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ABSTRACT

Partially conflicting results from correlational studies of maternal speech
style and its effects on child language learning motivate a comparative
7 discussion of Newport, Gleitman & Gleitman (1977) and Furrow,
[ Nelson & Benedict (1979), and a reanalysis of the original Newport et al.
data. In the current analysis the data are from two groups of children
equated for age, in response to the methodological questions raised by
" Furrow et al.; but, in line with the original Newport et al. analysis,
linguistic differences between these age-equated children are handled by
partial correlation. Under this new analysis the original results reported
by Newport et al. are reproduced. In addition, however, most effects of
the mother on the child’s language growth are found to be restricted to
a very young age group. Moreover, the new analysis suggests that
increased complexity of maternal speech is positively correlated with
child language growth in this age range. The findings are discussed in
terms of a theoretical analysis of the Motherese Hypothesis; the
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CHILD LANGUAGE

conditions of both learner and environment in which ‘simplified’ data
could aid a learner. Finally, the results of our past work, those of Furrow
et al., and those of the present analysis, are discussec.l as they fit into, and
add to, current theorizing about the language acquisition process.

INTRODUCTION .
It has almost never been disputed that language is a.cquired unde‘r direct
influence of the learner’s environment, since all children .lear'n just ;he
language they hear. For the same reason, it has never bf:en in dlsp:tef; a’tt
the way caretakers talk, and the circumstances under which they talk, a'dec
learning. Since there is virtually no disagreem(?nt on these Pomts, outsi e}:s
may find it odd that there is fierce contention in the literature on the
effectiveness of maternal speech style — what we have called MOTHERESE (cf
Newport 1977, Newport, Gleitman & Gleitman 1977) (henceforth, NGG) ——11;
guiding and organizing the learning. We have ax.'gued that the. effects o
maternal speech are significantly modulated by biases (?f the child learner
about how to store and manipulate incoming information, and about the
allowable structures and contents of a language. To th.is exFer}t, the.character
of the learning is not a straightforward function of the linguistic env.lronment.
In contrast, many others, notably Furrow, Nelson & Benedict (19?9)
(henceforth, FNB), have argued that the effects of the caretaker are consid-
erably broader and more straightforward than we have found. .
In the present paper, after a brief introduction to the Motherese Hypothesis

as currently conceived, we will compare the methods and ﬁnfiings of NGQ
and FNB, and present a new analysis of our past findings. This new analysis |

was suggested by certain difficulties with our past work pointed.out b.y FNB,
with which we agree. The new analytic procedures the.:refore mirror in many
respects those performed by FNB with their own subjects. As we will show,
however, with these new procedures the original result§ reported .by NGG
re-emerge largely as before; in contrast, the findings and mter;.)rfetatxons from
FNB are shown to be more difficult to use as a basis fo.r th?orlzmg about the
Motherese Hypothesis. Finally, after these methodologlcal.lssues and the data
themselves have been presented, we will examine the logical problems for a
Motherese Hypothesis and review the current status of our knowledge of

language learning, in light of them.

The Motherese Hypothesis

It is easy to notice that mothers do not talk in the same way t.o very young
children that they talk to, say, learned professors of linguistics .(Nf:wpor;
(1977), and see Snow & Ferguson (1977) for a number of §escr1pt10ns 0l
motherese, and Hoff-Ginsburg & Shatz (1982) for a recent review). Materna
utterances are very short, usually consisting of a single clause; they are clearly
enunciated; they almost never contain a true grammatical error (though, to
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be sure, the style is often informal and hence some utterances consist, for
example, of an isolated noun-phrase, rather than a whole subject and
predicate); and, in content, they generally concern things and events that are
in view, as opposed to, say, talk about absent rabbits or past birthday parties.

The Motherese Hypothesis is the hypothesis that these SPECIAL properties
of caretaker speech play a causal role in acquisition. (See Snow (1972b), Cross
(1977), and Pinker (1979), for explication, and Newport (1977), NGG, and
Wexler & Culicover (1980) for criticisms of this general position.) The
hypothesis is not that motherese is different in kind from ordinary talk among
adults. It is important to keep in mind that the sentences of motherese are
most often regulation English sentences — in fact more often than they are in
the hurried and elliptical speech among adults. What differs in motherese
is the restriction on the choices among the allowable structures and contents.
In its strongest form, the Motherese Hypothesis is that these restrictive
choices are the requirement for learning. In a weaker form, the hypothesis
is that the more the caretaker restricts the sentence types and contents of the
language in this fashion, the faster and less error-laden the learning will be.

Measuring maternal speech and its influence on language learning

The most obvious way to study maternal speech and its influence on the
learner would appear to be correlational. This is because of the difficulties
in manipulating the input speech, and also because of difficulties in gaining
the co-operation of very young language learners in any situation where
linguistically novel materials are presented.! The idea is to measure the rate
and character of learning by exploiting the normal range of variation among
the caretakers. If there is some ideal input to a learner, those mothers who
use it the most consistently should have children who acquire the language
the more quickly and the least errorfully, on average. This method was used
to study syntactic aspects of maternal speech by both NGG and FNB. In
detail, NGG measured various characteristics of maternal speech at a
particular time; measured a variety of the structures and contents produced
by their children, at two points in time; computed a growth score (language

[1] Thisisnot to say these latter methods cannot be attempted at all. Our group of investigators
has examined language learning as it occurs in experiments performed by nature, that is,
in the presence of pathologies that render the child’s environment deviant in various ways.
(For partial reviews, see L. R. Gleitman 1981, Newport 1981, 1982.) In addition, we and
others have performed some traditionally experimental studies, which include examining
the effects of maternal speech style on responsiveness (Shipley, Smith & Gleitman 1969)
and comprehension of the child (Sachs & Truswell 1978, Snow 1972a, Newport &
Gleitman 1977), as well as examining the effects of experimentally controlled input in
adults’ learning of artificial languages in the laboratory (Morgan & Newport 1981).
Training studies from K. E. Nelson (1976), Nelson, Carskaddon, & Bonvillian (1973),
Cazden (1965), Feldman (1971), and Shatz & Hoff-Ginsburg (in prep.) have also been
informative. None the less, there is some difficulty in achieving stable experimental results
from young language learners owing to their difficulties with artificial materials, and
perhaps their general disinclination to do as they are told.
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at Time, — language at Time,) for each measure of the child’s speech;;:.n;i1
then correlated mother’s speech with child.language g.rowth to see.l:;v 1c’
properties of maternal speech predicted which properties of the children’s
wth. .
1anSgllxl::f(::Ogrrrc()elational studies face a number of problems. First, t'hey tymcalﬁy
measure maternal speech style by asking about the FREQUENCY with which t e
various structures and contents appear in the maternal corpora. But thef; is
some reason to wonder whether sheer statistical preponderances 1n the dgta
base are important factors in learning (notice, for example, that formal :tu ies
of learnability, e.g. Wexler & Culicover (1980), take appearance O ?o;:‘i
structure under interpretable conditions, not frequem.:y’ o.f appearance o 1'c a
structure, to be the sufficient condition for its va}.llSlt.lOn). None thef ess,
there is some plausibility to the idea that the child will seize upon those forms
and contents that are the most characteristic of the data base. . .
A more serious problem with the correlational'method arises from the
probable nonlinearity of the child’s language lfeammg curves. For lang.ue;lgi
(as for many other domains of learning), learning rates may decele;atel, tw:r
is, the less you know the faster you change, and the more you knowhtbe ;TOGG
you change, as documented for certain mea§ur<.es of language growt y1 atio!;
(It is important to note that ANY nonlinearity in growth cur\_/es - :?cce (te-r .
as well as deceleration — would yield the problem under' discussion, .lo'r "
same or related reasons; the example we now work out. in more detai IT t e
case of deceleration.) If learning rates deceler.ate, a C.hlld measured ee(lirlytm
his development will show rapid growth, Whllt.i a .Chlld first meazure;1 tat;;r:
in development will show less growth, all quite 1nc.iependent o l\;v a1 )
caretaker is doing. In addition, the caretaker may adjust her speec styAe 0
what the learner knows at that particular devel'opmental momen}t]. s 3
consequence of these two facts, spurious corr‘elatlons between motd e;{a:ts
child may result, because of effects by the child on the mother, and efle

by the child on the child, rather than because of effects by the mother on the .

child.

