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THE ACQUISITION OF MORE AND LESS:
A Critical Review

V. C. Mueller Gathercole

Recent |iterature on the acquisition of more and less

is reviewed with special emphasis on some key issues.

An attempt is made fto draw the available data together
in order fo gain a comprehensive overview of the devel-
oping acquisition of these items. Some directions for
further research are suggested, particularly with refer-
ence to understanding the development of more.

In recent years, a great deal of research has focused on the child's
developing understanding of some of the linguistic forms that Donaldson
and Wales (1970) refer to as "relational terms that involve comparison"
(238). These terms include such linguistic structures as more and less,
X-er, X-est, X enough, too X, as X as, and also relative polar oppcsites
l'ike big-lifttle and tall-short. Of these, more and less have been of
some prominence. The acquisition of more and |less has been the subject
of intensive research and has played a predominant rcle in the formula-
tion of major theoretical positions, such as the Semantic Feature Hypo-
thesis [E. Clark 1973a, 1973b, 1975, H. Clark 1970].

In the many studies of more and less, a variety of questions have
been raised and explored. Often the data and key issues of one study
are not directly comparable fo those of another. Nevertheless, we can
assert that the major overriding goal has been the discovery of the
developmental sequence that the child follows in acquiring more and |ess,
and, more generally, all comparative structures. |n order to achieve an
understanding of that developmental sequence, it is important to know
the meanings of more and less fer the child, so much of the research
has concentrated on those meanings. |In our review of the literature, we
will group the studies into three main sections.

(1) The first section deals with early studies on more and less.
In early studies of this positive-negative pair, children
were observed fTo respond incorrectly to the negative member
as if it were the positive member in comprehension tasks.
Because of this, investigators proposed that there might be a
stage in the child's developing understanding of fthese fTerms
when the negatively specified member of the pair is understood
as the positively specified member, so that the two items
are synonymous for the child.

(2) The second section deals with studies which questicned fhe
validity of this proposal. Some researchers raised questions
about the motives behind children's responses--were they |in-
guistic or non-|linguistic? Others voiced concerns about The
influence of the nature of the particular task used to elicit
children's responses. Still others produced evidence which
conflicted with the initial theory.
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(3) The third section deals with conclusions we might draw con-
cerning the developmental sequence the child follows in
acquiring more and less.

Initial Hypothesis: Less means "More"

The earliest empirical studies on more and less provided some
initial evidence that less means "more" for young children. The study
that apparently gave impetus to all of the studies on relational com-
paratives, but especially to those on more and less, was that reported in
Donaldson and Bal four (1968). In their well-known study, children were
presented with two cardboard frees on which cardboard apples could be
hung. Children between 3;5 and 4;| were given various active and passive
(judgmental) tasks in several different contexts, in which the number of
apples on the two trees varjed. The active tasks included such instruc-
tions as to put more (less)! apples on one tree than the other, and the
passive tasks asked the child to judge "Does one tree have more (less)
apples on it than the other?" and to state "Which tree has more (less)
apples?" (Donaldson and Balfour 1968: 463),

The most obvious finding of fthis study was that the children large-
ly responded to less as if it meant "more." That is, for example, when
the children were confronted with two ftrees with equal numbers of apples
and were asked to make one of the trees have less apples than the other,
the children frequentiy placed additional apples on the tree, making it
have more, rather than less, than the other tree. Or when asked of two
trees with unequal numbers of apples, "Which tree has less apples on it?"
the children often picked the tree which had a greater number of apples
on it. Donaldson and Balfour (1968) concluded:

'less' is understood to refer to quantity but . . . it remains
largely undifferentiated from 'more', with 'more' as the con-
sistently dominant interpretation for the undifferentiated
pair. (468)

In several sftudies subsequent to Donaldson and Balfour's, the
findings that more and less are not discriminated by young children
found additfional support. Interested in measuring the correlation be-
tween children's knowledge of more, less, same, and different and
their cognitive development and performance on conservation fasks,
Harasym, Boersma, and Maguire (197|) tested 85 first-, second-, and
third-graders on six conservation tasks fo arrive at a population of 20
non-conservers, 20 intuitive conservers, and 20 logical conservers on
the basis of their individual scores. Then the investigators adminis-
tered a semantic differential test to these 60 children to test their
understanding of more, less, same, and different. They asked children
to rate these words, plus mother and school, on twelve scales, six
"concrete" and six "abstract." The six concrete scales, which Harasym
et al. felt provided the "relevant opportunities for meaning discrimina-
Tion" (772) were "low=high," "long-short," "wide-narrow," "big-small,"
"thin-fat,'" and "up=-down."
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The results from the semantic differential revealed that the non-
conservers did not distinguish between more and less, the intuitive con-
servers treated the two terms as different but not opposites, and the
logical conservers freated more and less as opposites. The conservers'
responses to less resembled the non-conservers' responses to more and
less; the difference between these two groups lay in the conservers'
responses to more.

David S. Palermo (1973) also found support for the Donaldson and
Balfour findings that more and less are not discriminated by young chil-
dren. In his study, he administered two experiments. The first experi-
ment was designed fo be similar to Donaldson and Balfour's apple experi-
ment, but included a test of a continuous substance (water) as well,
and tested two age groups (mean ages 3;9 and 4;8). The second experiment,
on a different population of children (32 children from Kindergarten,
first, and second grades) examined fthe correlation of the results found
in such a Donaldson and Balfour study with a semantic differential analy-
sis |ike That of the Harasym et al. experiment.

Palermo found in the first experiment that most of the children
performed very well on more, making fewer than 5 errors each, out of
38 trials. But their performance on less was either very good or very
poor. Those children who appeared fo know less (4 of the younger group
and 5 of the older group) made an average of 2.7 errors, while the rest,
who didn't know less, made an average of 2.5 correct responses out of 38
treating less as if it were a synonym of more.

In Palermo's second experiment, he fol lowed the same procedures as
described above, except that semantic differential analysis fol lowed the
more and less manipulations. |In the semantic differential analysis,
Palermo had the children rate funny, more, less, and same on the same six
concrete scales as those used by Harasym et al. Palermo reports that the
children who treated less as more in the first part of the second experi-
ment treated less as more in the second part. Those children who demon-
strated a knowledge of less in the first part, differentiated more and
and less on the semantic differential and freated more in the semantic
differential the same as the former group treated both more and less.
They freated less differently, such that the semantic differential pro-
file for less changed from the first group fo the second. Palermo
points out that the common ftreatment of more and less by the children
who do not know less is consistent with the previous findings of Harasym
et al. (1971). “However, he adds, the results in the Harasym et al.
sfudy, contrary to those in Palermo's, show the profile for more chang-
ing from the first group to the second.

On the basis of empirical findings such as these, the investiga-
tors, along with others, concluded that less and more are synonyms for
children at some immature point in their development. H. Clark (1970)
proposed tThat more and [ess originally both mean "quantity of" or "some"
(272). Subsequently, The best exemplar of the "some' meaning is taken to
be whatever object has the most extent. And, finally, "more and less are
at last used in their true comparative mean1ng" (H. Clark 1970:2737, with
less applying fo the less extended end of a scale.
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E. Clark (1973b) formalized the synonymity of less with more in
Terms of her Semantic Feature Hypothesis. Her original position was
That at the first stage described by H. Clark (]970), both more and less
are specified in the child's lexicon as meaning /+Amount/. At the
second stage The feature /+Polar/ is added to the semantic features of
the two words, leading to a correct semantic description of more, buft
an incorrect understanding of less. Then, at the final stage, the
child learns that less is specified as /-Polar/ instead of /+Polar/
(E. Clark 1973b: 91).2

