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Abstract

SELECTED METALINGUISTIC VARIABLES AS THEY RELATE TO
CONSERVATION AND READING ACHIEVEMENT IN NORMALLY-ACHIEVING AND
SOME LEARNIND-DISABLED CHILDREN

by
Lorain Szabo Wankoff

Advisor: Professor Helen S. Cairns

This study focused upon ambiguity detection, segmentation,
conservation skill, and reading achievement in sixty-nine normal
achievers (5, 6, 7, and 8 year olds) and eight learning-disabled
children (7, 8, and 9 year olds). The data obtained provided sup-
port for the major experimental hypotheses investigated: (1) am-
biguity detection ability is a predictor of conservation skill,
(2) segmentation skill is a predictor of conservation skill,
(3) ambiguity detection ability is a predictor of reading skill.

Overlap in conservation skill and ambiguity detection ability
was found across ages., Thus, substantial differences in reading
and conse;vatién scores for groups of children differing in ambi-
guity detection skill cannot be attributed to age. Also, differ-
ences in ambiguity detection for groups of children differing in
conservation skill cannot be attributed to age.

The results suggest a parallel in development of ambiguity

detection, segmentation, and conservation that is independent of



age. To excel in any of these domains the child must adopt a re-
flective mode that will enable him/her to correctly judge an ambi-
guity, to evaluate correctly a conservation problem, or to analyze
correctly a series of phonetic segments.

The underlying cognitive skill is necessary but not sufficient
for the development of ambiguity detection and segmentation. Sup~-
port is provided primarily by data on individual achievements for
ambiguity detection or segmentation within each of the conservation
subgroups. Preconservers never excelled in either metalinguistic
domain. This suggests that the underlying cognitive skill is neces-
sary for successful segmentation or ambiguity detection. However,
some conservers never excelled in either metalinguistic domain. This
suggests that their cognitive skill is not sufficient to predict suc-
cessful ambiguity detection or segmentation. Furthermore, the cog-
nitive and linguistic measures obtained do not provide sufficient
information to explain the markedly low ambiguity detection scores
obtained by the learning-disabled subjects.

Results obtained further substantiate the link between reading
and metalinguistic skills.

The ability to switch from one's initial interpretation of a
lexical ambiguity to the other possible interpretation ('switching
skill") was examined in selected subjects. Findings suggest:

(1) switching skill is a predictor of ambiguity detection skill,
(2) a weaker relation exists for "switching" and either conservation

ability or reading achievement than with ambiguity detection.
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CHAPTER 1
INTRODUCTION AND STATEMENT OF PROBLEM

This study focused upon selected metalinguistic skills as
they develop in children and as they relate to conservation and
reading achievement in these children. The interest was in under-
standing the acquisition of the metalinguistic judgment of ambi-
guity detection (in addition to the metalinguistic segmentation
skill) as it fits into the array of developing metalinguistic
achievements. As Levelt, Sinclair, and Jarvella (1978) suggest,
metalinguistic awareness as a linguistic behavior in its own right
should be studied, described, and explained.

In addition, this study was designed to complement the work
of Hakes (1980) in describing the relation between ambiguity detec-
tion and conservation skill. Finally, it was expected that this
study would provide data not only on the relation between reading
achievement and segmentation as did Liberman (1974; 1977); but also
on the relation between reading achievement and the ability to de-

tect ambiguity,

Metalinguistic development

An increasing number of investigators have begun to focus upon
metalinguistic skills in children. Generally, it appears that there
is a distinction between the "early" vs. "later" metalinguistic

skills. Regarding language awareness, Sinclair (1978) presents the



Piagetian conception: Some awareness is evident in very early forms,
e.g., self-corrections. Somewhat later, metalinguistic awareness is
evident through remarks on word meanings, corrections of other child-
ren and plays on words. With time, children can make judgments about
sentences, exercise their segmentation skills, and even explain how
they succeeded in constructing certain sentences.

This presentation is similar to Clark's (1978). However, in
Clark's description there is greater focus on the distinctive quality
of early vs. later metalinguistic awareness. For the most part,
Clark's data are presented developmentally. That is, Clark uses the
Levelt et al. 'criterion of developmental stage'. She provides a
description of the 'first signs' of reflexive ability which, she says,
begin to appear at about age two. These include spontaneous self-
corrections; questions about the right words, right pronunciation,
or appropriate speech style; comments about the speech of others;
limited judgments about linguistic structure and function; and ques-
tions about other languages and about languages in general (p. 18).

With time, the child can correct word order and wording in sen-
tences earlier judged as '"silly." Furthermore, the child can reflect
on an utterance by identifying linguistic units and providing defini-
tions. Finally, the child is able to construct puns and riddles; and
explain why certain sentences are possible and how they should be in-
terpreted.

To represent ongoing development, Clark presents a taxonomy of
metacognitive skills and awareness of language. This scheme demon-
strates that the Levelt et al. 'criterion of developmental stage' and

the Levelt et al. 'criterion of explicitness' are inter-related and



interdependent features of the metalinguistic awareness data. That
is, Clark lists the various skills that have been discovered in in-
vestigations of metalinguistic awareness. The skills are listed in
roughly developmental order.

Clark points out that the last two skills (riddle construction,
explanations of why certain sentences are possible and how they should
be interpreted) emerge relatively later than the others. These are
the skills that appear to require more explicit, reflective judgments.
These are the skills that are, perhaps, evidence of cognitive advance-

ments, that engender an emerging literacy.

Cognitive development and metalinguistic skills

Piaget's view that cognitive development precedes and provides
the foundation for linguistic development is well known. Most exten-
sive discussions have focused upon the first two years of life or the
"sensory-motor period." During this time, when children first begin
to use language productively, researchers have suggested that a par-
ticular cognitive achievement is prerequisite for some related lan-
guage development (Brown, 1973; Greenfield and Smith, 1976; Bates,
1977). As Hakes (1980) points out, however, the data do not allow
a detailed account of the nature of the relationships between par-
ticular cognitive and linguistic achievements. Furthermore, Piaget's
theory is not sufficiently explicit to predict precisely occurring as-
pects of language and language developments while ruling out nonoccur-
ring aspects (Cairns, 1976). A number of researchers agree, however,
that during the transition from '"preoperations" to 'concrete opera-

tions" parallel developments in cognition and linguistic skill are



more apparent (Hakes, 1980; Cairns, 1976).

Piaget has often argued that preoperational thought tends to
be intuitive. Attention is '"centered'" or focused on a particular
aspect of a situation at a time, rather than on its several defining
aspects. This is evident in the performance of preoperational child-
ren on one of the most characteristic Piagetian tasks--conscrvation.
1f, for example, a quantity of liquid from a short, wide container
is poured into a tall, narrow container, the preoperational child
does not typically give a correct judgment when asked about the equal-
ity of amounts. Interestingly, for the older preoperational child,
explanations are systematically incorrect rather than random. The
child might say that the container, whose surface level is higher,
has more liquid. Thus, explanations reflect attention to, and re-
sponse on the basis of, perceptual properties in the post-transfor-
mation display, e.g., height, length, etc. (Hakes, 1980).

As Piaget argues, the transition to '"concrete operations" is
characterized by a progressive increase in the ability to decenter
attention. This is accompanied by an increasing ability to consider
several parameters of a situation simultaneously.

Furthermore, the child becomes able to think about the relation
among these parameters with regard to the present situation, or to
past or possible situations. For example, with regard to conserva-
tion of liquids, the increased ability of the '"concrete operational"
child to "decenter' enables him to understand the inverse relation
between height and width. Furthermore, it allows the child to con-
sider simultaneously the pre- and post-transformational states of the

display. The child can now understand the nature of the transforma-



tion when providing a judgment and explanation about the equality or
inequality of quantities of liquid (Hakes, 1980).

The literature on language development suggests that during
middle childhood and during the emergence of concrete operational
thought, there is a parallel set of linguistic developments that re-
quires cognitive skills that go beyond those involved in the compre-
hension and production of utterances. These metalinguistic skills
require reflecting upon some aspect(s) of language, rather than auto-
matically processing it.

It appears that the concrete cperational child, who can "decen-
ter," and who can reflect simultaneously on various parameters of a
visual array, is the child who is also more flexible linguistically.
The child who is capable of sophisticated metalinguistic judgments
can remove himself from the linguistic context; and can consider,
individually or simultaneously, various aspects of the linguistic
utterance (e.g., phonological, semantic, or syntactic aspects). He
can understand their relation to the immediate or other contexts.
Aside from using linguistic information during the processing of the
utterance, the child can use his metalinguistic awareness in order
to make judgments about the utterance in question.

Whether the judgment concerns sentential appropriateness, syn-
onymy of sentences, unit analysis, or the presence of two possible
interpretations, sophisticated metalinguistic judgment is a delib-
erate, decontextualized analysis of language.

The link between certain metalinguistic skills and cognitive
development can be documented. For example, Hakes found parallels

in the development of segmentation skill, well-formedness judgments,



and the development of concrete operational thought (Hakes, 1980).
The extent to which other metalinguistic skills, e.g., ambiguity
detection, are linked to cognitive development has not been ade-

quately investigated.

Reading and metalinguistic skills

The child who can learn to read must be able to separate his
knowledge of the sounds of language from his knowledge of the meanings
in language. He must be able to operate with the language phonology,
to interpret sound manipulations, and to conceive of meaningful units.
Within a phonologically-based writing system in English, the child
must become able to manipulate language pieces as though they were
unrelated to any immediate need to communicate. Such metalinguistic
flexibility requires that necessary cognitive advancements have oc-
curred (Peters & Zaidel, 1980).

Most importantly, certain metalinguistic skills are said to be
predictors of reading achievement. The literature indicates that
language awareness for phonological segmentation is a predictor of
reading achievement. As Helen Tager-Flusberg and Carol Smith (1982)
suggest, the extent to which other metalinguistic skills are also
predictors of reading achievement has not been adequately investi-

gated.

How this study addresses these issues

This study was conducted to further explore the relation among
metalinguistic skills, cognitive skills, and reading achievement.
In this study, selected metalinguistic skills (the ability to deter-

mine the number of phonological units in a word; and the ability to



perceive lexical and structural ambiguities), conservation ability
and reading achievement were examined in sixty-nine normal achievers
and eight learning-disabled children. It was hypothesized that the
development of metalinguistic skills, conservation ability, and read-
ing achievement are related to a common underlying ability and emerge
around the same time.

In a follow-up to the study, with only the six and seven year
old normal achievers, an ambiguity processing skill was examined:
the child's ability to switch from his initial interpretation to the
other possible interpretation of lexically ambiguous sentences when
provided with context sentences. Expected findings were a strong,
positive relation among the total number of switches when processing
lexically ambiguous sentences and each of the following: the meta-
linguistic ability to detect the presence of two different meanings,

conservation skill, and reading achievement.