The difficulty of disentangling these problems is easily shown by taking ;n '
analogy from physical growth curves, where no one suspects that the

i _For instance, we might measure
caretaker’s behaviour has much of an effect. Fo A

the angle of regard from the caretaker when looking at her Chl'ld. The;mzﬂlfl’j
the child, the smaller the angle of regard from caretaker to Chlld: Ast e.ct 1k 1
grows, the angle of regard increases. We would clearly be m'akmg a mista ;,'
if we assumed that it was the mother’s looking down behaviour that cause

the subsequent physical growth of the child, even though we shall obtain

massive correlation between maternal angle of regard and child height. This

particular problem can be resolved by the computati(?n of a g.rczi\:vt};1 s-cc;lrte,
correlating mother’s angle of regard with the? CHANGE. in the chil s1 ellg .f

However, there is a worse problem in mterprefmg the causal role o
maternal regard. Owing to the nonlinearity of physical growth (on average,
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the smaller you are, the faster you will grow in the interval between
measurements), the following outcome is sure to result: the MORE the mother
looked down at her child at the first measurement, the GREATER the growth
during the interval between measurements. We would surely not want to
conclude that this ‘Motherese looking’ was ‘simple regard’ and thus caused
the child to grow. The same possibility, that the maternal speech style is an
effect, rather than a cause, of language growth, plagues interpretation of
correlational studies of mother/child language.

NGG handled this problem by statistically equating their child subjects
on each of the measures of child language, at the first interview. This was done
by computing a correlation between mother at Time, and child change from
Time, to Time,, but then partialling out the effects of the child’s initial age
and language score on each of the measures taken (ryy . ). This in effect
removes correlations between mother and child growth that are effects of the:
child on the mother (mothers use more motherese to younger children) and
of the child on the child (language growth is faster in younger than in older
children).? Luckily, some variation in maternal usage remains, above and
beyond that attributable to the child’s current age and language. And also
luckily, some variation in child growth rate, on various measures, remains,
above and beyond that variation attributable to where the child fell at first
measurement on the language learning curves.

[2] To be more precise, the partialling procedure removes from the correlation between

mother and child growth that portion due to the effects of the child on the mother and of
the child on the child, IN SO FAR AS THE LATTER ARE TAPPED BY OUR MEASURES, AND IN SO
FAR AS THE LATTER ARE THEMSELVES LINEAR RELATIONS. That is, most importantly, the
Pearson product moment partial correlation procedure assumes that all relations measured
are linear, and therefore in particular that the relations between the child’s initial age or
language scores and the child’s growth from Time, to Time,, and between the mother’s
speech at Time; and the child’s initial age and language scores, are linear. These
assumptions regarding our data are not unreasonable. (Note that we previously suggested
that growth curves are NONLINEAR, but this translates into a LINEAR relation between initial
state and rate of subsequent growth). However, although the assumptions are not
unreasonable, they could be untrue. We have dealt with this possibility as follows:

(1) One may in principle avoid assumptions of linearity by using nonparametric, rather
than parametric, correlational procedures. Unfortunately, at the time at which these
investigations were conducted (although this may be changed in the future), no probability
distribution had ever been computed for Spearman rho partial correlations (or any other
rank-order partial correlations), and there was therefore no way of evaluating their
significance. We therefore considered this an unsatisfactory alternative.

(2) We visually inspected scattergrams of the actual data points over which the partial
correlations were conducted in NGG (that is, scattergrams of the residuals). These
appeared to be linear enough to justify some confidence in the assumptions.

(3) Most important, if the assumptions are untrue, they largely work against our own
interpretations and in favour of FNB’s, rather than the reverse. That is, if the relations
are either partly or wholly nonlinear, the partialling procedure will remove less of the
contaminating variance than would be desirable. This in turn would lead to LARGER
(partial) correlations between maternal speech and child language growth, a result more

in line with the Motherese Hypothesis (and, as we understand them, the hypotheses
entertained by FNB) than with our own.
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In short, NGG created, by statistical manipulation, a set of children who
were identical at the first measurement on the measures taken. They then
computed measures of growth rate for each such child on each such measure,
and correlated these with the maternal usages at the first measurement time.
The question could now be asked: how did the differing maternal usages at
Time, affect the child growth rates during the interval from Time, to Time,
(in NGG’s study, a six month interval) ??

However, FNB raised some plausible objections to the method and to the
data on which the computations were performed, objections with which we
agree. They argued that NGG’s method and analysis implicitly assumed that
the effects of the various maternal contents and structures on the child were
the same at varying developmental moments. This is because the partialling
procedure of NGG, which statistically rather than actually equates children
over a range of ages and linguistic abilities, may be insensitive to effects of
mothers on children that occur only within a particular developmental
period. Of course this would not be a problem if the children studied were

within a narrow range of ages and linguistic abilities, within which effects of
maternal speech might reasonably be presumed to be constant. But the
children NGG in fact studied ranged from one to two years of age and from
beginning to considerably more advanced language abilities.

FNB’s objections are quite plausible. There is no reason to believe that the
effects of maternal speech on language learning must be the same over this
wide range of ages and linguistic abilities. It is entirely possible that, say,
imperative sentences are good for the learner when he knows the declarative
structure; but bad for him if he does not. Correlations over such a range, even
if the children are statistically equated, will not pick up that variance in the
mother’s speech which is related to the variance in language growth of only
a subset of the children (namely, those who are at the right developmental
moment to exploit some particular characteristic of the environment).*

[3] Of course there are further difficulties in interpreting such correlations between mother

and child as effects of the mother on the child, as is the case with any interpretation of
causality from correlational data. We only mean to claim that we have eliminated one
known hindrance to such interpretations. Further hindrances we ignore only by claiming
that partial correlations contribute to a plausible, but by no means certain, argument for
maternal effects on child growth. Similar provisos are pointed out by FNB.

[4] We must make clear that the problem is not in statistically equating children who are not
actually equal, since the partialling procedure only equates children to the extent that their
ages and language abilities correlate with (i.e. influence) their mothers’ speech styles and
their own growth rates. Whatever variance exists between children that is uncorrelated
with maternal speech style and growth rate remains; similarly, whatever variance exists
between maternal speech styles that is uncorrelated with differences between children
remains. The problem is that, after the partialling procedure is done, a correlation
computed between these remaining variances would not pick up relationships between
maternal speech and accelerated or decelerated growth by just one subrange of children.
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: Coizlsal:?uld n’;}vlv be clear, the problem in the NGG study was not with partial
ions. e problem was that these
e ! ! ] were conducted over a relatively
, n which specific factors of
R T ’ s of motherese that affect the
nged. If this span is narrowed ialli
- ! ' : owed, the partialling does not
. have this possibly obscuring effect. On the contrary, the failure to partial out

The Furrow, Nelson & Benedict study
Subjects and procedures of the FNB study
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ss children, making it virtually impossible to find subjects one can be at

all confid )
ent are ‘the same’. The second, perhaps weaker, reason is that if

any learning group would se
- em to be the most central f.
. . . . . Or
Hypothesis, it is that initial age group. the Motheresc

FNB claimed to find a lar
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(PRt (g

uded in their analyses data provided by a seventh
had an MLU of roughly 1-4 at the first
measurement, introducing a serious contaminant into the obtained correla-
tions. Since this outlier contributes a large proportion of the obtained
data — } — and since the sample size was very small, there are some difficulties
in evaluating these findings. Another difficulty stemming from the small
sample size is the further finding from FNB that most of the variance on
certain of their most important measures was due almost entirely to two of
the seven subjects (ibid.: 431).

The most serious consequence of having small samples and performing
e numbers of correlations is that the obtained correlations may be a result
NGG had indeed worried about the reliability of
correlational findings for their sample of 15, and performed a split-half
findings (see below). Those correlations which
halves of the data, as well as on the overall
analysis, can at least be taken as reliable on the subjects studied. (There is
of course still a question of the reliability of the findings on yet further subject
groups.) In contrast, FNB present no analysis of the internal reliability of their

findings.
Most important

see below). FNB also incl
subject of the same age, but who

5

larg
of measurement error.

iRy il

correlational analysis on their
maintain themselves on split-

of all is the fact that FNDB’s subjects were not really ‘the
same’ in their initial level of language development. To be sure, their subjects
mostly equal in productive language but, as FNB themselves point out
(ibid.: 435), they varied in their stage of receptive language development, on
measures developed by one of the authors (Benedict 1976). The trouble is
that these differences in level of receptive language were predictive of the f
child’s rate of productive growth by the second measurement (a nine-month E
interval, i.e. the second measurement was at 2;3). As the authors again note,
this leaves open the possibility that the obtained simple correlations between |
maternal speech and child language growth may be due to the relationships
of both to a third variable, namely the child’s comprehension abilities. Thus §
FNB’s attempt to find subjects who were equal at first measurement, SO that §
one could obtain mother/child correlations that are interpretable without §
statistical manipulation, was not altogether successful.® In particular, the

were

ew study of mothers’ speech and child
d, Satterly & Wells 1983). Because of
detail. However, one brief commen