Reservations About the Less is '"More" Theory

The Interference of Non-Linguistic Response Strategies. In later
modified versions of her Semantic Feature Hypothesis, E. Clark (1973a,
[975) has pointed out the difficulty of interpreting children's "less is
more" responses. |t is possible that such responses arise, as she first
hypothesized, from the child attributing all the semantic features appro-
priate for more--i.e., /+Amount, +Po|/--to both more and less. Clark
refers fo this hypothesis as the Full Semantic Feature Hypothesis.
However, such responses could also arise from the child having only an
incomplete semantic representation--/+Amount/--for both more and less.
According fo this Partial Semantic Feature Hypothesis, this incomplete
linguistic knowledge is coupled with a "non-linguistic strategy of
choosing the greater of two or more amounts, or of choosing objects
with greater extension along dimensions |ike height or length" (E. Clark
1975: 87). The combination of partial linguistic knowledge with such a
non-1linguistic preference would lead the child to respond correctly to
instructions invelving more, but incorrectly to those with less, always
choosing for both the object or array which was greater in amount.
Several investigaftors have accepted (Holland and Palermo 1975,
Townsend [974) and have documented (Trehub and Abramovitch 1977, Weiner
1974) such a non-linguistic response bias. In one study, Trehub and
Abramovitch (1977) administered three types of fests fo |8 three-year-
olds (mean age 3;11). The first type ("Point More-Less'") was a task in
which the subject was asked fo point to the one of ftwo non-linearly
arrayed piles of objects that had more (less) objects. In the second
task ("Animal More-Less"), the subject was asked to make a toy horse
(cow, etfc.) run to (jump over, etc.) the pile of items (of 2 piles)
that had more (less) toys. Finally, subjects were given two piles of
objects and were asked to point to one of them ("Point Any"). These
investigators' results showed that the fen children who made any errors
at all pointed tfo the array with more items 87.5% and 92.5% of the time
in the "Point Less" and the "Animal Less," respectively. These children
also chose the pile with more items in the "Point Any" task 91% of the
time. Statistical analysis of these results indicated that these chil-
dren's responses were independent of task instruction. On the other
hand, children with no errors on either of the more/less tasks chose
the larger array in the "Point Any" task only 68.75% of the time, a non-
significant response bias.
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The authors believe that the former group of children do not under-
stand less as "more," but "concur instead with E. Clark's (1973a)
revised view that children's predilection to act on the world in parti-
cular ways has simply been misinterpreted as a case of semantic over-
extension" (165).

In another study, Susan Weiner (1974) conducted a similar experi-
ment in one of three experimental tests administered to young children.
In this experiment, Weiner merely asked 24 of her younger subjects
(mean ages 2;7 and 2;8) from two previous experiments fo pick one of
two unequal rows. She reports that the children were more successful
in picking the "more" row here than overall in the two more/|less experi-
ments she had performed for the same study. |In addition, the responses
of those subjects who had done the second experiment were very similar to
responses to more in the second experiment.

Contradictory Empirical Evidence. It is thus possible for children

to produce "less is more" responses either by assigning /+Amount, +Pol/
to both more and less or by combining |inguistic knowledge that more and
less are (partially) specified as /+Amount/ with a non-linguistic prefer-
ence for the greater of two or more amounts. |In either case, we could
expect all children at some time in their development To treat more and
less exactly the same in their response patterns and, in comprehension
tests |ike those described above, to perform very poorly on less. One
could predict fthat at least some such children could be found in each
study. The greater the number of children responding poorly on less,
treating it as more, the more support there would be for the Full or the
Partial Semantic Feature Hypothesis. However, it is clear from several
studies that, even though there is evidence of a strong non-linguistic
bias for choosing the larger of two arrays, at least some groups of
children do not treat less and more as synonyms.

One study in which less was not understood as "more," and which
appeared even before the Donaldson and Balfour study, was that of
Griffiths, Shantz, and Sigel (1967). The primary concern of Griffiths
et al. was investigators' reliance on the terms more, less, and same
in conservation tasks without knowing what these terms mean to the
children. |In their study, they presented children befween 4;| and
5;2 (mean age: 4;7) with sets of objects to test their use of more, less,
and same for number, length, and weight. In each trial, a child was
shown ftwo sets of objects and was asked "What can you tell me about these

two (sefs of) lollipops (pencils, blocks)?" [|f the chiid did not respond
with same, more, or less, he was then asked "Are these two sefs of lolli-
pops (efc.) the same or are they different?" Then, if he still did not

respond, The child was asked, "Does this set of lollipops (efc.) have
more lollipops, less lollipops, or the same number of lollipops as this
set . . .?", and, finally, "Point fo the set with more (less) lollipops
(etc.)" (843). Their results showed that the children comprehended
less almost as well as more, with overall accuracies of 85% and 88%,
respectively.
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Another who has reported findings conflicting with those of Donald-
son and Bal four is Susan L. Weiner (1974). Weiner conducted ftwo experi=
ments to fest various hypotheses about the meanings of more and less for
young children. |In the first experiment, children were asked to judge
which of two linear arrangements had more (less) items in three con-
ditions: (1) one in which the experimenter made two equivalent lines
unequal by addition, giving more In one line Than the other, (2) one in
which the investigator made two equal |ines unequal by subtraction,
giving fewer in one line than the ofher, and (3) one in which fwo un-
changed lines had unequal numbers of ifems in the rows. The second
experiment was essential ly tThe same, except that the two |ines always
started with unequal rows of items, and two extra condifions were
added; (4) one in which addition led fo fewer items in the affected row
instead of more, and (5) one in which subtraction led to more items in
the row affected instead of fewer, Both experiments were performed on
two different age groups, the younger groups having mean ages 2;7 and
2;8 for experiments one and two, respectively, and the older groups
having mean ages of 3;9 and 3;6, respectively.

Contrary to the "less is more" studies, Weiner found, among other
things, that more and less were not confused by her subjects. Rather
than responding at a worse than chance level on less, which is what one
would expect if less meant the same as more, the children responded af
chance or better fthan chance on less for both her age groups.

Weiner does note, however, that she did get some "less is more"
responses in the first experiment by her older group (mean age: 3;9).

In six out of eighteen less trials, these children poinfed to the row
with more. But Weiner is quick to point out that in this group, the
children tended to pcint to the row even before they were asked any
question. She believes this "less is more" phencmenon reflects a prefer-
ence for or a perceived salience of longer rows by 4-year-old children.

A failure to confuse less with more is also reported in Wannemacher
and Ryan (1978). Wannemacher and Ryan tested 45 children (divided into
three age groups with mean ages of 3;2, 4;3, and 5;2) on six different
tasks for their understanding of more and less. (These are further
described in detail on pp. ). Four of these fTasks involved concrete
stimuli; two did not. For none of these tasks was there any indication
that the children freated less as more. There was no task in which the
responses were either worse than chance or clearly of the "less is more"
variety. Children's responses fto less were in some cases much better
than chance, indicating some knowledge of less. |In cases where the
responses to less were at chance level, indicating That the children did
not know less, their responses were either inconsistent, choosing one
time the response which corresponded tc more, another time the one
corresponding to less, or no response or " don't know." The latter
type of error on less was the usual type of error in those tasks in which
no response alternatives were provided.

The above studies which have shown that some children, at least,
do not respond to less by adding objects or by choosing the array with
more objects undermine a theory that attributes either an incorrect
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lexical entry /+Amount, +Pol/ or an incomplete lexical entry, /+Amount/,
to |ess, since

one of the main sources of evidence for the incomplete (or
incorrect) lexical entry hypothesis [was] . . . the child's
treating less as if it mean more . . . . (Carey 1978a:127)

To this lack of evidence, Carey (1978a) has added particularly convincing
positive evidence that there is never a stage when less has an incomplete
or incorrect feature specification in the child's lexicon.

In her study, Carey performed two experiments to discover if chil-
dren who did not know less treated it differently from a nonsense syllable
Tiv. In the first of these, 65 fthree- and four-year-old children were
shown a glass partly filled with blue water ("tea") and a "fussy puppet"
who was not satisfied with the level of the water and wanted the children
to fix it. Half of the children were first administered a "Finger Adjust-
ment Condition" in which the puppet pointed to the desired level on the
glass. Then all fThe children were shown a different "fussy puppet" who
verbally indicated the desired amount of |iquid. He asked the child to
make it so there was more or less or tiv fea in the glass. Carey reasoned
that one could determine whether or not children had access to a lexical
entry for less by comparing their responses to less with those to the
nonsence syllable tiv. |f children's incorrect responses to less con-
sisted of adding water much more frequently than their responses for
tiv, +then the children must be looking up and making use of an incom-
plete or incorrect mental lexical entry for less in responding. In such
cases, the child could be expected, in response to tiv, eifther to not
respond or to ask for clarification ("What's tiv?"™), |f the number of
addition responses for less turned out to be equivalent to the number
of addition responses for Tiv, then the child is probably not consulting
a lexical entry for less, buf, rather, responding on the basis of the
sentence frame "Make it so if's " combined with a non-linguistic
response bias to add.

