

186. hammer hffihm (rup) (h",hm) • hffihmm h",hm (h"hAm) :J 

? ( halh~) ""' 169. uh-uh 1\ 1\ '" '" 
190. flag VQJ 
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175. wall 
co 
:::> 
:J 

176. juice (duts) 

(d JUS) 

177. kaka 
, 

9Ag~ 

kuk;.J. 

178. wind 

179. unde r 

180. ha i r 

181. baby b' j b i 

bib; 

182. bell 

183. lamb 

184. bUWD 

185. no way! no wEj 

186. Daddy 

187. me 

188. han:mcr 

189. uh-uh 

190. fla9 
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191. man (miil) 

192. cottage (k)7v) dati x: 
cheese gac i ~'r 

193. more 1110 

194. lemon (LalA) 

(~I A) 

195. lenti Is (LjALA) 

196. iron (7) 

197. mama ((7) ) 

198. bubble (bAbA) 

(b£<PA) 

199. mop (m: a) 

200. knife (n:aj) 

20 I. grandma 

202. wet «WE II 
203. peg «meJ )) 

204. open (om) 

(0) :x 
'" ::> 

205. see ( thi) ti ::> 

di h 
N 

'" 206. 'A' (e]) ( i ) 
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3: 
191. man (;l 

" 
(j ad -c i) dedts ciz~'~ " 192. cottage di::ts i 

cheese datei.;: 

193. more 

194. 1 emon 

195. lentils 

196. iron 

197. mama (~m('~) mOmo mClmA 

198. bubble 

199. mop 

200. knife (paj : ) (n: aj) 

(hail (nejCl)* 

201. grandma 
? 

202. wet (we ) 

WA 

203. peg 

ZO!j. open 'J 

7Ahm 

205. see 

206. 'A' 
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Age 20: 19 

191. man 

192. cottage 
cheese 

193. more 

194. lemon 

195. lentils 

196. iron 

197. mama 

198. bubble 

199. mop 

200. knife 

201. grandma 

202. wet 

203. peg 

204. open 

205. see 

206. 'A' 

95C 95D 95 96A 

20: 19 20:20 20:20 20:21 

mw;)j 

? 
rnA mAm 

96 

20:22 

mo 

3: 
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N 
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207. 'B' lb' .) bij (n) di m 
• I J :J 

" (b i) 

208. 'Z' (dzij) 

(th il 
209. ride (J (1) (Bnj)(?) I. 

210. doorbel I (d;;d~) 

2 I I. Scho 11 ($0) 

212. play (prj) (pi j ) 

213. rattle (RaJ) (waJOw) 

214. dirt (de) 

215. pocketbook (btobw) (pa(k'lbu) 

216. break (bek) (bsk h) 

218. read (wi t
h

) 

219. 'c' 5 i (testi) 
'that's a ( )' 

? 
220. IT' t i 

221. chick (d(?)i-k) 

k i , i k 

222. 'J' ((II)dztj) (H 
223. a I phabet (aJPUbA) 

book (aJptobtob A) 
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207. 'B' (bF.: ) 

208. 'Z' 

209. ride wu:j Clj 

(s)wo. 

210. doorbell 

211 Scholl 

212. play 

213. rattle mW.E 

214. dirt dirth 

215. pocketbook 

216. break/broke (bWok) bekh 

bwok 

21 B. read 

219. 'C' «,,)~;) (s i) 

220. 'T' 

22l. chick 

222. 'J' 
223. alphabet 

:.: .. 
:J 

book :J 

'" '" en 
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3: 

207. 'B' '" ::> 

" 208. 'Z' 

209. ride 

2 1 O. doo rbe I 1 

211. Scho II 

212. play 

213. rattle 

214. di rt 

215. pocketbook 

216. break/broke bA 

(b\"Ak) 

218. read 

219. 'e' 
220. 'T' 

221. chick 

222. 'J I 

223. alphabet 
book 
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A9.e 19:20 19: Z2 19:24 19:27 19:29 20: 1 20:5 20:8 20: 12 

224. owl AWA (-) 

225. crumb (XA) 

226. mi rror (~) 
227. bark ?(b<£) 

228. mj tten (mi) 

229. 'V' (g i) 

230. magnet ?(m) 

231. apple juice (La:dA'd A ) 

(LffidAdu) 

232. bottom (bo.'m) 

233. apple sauCe "'pAX::> ? 