[5] After the time this paper went to press, a relevant n
language growth was published (Barnes, Gutfreun
the timing, we are unable to address this study in
is in order here. Like FNB, Barnes et al. attempted to equate their child subjects at Time,
by selecting children who were in fact identical in relevant ways. (In their case, they chose
speech samples which were all as close as possible to the time when the child’s MLU.
equalled 1'5.) However, d not succeed in this aim. They report

like FNB, Barnes et al. di
that their subjects in fact varied in MLU from 10 to 2°21, and moreover varied in age.
from 1;6 to 2;9. Perhaps even more seri

ously than FNB’s results, then, the Barnes et al.
results on the relations between materna

1 speech and child language growth may in fact
be due to the relationships of both to the child’s initial language and age.
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compr ion- i
isno;t) eht;gspn score differences among FINB’s subjects suggest that MLU
asu iti
i T(l:qlentt}y sex.lsmve measure of the current language status of one-word
. Therefore, itis an inadequate i i i
i q measure on which to equalize one-word
In sum i i i
o re, l\farl(‘)us difficulties of FNB’s study provide some impetus for
plaUSibilitp:;agon. But more than these limitations, it is the very great
n Withyse the FNB}i)ll)chectlons to our prior study, and their sophisticated
ven new children, that cries o 1
( ut for furthe licati
L . . , r replication. As we
i ro ansclllow, certain differences between the results achieved by these
our own, and differences in the i i
; : e interpretation of these findi
e . se findings
provide yet another impetus for further replication and analysis =

ENB’s findings and interpretations

Table 1 presents the simple correlations obtained by FNB (zbid.: 433). Table \

i .. .
tat1:)) ls:n(;sﬁth(;e original findings from NGG. It should be obvious that the
ulated findings are not directl
y comparable. As can be s
i een, not all the
leame;‘Ses ;re the same, and as we have stated the NGG ﬁndin’gs are from
who range over a much lar i
£18 ger developmental d (b
jiphen : period (but whose age
partiaui:l langu;ge )level have been statistically equated by the doubgle
g procedure). But some result
g pr : s are much the same
cognparatxve inspection of the tables shows e
n the oth i igni
i thec aler halnd, FNB obtained many significant correlations that we did
Cor;elaﬁo so clear from a comparison of these tables. Many of their
mOther.s n}i are quite puzzling. For example (Table 1), they found that
w b
jrthers th used more copulas and more contractions to their offspring had
e v w}(izme tg sfay fewer noun-phrases per utterance than the offspring
used fewer copulas or contracti If i
fp not e : . . ions. If such an effect is real
Id be its explanation? Contractions have to do with auxiliary vert;

P Yy, vestiga ur Ci mprehenston when € suDjects g
l6 More precisely, the in t tors measured co: h thi b ts were aged

1;5,and then agai :
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i oo ected at e, ,h }e] children were alike in comprehension (as well as MLU) at 1;

D ered © resu]e:;: a:)tI e6r at 11;7. 'il;erefore a claim that comprehension differences cilsci

¢ ;6 is plausible; but just lausi i ibili
B ; but j as plausible is the possibility t
gt et of:}r-: lﬁegs:gr:esltvets us?d production MLU (and its variouspsubcomgo::r:tgl?s,
atus of our subjects. However, si i

st o ! ! of our 3 r, since there was indeed 1ati

compfehenssi:::_)]eitsdmhMLU, it is likely that MLU correlated with other ind;,cirsm(telon

beehe partiail' nd thus that when we partialled out MLU or its subcomponents v

L — m]ga‘out other aspects of language status. In contrast, when MLU <,:lwe

S yary ame t}gl stu‘ jects (a§ was thevcase for FNB’s one-word speakérs) one should()lf5
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v languagegzn,wn;or}x}lldgn, acrlxd other sources) that there are major differences in
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TABLE 1. Simple correlations between ma

Child language

Maternal speech
—022

Declaratives
Yes/no-questions
Imperatives

Wh-questions
Words(MLU)
S-nodes/utt

Interjections

Pronouns
Noun/pronoun ratio
Verbs

Copulas

Tense

Contractions

TABLE 2. Double-partial correlations between :
language growth, partia ]

Child language growth (Time.Z—Timel)

CHILD LANGUAGE

speech at 2 ;3%

Aux/VP MLU
—003 —o025
0.85## 0.72*
—047 006
—030 —037
—038 —o69*
—0'55 —0'53
064 057
—o58 —o75*
o060 o72*
—o0'66 —o71*
—0'58 —o-85**
—009 —o46
—o021 —o'65

a2 Adapted from FNB (ibid. : 433)-

* P < oo5.
** P < 0'025.

ternal speech at 1,6 and child

maternal speech and child

lling out initial child age and language*
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tructure; why should they affect the growth of noun-phrases but not of

aux111anesP Similarly, why should copulas affect the growth of noun-phrases?

As another example of the same point, they found that the greater the
roportion of interjections (e.g. Mm-hmm) from mothers, the more verbs

their offspring used in their utterances.

- FNB did make an attempt to interpret their findings. This is in line with

_a serious attitude towards explaining the learning effects. To say merely that

Vb/utt NP/utt

—o028

064 058 ‘whatever the child seems to be influenced by was the ‘simple input’ would

002 0'34 be to beg the questions that are at issue. Rather, the authors proceeded by
—o33 —048 ‘the sensible means of seeking external support (apart from the correlational
—o70* —o68* findings) for the view that these effective properties of maternal speech are
—o'6o —046 ‘the linguistically or experientially simple ones. But in our view their attempts

o67* 043 were not always successful. We turn now to the specific effects reported by
— o 81** —o62 FNB (Table 1), and their interpretations. !

017‘;:' _:_ZZ - Sentence type. To begin with, FNB found that a preponderance of maternal
:2;0“ —oT** yes/no-questions clearly speeds the acquisition of verbal auxiliaries by the
o047 ——o-gi” learner. NGG had reported the same effect. Thus both Tables 1 and 2 reveal
—o0'58 =04

highly significant correlations between this feature of the mother’s speech and
subsequent child growth. As we will discuss later, this massive and stable
correlational effect is predictable on theoretical grounds, and dovetails well
with a variety of further findings about language acquisition. However, the
remaining findings were less convincingly related to any linguistic or
'kacquisitional theory, as we will now try to show.

~ Syntactic simplicity. FNB claimed that a number of the correlations in
Table 1 are predictable from ‘formal grammatical theory’. Their source was
an account of the so-called Standard Theory (Chomsky 1965), written by
Jacobs & Rosenbaum (1968). Based on their reading of this work, FNB claim

that English grammar represents only nouns and verbals in ‘deep structure’,

ux/VP Infi/NP MLU Vb/utt B t  all further content being inserted by transformation. Based on such a
M hypothesis about the grammar, FNB next conjectured that those elements
Declaratives 025 . _2:2‘ z:;; 035 016 ;introduced in deep structure are the simplest, while those introduced by
Yes/no-questions °:88, _ 0,5; — 038 —029 o9 ‘transformations are more complex.
Imperatives :f,i?, —007 —029 —oez T ~ One difficulty with this line of argument is that the Jacobs & Rosenbaum
Whequestions ] o58* 013 —Oo'12 :Z:c:z kalysis differs in several major and relevant ways from the Standard Theory
Deixis —Z.§?+ o014 025 _:.Zi — o027 s it was usually described: for example, most versions of Standard Theory
%’;‘;:222: —o58* —o51t —o'50 o 022 ever in fact introduced surface lexical elements by transformation. Moreover
MLU 034 oo Z.;; 005 031 gguistic findings of the last 15 years have overwhelmed and defeated
S-nodes/utt 021 oS 4 Y o1l ransformational grammars of this general sort, which have yielded to far
Interjections 053" o=z

Taken from NGG (ibid. :
+ P<ol1o.
* P < o005.
*%% P < 0001.
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nore persuasive and richer recent linguistic descriptions. (For discussion see,
or example, Chomsky (1981), Bresnan (1978, 1982), and Gazdar (1981).)
nterpretatlon of empirical findings in learning against grammatical theories

st be in terms of current knowledge of the latter, not early attempts that
by now have been rejected.

132)-
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the few properties that correlates positively and significantly with language
growth in our own studies (NGG, see Table 2).