Carey identified six basic patterns in the children's responses to
the four requests (tiv, more, less, tiv or fiv, less, more, tiv) made
of each child. One pattern of responses (Carey's Group I, n=19/65) was
to respond identically to all four instructions. Carey argues that
children who responded in such a manner did not make use of lexical in-
formation in responding to either more or less. 41% of the 3-year-olds
fell into this group, 21% of the 4-year-olds. A second pattern of re-
sponses (Group Il, n=19/65) was adult-like, in that the response to more
was one of adding, fo less one of subtracting, and fo Tiv, one of ques-
tioning the meaning of tiv or not responding. Six of seven children
who asked what tiv meant on the first tiv trial belonged to this group.
42% of the 4-year-olds and |1% of the 3-year-olds belonged to this group.
A third pattern of responses (Carey's Group |V, n=10/65) was semi-adult
|ike; the children added for more, subtracted for less, and either added
for both ftrials on tiv or added on one trial and subtracted on the other
for tiv.
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The other three patterns of responses are the more important cnes
for determining stages of growth infermediate between ignorance of and
adult-like understanding of more and less. The fourth pattern (Group
[, n=7/65) reflected knowledge of more in that the children responded
by adding, but a lack of knowledge of less, since they responded to less
by making a response irrelevant to quantity or no response, which is
exacTly how they treated tiv on at least one of the tiv trials. The
children in this group never added for less, which indicates further that
they were not making use of any (either incomplete or incorrect) lexical
information for less, freating it as a nonsense syllable. A fifth
pattern of responses (Group VI) was the only clear case of the "less is
more" phenomenon, in which both more and less produced a response of
adding and tiv was treated as a nonsense syllable. However, only one
child (of all 65) fit into this category. The sixth pattern of re-
sponses (Group V, n=9/65) was similar to this last one, in that the
children added for less; but their responses for tiv were problematic,
since on the first Tiv trial, the children treated tTiv as a nonsense
syllable, and on the second trial, they responded by adding. The first
response to tiv is consistent with the "less is more" hypothesis, but
the second response is similar to the first pattern of responses (as
in Group 1), where more, less, and tiv were not differentiated. Carey
felt that the children in Group V were not responding on the basis of
some partial knowledge about less. She argues, rather, that it is no
coincidence that all of the children in this group were ftested on more
before less, and contends that they were perseverating with the addition
response they had given for more.

In order to pursue the question further, Carey conducted a second
experiment. [In it, children were shown a "chemistry set" with eight
tubes of colored water, The amount of water in the tubes could be in-
creased by squeezing a stop=-cock above them and decreased by squeezing
a stop-cock below them, minimizing a response bias to add. Children
were asked to "make it so there is more (tiv, less) blue water in this
one"™ (123)., Carey hoped to avoid the ambiguity behind responses |ike
those of the last group above (Group V) in two ways. First of all,
the children were divided into fwo groups, one fested on more/tiv, the
other on more/less. Carey argued that one problem with interpreting
responses in Experiment one concerned the unequal positions of tiv and
less in the four instructions and the low and unequal number of in-
structions for each verbal stimulus (Z for tiv, | each for more and less).
In Experiment 2, tiv and less held equivalent positions in requests fo
children, such that some children only heard more and tiv instructions

and others only more and less. In addition, each child received eight
instructions on either more/tiv or more/less. |f there is a stage at

which there is an incomplete (or incorrect) lexical entry for less,
comparison of the responses to tiv and less across these two groups
should show more additions overall for less than for fiv. Secondly,
any child in the more/tiv condition who asked any question at all about
the meaning of tiv was fold that tiv meant less. |If such a child then
responded to less by adding, then it would be clear that he differen-
tiated tiv from less, and that he had some incomplete or incorrect
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lexical knowledge of less. Thus, within This group, maximal response
differentiation beftween tiv and less was encouraged.

The results of this second experiment helped confirm the sus-
picion that the nine children with ambiguous response patterns in Experi-
ment | were most |ikely perseverating the response of addition. First
of all, there were no more additions overall for less than for tiv.
Secondly, of the eleven children who questioned tiv in Experiment 2,
eight of them,when told that tiv meant less, subfracted for less; they
did not add. Only one of the remaining three children proceeded to
add for less and for more--i.e., only one child responded in a manner
that is consistent with the "less is more" predictions.

Thus, only one child in each of Carey's two experiments could be
classified as having either an incomplete or incorrect lexical entry for
less.

Carey's findings that there is probably never a stage when |ess
has a partial or incorrect lexical representation were substantially
replicated by P. Gordon (1978). Following Carey, Gordon fested children
on more, less, and tiv. Gordeon performed ftwo experiments on children
aged 3;| to 4;4 (Experiment 1) and 3;0 to 4;5 (Experiment 2) on pairs
of stimuli that varied not only in amount, but also in features other
than quantity, such as color and homogeneity. Gordon felt that if
we provide the child with stimuli which are varied in ways besides
quantity, we can observe how the child responds across instances in
which quantity, but not other features, is changed. |f the child always
chooses the greafter or lesser of the fwo amounts for instructions with
less, This lends greater support fo the Partial Semantic Feature Hypo-
thesis fthat less means /+Amount/ than in previous studies, since there
are other potential bases of choice.

In The two experiments, Gordon found that there was no significant
difference in the consistency of responses fo less and tiv. And there
was only one child (out of 29) who clearly followed a "less is more"
pattern of responses, choosing the "more" stimulus consistently. This
is put info relief, however, by four subjects who responded consistently
to tiv (19,20).

" Looking back at the original Donaldson and Balfour (1968) study,
there is even evidence there that their subjects too did not treat less
and more as identical. Some interesting errors occurred when the
children were confronted with two trees on which there were equal numbers
of apples. S5ix of the fourteen children, when asked "Which tree has
more apples?" responded with utterances |ike "Both of them," "Both the
trees," and "Each tree." The discrimination of less from more by half
of fthese 6 children is revealed in that fthree of them made a different
kind of response To less than more. In this context of 2 frees with
equal numbers of apples, they responded to "Which free has less apples?
by simply choosing one of the trees.

The Problem of Task-Specific Responses. Because of the discrep-

ancies found befween some of fthese studies in children's responses to
less, investigators became more aware of the possibility that the type
of Task required of the child may influence the accuracy and ftype of his
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responses. Some investigators have directed their attention to the type
of array presented and its potential influence on the child's responses.
Weiner (1974) (See alsoc Palermo 1973) suggested that one of the reasons
why children in studies previous to hers confused less with more, while
in hers subjects did not, might have been because of differences in the
experimental stimuli used. In the Donaldson and Balfour (1968) and
Palermo (1973) studies, the children were presented with non-linearly
arranged numbers of apples, while in hers, the children had to judge
relative lengths of rows, in which iftems were arranged in one~to-one
correspendence, The children in her study were, thus, supplied with
"visual ly more obvious, developmentally important cues to relative
quantity" (Weiner 1974: 285). |In the other studies, she adds,

if The subjects understood that |less was in some as yet unspeci-
fied way associated with more, a good guess might have been
to choose the array with the greater number of toys. (285)

Palermo (1974), who had previcusly found no difference in children's
responses to discrete and continuous substances (Palermo 1973), followed
up on this suggestion and experimentally tested 32 children (divided into
two age groups, mean ages 3;2 and 4;3) on four types of arrays: (1) un-
equal numbers of non-linearly arranged apples on apple trees, as in
Donaldson and Balfour (1968) and Palermo (1973), (2) differing amounts
of water in glasses of the same dimensions, as in Palermo (1973), (3)
blocks of different weights, as in Griffiths et al. (1967), and (4) linear
arrays of poker chips, as in Weiner (1974). He asked the children
simply "Which X has less Y?" to defermine if there was a significant
difference in responses according to task ftype. His results showed no
difference in responses from one type to another, contrary to Weiner's
prediction. Palermo concluded that differences in children's responses
to less from one study to another must be due To factors other than the
type of array tested.

Nevertheless, even if the use of a |inear vs. non=|inear array
may not alone affecT children's responses, there do appear to be other
factors which can. For example, in a study reported by Donaldson and
McGarrigle (1974), pre-schoolers (mean age 4;3) were asked to judge
which of two shelves of cars had more cars on it. On one shelf there
were five cars and on the other there were four. Under one condition,
The cars stood alone on the shelves, and in the other, a row of six
garages was added to fthe shelf with five cars, and a row of four garages
was added to the shelf with four cars, such that each car was inside
a different one-car garage. |In the condition with the garages, four-
Teen of the forty children tested (and fourteen of the nineteen children
making any errors at all) asserted that the shelf with four cars in four
garages had more cars than the shelf with five cars in six garages,
suggesting that the children were influenced by the relative fullness
of Thg display with the garages, rather than the actual numbers of
cars.
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The importance of the experimental context was further brought
out very clearly in Wannemacher and Ryan (1978). In their study,
Wannemacher and Ryan tested 3-, 4-, and 5-year-olds on six different
tasks to assess the influence of procedural factors on the children's
comprehension of less, In Task |, the children were shown six differ-
ent displays of beads on vertical rods, in which the number of rods in
each display varied from three to six. The children were asked to
identify a rod that had more (less, not more, not less) beads than a
standard rod identified by the experimenter. |In Task 2, children were
asked two different sets of questions, without reference to any speci-
fic concrete stimulius. The first of fthese was (|) "What eats less,
a horse or a bunny?" |f the child answered "bunny," he was fthen asked
(la) "What eats less, a bunny or a mouse?" |f the children answered
"horse" to question (|), he was then asked (Ib) "What eats less, a
horse or an elephant?" The second set of questions was asked in a
similar manner. First (2) "What makes less noise, a car or a train?" was
asked, followed by (2a) "What makes less noise, a car or a bicycle?"
or (2b) "What makes less noise, a train or a rocket?" depending on the
child's answer to question (2). Task 3 was also performed without refer-
ence fo a concrete stimulus. The experimenter simply asked the child,
"Pretend you had to carry a bucket full of dirt, and it was really heavy.
What could you do to make it so there was less dirt in your bucket?" In
Task 4, two out of four dolls were used as stimuli for each of three
different questions about which dol!l had "less hair" or "less clothes on."
Task 5 involved a picture of two glasses, one empty and the other 2/3
full. First the child was asked to "Draw it so there's less water in
this glass (pointing to empty glass) than in this glass (pointing to
standard--2/3 full)." After finishing the drawing the child was asked
(A) "How would you make it so there is less water in this glass (point-
ing to standard glass) than in this glass (pointing to child's drawing)?"
and (B) "If you drank some of the water in this glass (pointing fo the
standard glass), would there be more or less left?" Finally, in Task 6,
the children were shown two foy lambs, each on a square of green paper,
one 2" square and the other 4" square, and were asked "Pretend that
these . . . are fields of grass.. . . Which lamb has less grass to eat?"