234. mommy (mAm ••. ) 

235. ashtray (gu",kfj) 
• 

236. letter (fduJ 

(1fjA) 

237. horsie (hAs i) hAS j nAsi 

,J 5 i :'~ 

238. train 
::.: 
(1) 
:> 

239. rug (wA) (WAj) 
:> 

h (wAk ) N 

'" '" 
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3: 

224. 0\'11 (1) 

~ 
225. crumb 

226. mi rror 

227. bark (b~k) 

228. mitten 

229. 'V' 

230. magnet mil' 

231. apple juice 

232. bot tom 

233. apple sauce 

234. mommy 

235. ashtray 

236. letter 

237. horsie (hAS) h;:>si h:lj s i h -,; i 
, 

OS h;:>jsjf h,~s 

238. train 

239. rug wiEk h wI- 11\"" (''';''¥ ) 

(wAk)o\ wA (VJ~)'" 

h 
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Age 20:22 

224. owl 

225. crumb 

226. mi rror 

227. bark 

228. mi tten 

229. 'V' 

230. magnet 

231. apple juice 

232. bottom 

233. app I e sauce 

234. mommy 

235. ashtray 

236. letter 
, 

237. horsie hilS i 

h" j 5 i 

238. train 

239. rug 

'if 
::> 
::; 

'" C1' 
'..D 
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3: 

241. flower " :::J 
:::J 

242. stopped 

243. that'sa 

244. goose 

245. '0' 
246. sugar 

247. turkey 

248. domino 

249. matzo 

250. tower (t"':) (diD"" ) ,', 

251. nut 

252. bucket (bAk) (bAkh) 

(dAd) ,', 

253. plane ma.j 

254. plug 

255. fence (we) 

256. hot dog (hClku) h.cku 

hClku 
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241. flower 

242. 5 topped (dop) 

2~3. that'sa (iEts) 

(illSA) 

2~4. goose 

245. '0 ' 

246. sugar 

247. turkey 

248. domino 

249. matzo 

250. tower ta.: 

251. nut 

252. bucket «A) b"kf) 

(mpWAk ;. 

253. plane me 

254. plug 

255. fence 

256. hot dog xa.ku 
3: 

'" :J 

ha.kwe 1, :J 

N 

"" 
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Age 20:5 20:8 20: 12 20:13 20: 15 20: 18 20: 18 20: 19 20: 19 
'" bAj a.ba.kh ('.) 

257. bike bsjk ::J 
::J 

(bClj k) ,', (bCLjk) ba.kh 

258, pocket 'lIApA 

259. ice <EX o.j" 

0.j" 

260. mi 1 k milk (A)mA muk muk '!J: ok 

mwk (A)mAk'" IImll: k", mAk mAk 

261, uh-huh a.hhuh 

262. my/mine mo.j 

mCL 

263. be 1 t/buck 1 e bAk 

(bak) 

264, 5 j t sHh 

265. snake 

266. spoon pm 

pom~': 

267. outside (aM) v 
aMCiIl 

y 
ASA 

268. ([5 j r) t::sj-': 

269. 
l 

toys t ojs 

thAi;; 

270. shirt (soot) (s i) 
271. way up (5 it) 

272. rain 
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20 20 

257. bike bajk 

258. pocket 

259. ice 

260. mi lk muk mAk 

rnAk mWAk 

261. uh-huh 

262. my/mine 

263. belt/buckle bwk 

(bel') 

264. sit 

265. snake (?)sj€ 

266. spoon 

267. outside 

268. [,:sjf:] 

269. toys (1) 

270. shirt xi 

5 i t h 

271. way up (wej 0.) :c 
(1) 
::J 

(ilejo.) 
::J 

272. rain (wejn) (wej (n)) N 
'-J 

"" 
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Age 20: 1 20:5 20:8 20:12 20: 13 20:15 20: 18 20: 18 20: 19 :.: 
'" 273. norn ::J 
::J 

274. pi l10w 

275. bib bip (b+ » 

276. 'H' (ejcAl 

277. kitty ca t {BtU ••• l 

278. what (wa) 

279. backward (bal:k) 