In pursuit of a similar semantic claim, FNB offered the idea that verbs in
the mother’s speech are ‘less concrete’ than nouns and therefore make trouble
for the young learners. This is FNB’s interpretation for the significant
negative correlation they obtained between maternal use of verbs and child’s
rate of using verbs in his or her own speech (that is, apparently, the more
the mother uses verbs, the less the child learns about them; see Table 1). This
interpretation seems rather odd. After all, looking at the other side of this
_conjecture, it seems to be the claim that to teach verbs it is good not to present

_them. In that case, the motherese interpretation has no explanation for how
verbs would finally be learned. More important, the claim that verbs are less
concrete than nouns seems no more than an unexplicated assertion (though

~ to be sure, as the authors note, the assertion is often made in the psycholog}i\cal
literature}.8 ‘

i ’s yiew of the grammar, the
i n accepting FNB’s vie
t important, however, eve : ] g
1:1/1'08 s arz not easily understood on this basis. After all, as Tt‘ ! elements;
ﬁ}r: mither’s use of verbs (on FNB’s supposttion, deep-sgruclznucontrast )
m . e, .
o elates NEGATIVELY with acquisition of MLU Emd V:rl s o ,NOT
ot ies 1 jons (on their s ;
: ‘liaries in yes/no-question r i N
P’s use of auxiliarie . B
r;Othestructure elements) correlates POSITIVELY V\{;th (Zlhlldtlto i gin P
i i ts alleged no
i other elements
‘liaries. At the same time, . D ey
e s (the pronouns, copulas and contractions) correla.te ppi
0 sn
St?;: z‘}llild learning. These facts taken together shov:f that t}fli;z 1deep-stnlcture
b of predicting the learning rate from the mother’s use ob e dec
e erba .
eleZnents _ if these are, as alleged, the nc:i\?ns Zr:)d tt}}lee \g/rammar by cetihed
? Its are not predicted by °
ummary, FNB’s resu . ! by
:)n s ibe Inys,ome cases, their correlations make no obv10\}11§1d’s " éuismon
m Sk(;rlr’s -use of copulas is negatively correlated with the.c i e el
mfot en hrases). In other cases, the sign of the correlatlons_th e i
¢ nOuh pmother’s use of verbs correlates NEGATIVELY w11 S
iy i i rnal su
N guisition of verbs). These puzzling findings h.a.ve no exteto e l;;[l)owmdge’
211'Cq istic theories in any of their various renditions, nor
inguistic : "
g Mg behawo:r:ch t their findings may be in tune with
A e "
ntic simplicity. FNB arg ‘ ’ n e
Sem’? ¢ simplicity They remarked that abstract 1anguag§ :n 3ilc ook
e : iti i .Ato ,
ileltr:‘ concrete’ language for a cognitively immature learner P
a

he apparent finding that the use of pronouns by

. i .
om this perspective 18 : . o st
u};: § ther is negatively correlated with certain growth meas (

the mo

i i is caused by the deictic propfarty
Tab'le o rIf‘hey S;llz;et}::a;:::oiﬁliu'i;};t these hth? no physical dis}tll.nc-
(Yarlable iy ereri w in imageability. But this argument 18 ?Neak. Foronet mgl;
et ar?d e c;)Ie words as fun and bad appear in earhe_st.maternal speec :
e non-lmage: riously hard to learn. In addition, deictic .terms a;e 1no
s :112 Olearn (deictic this and here are among the earliest voca u ax;)yf ,
'generalt}grh;ZnyoEnglish speakers), and deictic usage by the mother is one
items,

~ Most generally, the semantic conjectures from FNB come down to the
possibility that motherese is a ‘here and now’ language, one that traffics in
present dogs and ducks rather than Christmases past and absent cats. This
is quite possibly the fact of the matter, but no finding from the FNB study,
~or any other study we know of, suggests either THAT such a property of the
maternal speech aids the learning, or How it would do so. (Not incidentally,
forthcoming results from Landau & Gleitman about a blind learner’s
* successful acquisition of such sight-related terms as look, picture and green

suggest that the notion of ‘here and now’ begs the questions it is designed
to answer.

Brevity. Next, FNB pointed to a set of correlations between brevity of
the mother’s sentences and the child’s language learning as instances of the
_relationship between simple speech style and child learning. In particular,
the maternal variables they interpret in this regard are INTERJECTIONS, whose
frequency correlates positively with child language growth, and MEAN NUMBER
_OF WORDS PER UTTERANCE, which correlates negatively with child language
growth (see Table 1). However, there are some difficulties here. For example,
interjections are utterances like yes, mm-hAmm, and the like, as well as isolated
hrascs. Moreover, interjections correlate with growth in verbs. But how

-

)
7k I'he auth()xs also COIltCIld that pIOHOUIlS are syntactxcally more (:omplex than nouns

)

ions before translation into surface structure.
becauee £ 'needhn:or:o::::io;:aiz(s):rted by transformation has n%t b]ej:; ns‘irxl(;\;s(g
B raine = 1C}ea ; 3 fr(’)r quite some time (cf. Bach 1970, Dougherty Igd%, i i
" lmgufls Sthe syntactic complexity of the pronouns oﬁer? ; yt B
A et de}; and number ‘in fairly regulaAr fas}uon - Bu " y b
e o o gke'n o’f these properties present special dxfﬁcultxesk, ?;inp}?;nglish
pronouns;lregUla:emgaern:ine% and number is variably (often covertly) marke i
nouns, whose case,

i in languages whi :
re trouble learning nouns in ] : jahoamly.
showld ther? b? rrr‘::gular fashion’? The developmental findings, inefsac; r,e T e
f‘umbe" wikr S(I s in Turkish) as well as the inflections themselv Sl et %
mﬂCCteg o frre ilarly inflected nouns and their inflections (as in
opposed to irreg’

the evidence and discussion see Slobin (1982).
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[8] In contrast, such investigators as Gentner (1982) have provided a possible explanation,

and some supporting empirical data, for why nouns might be easier to learn than verbs.
_ Gentner argues that verbs conflate semantic elements variably, over the languages of the
‘world, while nouns in all languages categorize the world about equivalently (i.e. no
‘language would likely divide the dog concept into say, dogs bigger than a breadbox and
dogs smaller, with a word for each of these two categories). Hence, according to Gentner,
the child’s pre-existing categorizations of objects, but not actions, could form a secure
basis for early lexical learning. But notice that Gentner’s explanation rests ON INNATE
' PROPERTIES OF THE CHILD LEARNER (his pre-existing dispositions to carve up the world
into just certain conceptual categories), NOT ON PROPERTIES OF THE DATA PRESENTED.
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could mm-hmm help one learn verbs, since it contains no verb? Some
reanalysis, separating verb-phrase fragments from interjections, might clarify
this issue one way or the other, but in the present form of the data the
conjecture from FNB is quite puzzling. As for maternal utterance length, we
will return to the issue of relations between brevity and language learning in
a later discussion. For now, suffice it to say that there are reasons to question
the stability of the relationship FNB have obtained, and theoretical reasons
to claim that a restriction of sentential complexity might make the learning
HARDER rather than easier.

Intelligibility. FNB offer a final argument for the role of ‘input simplicity’.
This has to do with the phonological clarity of the mother’s speech. However,
FNB have not directly measured phonological clarity of the maternal speech.
A finding that they attempted to relate to this issue is a negative correlation

THE MOTHERESE HYPOTHESIS

A replication of Furrow, Nelson & Benedict (1979)

Ill sum, o
y ur over a“ actio y
reaction to F [; S dlS( ussion 1i1s ”la 1lle1e are as man
N

o ela?tions, few of them tight or compelling. But
» 1t1s essential to ask whether FNB’s findings are stable

Vve tUIIl lln“ledlately tllell to a Iepl]Catloll Of I IJB aCCOIIlphShed thl ou h
’ ’
) g

METHOD

In Teésponse to the problems inhere
now divided our original subject
chronological age was very close, and

nt in th.e NGG analysis (see above), we
population into groups within which

re-did the correlational analyses within

between language growth and maternal use of contractions. But we believe

each of th =
methodolssfca?e equate':d groups. These reanalyses answer to FNB’s general \
g1cal complaint and to our own analysis of the problems inherent

this issue is a very complex one.
in what we dj :
hat we did pPreviously, as described above

Strictly speaking, there is nothing unintelligible about a contraction, from
the physical point of view. What is complex about it is that it conflates, within
a single lexical item, a pair of formatives which are in other parts of the
language two separate lexical items. For example, can’t is not hard to hear;
the problem is that it is not formationally simple, but rather must be analysed
as can+not. As Gleitman & Wanner (1982) have discussed (and named the
Three Bears Hypothesis), learners seem to have strong biases about the
semantic elements that can and cannot be conflated in a single word, and biases
in general towards representing formatives as separate words. (For discussion,
see the many citations in Gleitman & Wanner, and, particularly, Slobin (1973,
in press), Newport & Supalla (1980), and Peters (1981).) The explanation
of this correlation, then, if it is stable, depends on properties of the CHILD
(who abjures certain conflations) rather than on surface, physical properties
of the incoming stimulation from the mother.