Wannemacher and Ryan found that responses to less varied according
to task. The 3-year-olds, on the whole, responded at chance level to
less, except on Tasks | and question B of Task 5, in which they per-
formed much better (90% and 87% correct responses, respectively). In
contrast, 5-year-olds, in general, responded appropriately to less (87% to
100% accuracy), except on Task 2, question 2, where their responses did
not differ from chance. The 4-year-olds showed more varying response
patterns between tasks, but on the whole responded well (fhough never
with 100% accuracy), except in Task 3 and Task 5, question A, for which
their responses were at a chance level. Note that responses did not
only vary across tasks, but also within tasks, as in the 5-year-olds'
different treatments of questions (l) and (2) of Task 2, or the 3- and 4-
vear-olds' different treatments of questions A and B of Task 3.
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There may benumerous contextual cues friggering such variations
in response patterns. Weiner (1974) had suggested the influence of
linear vs. non-linear arrays. Donaldson and McGarrigle's (1974) study
suggested the influence of the relative completeness of the arrays.
Differing results in Wannemacher and Ryan's (1978) study on the questions
of Task 4 and questions (l) and (2) of Task 2 suggest also the potential
influence of the NP used in the question (The choice of NP used in
instructions has been shown to be influential in children's understanding
of in, on, and under. GSee Grieve, Hoogenraad, and Murray 1977.) and of
the child's knowledge of the world. For example, Task 4 involved judging
"less hair" vs. "less clothes," and Task 2 involved knowledge of the size
of animals and the amcunt of noise made by different vehicles. Besides
these variables of context, Gordon (1978) has recently suggested that
other feafures such as relative sizes of stimuli, relative homogeneity
of color, shape and type of stimuli, and 2- vs. 3-dimensional stimuli
may also affect children's responses (23).

In addiftion fo the above features of the context, two other
influential factors have been discussed in some detail by several
researchers. These are the number and the explicitness of response
alternatives made available in a test. These have been the primary source
of some reservations about the results of studies on more and less, not so
much because of their potential influence on the accuracy of responses 4,
but because of our need to take the number of response alternatives into
account when evaluating children's incorrect responses. The number of
alternatives given the child is a critical factor to take info account
before we can accurately assess the motivation behind the child's re-
sponses. In many of the more/less studies, the child has been offered
two stimulus items--e.g., two trees with apples on them, two rows of
balls, and so forth (Donaldson and Bal four 1968, Palermo 1973, 1974,
Griffiths, Shantz, and Sigel (967, Townsend 1974). |t has been pointed
out by several researchers (Kavanaugh 1976, Townsend (974, 1976,
Wannemacher and Ryan 1978) that in such a ftwo-choice task, it is diffi-
cult to sort out "less is more" responses from merely incorrect responses
to less. In such a two-item, or one-error, test, if the child responds
to a question |ike "Which one has |ess?" by choosing the item with more,
is it because he thinks |ess means "more," is it because he thinks less
means /+Amount/, and the best exemplar of /+Amount/ is the item with the
most, or is it because he does not know what less means at all, and
merely responds by choosing the item with more items, either randomly
or out of a non-linguistic preference for things with greater extent?

The same concern has been voiced (Townsend 1974) regarding three-
item tasks in which one of the items acts as the standard of comparison,
When this item is eliminated as a response alternative by becoming the
standard, the fask is reduced to a two-item task, and, again, "less is
more'" responses cannot be differentiated from merely incorrect responses
to less.

Kavanaugh (1976) experimentally explored the possibility that "less
is more" responses were an artifact of one-error tasks by administering
such tasks along with two-error tasks fo 3- and 4-year-olds (mean ages




3;6 and 4;7). The one-error tasks consisted of the experimenter pre-
senting fwo static objects with unequal numbers of movable objects
placed on or in them (fwo apple frees with unequal numbers of apples,
two ledges with unequal numbers of checkers on them, and two tubes in
which unequal numbers of golf balls were placed)., The child was asked
which X had more (less) Y. The two-error task was performed with the
same stimulus objects, but the child was given four movable objects
(apples, checkers, balls) and two empty static objects (trees, ledges,
tubes). He was then asked to make one (identified) ftree (efc.) have
more (less) apples (etc.) than the other. Children's errors on the in-
sftruction with less could consist of putting more objects on the indica-
ted static object than the other, or of placing equal numbers of objects
on the two static objects.

Results on the one-error tasks were consistent with the "less is
more" responses of earlier studies. Errors on more were minimal (1% and
6% for 3- and 4-year-olds, respectively), and errors on less were high
(85% and 46%, respectively), always consisting of opposiTe choices, since
this was the only error option,

However, errors on the ftwo-error tasks were not consistent with the
"less is more" hypothesis. Though the percentages of errors for |ess
were equivalent to those of the one-error tasks, the types of errors were
distributed fairly equally between errors of placing more objects, rather
than less, on (in) The indicated static cbject and errors of placing
equal numbers of objects on the two static objects. The latter type of
error is not consistent with the "less is more" hypothesis. The lack of
synonymity of less with more is, thus, easily detected in the two-error
tasks, but masked in the one-error tasks.

In a similar vein, Wannemacher and Ryan (1978) contrasted tests in
which response alternatives were made available to the child with tests
in which no response alternatives were made available. An example of the
latter ftype is their Task 3: "Pretend you had to carry a bucket full of
dirt, and it was really heavy. What could you do to make it so there was
less dirt in your bucket?" (See p. 109 for a description of the other
five tasks in their study.) The authors argued, |ike Kavanaugh, that the
Two-item ftest does not allow a distinction between not understanding what
less means and treating it as a synonym of more, whereas a test in which
no response alternatives are provided will.

Unlike Kavanaugh's subjects, Wannemacher and Ryan's subjects did
not give "less is more" responses even in the tasks with response alter-
natives. The 4- and 5-year-olds responded generally correctly to less,
while the 3-year-olds performed either at chance or better than chance,
depending on the ftask. However, in those tasks in which there were no
response alternatives, only the 5-year-olds performed significantly
better than chance. Errors of the 3- and 4-year-olds were not of the
"jess is more" type, but were, rather, consistently either "| don't
know" or no response. Wannemacher and Ryan concluded,

if the possible response alternatives are provided. . . [children]
will readily pick one of the soluticns offered . . . , however,
when the possible answers are not given . . ., children are much
less likely to guess. (667)



Synthesis: Overview of the Development of More and Less.

What conclusions can be drawn from the many studies reported above?
What, in fact, have we learned about the acquisition of more and less
and their meanings for young children? In This section, we will atfempt
to answer this question and to arrive at some synthesis of the knowledge
gained from the studies on more and |ess.

Less is Never a Synonym for More. With the hindsight offered by so
much experimentation, | fthink we can confidently state that less is
never synonymous with more for a child, whether as /+Amount, +Pol/ or
/tAmount/. A child either knows or does not know what less means. When
he knows what less means, he responds appropriately. When a child does
not know less, he either responds at chance, does not respond, or re-
sponds in accordance with some non-linguistic response bias, offten a
preference for choosing the greater of ftwo amounts. The type of incor-
rect response depends to a large degree on the task at hand (e.g., with
concrete stimuli vs, without concrete stimuli) and the number of response
alternatives provided (two vs. more than two).