280. worksnop (wugu) 

281. n i (haj) 

282. sticky (sj e) 

283. Randa (I);n~l 

: and/\) 

284. pi 99Y (pHh) 

285. cougar (ku) 

286. it go (fko) 

287. Li se (~i;A) (m"'ixA) Uij" ) 
(5i 

288. stop (ge) 
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Ag" 20: 19 20:20 20:20 20:21 20:22 

i73. horn (hAn) 

i\an) " 

274. pillow bill 
(\ 

bi\ j pc 

275. bib bip 

276. 'H' 

277. kitty cat 

278. what 

279. backwa rd 

280. workshop 

281. hi 

282. sticky 

283. Randa 

284. piggy 

285. cougar 

286. it go 

287. Lise (5 i e) (5 i j) 

(;;sjc) 3: 
ro 

288. stop 
:0 
:0 

N 
-.J 

'" 



Sessiol"! 92 93 94 95A 95B 95c 95D <:15 96A N ...., 
Age 20: 13 20: 15 20: 18 20: 18 20: 19 20: 19 20:20 20:20 20:21 Cl"' 

289. nice (n"js) 3: 
ro 

290. nope nAp 
:;) 

:::J 

291. ma i I box «?)-bak) 

292. seal (s i a) 

(5 jA) 

293. rabbit (wa.) 

(Wal) 

294. al.l 

295. 'K' (k'reil 

(knf j) 

296. rai sin (We") 
297. top (da) 

298. lap (wa) 

299. puppy (p"p i) 

(bob ;) 

300. feet (fith) 

301. oink 7 (ol!)k) 

302. she II (s v:w,,) 

303. comb (kum) 

(k'j 

304. table (t I ) (Note: none of tnese words 
had tokens appearing on 
session 95) 
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20: 18 20:19 20: 19 20:20 20:20 20:21 20: 22 

305. 'E' (i) 

(ej) 

306. 'F' (s) 

307. 'G' (A J i) 

308. your back (Ab[k h) 

309. burp (bAp) 

310. bowl (bu) 

(bow) 

311. 'P' (p' ;) 

312. deer (diaw) 

(diw)" 

313. yak (7) (9<1): kh) 

314. bag (baj g) 

315. boat (bWot h) 

(bo 'p 
316. umbrella (AbwA::) 

(baj) 

317. fit (nt) 
318. pedal (bA'm) ::.: 

f,) 

319. tape deck (TdA) ::J 
::J 

320. Robin (wAb') 
N 

"'" "'" 



N 

Session 95 96A 96 --.. 
co 

A!je 20:20 20:21 20:22 

(ZAp) 
::.: 

321. sharp '" ::J 

322. 1 id (z,td) 
::J 

323. penny (bal) 

324. home (hom) 

325. battery (balj) 

(bal) 

326. olive (a \ i v) 

327. piece (1) (pi sl 

328. back (blllk) 



SCALE I Appendix 2 Ufgiris and Hunt Tests 

S ITUAT I ON 

3. £inding an ObjecL Which is Partially Covered (3) 

D. Loses interest 
b. Reacts to the loss, but does not obtain object 

• Obtains the object 
Other, 

4. finding an Object Which is Completely Covered (3) 

B. Loses interest 
b. Reacts to loss, but does not obtain object 
c. Pulls screen, but not enough to obtain object 

0d. Pulls screen off and obtains object 
Other! 

5. Finding an Object Completely Covered in 
Two Places (2) 

a. loses interest 
b. Searches for object where it was previously 

found 
c. Searches for object where I t is last hidden 

Other: 

6. Finding an Object Completely Covered in Two 
Pla~es Alternately (3 - 5) 

a. Becomes perplexed and loses interest 
b. Searches haphazardly under one or both 

screens 
.c. Searches correctly under each of the screens 

Other: 

7. Finding an Object Completely Covered in Three 
Places (5 - 7l 

a. Loses irlterest 
b. Searches haphazardly under some or all screens 

*c. Searches directly under correct screen 
Other: 

Menn - 279 

PRESENTATION 
2 3 ~ 5 

~ ................... . 
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SCALE I 