Summary of the FNB explanations. In our view, FNB have not succeeded
in the search for independent justifications for why their significant corre-
lations were just the ones they were. Thus there is no reason, independent of |
the correlations themselves, to think that their effective inputs are those that |
are simple aAs sTiIMULL. If the effects are genuine, further explanation of the |
initial state and (representational and/or inductive) biases in the learner will
be necessary to explain why these particular kinds of data were ‘the simple
ones for learning’. In contrast, as we remarked and will discuss further, the
more restricted correlations found by NGG fit in nicely with what is currently
known of a psycholinguistically crucial distinction: the open class/closed class
subdivision of the basic linguistic vocabulary, and the syntactic functions §

Subjects

Originall . '
rangging iz, ;\TSfG had three subject groups. Group I consisted of 3 individual
Lt Smg ; Tom 12 to 15 months at the first measurement. This grou )
¥ small and younger than the FNB group, has been discarded ? t}f,
. ) ’ or the

of six individuals, ranging in age from

these two classes subserve.
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the second sessions, the mothers were informed that their own speech, as well
as that of the child, had been under investigation, and that the actual purpose
of the study had to do with investigating effects of maternal speech on child
language growth. We then solicited permission to use all the data that had
been collected, with knowledge of these purposes. In each case, permission
was granted.

Measirement of the child and mother speech. Maternal utterances were
separated into those addressed to the experimenter and those addressed to
the child. Each set was coded for intelligibility, well-formedness, sentence
length, structural complexity (indexed as number of sentence-nodes per
utterance and derivational length), psycholinguistic complexity (explicitness
with which the surface form preserves the underlying structure), sentence
type (declarative, imperative, etc), frequency of self-repetition, and frequency
of expansion. Only utterances addressed to the child are of present relevance.

Child speech was coded for syntactic complexity, estimated through mean
length of utterance (MLU), mean noun-phrase frequency and length, mean
verb-phrase frequency and length, inflection of noun-phrases (plural and
possessive marking), and auxiliary structure (modals and aspect marking) for
both the first session and the succeeding one six months later. Finally,
‘growth scores’ were obtained by computing the difference between the first
and second interviews on each of these measures. (See NGG for the complete
description and examples of the coding scheme.) :

Some of these measures showed virtually no variance over the groups (e.g.
mothers’ ungrammaticality); others were largely redundant with each other
on these groups (e.g. sentence type and psycholinguistic complexity). These
nonvarying and redundant measures are not reported below. The means,

TABLE 3. Means, ranges and standard deviations for measures of child speech

Time, Time, minus Time,
Child speech Mean Range S.D. Mean Range

Age group 11 (185 to 213 months)
Auxiliaries/verb-phrase  oor 000 —006 002 o015 003—036
Inflections/noun-phrase 004 0'00—0°11 005 009 —002—019
MLU 152 1'05—3'32 o088 086 o25—218
Verbs/utterance o021 0'00—047 017 0'35 0°30—045
Noun-phrases/utterance 094 o8o—1'14 013 022 —023—0'55

Age group I1I (239 to 248 months)
Auxiliaries/verb-phrase 009 000—0°31 o'14 027 —0'12—049
Inflections/noun-phrase  o°15 0'04—0°27 008 o005 —0'10—0°19
MLU 198 1116 —346 082 1'40 0'32—2°15
Verbs/utterance 031 006 —o0°653 o021 035 0'07—0°55
Noun-phrases/utterance  1°11 0-84—1'47 023 037 —0'07—0"70
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TABLE 4. Means for measures of maternal speech

Maternal speech

Age group I1 Age group 111
Declaratives*

o :
Yes/no- 7 o3
questions* o021
Imperatives* o020 o1t
Wh-questions* o014 z o
13
Deixis* o1y
Expansion ooy O: o8
Repetition 028 g o
‘15
ML
: U 513 557
-nodes/utterance 1'16 12
21
Interjections
‘ o o14 :
Unintelligible 004 z‘é; ‘

S!;NEENCES.WI.lich fell into the category. These latter categor
ol these within each age group add up to 100 Y,
aiso computed on full sentences only. ”

1es are starred (and proportions
except for rounding errors). MLU was

ranges, and standard deviations for our subj

ject grou G
measures are presented in Tables 3 and 4 groups on all the remaining

Analysis

W . .
e have already described our prior methods of analysis; for full details the

NGG. We discuss here only the new analyses

I speech samples
e small number of subjects now

original study with 15 subjects,
n each of the two groups. Note
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TABLE §. Simple correlations between maternal speech and child

THE MOTHERESE HYPOTHESIS

aternal speech

’ -84+ —o'10
Declaratives 023 O'I; z;; —z-o; i
Yes/no-questions o-'(/)g’: g’:o g oM o
i —o6o - e i
{;’nlfecx:s:iezns —o71t —017 —o063* 033 ‘;3*
] . 82
ixi o172t o8o* o'51 —0'59 2'44
geuﬂ:sion o81* 027 0-51+ _Z.;; Mk
R);iztition —o74* —0'49 —o0'62
: —oo1 022
o0-82*% o014 009 = i
glli_l‘cgies/utt o-8g* 037 052 034 "
- i o018 o061
Interjections o75* o030 __(:,.ZZ ol i
Unintelligible —o69" —0'67
Age group 111 o8
—o o
Declaratives o'19 ——0'.70* _Z.ii —o.ig o
Yes/no-questions o62* o.o 1 i o= 2
Imperatives —o57" ——z.;;; e e o
Wh-questions —o'11 | o
ixi —o18 048 036 _ZA;-Z/ T
Deixis 059 — o006 —012 . 47 i
}li);pzrt]istli(:x: 002 o051 044 074 o
: —o0'46 —0'45 —o72* ——o:gx+ :2.98”
glLL; /utt —o023 —o024 —o'84* —o067
-nodes | -
; —o —059
Interjections 015§ 026 027

Unintelligible S |
+ P <o1o0.
* P <oo0s5.

| Mupenilsgesds MR TN

language growth

Child growth (Time,— Time,)

004 027

Infl/NP

MLU Vb/utt

Age group 11

033 —o0'08

** P < oO0I.

NP/utt

0’54

study this was performed separately for each of the two age groups. We began
by dividing the data into two halves by separating the odd pages of the coding
sheets from the even pages. We then computed each measure on each half
of the data, and then computed the (simple) correlations between maternal
speech measures and child growth measures on each of these two halves
separately. The next step was to compare the correlations obtained on these
two halves with those obtained on the overall analysis (that is, with both odd
and even pages of the coding sheets combined). Our criterion was conservative.
Only if the correlations obtained on each of the two halves were at
approximately the same level of statistical significance as those of the overall
analysis did we consider them reliable; otherwise, we viewed the overall
correlations as at best unreliable, at worst artifacts of measurement error.
Because we will argue below that there are further problems with the simple
correlational procedure in any case, and because the presentation of the full |
outcomes of the split-half analysis would be cumbersome, we present
‘here only a crucial subset of the outcomes for illustration. Table 6 presents
‘a subset of the overall simple correlations taken from Table 5, namely the
correlations between maternal complexity and child growth in MLU, verbs
per utterance, and noun-phrases per utterance, for age group III. These are
_ the items on which FNB based the claim that simple input enhanced learning
- rate. As the table shows, we like FNB obtained numerous significant negative
correlations on the overall analysis — that is, the simpler the mothers’ speech,
~ the more rapidly their children appeared to acquire the language. However,

in Table 6 we also present the outcome of the split-half analysis for just these
_ correlations.

As can be seen in Table 6, none of these correlations is reliable on the two
split-halves. In all cases, a significant overall correlation shows up on the
plit-half as at best a significant correlation on one half but a nonsignificant
(often approximately zero) correlation on the other half. This outcome

TABLE 6. Overall correlations and their split-half correlations for maternal
. speech complexity and child language growth

j B, and
however, that this is about the same number of subjects tested by f‘N o; per_
i o
that we h,ad a larger sample of utterances — ranging from abo;lt ItOc::)ur :;Sample
child and ranging from about 250 to 850 per moth.er. Ins (;)r ,Ore oy
is on the average more than twice as large for the children and m
imes as large for their mothers. ' ) 5.
tmElonsiderigng the sizeable number of correlations reportsd st forb etantial_:
subs
- iocht well expect a number O |
our two age groups—one mig ; b
correlations by chance alone, given the shaky data bfise (;mall rrle e
i e i
biects, although many data points for each) fror.n which t t.ayb\is;_t dere
SI\JI Jd r t’he circumstances, some way of estimating the reliability
nde

y duref

co relations seemed essential. I'o this end, we emplo ed the same pI'OC: Sem‘ :

USZd in NGG namely what we called a ‘split—half analysxs. In the pre :
)
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Child language growth (Time,—Time,)

Maternal speech

MLU Vb/utt NP/utt
MLU Overall —o72* —o0°31 —o'68*
Odd —0'55 —o0'1§ —o72t
Even —o076* —o041 —0'54
- S-nodes/utt Overall —o0'84* —o67t —0g8%**
Odd 009 —o'15 —o08
Even —o83* —o75* —og2**

+ P'< ool
* P <oos.
*® P <0001
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TABLE 7. Partial correlations between maternal speech and child language