There is some evidence that the non-linguistic response bias of
choosing the greater of two amounts coincides with not knowing less. In
Trehub and Abramovitch's (1977) study, a response bias in favor of greater
amounts in their "Point Any" task predominated in those children who did
not know less in the "Point Less" and "Animal Less" tasks. This bias in
the "Point Any" task did not show up in the responses of subjects who
knew less. Trehub and Abramovitch are careful to point out that on the
basis of their data "there is no way to ascertain whether the blas causes
or results from inadequate comprehension" (166).

One deceptive factor in assessing children's understanding of less
has been the confidence with which children respond to less as if it meant
"more" (Donaldscn and Balfour [968, Donaldson and Wales 970, Palermo 1973).
It has been intuitively felt fthat the child will respond so confidently
only if he is acting on the basis of linguistic knowledge of the word in
the instruction. However, subsequent research has shown this to be a false
assumption. |t appears, instead, that if the child is provided with expli-
cit response alternatives in an explicit confext, he will readily respond,
even It he does not know a word in the insftruction. This is strikingly
apparent in the performance of the subjects in Wannemacher and Ryan's (1978)
study, in which subjects readily responded to less when concrete stimuli
were present, but gave no response or said "I don't know" when there were
no concrete stimuli. This fact is underscored further in Carey's (1978a)
study. Carey reports fthat in her first experiment, a majority of the
children (63% of the 3-year-olds and 53% of the 4-year-olds) responded
without any comment at all to the first instruction containing the non-
sense syllable tiv. Because 4-year-olds were fwice as |ikely to respond
without comment if they had been in the preliminary, nonverbal Finger Ad-
Jjustment Condition, but 3-year-olds generally responded without comment
whether they were in the Finger Adjustment Condition or not, Carey remarks
that the tendency to respond without comment according to the context and
the sentence-frame was "the natural propensity of 3=-year-olds" (l113). Carey
concludes that "the child can generate a response with no input at all from
a crucial lexical item" (121).
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It is inferesting to note that in both of Carey's experiments
those children who questioned "What's tiv?" in response to the first
instruction "Make it so it's tiv" were generally children who knew what

less (and more) meant. This suggests that until the child is aware of
what lexical items can be used in a particular context and sentence-
frame, he will be more likely not fo question words used in the instruc-

tion and, rather, fo respond unquestioningly according to the contextual
cues, Palermo (1973) similarly reports that the two children in his
study that learned less in the course of the experiment “both commented
that they did not know what less meant, . . .[and] indicated that they
were puzzled by the word, and then both suddenly shifted from totally
incorrect to fotally correct performance" (2i9).

The movement from not knowing to knowing less may be a rapid one.
Palermo (1973) found in his first experiment that the children fell into
two groups, one with an average of 2.7 errors (out of 38 trials) on less
(i.e., they knew less) and one with an average of 2.5 correct responses

out of 38. Only one child fell between these two extremes. In his
second experiment, few, if any, of the children (8 out of 96 Kindergart-
ners through second graders) fell info an infermediate stage between

ignorance of and knowledge of less. Palermo believes that these eight
children, in fact, were not really in a transition stage, but only did
better on less because of factors of boredom, fatigue, and inatftentiocon.
Noting the paucity of subjects in transition, and commenting on the be-
havior of the two children who learned less in the course of The experi-
ments, Palermo concluded:

while a certain amount of preparatory experience may be necessary
to acquiring the concept of less, the transformation occurs with
an insightful suddenness. (279)

A rapid acquisition pattern for less is consistent with the con-
clusion That less never has an incomplete (or incorrect) lexical repre-
sentation, [+Amount] or [+Amount, +Pol], before the child achieves an

adult-1ike understanding of less. [t is also consistent with Weiner's
(1974) more general suggestion that there is no immature meaning for
less before it means "smaller in amount." |In Weiner's study, one of

her hypotheses was that since children's early uses of more encode
"occurrence," or the presence of an entity or entitities SImllar to an
original, then there may be an early use of less which encodes "non-
occurrence," or the absence of entitites. |f so, young children should
perform best on less when they see itmes being removed from a stimulus.
However, her results showed that subjects did not show betfer performance
on less when subtraction, rather Than addition, was involved. This
suggesTS that not only is less not ever understood as "more," but less

is also not understood as "nonoccurrence" at any stage of development.
The only meaning children ever attach to less is "smaller in amount."

More is Learned Before Less. Virtually all the studies on more and
[ess conclude That children learn more before less. The only possible
exception among the studies mentioned above is that of Harasym et al.
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(1971), in which the semantic differential profiles of more and less for
non-conservers in their study resembled the profile for less for logical
conservers' understanding of more and less. However, Palermo's (1973)
results showed an opposite effect in the semantic differential profiles
of children in his study.? All other studies consistently report better
results on more than on less. In addition, Wannemacher and Ryan (]978)
give evidence that better performance on more also holds in the negative,
for not more and not less (Wannemacher and Ryan [978: 666).

In the light of the fact that children show a general non-linguistic
response bias of adding or of cheosing the greater of two or more arrays,
it is important to consider whether responses to more are correct because
of non-linguistic preferences or because of l|inguistic knowledge that more
means /+Amount, +Pol/. The child could understand more in three different
ways that would be consistent with correct responses to more. First, the
child may have no, or an incorrect, lexical entry for more, coupled with
a response bias which allows him to choose the greater of two arrays;
secondly, the child may have a partial lexical entry for more, perhaps
/+Amount/, coupled with such a non-linguistic response bias; thirdly, the
child may actually know that more means /+Amount, +Pol/. Indeed, the
child may move imperceptibly through these three stages, so that it may
be quite difficult to determine at what point he knows The adult lexical
entry for more. (See further discussion on pp.!18-123).

Despite the difficulty of pinpointing exactly when the lexical entry
for more is filled in for the child and of discovering the time lag be-
tween this point and that at which less is filled in, There is some evi-
dence fthat the entry for more is in fact filled in before that for |ess.
Carey (1978a) noted that in her Experiment | (on 3- and 4-year-olds),
responses of addition were over twice as frequent for more as for less
or tiv (89% vs. 34% and 44%, respectively, pp. |13-116).% In addition,
one group of children (n=7/65) treated more correctly, but treated less
as they did tiv, as a nonsense syllable, giving an irrelevant or no
response to instructions containing it. A similar group of children
(n=7/29) was found in Gordon's two experiments (Gordon 1978: 16). In
neither Carey's nor Gordon's study was there a corresponding group (of
even one child) who responded to less correctly, but ftreated more as a
nonsense syllable. |t is argued that these results show that "the
lexical entry for more plays a role in the generation of responses before
the lexical entry for less does" (Carey [978a: [20).

Even if the lexical entry for more plays a role in a child's re-
sponses to instructions before fthe lexical entry for less does, it must
be noted that it does nof necessarily follow That the lexical entry that
the child has for more is adult-|ike. Indeed, studies |ike those of
Donaldson and McGarrigle (1974) and Gordon (1978) (and Wannemacher and
Ryan (1978) for less) have shown that the child responds differently to
more in different contexts, which indicates he has not yet fully acquired
the adult meaning of more. This leaves open the possibility that an
adult-like lexical entry for more is not completely filled in until the
child is also ready to fill in an adult-like entry for less.
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studies of