CHAPTER II

REVIEW OF THE LITERATURE

In this review of the literature, three major areas of research
will be examined. These are previous studies on:
1. the acquisition of selected metalinguistic skills: well-formed-
ness, synonymy, and segmentation
2. ambiguity detection and ambiguity processing in children
3. the relation between metalinguistic awareness, reading achieve-

ment, and/or cognitive development

Studies on selected metalinguistic skills

Well-formedness

Several studies have demonstrated that in even the very young
child, some rudimentary ability to deal with questions about accept-
ability is present. Interestingly, it appears that the criteria for
judging well-formedness used by the very young child are qualitatively
distinct from those used by older children.

In a report of an informal study of early metalinguistic aware-
ness, Gleitman, Gleitman, and Shipley (1972) present data on their
attempt to elicit well-formedness judgments from three girls, all
about 2% years of age. Children had to indicate whether sentences
were "good" or '"silly." Sentences consisted of telegraphic impera-
tives along with their inverses: '"Bring me the ball," "Bring ball,"

"Ball me the bring," and 'Ball bring." Well-formed imperatives were



judged by all three children to be ''good'" more often than chance,
though less than 100%. While inverted imperatives were less likely
to be judged as 'good" than the well-formed ones, the inverted im-
peratives were more likely to be judged as ''good" than as "silly."
Telegraphic imperatives were judged as ''good" less often than the
well-formed imperatives by only one of the three children.

Acceptability judgments were also studied by De Villiers and
De Villiers (1972). Children had to judge and correct utterances
produced by a puppet. Utterances included anomalies and well-formed
imperatives, along with correct-order and reverse-order imperatives.
(E.g., Throw the stone; Throw the sky; Brush your teeth; Teeth your
brush.) Subjects ranged in age from twenty-eight to forty-five
months. Eight subjects were tested. Findings indicated that almost
all children judged anomalous imperatives to be 'wrong" more often
than correct control sentences. Only the older, more linguistically
advanced children judged the reverse-word order imperatives to be
"wrong'" more often than the correct-order control sentences.

Results of these studies suggest that while very young children
can sometimes distinguish between well-formed and not well-formed
utterances, the criterion used by the young child is different from
the older child or the adult. Children approximately 2% years of
age appear to be more sensitive to the meanings ccnveyed by words
within the stimulus sentences than to the ordering of words within
the stimulus sentences. As Hakes (1980) suggests, the fact that
younger subjects in the De Villiers' (1972) study rejected only the
anomalous imperatives, while older subjects and, to some extent, sub-

jects in the Gleitman et al. (1972) study rejected both anomalous and



reverse-order imperatives is a result of the developing comprehension
strategies of the young child. Children who do not yet use word-
order strategies for comprehension behave as though they "understand"
both well-formed and reverse-order imperatives. For anomalous imper-
atives, since no ordering of the words is sensible, these stimulus
sentences are judged to be unacceptable by the young child.

As the word-order strategy becomes functional, the older child
rejects the reverse-order imperatives as unacceptable. A strong
positive correlation between children's word-order corrections and
their comprehension of reversible passives (De Villiers & De Villiers,
1974) provides some evidence for this explanation of the child's
judgments about well-formedness.

Taylor (1976) investigated the ability of kindergarten, first,
and second grade children to make linguistic judgments about sen-
tences that were either correct or disrupted along semantic or gram-
matical lines. Sentences were systematically transformed according
to specified rules. Children were required to listen to a puppet
say the sentence and to judge whether the sentence was said the wrong
way or the right way. The findings indicated that judgments about
acceptability improve with increasing age. Findings were in accord-
ance with previous studies (De Villiers & De Villiers, 1972, 1974;
Gleitman, et al., 1972) in that chiidren scored higher on seman-
tically than grammatically disrupted sentences at all grade levels.
By second grade the difference between per formances on these two
types was significant. Performance on both sentence types was re-
lated to reading achievement at first grade. Only performance on

grammatically disrupted sentences remained related to reading achieve-
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ment at second grade. These findings were based on positive and sta-
tistically significant correlations obtained between scores on the
acceptability task and on the reading subtest of the Metropolitan
Achievement Test.

Gindes (1980) corroborates the above finding that the metalin-
guistic ability to judge acceptability is related to reading achieve-
ment .

Johns (1979) explored a different aspect of well-formedness
judgments, its growth, and its relation to reading achievement. After
a pretraining procedure, children were instructed to listen to an
audio tape and to respond 'yes" if he or she heard one word and 'no"
if he or she did not hear one word. Test stimuli consisted of five
items in each of eight different categories of stimuli. These cate-
gories were: non-verbal abstract (e.g., hissing sound); non-verbal
real life (e.g., person coughing); isolated phonemes (e.g., /a/);
isolated syllables (e.g., /trov/); short words (e.g., fire); long
words (e.g., automobile); phrases (e.g., big bad wolf); sentences
(e.g., They went to the zoo). Findings were that more than 50% of
children in the youngest age group (ages 5.6 to 6.5) consistently
failed to recognize a spoken word as a word. Children in the next
group (ages 6.6 to 8.0), in their first year of formal reading in-
struction, seemed to have an accurate concept of short words,; but
there appeared to be confusion about longer words. The oldest child-
ren (8.1 to 9.5) showed improved ability, but still made errors with
'long' spoken words. The findings demonstrate that, generally, meta-
linguistic awareness of a spoken word improves with age. Findings

demonstrated, further, a significant relation between children's



metalinguistic awareness of spoken words and reading achievement.
This relation was shown by positive and statisticaily significant
Pearson product-moment correlations for the total group and for the

two youngest groups, between reading scores and word concept scores.

Synonymy

Studies by Beilin and his associates (Beilin, 1975) suggest a
link between metalinguistic awareness and specific cognitive advance-
ments. Findings indicated that developmental changes in performance
in a task measuring operational reversibility paralleled those for
children's synonymy judgments. By first grade, six year olds could
perform adequately on comprehension and production of passive sen-
tences. However, accurate synonymy judgments of active-passive pairs
were not achieved until second grade. According to Beilin, the "re-
flective" function is distinct from typical language processing and

is related to the concomitant development of the child's knowledge

of logical reversibility.

Segmentation

The work of Liberman et al. (1974, 1977) demonstrated that the
metalinguistic judgment of phonological segmentation is a reliable
predictor of reading achievement. The 1974 study was designed to de-
termine how well nursery, kindergarten, and first grade children could
identify the number of phonemic segments or syllabic segments in spo-
ken utterances. They included forty-six preschoolers (mean age = 4.9
years), forty-nine kindergarteners (mean age = 5.8 years), and forty
first graders (mean age = 6.9 years). The hypothesis that syllabic

segmentation would be easier than phonetic segmentation and, there-

12
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fore, be acquired earlier was explored.

A game was played in which children tried to tap the number
(from one to three) of segments (phonemes in the case of one group
and syllables in the case of the other) in each member of a list of
test words. A pretraining procedure preceded administration of the
test list to demonstrate to the child what was expected of him. The
test list consisted of forty-two trials where one, two, or three
segment words or nonsense words were randomly assorted. Incorrect
responses were correctly demonstrated. Testing was continued through
the forty-two trials or until a criterion of six consecutive correct
trials was reached.

The number of children who were able to reach criterion was
markedly greater in the syllable segmentation group at every grade
level. Of the nursery school children, none could segment by pho-
nemes, while nearly half (46%) could segment by syllables. Only 17%
of the kindergarteners could do phoneme segmentation, while almost
half (487%) of the first graders could do syllable segmentation. At
the end of first grade, only 70%Z succeeded in phoneme segmentation,
while 90% could perform on the syllable segmentation task.

Findings indicate that for the syllable segmentation task, the
proportion of children who reached criterion in the first six trials
increased steadily over the three age levels: 7% for preschoolers,
16% for kindergarteners, and 50% for the first graders. For the
phoneme segmentation task, no child at any grade level attained the
criterion in the minimum time.

Data were also analyzed in terms of mean number of errors.

The mean number of errors to passing or failing a criterion of six



consecutive correct trials without demonstration decreased at succes-
sive grade levels; but the greater difficulty of the phoneme segmenta-
tion task was clearly demonstrated at every grade level.

To summarize the Liberman et al. findings, results indicated
that at all grade levels the number of children reaching criterion
was markedly greater in the group required to segment by syllable
than in the group required to segment by phoneme. Furthermore, the
proportion of children at each age who reached criterion level in the
minimum number of trials also reflected the greater in difficulty of
the phoneme segmentation task. The mean number of errors for the two
tasks demonstrates further the greater difficulty of phoneme segmen-
tation at every level.

In order to explore the relation between phonemic segmentation
and reading, Liberman, et al. (1977) measured the reading achievement
of the children who had taken part in the experiment on phonemic seg-
mentation. They tested their subjects at the beginning of the school
year, and found that half of the children in the lowest third of the
class in reading achievement had failed the phoneme segmentation task
the previous June; on the other hand, there were no failures in pho-
neme segmentation among the children who scored in the top third in

reading ability.

Hakes (1979)

Hakes (1979) demonstrated that the pattern of development for
selected metalinguistic performances is similar to the developmental
pattern for conservation in normal children. Hakes examined conser-

vation skill in relation to the metalinguistic abilities to judge
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synonymy and acceptability, and to determine the number of phono-
logical segments. In his design, one hundred children, twenty
each of ages four, five, six, seven, and eight years were tested.

The acceptability task used by Hakes (1979) was a modifica-
tion of the De Villiers and De Villiers (1972) task. Children were
introduced to a purple elephant and were asked to help the elephant
learn to talk right. The child was instructed to inform the elephant
if the elephant said something the right way. Furthermore, the
child was instructed to inform the elephant if what the elephant
said was wrong, and to tell the elephant why it was wrong and how he
should have said it.

Thus, the task elicited judgments of acceptability, unaccept-
ability, and reasons for unacceptability. The thirty-six sentences
for the acceptability task consisted of fifteen deviant, fifteen
nondeviant, and six that were meaningful, well-formed, but empir-
ically false. The deviant sentences were changed systematically
along various predetermined criteria. These included:

1. word order changes; e.g., *The string chased the kitten

2. subcategorization rule violations; e.g., *The teacher coughed
the car

3. selectional restriction violations; e.g., *The playground walked
to the store

4., some vs, any violations; e.g., *Any children came to play after
school

5. inalienable possession violations; e.g., *The nurse blinked the
doctor's eyes

Data on the acceptability task, indicated an increasing ability



of children to make accurate acceptability judgments with increasing
age. At all ages, performance was better for nondeviant than for
deviant sentences.

As in previous studies by Gleitman et al. (1972) and De Villiers
and De Villiers (1972), children were more likely overall to judge
sentences as acceptable than unacceptable. Howev;r, Hakes' youngest
subjects judged deviant sentences unacceptable more often than not.