TABLE 8. Partial correlations between maternal speech and child language growth
growth (partialling out initial child language)

(partialling vout initial child language), but omitting unreliable correlations®

Child language growth (Time, —Time,) Child language growth (Time,—Time,)

Maternal speech Aux/VP Infl/NP MLU Vb/utt NP/utt 72 Maternal speech Aux/VP Infl/NP MLU Vb/utt NP /utt
Age group 11 . Age group II
Declaratives 066 023 o028 arB* ——o~1/§ 't' g:;:/lir:twes i el 023 028 0g8% —o'14
Yes/no-questions 072 010 Qi3 i o Impe ;guestlons i o1o 043 —o02 048
Imperatives —o71 —o61 =%t —o%9 —o= : W}E e A —o61 —o0'54 —027
Wh-questions —o82* —o020 =o78 —0:51 A il ntions —o20 —o076 —o'51 —0'44
: : . Deixis
. : 84+ 6 —o73 o8s 6 :
Deixis o81* o84 005 ) : : ) 065 —073
Expansion 085" 030 73 39 0.53 ' gip:giion 0 85; a2 073 039 0'53
Repetition —og4* —o58 —o86" —073 0% on —9'94 —o'58 —o0-86* —0773 —0'51
y MLU Qe+
] | a6 o1l 061 085 o021 6
MLU o8s5* 021 o4 ; T o4 o111 06
S-nodes/utt e 037 072 —039 o81* S-nodes/utt o-go* 57 o2 o 1
Interjections 082" o031 o87" S o-6o+ . glr‘::xjteclltmfl o8z il g 032 o060
Unintelligible —og2¥ —068 —o31 '99* —o8s - St —068 —o31 090
Age group 111 Age group 111
. . . Declaratives . p
. . — o0 U o175 § o 4-8 —0 .
Declaratives 048 073 o012 o17 2 . 73 o'12 o1 .
Imperatives —069 —o03 =658 i 0219 Whp_ef‘?:s\;ies —a% B —os8 —o34 o'19
Wh-questions —o04 073 007 o021 o7 o e Too4 73 007 o021 —037
Deixis —o65 620 —E3 —o42 o o o 026 —o34 —o42 —079
Expansion 059 —053 or2 e sots —O.Ig Régetitioﬁ o359 g 021 —o15 —o15
Repetition —o'14 066 0’30 58 —oe s 066 030 0’58 —008
: —o | MLU +
. . o —0'24 023 y 012 0°'50 —_0
MLU 012 0'50 0'51 o ) . 5 o'51 —o02 O
S-nodes/utt 058 026 —o'60 —049 —ogs* S,nOdes/u“ 0’58 026 —o'6o —0'4; o
. 0 Interjecti :
. 5 N gy 2 — 025 jections 032 —o'1 .
Interjections 0'32 0'15 0’15 023 ) ;i T 5 o013 —023 .
l?n?t?telligible o041 _ o028 — 006 — 022 —o08 Unintelligible —o041 028 —oob e _g'zg
+ P <o10 *P<oro
* P < 005. * P<oos

. b 2 ;g;:f‘:zi‘;ycs:’l:i‘itisgf ’hare thc?se .Wh‘ich were significant or marginally significant on the
suggests that all of these overall correlations are unreliable and may thus ¢ : wh were incignificant on one or both of the split halyes.

artifacts of measurement error. They therefore can hardly be taken as a propét
basis for theorizing about the Motherese Hypothesis. .Note .that FNB
performed no similar statistical test for the reliability of their findings, whlch
were based on seven subjects, with fewer measurements of each.?

In any case, we do not believe that simple correlations between maternd

zvp;iec}ixtamji d<:h11d ;an}gluage growth are the appropriate measures through
which to address the hypothesis. We therefore tu i 7
ghic : ; rn to a presentat

partial correlations. ’ on ot the
;Partza[ correlations. Simple correlations between maternal speech and child
nguage growth may be.contaminated by a third variable — the child’s initial
d'a§e~(1n bo'Fh age and linguistic abilities). Therefore, we here present and
iscuss partial correlations, in which maternal speech measures are correlated

1th,‘ch'11$l ‘growth scores, while removing the variance attributable to the
ild’s initial age and language.

. :
[9] We should note that it was not gene_rally the case, either 1n the 51m1. o
ere or the partial correlations presented later, that the split-hall an y!
resulted in such widely discrepant correlatifms for the two halves f’f the ?iata or ml_stl)c
alarge proportion of overall correlations which m.ust therefore.be discarded as unreliap
Nevertheless, as the present subset illustrates, this doe_s sometimes ha.ppen, und :
the necessity of the procedure for assessing the internal reliability of the ovg

correlations.

presented h

n contrast to NGG, we now performed these correlations on two separate
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age groups, within which age varied only slightly. We therefore partialled out
only the child’s initial score on each language measure. (FNB could not
perform such a partialling, as their only measure of child’s initial stage —
MLU - did not vary. As already mentioned, this measure did not guarantee
initial equality of the subject population since FINB’s subjects did in fact vary
on comprehension measures, which in turn correlated with the growth
scores). Table 7 presents the overall partial correlations for each of the two
age groups, without taking into account their reliability as assessed by a
split-half analysis. Many of these correlations are sizeable and reach statistical
significance. But again, this may be because the small sample size and limited
number of utterances for each mother and child may lead to large but
unreliable findings. Table 8 therefore presents these same correlations, but
without those for which the two split-halves did not lead to similarly
significant outcomes. In detail, we have omitted overall correlations with |
P < o'10, if these did not survive the split-half procedure at the same level
of significance; and we have omitted significant overall correlations if their
splithalvesdid notreach atleast themarginal — P < o-10 — level of significance.

RESULTS

As a preliminary to discussion, note that many of the simple correlations fall
away when partialled to correct for variability in the children at the initial
measurement (compare Table 5 with Table 7). But note further that still more
correlations fall away when the partial correlations are submitted to the
split-half analysis (compare Table 7 with Table 8). This is the first suggestion
that there is real difficulty — not just theoretical difficulty —in relying too
heavily on findings from any single analysis of correlation results, from just
a few individuals.

However, the same point is made most tellingly by looking at the outcomes
themselves. One of these is surely ‘garbage’. We achieve, much to our
chagrin, a POSITIVE, 0'9g correlation between maternal UNINTELLIGIBILITY and |
child growth in verbs per utterance, in the younger age group (Table 8, Grou
II). As we stated earlier, when a larger number of correlations are done o
avery few subjects, spurious correlations are likely to show up here and there.
Since FNB used less stringent statistical procedures, again on a very small §
sample of subjects and fewer data points, they obtained a larger number of §
such uninterpretable results (e.g. the mother’s use of capulas impairs th

! 1 » Measures of the environ i
beBreqmred to disentangle thege issues mentandof g il
ut in so far as thjs ‘
‘ ; general effect can b
B o far ene; 11 be assumed to be a stab] i
e see[;art.nt 11mlphcatlon 1s worth stating here. Ag our findings hae 0’;:3’ o
icular axl,
o= . doy Newport (1977) for a fuller analysis in this regard) :l:n
e toetshnot change dramatically during the child’s learx,lin;
pe ree years. At all ti f
B e . ! mes, for example, yes/no-quest;
e i\ : d/ a;lxﬁla'ry Inversion appear as 3 major segmer’]t of/the?nz:tloni
ﬁthe o uzitetlmes, tl';e various functors appear jn their requisite pzna
! rances. Yet, as we now s e
€em to see, the child explo;
ploits some

child’s learning about noun-phrases).
Since the present analysis yields one such correlation, which does not reflec

what we know of the real world of learners and tutors, some question arise
about whether one should interpret the other correlations (Table 8) with grea
seriousness. Our own view is that correlational effects from a small numbe
of subjects, whose precise initial states cannot really be determined very
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(in the material he attends
to and exploits), rather than the MOTHER (in how she speaks). As usual, we
f the child learner, more than to specific properties

must look to properties 0
of his environment, to explain the learning (see Newport (1982) for a general
on language design).

discussion of the effects of learners
nal effects. Table 8 reveals that there is an effect of maternal