SITUATION 

8. Finding an Object After Successive 
Visible Displacements (3 - 5) 

a. Does not folio" successive hidings 
b. Searches only under the first screen 
c. Searches under screen "here object was 

previously found 
d. Searches haphazardly under all screens 
e. Searches in order of hiding 
f. Searches directly under the last screen 

in path 
Other: 

9. Finding an Object Under Three Superimposed 
Screens (2 - 3) 

10. 

a. Loses interest 
b. Li f ts one or t"o screens, but fa i I s to 

find object 
*c. Removes all screens and obtains object 

Other: 

Finding an Ob~ect Following One Invisible 
Displacement 3} 

a. Loses interest 
b. Reacts to loss, does not search 
c. Searches only in the box 

*d. Checks the box and searches under the 
screeD 

*e. Searches under screen directly 
Other: 

II. Findin an Followin One Invisible 
Displacement with Two Screens 2 

a. Searches only in box 
b. Searches under screen where object 

was previously found 
"c. Searches di rectly under correct screen 

Other: 

PRESENTATION 

2 3 4 5 

~ ..................... ~ 
.... ~ .............. ~~ .. .. 



SC/I,LE I 

S ITUAT I ON 

12. Finding an Object Followinq One Invisible 
Displacement with Two Screens Alternated (3) 

a. Loses interest 
b. Searches haphazardly under screens 

~c. Searches directly under correct screen 
Other: 

a. loses interest 
b. Searches haphazardly under all screens 

*c. Searches directly under correct screen 
Other: 

14. Finding Object Following a Series of 
Invisible Displacements (4-6) 

a. Searches only in E's hand 
b. Searches only under first one or two 

screens in the path 
*c. Searches under all screens in the path 

in the order of hiding 
d. Searches directly under the last screen 

in the path 
Other: 

Menn - 281 

PRESENTATION 

2 3 4 5 

~."4'&'~' •••••• "'~'. 

,. ..................... " ~ ..... . 

..... ~ .................... ~ ......... .. 

15. Finding Object Following a Series of Invisible 
Displacenents with Evidence of Representation (2) 

a. Searches only under last screen 
b. Searches haphazardly under all screens 

Searches systematically from the last 
Screen back to the first 
Other: 

............. ~.~~ .... ~ 
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SCALE II 
~~------------------------------------------

SITUATION 

Letting Go of an Object in Order to Reach for 
Another 0) 

a. Reaches for third object while holding the 
othe rs 

b. Reaches for third object with filled hands 
and drops one in the process of reaching 

*c. Drops one of the objects prior to reaching 
for third 
Other: 

5. Use of Lococotion as Means (2) 

a. No attempt to retrieve object, continues 
play 

b. Indicates des; re for object, but does not 
try to retrieve it 

,"c. Moves to rega i n the obj ect and resumes 
play using it 
Other: 

6. Use of the Relationship of Support (2) 

PRESENTATION 

2 3 

.... ;0 ......... a .. ~ ....... ., .. .. 

....................................... 

a. Reaches for object on the support (2) ..................... . 
b. Tries to get object by climbing ..•.•••.....•.•••....• 
c. Appeals to another person to get the object. .................... . 

;'d. Pulls the support after demonstration .................... .. 
},;e. Pulls support wi thout demonstrat ion ......... " ..... ~ ........... ~"., .. 

Other: .. , ••......•..••.....• 

7. Understanding of the Relationship of Support (1-2) 

a. Pulls support expecting to obtain object 
b. Pulls support. but reaches for object at 

saflle time 
Does not pull the support without the 
object on it 
Other: 



SCME II 

~I [UATIOt, 

B. (2) 

a. Reache. for the object, ignoring string 
b. Manipulates the string, but does not pull 

it enouah to get object 
c. Pulls string and gets object after 

demonstration 
6d. Pulls string and gets object without 

dcrnonstration 
Othe r: 

9. Use of String Vertically (2-3) 

a. Indicates des; re for object, ignoring 
th" string 

b. Drops string to floor and becomes unhappy 
c. Plays with the string itself 
d. Pulls the string, but not sufficiently 

to get the object 
*c. Pulls string and obtains object after 

deMonstrat ion 
·'·f. PJIls string and obtains object without 

defT)ons tra t i an 
Other: 

1U. Use of St; cf: a5 Means (2) 