Unlike the Gleitman et al. (1972) and De Villiers and De
Villiers (1972) studies where subjects were much younger, in the
Hakes data, the deviance of word-order change was detzcted prior to
other kinds of deviance. Even the five year olds were nearly unani-
mous in judging deviant word-order as unacceptable. Hakes found it
plausible that word-order changes should be more obvious cases of
deviance, perhaps because they often involve violations of several
rules (e.g., grammatical and semantic as in *The string chased the
kitten).

As in the findings of Gleitman et al. (1972) and De Villiers
and De Villiers (1972), the data for the acceptability task yielded
developmental changes in the basis on which children make judgments.
Youngest children rejected sentences as unacceptable with reference
to sentence content. That is, sentences were rejected if they were
not believed to be true or were descriptive of unacceptable situa-
tions. These children's judgments were sometimes based on linguistic
properties but, in general, sentences were evaluated as unacceptable
if they were not understood. Development reflects (1) an increasing
familiarity with grammatical rules since fewer ''unacceptable' sen-

tences are accepted by older children, and (2) a decreasing tendency
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to judge sentences on the basis of their content.

The synonymy task of Hakes (1979) was developed by Carlota
Smith in unpublished research and was similar to the acceptability
task developed by De Villiers and De Villiers (1972). Children
were introduced to two stuffed animals, a dog and a turtle. It
was explained to the child that the animals liked to play a game
in which the dog spoke and then the turtle would say the same thing,
but in a different way. After examples were given to the child,
the experimenter explained that sometimes the turtle was "tricky."
That is, the turtle sometimes would fool the dog and say something
really different. After more examples were discussed, the child
was told to indicate whether the turtle was playing the game '"okay"
or whether he was being "tricky." An example of a pair of sentences
presented to the child is the following:

The nurse was called by the doctor.

It was the nurse that the doctor called.

The data for the synonymy task in the Hakes study indicate a
marked increase in correct judgments with increasing age.

The synonymy data that Hakes presents are characterized by a
developmental change in the criterion on which children's judgments
are based. Youngest children could make neither form nor meaning
comparisons. Later, judgments are made on the basis of form alone;
and finally, children make judgments based on both form and meaning.
Hakes suggests that the emergence of the ability to judge synonymy
in an adult-like manner involves an ability distinct from comprehen-
sion. He provides published comprehension data, pilot data for his

study, and comprehension pretest data. These suggest that what



caused the difficulty was the retention and comparison of the seman-
tic representations they were able to construct. Hakes maintains
that, conceptually, this metalinguistic skill of retaining meanings
and comparing them is similar to the skill required for correct con-
servation response. According to Hakes, '"Both require decentering
attention from the most recent input to consider an earlier input
and to reflect upon its relationship to that most recent input"

(p. 73).

Hakes' phonemic segmentation task was that used by Liberman et
al. (1974) described earlier. Instructions and test items were iden-
tical to those of the Liberman task, but only the phonemic (not the
syllabic) segmentation task was used.

Data for the segmentation task, as well, reflected an increasing
ability for older children to segment on the basis of phonemic units.
The data were treated in terms of the number of trials needed to
reach criterion. Failures to reach criterion occurred predominantly
in the younger age groups. Trials to criterion decreased with in-
creasing age. Older children were most adept at discovering the pho-
nemic segmentation principle and using it correctly with only minimal
instruction and practice (p. 89).

For the conservation tasks, the Goldschmid-Bentler Concept
Assessment Kit - Conservation, Form A (Goldschmid & Bentler, 1968)
was used by Hakes. The six tasks are designed to evaluate conserva-
tion performance in six situations: two-dimensional space, number,
substance, continuous quantity, weight, and discontinuous quantity.
Standardized materials, instructions, and scoring procedures are used.

Hakes found that improvement in performance with increasing age was
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highly significant.

When examining the relations among the tasks, Hakes obtained
positive and statistically significant correlations. According to
Hakes, the intertask correlations along with the conceptually log-
ical relations among tasks provide compelling evidence that " ,
there is some common denominator underlying performances on the
several metalinguistic tasks" (p. 92).

The results of Hakes (1979) suggest that the ability under-
lying developing metalinguistic skills is the same as that under-
lying the emergence of concrete operational thought. Hakes sug-
gests that this underlying reflective capacity is applied delib-

erately and intentionally by the child. Most importantly, Hakes

suggests that this reflective capacity is decontextualized. Thus,

the child might use it to analyze or evaluate an utterance or solve

a conservation problem or in countless other situations.

Ambiguity

Several studies have assessed the development of the metalin-
guistic judgment of ambiguity in children (Kessel, 1970; Shultz &
Pilon, 1973). In the Kessel study, ambiguous sentences were either
'lexical' ambiguities, 'surface structure' ambiguities, or 'deep
structure' ambiguities. According to Kessel, in 'lexical' ambigu-
ities a word in the sentence has two distinct meanings, e.g., The
soldiers liked the port; where 'port' can mean either "wine" or
"harbor." According ﬁo Kessel, ambiguity at the 'surface structure'
level involves the possibility of two distinct groupings of adjacent

words, e.g., Small boys and girls are frightened easily. If the word



"small" i; grouped with "boys and girls'" then both the "boys and
girls'" are small. But if "small" is grouped only with '"boys,' then
only "the boys'" are small. Finally, in ambiguities at the 'under-
lying' structural level there are alternative representations for
the logical relations between words, e.g., The mayor will ask the
police to stop drinking. In this sentence, the police will be asked
either to stop drinking themselves, or to stop others from drinking.
Selection of particular sentences was reportedly based upon the de-
pictability of the two possible meanings.

In the Kessel study, a picture verification procedure was used.
The child was presented with four line drawings, two of which were
correct representations of the alternative meanings of the ambiguity
and two of which were incorrect representations. The child was asked
to select which pictures (or picture) go with the sentence. A selec-
tion was followed by extensive cross-questioning regarding alternative
pictures.

Results of the Kessel study indicated that most children in kin-
dergarten and first grade (six and seven year olds) comprehended both
meanings of lexical ambiguities. The author reports that although a
small number of six year olds could detect two meanings for surface
structure and deep structure ambiguities, and although eight year
olds show some improvement in the form of partially correct answers,
the most marked improvement occurred for the nine year olds (Kessel,
1970). The twelve year olds made few errors with either deep or sur-
face structure ambiguities.

Some methodological problems in the Kessel study should be ad-

dressed. While selection of sentence was to be based on depictability
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of both possible meanings, several of the sentences present rather
odd circumstances, oddly stated circumstances or two meanings that
are not distinct. For example:

The boy looked at the three masted boats.

He told her baby stories.

The eating of the chicken was sloppy.

Furthermore, there appears to have been no attempt to coantrol for
bias in the ambiguity or to match sentences for structural complex-
ity. Also, for surface structure ambiguities the experimenter re-
peated the sentence, if a correct response was not obtained, using
different intonation contours. Finally, the stimulus pictures do
not represent the activities as clearly as they might have. With a
picture verification procedure such as this, there is no measure of
the child's ability to detect two meanings without the prompt pro-
vided by the pictures.

It appears, further, that extensive cross-questioning was pur-
sued regarding a chosen or not chosen picture, This procedure was
reportedly consistent from child to child for a particular sentence.
However, the pattern of questioning appears not to have been consis-
tent across children.

Findings reflected vast differences in performance by children
on lexical, surface, and deep structure ambiguities. However, the
extent to which these findings are confounded by lack of controlled
variables (structural complexity, bias, intonation, oddly stated
propositions, etc.) is not clear. In fact, it appears that the struc-
tural complexity variable alone might have artificially inflated

scores of the kindergarteners to lexical ambiguities, while artifi-
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cially deflating the scores of all children on structural ambiguities.

Shultz and Pilon (1973) also assessed the development of the
ability to detect ambiguity. Children in four grade levels were se-
lected: first, fourth, seventh, and tenth. Various types of ambig-
uous sentences were used: 1lexical, phonological, surface structure,
or deep structure. A "phonological" ambiguity was taken to occur
when a given phonological sequence could be interpreted in more than
one way. Thus, it could result from an ambiguous word boundary, e.g.,
eighty cups vs. eight tea cups; or when two distinct words happen to
have similar pronunciations, e.g., pear vs. pair.

The investigators claimed that they selected "simple'" vocabu-
lary; sentences that were relatively short, and constant in length;
sentences that were relatively simple syntactically and "roughly
equated" across type. Children were required to paraphrase the stim-
ulus sentence. This was followed by a picture-verification task.
Children were required to justify their picture selection. It was
expected that the paraphrase measure would provide a conservative
measure of ambiguity perception, while the picture verification pro-
cedure would provide a more liberal measure because of the pictorial
prompt. Paraphrase and picture responses were scored for the pres-
ence or absence of each of two relevant meanings.

The investigators indicate that with both the paraphrase meas-
ure and the picture verification measure, structural ambiguities were
not detected until grade seven and there failed to be improvement un-
til grade ten. Since not all grade levels were sampled, this is
hardly surprising.

Lexical ambiguity detection improved steadily throughout grade
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levels. Performance was relatively low, however. While actual per-
centages correct are not provided, graphs indicate that on the para-
phrase task, first graders achieved less than 10% correct responding;
and on the picture verification task about 102 correct responding.
Fourth graders achieved approximately 202 correct on the paraphrase
task and, on the picture verification task, approximately 357% cor-
rect.

As reported above, these investigators claimed that they se-~
lected '"'simple" vocabulary, sentences that were relatively short and
constant in length, and sentences that were relatively simple syn-
tactically and "roughly equated" across type. However, there was
apparently no attempt to control for meaning bias in the ambiguities.
Furthermore, the validity of a category such as 'phonological ambi-
guity" is questionable. The "phonological"” ambiguity of '"patience
vs. patients" is not functionally different from a lexical ambiguity
for the typical first grader. That is, the typical first grader does
not have knowledge about English spelling that is sufficiently sophis-
ticated to render '"phonological ambiguity'" a valid category.

If we compare the findings in the Kessel and Shultz and Pilon
studies, detection of lexical ambiguities by first graders was far
more frequent in the Kessel investigation than in the Shultz and Pilon
investigation. As mentioned above, it appears that detection of lex-
ical ambiguities might have been inflated for first graders in the
Kessel study. However, in the Shultz and Pilon study, subjects ap-
pear to have performed relatively poorly. The availability of two
meanings for each lexical ambiguity was never pre~tested. The six

lexical ambiguities presented to children in the Shultz and Pilon
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study were: club, plant, crabs, tank, bank, dough. The possibility
that these items were not functionally ambiguous for the younger
children is an important consideration.

In a study by Hirsh-Pasek, Gleitman and Gleitman (1978), am-
biguity perception and reading ability were studied. Forty-eight
children in grades one through six consisting of twenty-four 'good'
readers and twenty-four 'bad' readers were required to explain jokes
that turned on various kinds of language ambiguity. An analysis of
variance yielded significant main effects of grade and of reading
ability. There was no interaction between reading ability and ambi-
guity type. The authors attribute this to the fact that probably
few of their subjects were actually 'below average' in verbal talent
or reading achievement.