Major correlatio
he child’s growth in auxiliaries and (as an artifact of

yes/no—questions ont
this), his ML'U, for Group 11T only. As stated above, the remaining significant

and reliable correlations are for Group 11 only. In that latter group we find
a marginally significant effect of maternal expansions on the child’s growth
in verbal auxiliaries. Further, there is a significant positive effect of maternal
complexity, measured as S-nodes per utterance, on the child’s growth in
auxiliaries; and a marginal effect of maternal complexity on the same auxiliary
variable, when complexity is measured in terms of maternal MLU (the same
measure that FINB call worps in Table 1). Thus the results are the same in
major respects as in the original analysis of NGG (Table 2): the mother’s
effects are primarily on the child’s growth in the FUNCTOR OT closed-class |
vocabulary; and primarily the mother’s closed-class usage has effects on the
child’s growth. Many other features of the mother’s usage have no measurable |
effect on any measure of the child’s growth; and many aspects of child |
growth are affected by no measured feature of the mother’s usage. A single
new effect in the new analysis that crosscuts this major distinction, again for
Group 11 only, is a significant relation between maternal\declarative sentences
and the child’s growth on verbs per utterance. All of these major effects will
be discussed below.
Subsidiary effects. The remaining results in Table 8 again reproduce those
of NGG and require little additional discussion. As before, we find a stable
effect of interjections (e.g. mhmm) on the child’s use of auxiliaries and their
artifact, MLU. (Notice that these are the same measures on which we
repeatedly find environmental effects.) NGG related this finding to 2 general,
if vague, notion of ‘reinforcement’. But we did not find the original results
terribly interesting for understanding language learning: the question is how,

nt, the child manages to generalize always and only
ammatical sentences. Finally, ther

] repetition (a measure not takenb

subjects contributi i
e indineduttmi t;). each analysis became smaller. On theoretical
0 . . ’
elieve that these original results are real desi?t(:aunds
, our

present failure to repli
: plicate them here, a i

. . n :
e , and believe they will show up again

see, it is most importantly the cuiLp who changes

DISCUSSION

Exblaini .
plaining the learning effects from the maternal corpus

The overall findi .
NGG are largely reproducgelctim'];‘lfie ObJeCtlo.n s of FNB, the original results of
B g effeots appear to b : e one major proviso is that the bulk of the
1 contrast, we did notin ¢ Eecsznnﬁ(::ci r:ZIthe younger of the two age groups
FNB, except w . . ryses reproduce any of the '
E ional gum:;r; fif;elihﬁn;i‘mgs replicate our own. We believeri;l;lttil?ef \"\
B o between moth eer IEB s.tudy, a scattered and puzzling set of
appropriate statistical proced and child, derive from their failure to institute
. Then o £ars e account for the ot that NS sometner
reproduce our ow unt for the fact that FNB someti
e Conservativ:stz?:tl'tsi It should be 9bvi0us that less conservati\e/::lr::csl
phenomena which are 1rc(:lbpmcec{ureS will have the same outcome on those
phenomena arising from mUSt and stable; they will differ on unstable
B edures may take these tea]sjuremer'n.t error, in that the less conservative
vative procedures will eli to be genuine outcomes, while the most conser-
concordance that does elr.mnate them as measurement artifacts. Given the
B rol cxplanation for t;(llst across th.ese three analyses, we now turn to
There are two prOperti: Stafble findings that reappear in all of them. )
NGG and FNB, seem to plzyocrltl}clfa;lz(a);zrr}alt}clorlpus that, according to both
- to do with compL sin the learning process. Th
L ostulated PrOperEt}i(:;zY(veand SALIEN.CE of the data presented. To be suf:e(,};;::
e rd, buron insecuref. semantic transparency; see above) have be;n ut
B e three COrrelatF argl‘lable {nterpretations, and without stable effep t
Motherese Hypothesis b ona sFudl‘eS‘ We now examine the logic of ;S
sis by reviewing its claims about complexity amgi sal(;entcee
)

and relating these .
to the obtained -
: . correlation
literature on language acquisition al data and to the theoretical

even given reinforceme
from old grammatical sentences to new gr

is a negative correlation between materna
al materials (auxiliaries and MLU

FNB) and the child’s acquisition of the usu
measures); for discussion, and evidence that this correlation is a secondary§

effect of the types of sentences that get repeated, see NGG.
Two correlations that we suspect are real fail to reach significance in Table
8, though they did in the original NGG analysis. One is the negative effed]
of imperatives on auxiliary growth. The other is the positive effect of maternd
deixis on the child’s learning of the noun-phrase inflection (plural). It is
sufficient here to note that certain effects had to fall away when the pool d
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contrast, there is a prima facie case that the longer the mother’s sentences in
words, and the more propositions these sentences contain (S-nodes per
utterance), the more complex that speech in terms of known language
descriptions. Therefore we assessed the relation between maternal complexity
and language growth using these two measures of the mother.
NGG found no relation between complexity and learning on these measures
(Table 2). But in our reanalysis there is a significant correlation between
maternal S-nodes per utterance and child growth, and a marginally significant
correlation between maternal MLU and child growth, for the younger group
only (see Table 8). Note that these new correlations are POSITIVE. In contrast,
using simple correlations, FNB obtained NEGATIVE correlations with these
same measures (and so did we, for simple correlations in our older age group,
as shown in Table 5). Given the obvious caveats about different subjects and
different statistical techniques, we can say little more than that the empirical
relation between input simplicity and language acquisition is far from settled.
But there is a prior theoretical question. Suppose you have a theory that
emphasizes the role of learning from the environment. Should you predict
that the learner is best served by simple input data (as FINB seem to find),
or should you predict that complex data are better for the young learner (as
our reanalysis seems to indicate)?

The most explicit language-learning theories we have available (Wexler &
Culicover 1980, Chomsky 1981) do not depend on the ordering of the input
data at all. However, all such explicit analyses that we know of require that,
for success, the learner must hear data of at least moderate complexity early
in the learning sequence. Basically, this is because simple sentences fail to
exhibit all aspects of the syntactic structure. For example, the movement
transformations of the Extended Standard Theory, as well as of earlier
versions of transformational theory, are structure-dependent; that is, move-
ment is from clause-position to clause-positions, not from string-position to
string-positions (except as string-positions are artifacts of the clause-
positions). An example is the subject/auxiliary inversion ofyes/no—questions,
in which the auxiliary of the main clause (not the first auxiliary) moves to the
front of that clause (not to the front of the string). This explains why adults
say In the summer, do you go to camp ? rather than Do in the summer you g0
to camp ? and why they say Is the man who is here a fool? rather than Is the
man who here is a fool 2 1f the Jearner is exposed only to the simplest sentences,
he has no way of choosing between the string hypothesis and the clause
hypothesis, as both will derive correct simple sentences. On logical grounds,

then, the complex sentences should be more informative to the learner than:

the simple ones. This is precisely the result our reanalysis achieves, and FOR

PRECISELY THOSE STRUCTURES (NAMELY, AUXILIARIES) ON WHICH THE ARGUMENT
Is BASED (again, see Table 8). The only alternative to this is to assume that,
although the child may receive only simple sentences, he is innately biased
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towards i i
s tl;}(la clau.se hypothesis (that is, towards structure-dependence); in this
info;m etl er ‘31mple sentences nor complex sentences would be, more
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various correlational studies, all investigators will have to face the question
of WHETHER simple data could in principle aid the learner rather than hinder
him, and explicate how they could do so, in detail. The intuitive argument
that simple must be helpful is, on reflection, far from self-evident.

Salience, canonical form and the closed class.
ddressed by the various correlational studies

Another important issue @
concerns why some characteristics of maternal speech, and not others, have

effects on learning rate. There is some — perhaps 2 good deal — of selectivity
in the learner; for example, the child learns the functors (e.g- the, and., -ed)
rather late even though these are the most frequent lexical items 1N the
mother’s speech. To the extent that the child differs from a tape recorder
(which must take in exactly the information offered to. it),.part of the
explanation of language learning is thrown back on the child himself. Wh?t
are his internal dispositions, such that he accepts and analyses certain
materials, but rejects or ignores others? Given the various findings under
discussion, we must suppose that a number of such selection mechanisms
(what NGG have called LEARNING FILTERS) intervene between input and

g the line throughout the course of language learning. To the

output all alon
1 is salient, it is they and not their

extent that the children select what materia
caretakers who are the prime movers of the acquisition process.