D. Play. only with stick 
b. Reaches for object, disregarding stick 
c:. PI2Y' witll stick, and object, does not 

get ohject closer 
*d. Uses stick to get object after demonstra­

tion 
*c. Uses stick to get object without 

dcnon:: .. t r'i:! t j Or) 

Other: 

Menrl - 283 

PRESENTATION 

2 3 

........ ~ .... ~~.~a.". 
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SCME II 
-'"~"--~""-----------------------

SITUATION 

I I • of the Necklace and 

a. Does not try to put necklace into 
container 

b. Attempts to put necklace in, but fails 
repeatedly 

c. Succeeds in putting necklace in after 
several unsuccessful attempts 

d. Invents a method which is successful 
after a failure 

"e. Adopts a method which is successful from 
the first 
Other: 

PRESENTATI ON 

2 3 4 

................................ 

....... ~ ................... ~ 

12. Foresight in the Problem of the Sol id Ring (2-3) 

a. Does not stack rings 
b. Uses force in trying to stack solid ring 

repeatedly 
c. Attempts to s tack so lid r i rg once and 

avoids it subsequently 
*d. Sets aside the solid ring without 

attempting to stack it 
Other: 

...... " ...................... " . 



:: U\L L n,' 
'----

SITUATION 

4. Bchiwior in tJ Far;,ll iar Game Situation (2-3) 

a. Shoh's flO interest 
b. Ren~ins passive during paU5es 
c. A dOClinant act during pauses suggests 

a IIprocedureli 
d, Performs part of the act dur ing pauses 
e. Touches E and I.,aits during pauses 

Other: 

5. Behavior to a Spectacle Created by an Agent 

a. Shows interest only during spectacle 
b. ShuIf's excitement, but no dominant act 

dur ing pauses 
*c. A dominant act during pauses suggests a 

"procedure'! 
*d. Touches E and waits during pauses 
e. Attempts to imitate E 

Other: 

6, Behavior to a Spectacle Created by an Agent 
0ct ing on an Object (2-3) 

a. Shows interest only during spectacle 
b. A dominant act during pauses suggests a 

"procedure i
! 

"'(. Touches E or the obj eet and wa I ts 
Gives object back to E 

e. Atte'opts to activate object 
Othe,' : 

7. Behavior to a Spectacle Created by a 
,Me(hanical Agent (1-2) 

a. Plays ~ith object only 
b. Makes object perform its activity 

manually 
c. Touches E or object and waits 

':,d. Gives object back to E 
-"l-'. Atte~npts to activate object mechani­

cally after deC1onstration 
~F Attempts to discover a way to activate 

object mecha~ically before demonstration 
Otl:er; 
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PRESENTATION 

2 3 

•••• ~ •• "* •••••••••••••• ,. 

(l-2) 

•••••••••••••••• 4 •••••••• 

....................... ~ . 



78& - Menn 

SCAl E V 
--------~ 

SITu/ITION 

4. Foll""ing the Trajectory of a Rapidly Moving 
Ohjec:..t.. 0-11) 

a. Does. not foil0t", object, continues to 
look at E's hand 

b. Follows some, but does not locate object 
*c. Follows object and locates it visually 

only when it lands in view 
d. Searches with the eyes for object when 

it lands out of view, but does not lean 
*e. Leans to search for object in the direc­

tion where it must have landed 
Other: 

5. Recognizing the Reverse Side of Objects (2-3) 

a. Grasps object with nO sign of apprecia­
tion of reversal 

b. Withdraws hands and appears surprised at 
reversa 1 
Grasps object, but turns it around 
irr,mediately or by comparing both sides 
indicates appreciation of reversal 
Other: 

6. Usin the of the Container and 
the Contained 

d. Does not put objects in; only touches 
those inside 

h. Takes objects out, does not put any in 
c. Puts objects in and takes them out one 

by one 
*d. Puts or drops objects in, reverSeS 

container to get them out 
Other: 

PRESENTATION 

2 3 4 5 



------------ .. -~~------
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SC!,! r v 
~-~------- -~--'--

:·iT~I\TIOli PRESENTATION 

7. Placino Objects ln Equilibrium One Upon 
r:''1olher~3) 
a. Docs no~ try to build tower 
I,. r'pproximates two objects, but does not 

leave the second on the first 
"'C. bui Ids a tower of at least two objects 

Other: 