Peters and Zaidel (1980) investigated the acquisition of hom-
onym recognition by asking children between ages 3-3 and 6-3 to se-
lect homonyms from pictures. After "prenaming"” and "training" ses-
sions, children were asked to "Find two pictures that sound just the

same but mean different kinds of things.' Children were encouraged

to keep trying, even after errors were made. Finally, the experi-
menter told the child the meaning of one of the homonym pair and
asked, '"Can you find another picture that sounds exactly like this
one?"

Out of eighteen possible correct responses, the mean number of
correct first tries for the oldest group of subjects (mean age = 5.8)
was 10.7; for the middle group (mean age = 4.9) it was 9.0; and for

the youngest group (mean age = 3.1) it was 2.5.

Thus, findings indicated a marked improvement in homonym-finding



ability with increased age. Older children did markedly better than
younger children on first tries. Younger children benefited more
than older children from additional tries. According to the authors,
the developmental patterns indicate that younger children are unable
to cope with the cognitive complexity of the task; i.e., to access
the vocabulary items, rehearse immediate results and implement a
search strategy.

As the authors describe their findings, a number of cognitive
prerequisites become evident. To accomplish the homonym selection,
children must simultaneously (1) understand what ''sound the same”
means, (2) complete an exhaustive search through alternative pic-
tures, (3) map out the phonological representation of the words,

(4) retain the label while searching for a label to match it, and
(5) repeat the search in case of a mismatch (pp. 204-5).

The description resembles the analysis, retention, and com-
parison characteristic of the typical description of metalinguistic
ability. The prompting, the modelling, the pretraining and the en-
couragement which characterize different aspects of the Peters and
Zaidel procedure, results in a relatively easy task. That is, pre-
operational children are sometimes able to perform the task.

It must be noted, however, that the relatively poor performance
by the youngest children might be due to the fact that the accept-
ability of two meanings was never pre-tested by the investigators.

The relation between judgments of linguistic ambiguity and
cognitive skill has been examined from another orientation in a
study by Keil (1980). This study was designed to examine task spe-~

cificity of ambiguity perception in the linguistic and pictorial
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domains. The question addressed was whether ability to perceive lin-
guistic ambiguities was correlated with ability to perceive pictorial
ambiguities. Keil's stimuli consisted of (1) "linguistic ambiguities"
that were either symbolic or structural, and (2) "pictorial ambigu-
ities" that were either symbolic or structural. For both ambiguous
sentences and pictures, the lexical or symbolic ambiguity contained
one symbol that could represent two different referents but was not
itself parsed into different structures. In structural ambiguities,
the sentence or picture could be parsed into two different meaning-
ful structures. An example of a symbolic pictorial ambiguity was a
picture that could be interpreted as either railroad tracks or a
ladder; an example of a structural pictorial ambiguity used was a
picture that could be interpreted as a picture of a woman holding

a mirror or a profile of a man, depending upon how it is parsed.
According to Keil, high positive correlations between ambiguity de-
tection in the two domains would imply that the skills are not char-
acterized by task specificity.

Eighteen children in five different grades (first, third, fifth,
and eighth) were subjects. Ambiguity stimuli for pictures and sen-
tences were pretested for comprehension., In the task, children were
only asked to provide the two different meanings for ambiguous sen-
tences and pictures; i.e., no non-ambiguous items were presented.

Findings revealed no positive correlations between the sentence
and picture tasks. Keil suggests that this result supports the view
that "the perception of linguistic ambiguities has a different psy-
chological basis than the perception of pictorial ambiguities"

(p. 226).



The Keil study provides evidence that symbolic or lexical ambigui-
ties are perceived at an earlier age than structural ones. Marked
increases in performance for lexical linguistic ambiguities occurred
between first and third grade; for structural linguistic ambiguities
marked improvement occurred between third and fifth grades.

Keil also describes the different developmental patterns in the
two different modes. For sentence ambiguities, there were rapid per-
formance increases over short time intervals, while for pictorial
ambiguities, the improvement was more gradual and less dramatic.

In an investigation by Frommer (1975), a series of interviews
was conducted with four, six, and eight year old children in an ef-
fort to study the comprehension of lexical ambiguities within par-
ticular linguistic contexts. In an initial interview, children
listened to stories containing lexical ambiguities. Each lexical
ambiguity appeared twice in the presentation. The goal of the in-
terview at Time 1 was to assess for each child the presence‘of both
possible interpretations for each of the lexical ambiguities. At
Time 2, children listened to stories containing the series of lexi-
cal ambiguit® - s in '"neutral" linguistic contexts. Questions were
presented to the child in order to elicit from the child his/her pre-
ferred interpretation of the lexical ambiguity. At Time 3, children
were presented stories containing lexical ambiguities along with a
linguistic context suggesting the less preferred interpretation for
the particular linguistic ambiguity. That is, the linguistic con-
text to be used for each item and for each child was pre-selected on
the basis of results obtained at Time 2.

While age and not conservation skill was the independent vari-
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able in this study, the implication of Frommer's findings were simi~-
lar to those of Hakes (1979). Eight year olds were found to demon-
strate less cognitive rigidity than four and six year olds. This
was demonstrated by the fact that eight year olds were more likely
to switch from their preferred interpretation of lexical ambiguities
when the ambiguities were presented within different linguistic con-
texts. Furthermore, for all children tested, more than twice as
many shifts in meaning occurred in the prior context condition. While
measures of operational thought were not obtained, Frommer hypothe-
sized that the ability to integrate linguistic context and to access
either meaning of a lexical ambiguity is more characteristic of the
child with operational thought and cognitive reversibility.

A study by Evans (1976) was designed to determine whether con-
servers and non-conservers differ systematically on a measure of on-
line processing difficulty while comprehending sentences containing
ambiguous words. A word-monitoring task was used with ambiguous and
non-ambiguous sentences. It was hypothesized that the "operational"
child might react more quickly in a word-monitoring task used with
lexically ambiguous sentences than the '"preoperational"” child. It
was hypothesized further that such a finding might contribute to our
understanding of the developmental pattern that characterizes riddle
comprehension.

The results indicated that overall reaction times for ambigu-
ous sentences were significantly longer than reaction times for the
control sentences. Furthermore, the older concrete operational child-
ren were consistently faster in responding to both kinds of sentences

than were younger preoperational children. However, both groups re-
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acted faster to targets following control words than to targets fol-
lowing ambiguous words. The findings suggest that preoperational and
operational children do not differ significantly in the way lexical
ambiguities are processed.

The results of the Evans study show continuity in processing.
Therefore, an explanation is not provided for the fact that children
do not at first comprehend riddles containing ambiguities the way
adults do. Evans suggests that in riddle comprehension the indivi-
dual requires two abilities. He must be able to switch from one
reading to another and he must be able to realize its ambiguity.
According to Evans, the data from her study do not enable us to un-

derstand how the two abilities operate.

Metalinguistic skills, reading, and cognitive development

As we reported earlier, the work of Liberman, et al. (1974,

1977) demonstrated that the metalinguistic judgment of phonological
segmentation is a reliable predictor of reading achievement. Another
study discussed earlier was the investigation by Hirsh-Pasek, Gleit-
man, and Gleitman (1978). Children in grades one through six were
required to explain jokes that turn on various kinds of ambiguity.
While "good" readers reportedly did substantially better than the
"poor" readers, there was no interaction found between reading abil-
ity and ambiguity type. That is, there was no marked difference ob-
tained in performance_by "good" and "poor" readers on the various
types of ambiguities tested. As we reported earlier, the authors
attribute this to the fact that probably few of their subjects were

actually "below average'" in verbal talent or reading achievement.
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In the 1976 Taylor study that was discussed earlier, findings ob-
tained indicated that not only did acceptability judgments improve
with age, but performance on all sentence types was related to
reading achievement at first grade. Only performance on grammati-
cally disrupted sentences remained related to reading achievement
at second grade. The Gindes (1980) study corroborates the above
findings: that the metalinguistic ability to judge acceptability
was found to be related to reading achievement. As reported earlier,
in the Johns (1979) study, findings demonstrated a significant re-
lationship between children's metalinguistic awareness of spoken
words and reading achievement.

The studies support the hypothesis that metalinguistic aware-
ness that is tested through an auditory channel is related to read-
ing skill, whether the focus is upon the phonemic unit, the word
unit, or the sentence unit.

The notion that the acquisition of reading skill requires
awareness not only of the spoken word but of the link between writ-
ten language and spoken language is addressed by Taylor (1981). A
battery of four reading readiness assessment tasks was administered
to 267 first grade children. The tasks included were (1) the aural
word boundaries task--in which children were required to segment
oral sentences into component words; (2) the rye-rhinoceros task
(modelled after Rozin et al., 1974)--in which children were presented

with cards containing word pairs beginning with the same letter. The

child was told, for example, that 'one of these words is and

rye
the other is 'rhinocerous'' and asked, '"Which word is 'rye'?" (Items

were counterbalanced for length of target word and position of the



long or short word on the cards.); (3) the aural consonant cloze
task--in which the child had to "assist" the examiner by completing
a sentence where a word was omitted at the end of the sentence.

The examiner would read the stimulus sentence to the child and halt
at the last word, providing only the initial consonant of the mis-
sing word. This task measured the child's ability to utilize word-
initial consonant and preceding context to identify unknown words

at the end of sentences; and (4) the metalinguistic interview--which
was designed to measure the child's awareness of technical aspects
of written language: e.g., knowledge of the term 'alphabet' and rec-
ognition of a letter, a word, or a sentence, both orally presented
and orthographically presented. Familiarity with reading concepts
was also assessed: e.g., front-back orientation toward the text in
a book, reading of words rather than pictures, top-bottom orienta-
tion toward text on a page, etc. (p. 6).

According to the author, the results indicate that " . . . the
Written Language Awareness Test continues to function as a good pre-
dictor of end of the year reading achievement, and to predict as
well as the Metropolitan Readiness Test (MRT) which is a more con-
ventional measure of readiness" (p. 7).

A number of studies has indicated that, at best, there appears
to be a moderate relation between reading achievement and cognitive
development. In a study by Brekke, Williams, and Harlowe (1973),
conservation was found to be positively and moderately correlated
with reading readiness. They suggest that conservation skill would
be of interest to teachers of first graders as a predictor of the

child's readiness to read. This is supported by the findings of
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Briggs and Elkind (1973). 1In this study, sixteen matched pairs of
five year old readers and non-readers were given a battery of per-
ceptual, motor, cognitive, and personality tests. A factorial and
discriminant analysis of scores yielded an "operativity factor'" on
which readers were significantly superior to nonreaders. The "oper-
ativity factor" in this study consisted of scores from Piagetian
conservation tasks, and a reflection-impulsivity measure. The authors
interpret these findings as supporting the notion that learning to
read English is facilitated by "concrete operations" (pp. 279-80).