Dveral |l performances of chlldren some
mara and |less, accordling to partormance on |ess
= T and mean age of grouJp.
Group in Mean
Source Spurce Age Pertormance on |ess Parformancs on mors
Poor parformance an |less:
t. Weiner 1974'% | 14 2;7 31-61% accuracy 53-57% accuracy
2. MWeiner 1974!© |14 2:8 45-59% gccuracy 56-84% accuracy
i. Palermo tg74!! 3-yr-olds o 3 /16 55 aid not know N.AL
less; 5/16 55 knew l@ss.
4. Wannemacher & younaest 52 mosTly chance on less: 97% (Task |
Ryan 1378l < group (Tashkhs 2=6; 90% accuracy
on Task |}
5. wWeiner 197410 [N 3;6 51-72% accuracy 82-87% accuracy
G. KavaTgugh I-yamar-olds | 3;0 | =15~ accuracy 81-99% accuracy
1976
7. Gordan 197819 Exp. 2 3;8 48% accuracy B62.2» accuracy, but £/20
55 made about 50f errors
B, Weiner I9?4|0 B 3:9 47-53% accuracy 94-59% accuracy
5. Palermo 197313 [ Exp. 1, 3;9 4/16 55 knew |ass |4/16 55 made ftewar than
younger 5/38 errors
10, Donaldson & Ist Exp. 5= 13/14 S5 treated |ess as S5 responded correctly
Bal four 1968, 4; | "more" to more.
Donaldson &
Wales (97018
11 Tretub & Bep ot |13/18 55 made errors an 73/80 correct responses by
Abramovitch |lass; B87.5% of their |ess tha |0 Ss making any errcrs;
|g}}|? | Tesponses were 'more" |37/144 coarrect responseés
| respanses. by all 5s.
12, Townsend younger 4;0 or | 44~%6% accuracy F4-97% accuracy
197418 ; 4;1
12, Donaldson & Suppl . 3:11=- 41752 responses ta less N.A.
Balfour 196816 stuay 4:;7 were additlions.
|4, Kavanaugh d-yr-olds 4;7 54% accuracy 90-94% accuracy
197613
15, Palermoc 197313 Exp. |, 4.8 S/16 S5 knew less. All 55 made fewer than
older - 5/38 arrors.
16. Townsend (97418 o|der 4:9 or | 44-53% accuracy 61-94% accuracy
; 5;0
7. Palermo 197313 Exp. 2, @56 25/32 Ss treated less as All 55 knew more.
Kinderg. "more": 3/3Z knew less. I 2 ¥
Performance on less beftar than chance:
18, Goraon 197819 |Exp. | 3.7 80.6% accuracy 87.5% accuracy, but 3/9
Ss made about 50% errors
19. Nannsmacheq;é intermed. 4;3 73-94% accuracy an all 97% accuracy on Task
Ryan 1978 tasks axcept Task I, Q 2,
& Task 3, on which 5s
responded at chance.
20. Palermo 1974'! | 4-yr-alds 433 10/16 Ss knew lass; 5 dia | N.A.
ot
21 Griffiths et 4,7 B5% accuracy 88% accuracy
al. 1967197
22. Wanpemacher oldest 5:3 B7-100% accuracy cn all 100% (Task 1)
4 Ryan 196712 tasks except Task 2,
9 2, at chance
23, Palermo 197317 | Exp. 2,15t d 6:6 20/32 S35 knew less; 9 dld | ALl Ss knew mare,
not.
24, Palermo 19?3|5 Exp. 2,2nd 2 7:6 25/32 Ss knew less; 6 did | All Ss knew more.

not.




117

Various reasons have been proposed for the prior acquisition of
more. First of all, more is more frequent than less in adult speech
(Weiner 1974, Donaldson and Balfour 1968). Donaldson and Wales (1970)
felt that this was an unlikely determinant, since children could be
expected fo be perplexed at less if they were merely unfamiliar with it.
However, this has been shown fo be a faulty assumption. (See pp. |12-113
above.) Secondly, Weiner (1974) has pointed out that the child's early
understanding of more is simpler than his first understanding of less.
Since she did not find an early "nonoccurrence'" meaning for less which
might correspond to children's early "occurrence" uses of more, she
concluded that the first meaning of less is "smaller in amount," a much
more complex notion than the early "occurrence" sense of more. A third
explanation for the pricor acquisition of more is related to the child's
non-linguistic preference for the greater of two amounts. Estes (1976)
has shown that non-verbal discrimination between more and fewer elements
is more easily learned when the stimulus with more elements is posifive
(i.e., the correct response). Estes suggests fthat this "feature posi-
tive effect," by which the discrimination of two stimuli is facilitated
when the feature distinguishing them is present on fthe positive stimulus,
may be operating fto encourage the prior acquisition of more. However,
she adds that the prior acquisiticon of more may instead merely be a re-
flection of an initial response bias or preference for greater magnitudes,
rather than a difference in the learning process.

Developmental Sequence. One difficulty in generalizing from the

avalilable |iferature s the vast range in age groups s?udied. The studies
discussed above deal with children from 2;1 up To 10;5. The ages examined
in each study are shown in Table |. It is important to bear children's
ages in mind when considering the findings of these studies, since age

di fferences such as those shown in Table | may affect children's responses.
This is true whether there is a continual upward progression in children's
development or there are periods of reorganization or reanalysis, whereby
an older group of children might perform more poorly on a given item Than
their younger counterparts.

There are dangers in comparing the figures in one study with those
in another because of differences in procedures, emphases, and popula-
tions of subjects. However, because studies of more and less have been
so abundant, we can more confidently compare their general overall find-
ings in an attempt to get a broader view than any individual study affords.
If we keep in mind that the explanations underlying the individual find~
ings are as important as the findings themselves, we can pull out the
overal | results of individual studies and arrange them according to the
ages of the subjects tested. This is done in Table 2. Figures from
each study were either drawn directly from the texts or extrapolated from
the data in the texts, 20

Less: In A of Table 2, a majority of the children in a particular
age group in a study were found to respond incorrectly fo less, or the
overal| performance of children in an age group was at chance or worse
than chance level on less. In B of Table 2, a majority of the children
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in a particular age group in a study were reported fto respond correctly
to less, or their overall performance was beffer fthan chance on less.

Looking at the results shown in Table 2, we can surmise that a
critical period for the acquisition of less for a majority of children
seems to fall somewhere near the middle of the fifth year.2| The
youngest groups for which performance on less was better than chance
had mean ages of 3;7 and 4;3. The oldest known age groups who did not
know less had mean ages of 4;8, and 4;9 or 5;0. Note that Carey (1978a),
not reported in Table 2, found that 41% of her 3-year-olds fell into
the group in her study which showed no lexical entry for more or |ess;
42% of the 4-year-olds had already learned both more and less.

| the middle of the fifth year does mark a turning point for most
children's performance on less, it helps to clear up some of the anoma-
lies in results on more and less in different studies. For example, the
mean age of children in Griffiths et al.'s (]1967) study, in which
subjects did well on less, was 4;7. And in Holland and Palermo's (1975)
study, in which subjects with mean age of 5;5 were trained on less, the
children learned less with surprising speed and ease (441]).

More: Table 2 also shows children's performance on more in each
study, according to age group. |t appears that, except for fthe youngest
children in Weiner's study, and those in Donaldson and McGarrigle's
and Gordon's studies, most children perform well on more. On the whole,
there is no noticeable difficulty or any reported decrement in children's
performance on more.

What does this finding indicate? The absence of a reported or per-
ceptible difficulty or decrement in most of These studies indicates one
of four things.

(1) A child learns the correct meaning for more from fthe beginning.

(2) A child learns a partially correct interpretation for more
from the beginning and progression is always upward.

(3) A child learns a partially correct interpretation for more
from the beginning and must reanalyze the meaning as he gains
a more complete understanding of more, but the reanalysis,
which could be expected to yield late-emerging errors, is not
reflected on tThe surface in these studies because of other
overriding influences on responses, such as a non-linguistic
response bias in favor of greater amounts.

(4) A child learns a partially (or totally) incorrect interpreta-
tion for more from the beginning and must relearn or reanalyze
its meaning, but this is not reflected on the surface in these
studies because of other overriding influences on responses.

| think we can safely reject the first possibility. Even Though we
have by now rejected the notion that less ever has an immature meaning
for the child, it does not preciude the possibility that more ever has an
immature lexical entry for children. Indeed, there is evidence that very
young children often do not use more to mean '"greater in amount" but,
rather, "occurrence" or "some." |In addition, the lack of difficulty
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with more in most studies finds notable exception in studies such as
Donaldson and McGarrigle's (1974) and Gordon's (1978). In Donaldson
and McGarrigle's study, subjects had difficulty with more in reference
to numbers of cars in filled vs. unfilled garages. |In Gordon's study,
+though overal| accuracies on more were high (87.5% and 82.2% in Experi-
ments | and 2, respectively), a sizable proportion of the children
(9/29) in his two experiments made incorrect or inconsistent responses
To more on at least half The items fested. (See footnote 14.) These
both show dramatically that though older children can respond correctly
to more in some contexts, in ofhers they cannot. |f children acquired
more correctly and fully from the beginning, this would never be the
case,

The fourth possibility above, though more plausible than the
first, seems less tenable than either the second or third possibility.
There is really no evidence that the child ever has postulated an
incorrect meaning for more. |Indeed, children's incorrect responses to
more are often seen to have their sources in adult usage. For example,
Weiner (1974) points out that the "occurrence" sense of more corresponds
to adult usage in cases such as "Here is one rack of dresses, and there
are more dresses over there" (273), Gordon (1978) makes a similar point
in reference to a child's responses when shown two groups of wooden
blocks, one with many small and thin blocks, the other with fewer very

large blocks. |f the child attends to the amount of matter, rather than
the number of blocks, as Gordon suggests some children may have done in
his study, he will respond incorrectly to "Which X has more blocks of

wood?" However, the child's choice would be a correct inferpretation of
"Which X has more wood?" (24). The child's attendance to mass instead of
number produces mistakes in the former case, but it is a potentially
correct use of more found in the adult model.

| am inclined to believe that the initial uses of more fall info
either the second or third possibilities. Since it is difficult at this
point to choose between those possibilities, let us consider their common
hypothesis--that the child begins with a partially correct interpretation
for more from the beginning. What form might this partial understanding
of more take? We can discern at least six possibilities, according to
the interaction of the nature of the child's linguistic knowledge and the
role of the context in his use(s) of more.