B. Appreciat.lr:'.lLGravity in Play with Objects (2-3) 

~. Does not atte~pt action 
b. Acts without showing appreciation of 

gravity 
*c. Acts with appreciation of the force 

of gravity 
OthN: 

9. ;:xploring Fall of Dropped Objects (1-2) 

a. Doe:. not systematically drop objects 
t. Drops several objects repeatedly, 

does nut look at where they land 
c. Drops several objects repeatedly and 

looks to see where they land 
Other: 

10. Maki Detours (2-3) 

a. Loses interest in objects 
b. Attempts to reach for the object using 

the same path as object 
c. Goes directly around the barrier, thus 

m2lking a detour 
Other: 

II. Jndicating Absence of Familiar Persons (1) 

a. Does not comprehend question 

2 3 5 

b. Goes to the usual location of the 
pet"son ..... * ••••••• ~ •••••••• ~ ••• 

'--. Ir,dieates knoHledge of absence by 
gesture or word 
CUlt:',; 
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Sample Summary Record Forms 

SCALE I: 

THE DEVELOPMENT Of VISUAL PURSUIT AND THE PERMANENCE OF OBJECTS 

Infari( Code Nu~ber: 

SCALE 
STEP 

0 
L 

3 

~ 

5 

(, 

7 

8 

9 

10 

I I 

12 

I J 

14 

RELEVANT 
SITUATION 
NUMBER 

2 

3 

2 

4 

6 (and 5) 

7 

9 

10 

11 

12 

13 

14 

14 and 15 

CRITICAL 
INFANT 

ACTION 

d 

c 

c 

d 

d 

6-c (and 5-c)'" 

c 

c 

d or e 

c 

c 

c 

c 

14-d plus 15-c 

INFANT 
ACTIONS 
OBSERVED 

,'·Infant actions In situations 5 and 8 were not included in the 
seal ing analysis. The scale step for which actions in situation 5 
ms)' be relevart rs indicated in parentheses. 



-----------_._._ ..... 
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SCALE I I: 

THE DEVELOPMENT OF MEANS FOR OBTAINING DESIRED ENVIRONMENTAL EVENTS 

I"f,ol Code Number: 

~j(.;;'<L L 

:1 EY 
RELEVANT 
S ITUAT I ON 
NUMBEr, 

------------

" , 

" 

Ii 

1 j 

2 

2 

4 

6 

5 

7 

il 

c .' 

10 

12 

CR IT I CAL 
INFANT 

ACT I Oil 

b 

c 

b 

c or d 

c 

d or e 

c 

c 

c or d 

e or f 

d or e 

e 

d 

INFANT 
ACTIONS 
OBSERVED 
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SCALE IV: 

THE DEVELOPMENT OF OPERATIONAL CAUSALITY 

InFant Code Number: 

Age: 

SC.~LE RE LEVANT CRITICAL INFANT 
STEP S I TUATI ON INFANT ACTIONS 

NUMBER ACT ION OBSERVED 

b 

2 2 c 

3 3, 5, 6 (and 4) 3-c or 5-c 
(and 6-b, 4-c);' 

4 5, 6, 7 5-d or 6-c 
(and 7-c) 

5 6,7 6-d or 7-d 

6 7 e 

7 7 f 

"'Situation 4 ,.as not included in the scaling analysis; the infant 
action vlhich may be appropriate for one of the scale steps is indicated 
ill parentheses. 



SCALE V: 

THE CONSTRUCTION OF OBJECT RELATIONS IN SPACE 

Infant Code Number: 

Age: 

SCALE 
STEP 

2 

3 

4 

;; 

Eo 

7 

8 

9 

10 

I I 

RELEVANT 
SITUATION 
NUMBER 

2 

3 

4 

4 

5 

6 

7 

8 (and 9) 

II (and 10) 

CRITICAL 
INFANT 
ACTION 

b 

c 

d 

d 

c 

e 

c 

d 

c 

8-c (and 9-c) ,', 

lJ-c (and 10-c) 

INFANT 
ACTIONS 
OBSERVED 
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*Situatlons 9 and 10 were not included in the scaling analysis; 
the infant actions in these situations which may be appropriate for 
particular scale steps are indicated in parentheses, 