A somewhat different finding is presented by DeVries (1974).

In her investigation, five, six, and seven year old children received
Piagetian, 1.Q., and achievement assessments. Findings indicate that
Piagetian tasks (conservation included), I.Q., and achievement tasks
(reading included) overlap to some degree; but also measure different
aspects of cognitive functioning (p. 746).

A study by Lunzer (1976b) reports a significant relation between
reading achievement and an 'operativity factor'. In this investiga-
tion, a factor analysis indicated that the hLeaviest contributions to
the operativity factor were derived from tests of seriation and mul-
tiple seriation rather than conservation (1976a). In fact, the two
conservation tasks loaded on a separate factor. The Lunzer et al.
study demonstrated that while the 'operativity factor' was the single
best predictor of reading and mathematical skill, conservation scores
contributed to the prediction of mathematics, but not reading.

Few studies have examined metalinguistic skills and conserva-
tion along with reading achievement. An eight-month longitudinal

study of 124 kindergarteners by Jewell (1978) examined the develop-



ment of metalinguistic awareness of written stimuli and conservation
skill as predictors of reading achievement. Results obtained indi-
cated a low positive correlation between conservation skill and the
metalinguistic skills examined. Metalinguistic awareness for written
language rather than conservation skill was shown to be a predictor
of reading achievement. However, there appeared to be some common
factor tapped by both conservation and metalinguistic tasks: A rela-
tion between cognitive stage, as indicated by scores on a series of
conservation tasks, and metalinguistic awareness of written language
was found.

The limited age range of subjects studied and, as Jewell sug-
gests, the fact that many children at the age of five or six are
likely to be in a transitional phase between preoperational and oper-
ational thought may have concealed the relation between conservation
and other variables. "It may be that cognitive stage is less im-
portant to the reading development of first-grade children during
early months of instruction, but will become more important as com-
prehension of written language is the major task" (Jewell, 1978,

p. 176).

Present investigation

Like the Jewell study discussed above, this investigation ex-
amined metalinguistic skills, conservation, and reading achievement,
However, this examination of somewhat older subjects and the data
obtained on learning-disabled children may shed further light on the
relations among these variables.

Investigations of the metalinguistic judgment of ambiguity in
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children have been discussed. Rather than examining the acquisition
of homonym-pair selection, as in the Peters and Zaidel (1980) study,
this study focuses on the acquisition of the capacity to detect lex-
ically and structurally ambiguous sentences. Following the Peters
and Zaidel design, this study incorporates systematic prompting and
follow-up questioning, so that different levels of response emerge.
Furthermore, the use of structural as well as lexical ambiguities,
the use of sentence analysis rather than word analysis, renders this
study appropriate for a wide age range. In an effort to describe
systematically and explain cognitive differences in relation to per-
formance on the ambiguity detection task, this study also incorpo-
rates a conservation measure as well,

Like Keil (1980), this study investigates linguistic ambiguity
detection as a skill, in relation to the cognitive domain. However,
in an attempt to describe metalinguistic and cognitive domains, cor-
relations between and developmental trends for ambiguity detection,
phonological segmentation, conservation skill, and reading skill
will be examined.

This ambiguity detection task is designed to tap a broader
spectrum of responses than did Keil (1980), since children are al-
lowed to descriminate between ambiguous and non-ambiguous sentences
if they are able to do so. Furthermore, this study provides quali-
tatively distinct levels of response including verbal prompting with
no pictures present, and picture prompting. This hierarchy of re-
sponse was designed to determine the earliest age at which judgments
of ambiguity detection can be made. Like Tager-Flusberg and Smith

(1980), who present preliminary findings of a study of other meta-
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linguistic skills in preschool children, our attempt was to simplify
the task of ambiguity detection and so make it more accessible to
young children.

It must be noted that none of the reported studies examined
cognitive achievements and reading acquisition in relation to ambi-
guity detection. Further, the relation between metalinguistic am-
biguity detection and the processing of ambiguous sentences has not
been addressed in any of the aforementioned studies,

This study is designed to incorporate a number of control vari-
ables that many previous investigators of ambiguity detection in
children overlooked. These include meaning bias, sentence complex-
ity and length, clarity and discriminability of meanings, and com-
prehension of the two possible meanings in lexical ambiguities.

Earlier, we reported that Evans (1976) examined whether con-
servers and non-conservers differ systematically on a measure of on-
line processing difficulty while comprehending sentences with ambig-
uous words. The results of her study showed continuity in processing.
That is, for concrete operational children, the discrepancy between
reaction times for ambiguous vs. control conditions was not any
smaller than for preoperational children. Therefore, an explanation
was not provided for the fact that children do not at first compre-
hend riddles containing ambiguities as adults do. Evans suggested
that in riddle comprehension the individual requires two abilities,
He must be able to switch from one readidg to another and he must
be able to realize its ambiguity. According to Evans, the data from

her study does not enable us to understand how the two abilities op-

erate.
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Rather than using a measure of on-line processing difficulty,
the present study uses a task requiring a metalinguistic judgment
of ambiguity. Also, the child's ability to switch from his initial
interpretation of a lexical ambiguity is examined. Perhaps these
measures will reflect more accurately the skills that Evans suggests
are operative: the ability to switch from one reading to another,
and to recognize ambiguity.

While Frommer (1975) focused upon the child's ability to use
contextual information to resolve ambiguous sentences, in this study
some additional questions are asked: To what extent is this skill
in utilizing disambiguating contexts related to any of the following:
(1) the reflective, metalinguistic judgment characteristic of ambi-
guity detection, (2) conservation ability, or (3) reading acquisi-
tion?

Studies of metalinguistic awareness, cognitive development,
and reading acquisition have been discussed. In the present investi-
gation we sought further evidence of (1) the link between metalin-
guistic awareness and cognitive development, and (2) the link betﬁeen
metalinguistic awareness and the acquisition of reading skills.

This study of the acquisition of ambiguity detection addresses two

major questions:

1. How does the acquisition of ambiguity detection proceed during
the development of metalinguistic skills in general? Can we
distinguish early vs. later manifestations of ambiguity detec-
tion?

2. How do ambiguity detection and segmentation relate to developing

skills in other domains: i.e., conservation skill and reading



ability?

The following experimental hypotheses have been tested in this

study:

1.

Ambiguity detection skill is a predictor of conservation skill
independent of age

Segmentation skill is a predictor of conservation skill independ-
ent of age

Ambiguity detection skill is a predictor of reading skill
Segmentation skill is a predictor of reading skill

The ability to switch from one's initial interpretation of a
lexically ambiguous sentence to the other possible interpretation
("switching ability") is a predictor of ambiguity detection skill
Switching ability is a predictor of conservation skill

Switching ability is a predictor of reading skill

More frequent switching will occur in the prior-context position
as compared to the post-context position

Developmental patterns based on grade comparisons of scores

obtained will be described for the following: ambiguity detection,

segmentation skill, conservation skill, and language scores.
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CHAPTER III
METHODOLOGY

In this study, sixty-nine normal achievers consisting of twenty
kindergarteners, twenty first graders, twenty second graders, and
nine third graders participated. The kindergarteners ranged in age
from 5.2 years to 5.9 years with a mean age of 5.6 years. The first
graders ranged in age from 6.1 years to 6.8 years with a mean age of
6.4 years. The second graders ranged in age from 7.2 years to 8.2
years with a mean age of 7.7 years. The third graders ranged in age
from 8.2 years to 9.3 years with a mean age of 8.8 years.

Children were in attendance at a New York City public school
in a primarily white middle class neighborhood. Children were con-

' representative of the population, and eli-

sidered ''mormal achievers,'

gible to participate in the study if the following criteria were met:

1. Fluency in English as reported by class;oom teacher (foreign-born
students were allowed to participate)

2. No suspected learning deficit, emotional disturbance, or retarda-
tion according to classroom teacher

3. Conversational skills were informally assessed as socially appro-
priate in five—minute interchange with experimenter. Dialogue
involved elicitation of information and comments by experimenter

about the child's family, interests, hobbies, reaction to school,

etc.

38



39

Eight learning-disabled children were evaluated whose ages
ranged from 8 years 2 months to 9 years 3 months. Their mean age
was 8.8 years. While all of our subjects were students in the New
York City public school system, normal achievers were obtained
from one elementary school and learning-disabled children were
obtained from another in Queens, New York in primarily white, mid-
dle-class neighborhoods. The learning-disabled children in this
study had been evaluated within the New York City school system
and were attending a class designed to meet their learning deficits.
These children were considered eligible to participate in the study
if the following criteria were met:

1. Fluency in English as reported by the classroom teacher (foreign-
born students were allowed to participate)

2. No suspected emotional disturbance or retardation according to
the classroom teacher

3. Conversational skills were informally assessed as socially ap-
propriate as in procedure used with normal achievers

To collect data in relation to the experimental hypotheses
under investigation, the following measures were used: (See des-

criptions below)

Concept Assessment Kit: Conservation

The Concept Assessment Kit was designed to be used in assessing
cognitive development among pre-school and early-school age children.
This assessment, used by Hakes (1979), includes six tasks. They are
designed to evaluate conservation performance in six situations:

two-dimensional space, number, substance, continuous quantity, weight,
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and discontinuous quantity. Standardized materials, instructions,
and scoring procedures are used. In each task, the experimenter
presents two equal quantities to the child. After eliciting a judg-
ment of equality from the child, the experimenter alters the appear-
ance of one quantity. Children are scored on correctness of judg-
ment and correctness of explanation. Since a child can earn two
points on a task, a maximum total of twelve points can be earned

on the entire assessment.

Woodcock Reading Mastery Test
The Woodcock Reading Mastery Test provided indices of overall

reading achievement. The Woodcock Reading Mastery Test consists of

five subtests:

1. Letter Identification--child is required to provide letter names

2. Word Identification--child must read words

3. Word Attack--child must read nonsense words

4, Word Comprehension--child must provide missing word to the verbal
analogy after s/he reads sequence to him/herself; e.g., bark-dog,
quack-_

5. Passage Comprehension--child must provide missing word to sen-
tences and paragraphs.

Procedures for administering and scoring the mastery tests are speci-

fied in the test manual (Woodcock, 1973).

Phonological Segmentation Task
The phonological segmentation task was similar to that of
Liberman, Shankweiler, Fischer, and Carter (1974). Instructioms,

examples, and test items were all taken verbatim from Liberman et al.
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However, only the phonemic segmentation task (and not the syllable
segmentation task) was included in the investigation. As in the
Liberman et al. design, a game format was used in which children
were presented with real or nonsense words. Stimuli consisted of
either one, two, or three phonological segments. Children were re-
quired to tap out the number of segments in a stimulus word with a
wooden dowel. Pre-training trials were presented initially. Train-
ing consisted of forty-two trials. For each incorrect trial, the
experimenter tapped out the correct response, and then proceeded

to the next stimulus item. Unlike the Liberman et al. procedure,
the task was discontinued if six consecutive incorrect trials were

obtained.