(1) The child knows that more means /+Amount/, and non-|inguistic
response strategies allow him usually to choose the correct,
greater referent until /+Pol/ is added to his linguistic know-
ledge.

(2) The child knows that more means /+Amount/, and the context de-
termines the referent--e.g., whether more applies to "fullness"
or "length," mass or number. Note that (1) and (2) are not
mutual ly exclusive.

(3) The child knows that more means /+Pol/, and the context deter-
mines the "dimension" of application (e.g., mass instead of
number, fullness instead of length).
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(4) The child has a vague notion of the meaning of more, and
decides in each context on the appropriate application of
more.

(5) The child knows several different "more's," each appropriate
to different contexts (e.g., relative fullness, relative
length, etc.); he must later learn to integrate these into a
single semantic unit.

(6) The child learns more in reference to a prototypical context
or referent, and he applies it to new contexts on the basis
of which aspects of the prototype are present.

Besides the possibility that any one of these reflects the initial stage
of a child's understanding of more, It is also possible that (4), (5),

or (6) is an initial stage that grows into an infermediate stage described
by 1), (2), or (3).

It is at this point extremely difficult to choose among the above
possibilities. The Partial Semantic Feature Hypothesis predicted that (1)
above was correct, though it would not be inconsistent with (2). Recall
that according to the Partial Semantic Feature Hypothesis, more means
initial ly /+Amount/, or "some," and the best exemplar of /+Amount/ is the
item with the greatest amount. Though the Partial Semantic Feature Hypo-
thesis held that both more and less initially mean /+Amount/, it is pos-
sible that more means /+Amount/ at an early stage even if less never does.
In fact, Weiner, whose data revealed no confusion of less with more, has
suggested that perhaps there is a period at which more means "a lot." She
made this suggestion on the basis of an accidental cbservation in her
study. Weiner discovered that if 3-year-olds were asked "Which row has
more?!"™ affer items had been added to or subtracted from one of ftwo rows
of unequal numbers of ifems, the performance was much better when The
initial rows differed by a great number (differing by 5 ifems) than when
they differed by a small number (differing by only | item in the other
condition (78% and 87% correct vs. 61% and 61% correct, 280-281). She
notes that in one of such conditions fostering better performance on
more, the "less" row had only one item (vs. & in the "more" row), and
in tThe other condition, the "more" row had nine items (vs. four in the
"less" row), taking up fthe whole shelf on which the items were placed.

This observation must be viewed in the |ight of Estes' ([1976)
finding in her study of nonverbal discrimination of more and fewer ele-
ments that "the larger the numerical discrepancy between . . . [two stimu-
1i], the easier it is to learn to choose the correct stimuli™ (397). It
is difficult fo ascertain what the exact relationship between this cog-
nitive ability to better distinguish great numerical discrepancies and
the acquisition of more is. Do large numerical discrepancies simply
make it easier fo respond correctly to more in conditions |ike those dis-
cussed by Weiner, no matter what the lexical meaning of more is for the
child? Does the cognitive ability fo better distinguish great numerical
discrepancies facilitate the acquisition of more first in reference to
great differences? |s there a point at which more actually means "a lot"
before it means "greater in amount" because it is learned first in
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reference To great differences--i.e., cases where more refers to an amount
that is a lot--rather than small differences--i.e., cases where more refers
to a small or not remarkably large amount?

Donaldsen and McGarrigle proposed that (4) above 1s correct; they
hypothesized a set of "local rules" used by the child to help him inter-
pret the referent of more in a particular confext. They describe how
these local rules interact with lexical rules (related to the meaning of
a word) and syntactic rules (related to the interpretation of a word
in a given sentence):

Their precise function is to determine those features of the
referent which will be selected as criteria for the assigning
of ftruth values when the linguistic rules leave the matter
vague. They are hierarchically ordered. Thus they may speci-
fy that fullness fakes preference over length, length over
density and so on, when situations arise where these are |eft
as possible criteria by the rules of the lexicon and of the
grammar. ([193).

Gordon expands on this notion, commenting that the application of more
may be indexical to a greater degree for the child than for the adult.

Thus the guestion may not just be one of what lexical entry the
child has for more and the generality of fthe lexical items
presented, but more important, the ability of the child to map
the reference term onfto the relevant feature differences and
the nature of the particular features present which may vary in
significance according to the 'local rules' obtaining. (25)

Since Donaldson and McGarrigle add that they conceive of these
local rules "as being contingent on predispositions to structure or
interpret the world in particular ways which are 'natural' for human
beings" (194), it is not clear why these should be postulated as 'rules'
rather than 'intuifive' response biases which the child relies on in
the absence of other (here, linguistic) criteria he can use in respond-
ing To instructions.

The sixth possibility, that there is a prototypical more for the
child, is related to the fourth. The difference would be That instead
of hierarchically ordered local rules for applying more in each context,

the preferred uses of more--i.e., fullness over length, length over den—
sity, etc.--would reflect the relative importance of the "features" of
the prototypical more. Though these two possibilities are extremely

difficult to examine empirically, one could possibly decide befween them
on the basis of c¢ross-linguistic data if one could find two languages

in which the adult uses of more, especially in speech to children,
differed significantly. In such a case, (4) would predict that more
would be used in much the same way by children learning fThose two lan-
guages., However, (6) would predict, if we assume that the child's
profotypical uses of more are drawn from adult usage, that the children
learning those two languages would use more in new instances differently.
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The fifth possibility above is similar to that explanation for
children's differential response patftterns to more in different contexts

that Donaldson and McGarrigle wished to avoid. They contend that their
"local rules™ are the only alfernative

to supposing that for young children 'the meaning' of an
utterance frequently changes . . . . |f we do not introduce
some such notion [like local rules] we are forced . . . to
conclude that, for the children, a complex set of alterna-
tive meanings inheres in the language itself; and we are
then still left with the task of explaining why one meaning
tends fo be systematically preferred in a particular
instance (194),

It should be noted that these ftwo poessibilities are not the only
ones that will explain systematic preferences in the application of more
in distinct contexfts. They are equally explainable if the child postu-
lates a prototypical meaning for more, since it has been argued that
at least in some cases of the acquisition of word meaning, certain fea-
tures of the prototype appear to be "more central or concept-defining
than others" (Bowerman 1978: 282).

The last of the above possibilities, number (3), has been suggested
by Gordon (1978). In his study, in which 9/29 3- and 4-year-olds were
either incorrect or inconsistent in their responses to more at |east 50%
of the time, he noted that errors were usually cones of choosing a /+Pol/
item. The stimuli in his experiments were pairs of sets of items that
differed not only in number, but also in other features, such as color,
size, shape, and homogeneity. Gordon noted that subjects' incorrect
responses to more consisted largely of choices of three-dimensional over
two-dimensional items, bigger over smaller items, and hefterogeneous sets
of colors, shapes, or types over homogeneous sefs. He postulates that
these choices all represent choices of /+Pol/ items, with the incorrect
"dimension" (e.g., mass instead of number). As Gordon notes, this fies in
with the recent hypothesis (Carey 1978b) that in The child's acquisition
of spatial adjectives, /£Pcl/ is filled in for each adjective long before
the appropriate dimension.

I+ is premature at this point to choose among the above six possi=-
bilities. We can only do so with the aid of additional empirical evi-
dence. The primary emphasis in sftudies of more and less to date has been
the meaning of less. Researchers must now furn fto these questions
about the meaning of more.

Returning now to the apparent absence of difficulty or decrement in
children's responses to more in most studies, we can conclude that this
is most likely due to a large extent on the nature of the tasks required
of the subjects. In all the studies except Donaldson and McGarrigle's
and Gordon's, the only difference befween any two sets of stimuli was
one of number or sizes of masses. Even if the children had an immature
understanding of more, they could easily respond correctly in such tasks.
Whether they responded on the basis of a non-linguistic preference for
the greater of two arrays, on the basis of "local rules" which would help
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them understand more in the given context, on the basis of one of
several more's they had learned, or on the basis of a prototypical
more which included a "feature'" relating to differences in number or
size of masses, it would be clear to them that the relevant feature of
the contexT in all these studies was a difference in number or size of
masses, since this was the only difference between the stimuli shown.
Success on more, therefore, has been built info such studies. Studies
| ike Donaldson and McGarrigle's and Gordon's, on the other hand, in
which differences other than differences of amount were available,
presented the child with ambiguous contexts, in which more could be
applied in various ways, and resultfs show that children's knowledge of
more is not so mature as other studies might have suggested.