An important example concerns canonical sentences. The maternal
s — the surface structures closest to canonical form — do not have

declarative
consistent measurable effects, over the three correlational studies, on the
n, of maternal decla-

appropriate aspects of learning (only 2 single correlatio
ratives on child growth in verbs per utterance, occurs in the present study,
for Group 11, and even this one fails to appear in either of the other two
studies). This relative ineffectiveness of ‘basic’ sentences is hard to explain
on conjectures that the learner requires the simple declaratives, early in learn-
ing, as the rock on which to build the syntactic system (cf. Pinker & Lebeaux
1982). In contrast, a particﬁlar derived structure (the subject/aux inverted
yes/no-question) shows a massive correlational effect in ALL THREE of the
correlational studies. This one Jarge and stable fact shows that simplicity in
a grammar (which should favour the declaratives, on almost any grammatical
theory) does not directly describe simplicity for the learner; rather, simplicity

Wexler & Culicover 1980). Moreover, there is no evidence that children
ever produce such incorrect forms of subject-aux inversion, negative data or not. These
facts taken together thus suggest either that the child receives and uses complex data from
the beginning; or that he is innately built with a predisposition towards structure-
dependent rules, so that the incorrect formulations are not considered; or that he is
innately built to avoid formulating movement rules at all until complex data are available.
All of these alternatives are at odds with a Motherese Hypothesis, which expects that
simple data will be the most helpful at the earliest stages, and that the environment, rather
than the native predispositions of the child, organizes his learning.
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for the learner is * i
something else’ (somethin i i
B e o cacations, ( g that will predict the effect of
This i
s protl)(lem seems complicated enough. But one more feature of th
. e
e g ma 'es it more mysterious yet: though the learner profits FROM the
anaIYSisqut;,stt}xlons, v/vhat he first accomplishes (presumably, on the basis of
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T aterials — the so-called cLOSED-CLASS items, and the structures in
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i trner: (3? What is learned’ depends on the child’s bias toward
. . S
poSit.s rllx)ctlmg canonical form’ in the language being learned. We detail thi
¥ : ’ i
CIOselyni : olw. lﬁ\s w:l be clear from the exposition, these three component:
nterlock, and together form a plausi
au izati
B e leaenin process plausible generalization about the
Sheci
- p;zczfll status of the closed class. As we have stated, the main stabl
rr . . ’ a
pOne itlofm}all effects are limited to effects of and on the closed-class subcome
ent o igi . ‘
categorica; e lta;lngualge. In the original NGG study, this distinction appears
y: the only significant effects are fi
or closed-class m i
g . ; aterials (col-
e im(;i 2, Table 2) and their artifact, MLU (since closed-class i:ems
e az :Htotl\f/ILlli/I,E%effect for closed-class materials will also often show
ect for ; see column
3 3, Table 2). There
e : ; are no effects for
8;) o s;irsxlaten:ls (columr'ls 4and 5, Table 2). In the present analysis (Table
Ch,ild e egard the spurious negative effect of maternal intelligibility on
distinctioguzlige hgrﬁw}:h, there is only a single exception to this general
n. In the light of this contrast, it wi i
2 ill be worthwhile here i
. . t
thtz:cl)pen-class/closed-class distinction more closely o consider
osed- i i i :
o oo oclass items, rogghly, are the inflections and functors, those items
ccur unstressed in the languages of th .
e : . guages of the world. These include the
8 Osters,. -certam prf)nommals, complementizers, certain prepositions
markp; pos(;tlonfs, c}elrtam time adverbials, case markers, tense and aspect
rs, and so forth. In English in parti i
ticular, these it i
= . ; pa . e items are likely also to
o ittrjl(.:ta.ble _(for discussion, see Zwicky 1976). Just how this closyed class
‘el rrsl tiStme-tlon from the open class) should be formally characterized is
Garretta ;r oZ so.me debate (see Chomsky & Halle 1968, Kean 1979, Bradle
e urlf 1979). But even in advance of a secur:e formZi
betweesrlzatlon, it has become obvious in recent years that the distinction
, open and closed class is crucial to a variety of linguistic functions
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and performances, e.g. speech planning (Garrett 1975), parsing (Wanner &
Maratsos 1978), long-term language forgetting (Dorian 1978), and dissocia-
tion in certain pathologies (Kean 1979, Marin, Saffran & Schwartz 1976,
Bradley, Garrett & Zurif 19779). Our investigations, including the correlational
ones discussed in the present paper, repeatedly show a distinction in learning
as well, based on this same categorial cut.

For example, we have studied the acquisition of gestural language by deaf
children not exposed to a full gestural corpus (Feldman, Goldin-Meadow &
Gleitman 1978). The relevant finding there was that, under conditions where
the exposure to formal language input is radically reduced, many open-class
functions (e.g. developing sentences with appropriate argument structure)
emerge at appropriate ages, while the closed-class items and functions do not
seem to appear. With somewhat less-reduced, but still impoverished input,
closed-class items develop, but only when the exposure is during infancy; for
example, in the acquisition of American Sign Language (Newport 1981,
Newport & Supalla 1980), learners exposed to ASL only late in life do not
reliably acquire the closed-class morphology. However, native learners whose
parents learned ASL late in life, and whose input with regard to the closed

class is therefore strikingly impoverished, do uniformly succeed in acquiring
a set of closed-class items and functions. They apparently do this by
reanalyzing the open-class, and some irregular closed-class usage, of their
parents. Similar phenomena have been widely documented in the reanalysis
of pidgin languages into creole languages, which occurs primarily under |
conditions of native acquisition (Sankoff & Laberge 1973, Bickerton 1975).

In contrast, the open-class items and functions appear regardless of input §
or time of acquisition. For example, they appear without accompanying §
closed-class functions, or with greater variability in the appearance of the
closed-class, in the acquisition of ASL later in life and in the devising of pidgin
languages by adults (see the previous references, and Slobin (1977)), as well
as in more ordinary second-language learning late in life. Goldin-Meadow

(1978) has suggested that the same distinction captures what is learned (the

open class) and what is not learned (the closed class) in the late acquisition

of English by a girl deprived of all input until after puberty (cf. Curtiss 1977).

In short, the closed class seems to appear only under special conditions of

input and time of exposure, while the open class appears regardless of these

factors (see Goldin-Meadow (1982) for a related discussion). :

As for experimental manipulation of the input data, there have been some
training studies with child learners (e.g. studies of EXPANSION — the case whe
the mother repeats, but structurally amplifies, what the child says). Though
results seem to be negative when the experimenter expands whatever he heafsf
the child say (e.g. Cazden 1965, Feldman 1971), some intriguing effects are,
found for specific structures (e.g. expansions of the auxiliary structures
questions and tag sentences, in studies by K. E. Nelson and his associate
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learning (as it might in any theory in which memory is a factor) but, moreover,
that the initial position had the extra advantages of usually being stressed and
noncontracted.

Since that time, we have laid out in detail the learning suppositions that
would yield the special effects of stress and of noncontraction (more generally,
noncliticization) on language learning (see Gleitman & Wanner 1982, and
Newport, Gleitman & Wanner, forthcoming). In brief, a variety of properties
of language learning, many of them cross-linguistic, suggest that the learner
is biased in the initial stage to analyse stressed syllables, and ignore the rest
of the waveform; the stressed syllables leap out at the child just as, in visual
perception, the figures leap out from the ground.

An apparently related effect, which appeared in NGG and is here replicated
in Group I1, is that of maternal expansions on the child’s learning of auxiliary
verbs. Expansions are those maternal utterances which provide the learner
with an imitation of his preceding utterances, but with the inclusion of the
closed-class items which his own productions omit (Brown & Bellugi 1964,

Cazden 1965). As NGG argued, following Brown & Bellugi, expansions thus
provide the child with the relevant closed-class information at just the point
when the child’s attention is likely to be focused on the appropriate
construction and the appropriate meaning. Moreover, expansions are also
likely to present this information in a stressed form.

Summarizing, we believe that the effects of maternal input are ONLY THOSE
THAT MATCH THE PROCESSING BIASES OF THE LEARNER. There is an effect of the
characteristic maternal style, to be sure, but only to the extent that is
congruent with the initial biases of the learner: how he is preprogrammed
to represent the sound wave to himself. In the cases we have been discussing,
it is the stressed and initial material that he is inclined to represent selectively.

No objective machine, performing a straightforward manipulation and
analysis of the maternal input data, could be expected to make the same

selections.
Reconstruction of canonical form. WHAT is it that the child learns? Many

language development studies suggest that centrality of canonical forms isa |
property of the child’s interim grammars (see Gleitman & Wanner 1982, and |

particularly Slobin & Bever 1982). The first to observe this property, in th
context of early child speech, was Bellugi (1967). She observed that children
not only produce declaratives in canonical orders, but also come to say
questions (incorrectly) in canonical order. That is, they produce questions
that mark interrogation by intonation, but place the auxiliary in its MEDIAL
position in the verb-phrase (e.g. When we can go?).

At the same time, our own correlational findings suggest that the canonical
forms are not the sole or primary data on the basis of which these forms are
learned. For the example we have been discussing, it is the yes/no-questions
that provide the useful input data for noticing auxiliaries and beginning o
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a canonical ordering, and hence towards declaratives, begins to explain why {
the child preserves this ordering even for the sentence types (e.g. interrogative,
negative) that are reordered at the surface in the input speech.

However, the child’s quest for the canonical sentence is made difficult by
the fact that certain of the relevant materials (e.g. auxiliary verbs) appear in
most input strings in a form that imposes a burden on language perception:

both
—rather than trans-
pus, bear most of the burden for

namely, in unstressed syllables and in medial positions. In early stages of
learning, such unstressed and medial items are therefore absent altogether. In
subsequent stages, the learner makes an apparent detour in his learning
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