Lexical Ambiguity Comprehension Pre-test

Before our ambiguity detection task, all children were re-
quired to pass a comprehension pre-test. This pre-test was designed
to measure the child's awareness of each of the two possible mean-
ings for our eight lexical ambiguities. The instructions, the pro-
cedure, and the presentation of stimulus pictures were designed in
accordance with the Peabody Picture Vocabulary Test. Thus, the com-
prehension task tapped the child's understanding of sixteen meanings
(two meanings for each of the eight ambiguous words). Each of the
sixteen plates consisted of four pictures where one of the four pic-
tures represented the target meaning. The investigator said, for
example, '"Show me 'bat'"; and the child was required to point to
the appropriate picture. While each lexical ambiguity appeared twice

as a discriminative stimulus in the randomized presentation, the two



sets of eight lexical items were randomized independently. Therefore,
a particular lexical item could not reappear until all eight items

had been presented once. (See Appendix A for pictures used.)

Ambiguity Detection Task

The ambiguity detection task was designed to assess the child's
skill at detecting lexical and structural ambiguities in sentence
judgment, verbal probe, and picture verification tasks. Ambiguous
sentences were constructed and selected according to results ob-
tained in a pilot study designed to establish bias estimates for
comprehension of stimulus sentences by our youngest subjects. That
is, it was our intention to establish the fact that both meanings
could be detected by children in the youngest age group. Only am-
biguities with approximately equally probable meanings were selected
for the ambiguity detection task. Furthermore, lexical and struc-
tural ambiguities were matched for sentence length and syntactic
structure. Unless bias estimates dictated otherwise, we tried to
include only those sentences that we judged to be highly appropriate.
In addition to the eight lexical and eight structural ambiguities,
a set of eight filler sentences was prepared that were matched to the
others for length, syntactic complexity, and appropriateness. Two
sets of twelve sentences (four of each type) were randomized independ-
ently. This was done to enable us to control for effect of order of
presentation. One-half of each subject group from a grade received
sentences 1-12 first, while the other half received sentences 13-24
first. (See Appendix B for sentence list.)

In the ambiguity detection task, the experimenter briefly ex-
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plained the idea that sentences can have more than one meaning.
Three examples of ambiguity were discussed with the aid of accom-
panying pictures. The child was told that he or she was to hear a
number of sentences, some which would mean one thing and some which
would mean two different things. After hearing a sentence, the
child was asked to judge whether or not the sentence in question
had two meanings (sentence judgment task). The child was then asked
to put the sentence meanings into his or her own words. If only
one meaning was given, the child was asked if the sentence could
mean anything else. This was done for each sentence, whether or
not it was ambiguous. If the child detected the presence of two
possible meanings, the child was asked to indicate which of the two
meanings he or she noticed first,

If the child could not detect the presence of another meaning,
a follow-up question was presented. These questions were designed
to serve as verbal probes to facilitate the detection of two pos-
sible meanings; to elicit the exact nature of the child's inter-
pretation of sentence meaning; and the extent of his awareness of
lexical or syntactic ambiguity. These questions were prepared for
the lexical ambiguities, the structural ambiguities, and the unam-
biguous filler sentences. (See Appendix C for verbal probe ques-
tions.) After verbal probe questions were presented, the stimulus
sentence was re-presented and the child was asked to judge whether
the sentence in question could mean one thing or two. If the child
said "two different things,'" then the child was asked to explain
the two different meanings.

For instances where the two meanings of an ambiguity could not



be detected, and where verbal questioning did not provide sufficient
prompting, our design included yet another prompting condition. The
experimenter had a collection of 8 x 10 inch line drawings prepared.
The entire set consisted of forty-eight illustrations. That is, two
pictures for each of the twenty-four sentences (eight lexical, eight
structural, and eight unambiguous). Pictures were designed to con-
trol for accuracy, saliency, and attraction of the representation.
(See Appendix D for pictures used.)

Two pictures were presented to the child, each illustrating
one of the two possible meanings of the sentence. The stimulus sen-
tence was re-presented. The child was asked to point to the picture
or pictures that represented sentence meaning. If one picture was
selected, the child was asked if the other picture could be appro-
priate as well. The child was asked to listen to the stimulus sen-
tence again and judge whether the sentence could mean one thing or
two things. If the child said that the sentence could have two
meanings, the child was asked to explain the two meanings.

Children earned one penny for completion of sentence judgment,
or completion of the required verbal or picture probe presentations
for each stimulus sentence. It was explained that the twelve pennies
would be traded in for the next game to begin. Children were in-
formed that a prize would be earned after a session of playing with
the investigator.

A prepared order of test administration was followed for all
subjects. Children received tasks in the following order:

Day 1: a) Lexical Ambiguity Comprehension Pre-test

b) Grammatic Closure subtest of the Illinois Test of Psy-
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cholinguistic Abilities
c¢) Woodcock Reading Mastery Test
Day 2: a) Ambiguity detection task--part 1
b) Phonological segmentation task
Day 3: a) Ambiguity detection task--part 2
b) Concept Assessment Kit: Conservation

c) Peabody Picture Vocabulary Test

Ambiguity Switching Task

As an extension to the design described above, the ambiguity
switching task was administered to most of the participating first
and second graders. This measure was designed to reflect the ability
of children to "switch" from their initial interpretation of a lexi-
cal ambiguity to the other possible interpretation.

For eight lexical ambiguities, and four filler sentences, con-
text sentences were prepared. For each ambiguity two context sen-
tences were devised, each of which would disambiguate the lexically
ambiguous sentence toward one of the two possible meanings.

Subjects were arbitrarily divided into two groups to control
for the possible effect of the position of the context sentence--
either preceding the ambiguous or filler, or following the ambiguous
or filler sentence. The stimulus sentences for each group were
counterbalanced for position of context sentence.

The particular context sentence used with a stimulus sentence
was pre-selected for each subject, depending upon the subject's pre-
ferred or initial interpretation of the lexical ambiguity. (This

information had been obtained in the ambiguity detection task.)



In the ambiguity switching task, subjects were told that they
were going to hear a little story and that they would be asked to
provide some information to explain their understanding of the story.
A stimulus sentence and context sentence were presented. Following
this, a series of prepared questions was presented. These questions
were designed to tap the nature of the subject's present interpreta-
tion of the lexical ambiguity; that is, whether or not the subject
had now switched from his or her previous interpretation of the lex-
ical ambiguity to the one suggested by the contextual information
provided in this task. (See Appendix E for stimulus sentences, con-

text sentences, and follow-up questions.)
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CHAPTER 1V
RESULTS

With the exception of the last section, tested hypotheses are
followed by the results obtained.
1. Ambiguity detection is a predictor of conservation skill inde-

pendent of age

The findings obtained provided support for this hypothesis.
For many of these analyses, conservation scores were categorized
into three groups as in the Hakes (1979) study: ''preconservers"
obtained a conservation score of either 0 or 1l; 'transitional"
children obtained a score within the range of 2-10; and '"true con-
servers' achieved either 11 or 12 points on the conservation meas-
ure. Our fifteen preconservers ranged in age from 63 months (5.3
years) to 111 months (9.3 years) and with a mean age of 79.3 months
(6.6 years). Our forty-five transitional children also ranged in
age from 63 months (5.3 years) to 111 months (9.3 years) with a mean
age of 85.27 months (7.1 years). Our seventeen conservers ranged
in age from 63 months (5.3 years) to 108 months (9 years) with a
mean age of 88.8 months (7.4 years).

For most of our analyses, lexical and structural ambiguity
scores were transformed into a 'weighted sum' score. This was done
in order to capture the different levels of response implicit in

the ambiguity detection procedure. We decided that a spontaneous



detection of ambiguity should represent the highest level of response.
Thus, for each child, the number of spontaneously detected lexical
ambiguities was multiple by "3." A verbally prompted detection was
considered to be a somewhat lower level of response. Thus, the num-
ber of verbally prompted detections was multiplied by "2." The num-
ber of picture-prompted detections was multiplied by "1," as the
picture-prompted response was considered the lowest level of ambigu-~
ity detection. These products were summed to arrive at the "Weighted
Lexical Ambiguity Sum" score (WLSUM). The same analysis was per-
formed on structural ambiguity scores to derive a 'Weighted Struc-
tural Ambiguity Sum'" score (WSSUM). Thus, out of eight possibly
correct lexical or structural ambiguities, a maximum WLSUM score or
WSSUM score could be 24,

For statistical evaluations that would discriminate among the
more skilled and the less skilled ambiguity detectors, we established
arbitrary categories of response that enabled us to compare the per-
formances of these groups of children on other measures. For some
analyses, we compared the 'nondetectors'" of ambiguity to all other
detectors. A "nondetector" of ambiguity was a subject who obtained
six consecutive incorrect items and for whom testing on ambiguity
detection was discontinued. 1In our sample of children, we had twenty-
five children in the ''nondetector'" of ambiguity category. Of these
children, three were in the learning-disabled group. These twenty-
five children ranged in age from 62 months (5.2 years) to 110 months
(9.2 years) with a mean age of 74.6 months (6.2 years). The remain-
ing fifty-two children ranged in age from 63 months (5.3 years) to

111 months (9.3 years) with a mean age of 89.8 months (7.5 years).
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In some analyses, we excluded the learning-disabled children and dis-
tinguished among three categories of ambiguity detection skill: The
"nondetectors' were children who had been terminated because of six
consecutive incorrect responses (n = 22); the "minimal" detectors
completed the task and obtained a WLSUM score in the range of 1-11

(n = 17); and the '"detectors' obtained a WLSUM score within the range
of 13-24 (n = 30). The twenty-two "nondetectors" of ambiguity ranged
in age from 62 months (5.2 years) to 82 months (6.8 years) with a
mean age of 70.8 months (5.9 years). The seventeen "minimal" detec-
tors ranged in age from 63 months (5.3 years) to 111 months (9.3
years) with a mean age of 83.5 months (7 years). The thirty "detec-
tors" of ambiguity ranged in age from 68 months (5.7 years) to 108
months (9 years) with a mean age of 91 months (7.6 years).

In addition to the group comparisons which we present below,
our findings for individual achievements on our measures are most
revealing. Arbitrary categories for WLSUM and WSSUM were established
by examining natural "breaks'" in the distributions of scores. An
inspection of cells in Table 1 reveals that no '"true conserver" ob-
tained a WLSUM score of "0." Most importantly, no preconserving
child obtained above an 11 WLSUM score or above a 6 WSSUM score.
While some conservation ability appears to be necessary for high per-
formance on ambiguity detection, it is not sufficient for high ambi-
guity detection performance; i.e., six true conservers were only
minimal lexical ambiguity detectors; two true conservers obtained a
0 WSSUM score, ten true conservers achieved between 1-6 points on
WSSUM score.