Conclusion

The acquisition of an adult-I|ike understanding of more appears to
take years of development. Most children at the fwo-word stage produce
utterances with more, but even as late as 5;5 some children still do not
ful ly understand more (Donaldson and McGarrigle (974). This contrasts
sharply with evidence that less is learned suddenly, and with its proper
/+Amount, -Pol/ meaning from The start.

Gordon (1978) has postulated a developmental sequence which would
help explain this difference between more and less. Pointing out that a
correct understanding of more (and less) involves knowledge of the lexical
item itself, cross-reference between more (less) and the ftype of noun or
object referred fo (e.g., wood or blocks of wood), and the ability to map
this onto the situation presented, he hypothesizes that

the order of developments goes from: |) more being represented
positively, but [the child shows]an inability to relate text to
context correctly in ambiguous situations. 2) More being
correctly represented as (+) quantity, (+) pole, and the child
is able to pick out the relevant features in the context.

3) Less being recognized as the polar opposite of more and
requiring similar strategies in picking out the correct
features., (27)

As discussed above, it is possible that the child's initial and
infermediate understandings of more ftake a form other than those described
by Gordon. However, all evidence seems to point to what Gordon describes
in his step (3). The acquisition of more involves the complex process
of learning the meaning of more, learning how to relate it to the type
of noun, and learning how fto map this onto the context of the ufterance.
Once these are worked out for more, however, less can guickly fall into
place as the polar opposite of more and as a word which, ftherefore, re-
quires the same complex set of operations for its correct use as more
does.
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There is still much left for us to discover about the acquisition
of more and less, but especially about more. We do not really know
much about how an adulf-like understanding of more is acquired. A few
hypotheses have been made and tested concerning its development, but
with discouraging results. For example, Weiner has experimentally
tested the possibility that the child's evolving understanding of more
from an "occurrence" sense to the adult "quantity" sense may be facili-
tated by the process of adding elements, in that the "occurrence" of an
object when being added fo a group of items leads to a greater number of
items. However, she found no support for this hypothesis.

In addition, the emphasis so far in studies has been on the pro-
nominal and adjectival uses of more and less; little is known about the
acquisition of adverbial uses of more and less or about when and how the
child learns that more and less are related fo the -er comparative.

Another mystery to us is how and when the child learns that more
corresponds to both much (mass) and many (count) as their mutual compara-
tive form, and that less corresponds to little (mass)and few (count).
There are some hints in Gordon's (1978) study that children may learn
more as the comparative of much, referring to relative amounts of masses,
before they learn it as the comparative of many, referring to relative
numbers of elements.

Further research is needed to clarify such issues as these, but
if researchers prove to be as prolific in answering these questions as
they have been on previous questicons about the acquisition of more and
less, we can look forward to much informative and fruitful work in the
near future.

FOOTNOTES

| All the studies reported here treat less as the only opposite
of more, whether they are festing these terms in reference to mass or
count nouns. In some dialects of English, fthe cpposite of more when
referring to count nouns is fewer. |In these dialects, the [-Pol] end of
the scale is more complex than The [+Pol] end, in that the negative-pole
distinction between mass and count nouns is neutralized in the positive-
pole quantifier, more. |t should be noted perhaps that one study in
which both less and fewer were tested as opposites of more was Townsend's
(1976) study of children’s comprehension of the comparative forms of
opposite-pole antomyms. Townsend reporfted that his subjects, aged 2;6 to
4;0, performed with the same accuracy on less and fewer. |In addition, the
responses to these 2 words did not differ in overall frequency of oppo-
site-pole ("more") responses. (Townsend 1976: 386-88)

2 Authors vary in their use of /tPolar/, /+Pole/ and /1Pol/. To
avoid confusion, we will use /4Pol/ for all studies.



3 Later results of Wannemacher and Ryan (1378) suggest that in
Donaldson and McGarrigle, the subjects may have been focusing eon the
garages "containing" or not completely "containing" the cars, rather
that on a less specific "completeness'" or "non-completeness" of the
display. In Wannemacher and Ryan's study, one task required of the
children involved judging which of two or more vertical rods of beads
had more (less) beads than a standard. The task was administered on six
different displays, all of which had at least one rod containing | 1/2
inches of beads, at least one containing 4 1/2 inches of beads, and at
|east one standard containing 3 inches of beads. One of the variables in
the six displays was the length of each rod relative to the height of the
beads on it. (The other two variables were the removability of the rod
chosen, and the number of rods in the display (3 to 6).) Unforfunately,
only one of the displays had rods that were exactly The same height as
the beads on the rod, while The other 5 displays all had rods 4 1/2
inches tall. However, Wannemacher and Ryan report that fthere was no
significant difference "among the six arrays in percent correct as a
function of either replacement versus non-replacement or the number of
response altfernatives in The array" (663). Since they do not discuss
differences in results from the six displays further, it is assumed that
this also means that there was no significant difference as a function
of the height of the rods relative to the height of the beads on them.

4 |In fact, Wannemacher and Ryan (1978) found that when they varied
the number of explicit response alternatives in the six displays of
their Task |, this had no effect on the percentage of correct responses.

5 It may be significant that the children in the Harasym et al.
study were quite a bit older Than those in Experiment 2 in Palermo's
(1973) study.

& However, we must voice some reservations about this conclusion.
It should be noted that when the subjects who knew more and less (Carey's
Groups |1 and IV) in Experiment | are eliminated from the overall figures
of addition for more, less, and tiv, the differences are not so striking:
80.5%, 61%, and 69.5% additions for more, less, and tiv, respectively.
I+ is perhaps significant that these figures show more and less about
equal ly different from the nonsense syllable tiv, each in the direction
of the appropriate pole. Perhaps those children who did not know more
and less really knew as little linguistically about more as they did
about less.

7 Carey {19783 reports that her subjects were 3- and 4-year-olds,
but does not provide more specific details,

8 Townsend (1974) performed two experiments, one on more/less,
the other on taller/shorter, on four groups of children, for which
he reports mean ages. However, it is not clear which mean ages corre-
spond to the subjects in the more/less condition.
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9 Palermo (1973) does not report the exact age ranges or mean
ages of his subjects. He reports that they were in Kindergarten, first,
and second grades. It is assumed that these subjects fall somewhere
between 5;0 and 8;0, with mean ages of around 5;6, 6;6 and 7;6 for each
grade.

|0 Weiner 1974, p. 279, Table 2.
Il Palermo 1974, p. 829,

12 Wannemacher and Ryan 1978, p. 663, Table | (Task |); p. 664,
Table 2 (Task 2); p. 665 (Task 3); p. 665, Table 3 (Task 4); p. 665
(Task 5); p. 666 (Task 6). Note: More was ftested only in Task I,

|3 Kavanaugh, 1976, p. 886.

(4 Gordon (978, pp. 14-i6, 20. For more, Gordon reports on pp. 4

and 15 that 5/9 and 10/20 subjects made an average of about 50% errors

in Experiment | and Experiment 2, respectively. In p. 16, Table |, and
p. 20, he reports that 9/29 total subjects (3/9 and 6/20 in Experiments

| and 2, respectively) made incorrect or inconsistent responses to more
on at least half the items tested. We are reporting the more conserva-
tive numbers, since even These show a sizable proporticn of subjects not
knowing more.

I5 Palermo 1973, p. 214 (Experiment |) and p. 217 (Experiment 2).

16 Donaldson and Balfour 1968, p. 464 (information on more, first
experiment) and p. 467 (information on supplementary study.) Donaldson
and Wales 1970, p. 246 (information less, first experiment).

|7 Trehub and Abramovitch 1977, pp. 163-164 (data on less) and
p. 163, (data on more).

|8 Townsend 1974, p. 297, Table |. Note: Data for Townsend's
"SP" type are not included, since this type of sentence--e.g., "Who has
more (less) apples than he has oranges?"--proved extremely difficult for
all children,

19 Griffiths et al. 1967, p. 844.

20 Of the experimental studies shown in Table |, the following are
excluded from Table 2, either because the authors do not report overall
percentages by age groups, because the results are not easily transcribed
info numerical results, or because the focus of tThe study was not pri-
marily quantitative or did not concern less: (1) Harasym et al. 1971,
(2) Carey 1978a, (3) Holland and Palermo 1975, (4) Donaldson and McGarri-
gle 1974, and (5) Estes 976,



127

21 The exact age of the acquisition of less for any partficular
child is probably related to some degree with his intellectual develop-
ment. Palermo (1973) noted that the preschoolers in his Experiment |
did better than the Kindergartners in his Experiment 2 and commented
that the acquisition of less is very likely dependent on a child's
intel lectual ability (p. 218). Llkewise, Gordon's subjects in his
Experiment | performed far better than those in his Experiment 2, and he
noted that the first group's |Q scores were way above average (p. [5).
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