Raw ambiguity detection scores are represented by the mean



number of spontaneously correct, verbally-prompted or picture-prompted
responses., Raw ambiguity detection scores obtained by the three con-
servation groups (preconservers, transitional, and conservers) appear
in Table 2. It appears that either verbally or visually presented
prompts during the ambiguity detection procedure were more accessible
to the '"transitional" or "conserving" child.

The distribution of ambiguity detection scores (WLSUM and WSSUM
scores) for pairs of conservation groups (preconservers, transitional,
and conservers) was compared and evaluated using the nonparametric
Mann-Whitney U-Tests. The iul scores obtained for nearly all com-
parisons were statistically significant at either the p < .05,
p< .01, or p < .00l levels. (See Table 3.)

The distribution of conservation scores by nondetectors of am-
biguity (n = 25) vs. all other (n = 52) ambiguity detectors was com-
pared and evaluated using the nonparametric Mann-Whitney U-Tests.

As we described earlier, a nondetector of ambiguity was a subject

who obtained six consecutive incorrect items and for whom testing on
ambiguity detection was discontinued.. The Eul score obtained for

the comparison of distributions was significant (z, = -4.3406,

p < .001). That is, children who could not detect ambiguity obtained
markedly lower conservation scores than children who could detect am-
biguity.

In addition, conservation scores were subjected to Analysis of
Variance with Lexical Ambiguity Detection as the major variable. For

this analysis, lexical ambiguity detection scores were categorized

1Mann--Whitney U-Tests corrected for tied ranks and expressed
as normal deviates,
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into three groups, as we described earlier: ‘'"nondetectors" achieved
a WLSUM score of 0 (n = 22); "minimal" detectors obtained a WLSUM
score within the range of 1-11 (n = 17); and "detectors' obtained a
WLSUM score within the range of 13-24 (n = 30). The scores for the
learning-disabled group were not included in this analysis. (Un-
less we indicate otherwise, learning-disabled children are included
in the analysis.) The main effect of Lexical Ambiguity Detection
Group was significant: F (2, 66) = 24,41, p < .001. Mean conserva-
tion scores were compared utilizing the Scheffé Test of Multiple
Mean Comparisons. Significant differences were obtained for the
following pairwise comparisons:

1. Nondetectors (X = 3.18) vs. Minimal detectors (f = 6.12); p = .05
2. Minimal detectors (X = 6.12) vs. Detectors (% = 9,83); p = .01
3. Nondetectors (% = 3.18) vs. Detectors (X = 9.83); p = .001
Again, this demonstrates that children who could not detect lexical
ambiguities obtained markedly lower conservation scores than child-
ren who could detect ambiguities. The group of children with the
best overall lexical ambiguity detection scores also have the best
overall conservation scores. Apparently, the best ambiguity detec-
tors and the nondetectors can be differentiated from a ''middle"
group--the "minimal" detectors, who fall between and are markedly
different from the other two in conservation skill.

Finally, several Pearson product-moment correlations and Spear-
man rank order correlations were obtained between conservation and
ambiguity detection skill. These appear in Tables 4 and 5. General-
ly, almost all of the correlation coefficients that were obtained

between ambiguity detection skill (WLSUM or WSSUM) and Conservation
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were positive and moderately strong; some were low, indicating a
definite but small relation between the variables. These findings
provide direct support for the first hypothesis put forth. The
relation between ambiguity detection skill and conservation is
captured in the correlation coefficients that we cite below.

With all subjects considered, the Pearson product-moment cor-
relation coefficient for WLSUM and Conservation was .67 (p < .001);
for WSSUM and Conservation, it was .43 (p < .001). When learning-
disabled children were not included in the analysis, the Pearson r
for WLSUM and Conservation was .69 (p < .001) and for WSSUM and
Conservation it was .46 (p < .001). When "nondetectors" of ambigu-
ity and learning-disabled children were not included in the analysis,
the Pearson r for WLSUM and Conservation was .59 (p < .001) and for
WSSUM and Conservation it was .30 (p < .02).

The relation between conservation skill and ambiguity detec-
tion skill is demonstrated even more directly by the following data:
As we see in Table 4, we obtained positive correlations between the
variables when we partialed out Age. The Pearson r for Conservation
and WLSUM was .53 (p < .001) and for Conservation and WSSUM, r=.20
(p = .049).

Most importantly, with Spearman correlations (for Conservation
score and WLSUM or WSSUM) obtained within a grade, a substantial re-
lation between Conservation and WLSUM score was demonstrated for
first graders (r = .50; p = .012) and third graders (r = .67;

P = .024); a positive relation was demonstrated between Conservation
score and WSSUM score for the kindergarteners (r = .28, p = .115);

first graders (r = .32, p = .085); and second graders (r = .29,



p = .109). (See Table 5.) (Spearman correlations were tabulated for
scores within a grade because of the restricted sample size and the
reduced probability of normally distributed scores.)
2. Segmentation skill is a predictor of conservation skill independ-
ent of age

The findings obtained provided support for this hypothesis.
When individual achievements on the segmentation and conservation
tasks were evaluated, conservation scores were categorized into three
groups as described earlier. Segmentation scores were categorized
arbitrarily by examining natural "breaks" in the distribution of
scores. (See Table 6.) The data that represent individual achieve-
ments on these tasks support the claim that success in segmentation
requires some conservation ability. In fact, no preconserver scored
within the highest segmentation category. Most preconservers ob-
tained relatively low segmentation scores. It is also the case that
some true conservers did not excel in segmentation. Therefore, these
findings suggest that conservation skill is not sufficient for suc-
cess in segmentation.

In order to examine the relation between segmentation skill
and conservation skill, several Pearson product-moment correlations
and Spearman rank order correlations were tabulated. These appear
in Table 7. The correlation coefficients obtained represent a sta-
tistically significant, substantial, and positive relation between
the Segmentation and Conservation variables. This finding was ob-
tained when all subjects were considered, when learning-disabled
subjects were excluded, and when age was partialed out. Further-

more, a significant and substantial positive within-grade Spearman
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correlation was obtained for Segmentation and Conservation for first
graders and third graders. (See Table 28.)
3. Ambiguity detection ability is a predictor of reading skill

The findings obtained provided support for this hypothesis.
The scores obtained by each child on two reading measures--Word At-
tack and Passage Comprehension, along with ambiguity detection
scores were tabulated. We were interested in understanding how the
ambiguity detection skill relates to either the phonological de-
coding skill characteristic of the Word Attack subtest or the inte-
grational skill characteristic of the Passage Comprehension subtest.
Arbitrary categories were established for the reading measures by
examining natural '"breaks'" in the distributions of scores. The data
that represent individual achievements on these measures are repre-
sented in Tables 8 and 9. It is in these data that the relation be-
tween ambiguity detection and reading skill becomes most evident.

Generally, children with poor Word Attack and poor Passage
Comprehension scores are poor ambiguity detectors. Further, many
of our good ambiguity detectors are also good readers. However, ex-
ceptions to this are frequent. For example, although two non-reading
children achieved scores in the highest lexical ambiguity detection
categories, no non-reading child performed well on the structural
ambiguity detection task. Also, while almost all of our best read-
ers achieved WLSUM scores in the highest category, the best readers
were evenly distributed throughout the range of WSSUM scores.

In addition to conservation scores, the distribution of reading
scores for each of the five subtests for the 'nondetectors" of ambi-

guity (n = 25) vs. all other ambiguity detectors (n = 52) was com-



pared and evaluated using the nonparametric Mann-Whitney U-Tests.

As in the analysis described earlier, a "nondetector'" of ambiguity
was a subject who obtained six consecutive incorrect items and for
whom testing on ambiguity detection was discontinued. All of the
Eul scores obtained for the comparison of distributions were statis-
tically significant with probabilities below .001. (See Table 10.)
That is, children who could not detect ambiguity, obtained markedly
lower reading scores than did children who could detect ambiguity.

Like conservation scores, reading scores were subjected to
Analysis of Variance with Lexical Ambiguity Detection as the major
variable. As in the analysis described earlier, we used the three
categories of ambiguity detection scores: 'nondetectors' for whom
testing was discontinued because of six consecutive incorrect re-
sponses (n = 22); "minimal" detectors who obtained a WLSUM score
within the range of 1-11 (n = 17); and '"detectors' who obtained a
WLSUM score within the range of 13-24 (n = 30). Scores for learning-
disabled subjects were not included in this analysis. The main ef-
fect of the Lexical Ambiguity Detection Group was significant for
each of our reading measures, Subtests 1-5. (See Table 11.)

When mean reading scores were compared using the Scheffé Test
of Multiple Mean Comparisons, statistically significant differences
were obtained between the mean reading scores for the pairwise com-
parisons listed in Table 12. This demonstrates once again that
children who could not detect ambiguity obtained markedly lower

reading scores than children who could detect ambiguity. The group

1Mann—Whitney U-Tests corrected for tied ranks and expressed
as normal deviates.
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of children with the best overall lexical ambiguity detection scores
also have the best overall reading scores. Furthermore, the best
ambiguity detectors and the nondetectors could be differentiated
from a "middle" group--the "minimal" detectors--on the basis of
reading scores, as well. That is, the "middle" group falls between
and is markedly different from the other two in reading skill as
well as ambiguity detection and conservation skill.

Further evidence to support the hypothesis that ambiguity de-
tection is related to reading skill can be found in the Pearson
product-moment correlation coefficients that were obtained for am-
biguity detection skill and reading. Most of the coefficients rep-
resent a significant, if not always substantial, relation between
the two variables. (See Tables 13 through 16.)

4., Segmentation skill is a predictor of reading skill

The findings obtained provided support for this hypothesis.
Our test of reading skill, which was the Woodcock Reading Mastery
Test, yielded five subtest scores: Letter Identification (ST 1);
Word Identification (ST 2); Word Attack (ST 3); Word Comprehension
(ST 4); and Passage Comprehension (ST 5).

Several Pearson product-moment correlations were obtained be-
tween Segmentation scores and Reading scores. Almost all of the
correlation coefficients obtained between Segmentation and Reading
subtests were positive and moderately strong; a few were low, indi-
cating a definite but small relation between variables. The Pearson
coefficients, listed in Table 7, represent correlation coefficients
for Segmentation and Reading subtests 1-5, when all subjects were

considered.
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The Pearson product-moment correlation coefficients for Reading
scores and Segmentation scores that appear in Table 18 were obtained
when learning-disabled children were not included in the analysis
(n = 69).

The Pearson product-moment correlation coefficients listed in
Table 19 represent the coefficients obtained when both learning-
disabled children and children who could not detect ambiguity were
not included in the analysis (n = 47).

Again, when Age is partialed out, we obtain positive correla-
tions for Segmentation and Reading score. While these Pearson prod-
uct-moment correlation coefficients represent a weaker relation,
they represent a definite relation between the skills. (See Table
20.)

Finally, Spearman rank order correlation coefficients obtained
within-grade for Woodcock Reading Mastery subtests and Segmentation
scores were almost entirely significant, positive, and substantial.
(The two exceptions were for Letter Identification scores and Seg-
mentation for first graders and for Word Identification scores and
Segmentation for kindergarteners.) (See Table 21.)

5. The ability to switch from one's initial interpretation of a
lexically ambiguous sentence to the other possible interpreta-
tion is a predictor of ambiguity detection skill

The findings obtained provided support for this hypothesis.
For many of these tabulations, separate categories were used for a
"minimal" switcher, who obtained between 1-4 total switches; an
“average" switcher, who obtained 5 total switches; and a "good"

switcher, who obtained 6-8 total switches, out of eight possible
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switches. Also, the WLSUM scores and WSSUM scores were categorized
as described previously.

Our findings for individual achievements on the switching and
ambiguity detection measures are suggestive with regard to the rela-
tion between these skills. As can be seen in Table 22, the 'good"
switchers were almost always in the highest WLSUM score category.

In contrast to this finding, the '"good'" switchers were distributed
throughout the WSSUM score categories. Nevertheless, the child with
the highest WSSUM score was also in the highest switching category.
These findings suggest a closer relation between lexical ambiguity
detection and switching skill than between structural ambiguity de-
tection and switching skill.

In t-tests that were performed on group data for comparing
mean ambiguity detection scores obtained by the "minimal' switchers
(n = 14) vs. the "good" switchers (n = 13) statistically significant
differences were obtained for WLSUM score: ¢t (25) = 3.3, p = ,003.
While the requirement for homogeneity of variances for each sample
was met when comparing WLSUM scores, it was not met for WSSUM scores.
Therefore, the t-test findings when comparing mean WSSUM scores
could not be used.

Given the heterogeneity of variances for the distributions of
WSSUM scores, we employed the nonparametric Mann-Whitney U-Test find-
ings. Nevertheless, the z score obtained when evaluating the dis-
tributions of WSSUM scores for "minimal" switchers vs. '"good" switch-
ers indicated that scores did not differ significantly between groups,
although there was a trend in that direction.

The correlation data obtained for ambiguity detection and
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switching skill is consistent with our previous findings. That is,

the positive Pearson coefficients of correlation obtained indicated

a substantial relation between Total Switches and WLSUM score and a

trend toward a definite but small relation between Total Switches

and WSSUM score. (See Table 23.)

6. The ability to switch from one's initial interpretation of a
lexically ambiguous sentence to the other possible interpreta-
tion is a predictor of conservation skill

The findings obtained supported this hypothesis, although the
data indicated a relatively weak relation between the skills. For
most of these measures, the same breakdown in "switching" skill
scores was utilized.

An examination of individual achievements for the switching and
conservation measures appears in Table 24. Because of the markedly
different sample size for the preconserving (n = 5), transitional
(n = 22), and conserving (n = 11) children who received the switching
task, the frequencies have been transformed to percentages. There-
fore, for this analysis, the entire group that received the switching
task was dichotomized. Those who obtained 1-4 switches were con-
sidered "minimal" switchers. Those who obtained 5-8 switches were
in the superior category. Percentages obtained in each cell indicate
that while transitional children are approximately equally distributed
between "minimal" switchers and '"good" switchers (9/22 or 497 vs.
13/22 or 51% respectively), the preconservers were more frequently
the "minimal" switchers (3/5 or 60%) and the conservers were more
frequently the '"good" switchers (8/11 or 73%).

In t-tests that were performed to compare mean conservation
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scores obtained by the "minimal" switchers (1-4 switches) vs. the
"good'" switchers (6-8 switches) statistically significant differ-
ences were obtained at the p = .05 level: t (25) = 2.06.

Furthermore, the positive Pearson product-moment correlation
coefficient (5 = 41, p = .005) obtained for Conservation and the
Total Switches measure, indicates a low to moderate relation be-
tween skills.

7. The ability to switch from one's initial interpretation of a
lexically ambiguous sentence is a predictor of reading skill

The data obtained provided support for this hypothesis, al-
though a relatively weak relation between skills was demonstrated.
The findings for individual achievements in switching skill and
several reading measures are presented in Table 25. While most
"minimal" switchers are in the lowest Word Attack category, excep-
tions are frequent. While most of our '"good" switchers are in the
highest Passage Comprehension category, again exceptions are fre-
quent.

In the t-tests that were performed comparing "minimal" and
"good" switchers on mean reading scores for the various Woodcock
subtests, we obtained a statistically significant value of t only
for Subtest 5 (Passage Comprehension): ¢t (25) = 2,27, p = .032.

In accordance with the findings described above, positive
Pearson product-moment correlation coefficients obtained indicate a
definite but small relation for Total Switches and ST 4 (Word Com-
prehension) and for Total Switches and ST 5 (Passage Comprehension)
only. (See Table 26.)

8. More frequent switching occurs in the prior-context position as



compared to the post-context position
The data obtained do not provide support for this hypothesis.

We did not discover a significant difference between prior-context

and post-context conditions in the distributions of switching scores.

Using the Wilcoxon Matched-Pairs Signed-Ranks Test, we obtained a z

of .51, p = .609.

9. Grade comparisons and correlational data yielded developmental
patterns for ambiguity detection, segmentation skill, conserva-

tion skill, and language scores

Grade comparisons

On Table 27, improvement can be noted in almost all instances
of pairwise comparisons of adjacent-grade means within a particular
category. When scores were subjected to an Analysis of Variance
with Grade as the major variable, the main effect of Grade was sig-
nificant for the following scores: WLSUM, WSSUM, Segmentation, Con-
servation, Grammatic Closure, P2abody, Woodcock Reading Mastery sub-

tests 2-5. (See Table 28,)

Lexical ambiguity detection

Grade comparisons for lexical ambiguity detection scores indi-
cate that the most robust difference was between first and second
graders. This was the only significant difference evaluated by the
highly conservative Scheffé Multiple Comparison of Means: The mean
WLSUM score obtained by first graders (X = 7.05) was significantly
different from the mean WLSUM score obtained by second graders
(x = 14.85), p < .001. However, in t-tests that were performed on

the data, for comparing mean WLSUM scores obtained by the various
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grades, this additional contrast was evaluated as statistically
significant: kindergarteners (X = 2.35) vs. first graders (X = 7.05),
t (38) = 2,41, p = .02. While third graders improve in their mean
WLSUM score, no significant difference was obtained when the values
of t were evaluated.

It should be noted that a definite trend toward a statistically
significant difference between the distributions of WLSUM score ob-
tained by second vs. third graders was demonstrated in the Mann-
Whitney U-Tests: Eul = 1.82, p = .069. It is probable that the
small number of third graders accounts for the lack of a significant

difference between groups.

Structural ambiguity detection

Substantial improvement was found for second and third graders
in structural ambiguity detection scores. Using the Scheffé Test of
Multiple Mean Comparisons, statistically significant differences be-
tween mean WSSUM scores were obtained for the following adjacent
pairwise comparisons: first graders (X = 1.15) vs. second graders
(x = 5.1), p < .05; and second graders (X = 5.1) vs. third graders

(

L3

= 9.67), p < .05.

Segmentation scores

Grade comparisons indicated that after first grade, no sub-
stantial improvement occurred in segmentation scores. With the
Scheff€ Test of Multiple Mean Comparisons, statistically significant

differences between mean segmentation score were obtained only for

1Mann-Whitney U~Tests corrected for tied ranks and expressed
as normal deviates.



63

the comparison of kindergarteners' scores to any of the other groups
(p = .001 level). That is, there were no statistically significant
differences obtained among first, second, or third graders in their

segmentation scores.

Conservation score

Findings indicated that substantial improvement in conservation
scores occurred only from first to second grade. Using the Scheffé&
Test of Multiple Mean Comparisons, statistically significant differ-
ences were obtained between mean conservation score for the following
adjacent pairwise comparison: first graders (X = 5.45) vs. second

graders (x = 9.85), p < .0l.

Grammatic Closure scores

Data obtained indicated improvement in Grammatic Closure scores
for second graders only. The Scheffé Test of Multiple Mean Compari-
sons yielded statistically significant differences between mean Gram-
matic Closure scores for the following adjacent pairwise comparison:

first graders (X = 21.05) vs. second graders (X = 26.2), p < .0l.

Peabody Picture Vocabulary Test scores

Peabody scores improved steadily throughout grade levels beyond
first grade. Using the Scheffé Test of Multiple Mean Comparisons,
statistically significant differences were obtained between mean Pea-
body scores for the following adjacent pairwise comparisons: first
graders (X = 71.0) vs. second graders (x = 89.15), p < .001; and

second graders (X = 89.15) vs. third graders (X = 103.22), p < .05.



Woodcock Reading Mastery Test scores

Since we are interested in reading skills that are more sophis-
ticated than "letter identification,' we focused on reading subtests
2-5, Grade comparisons for these reading subtest scores indicated

that the most substantial improvement occurred for second graders.

Word Identification (ST 2). When means were compared using

the Scheffé Test of Multiple Mean Comparisons, statistically sig-
nificant differences were obtained for the following adjacent pair-
wise comparisons: first graders (X = 33.2) vs. second graders
(% = 85.05), p < .001; and kindergarteners (%X = 8.3) vs. second
graders (X = 85.05), p < .05.

Furthermore, the less conservative Mann-Whitney U-Tests
yielded statistically significant differences in the distributions

of ST 2 scores for second vs. third graders: En1 =24, p= .02,

Word Attack (ST 3). Using the Scheff€ Test of Multiple Mean

Comparisons, statistically significant differences were obtained
between the following adjacent pairwise comparisons: first graders
(% = 4.75) vs. second graders (X = 23.65), p < .001.

Also, with the less conservative Mann-Whitney U-Tests, sta-
tistically significant differences were obtained between the dis-
tributions of ST 3 scores for kindergarteners vs. first graders:
gul = 2.17, p = .03. Findings indicated a trend toward a statisti-

cally significant difference between second and third graders:

zy = 1.72, p = .09. (The probable obstacle here, again, is the

1Mann—W‘hitney U-Tests corrected for tied ranks and expressed
as normal deviates.
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small sample size for third graders.)

Word Comprehension (ST 4). With the Scheffe Test of Multiple

Mean Comparisons, a statistically significant difference was ob-
tained between the following adjacent pairwise comparison: first

graders (% = 5.8) vs. second graders (X = 21.8), p < .001.

Passage Comprehension (ST 5). Using the Scheffe Test of

Multiple Mean Comparisons, statistically significant differences
were obtained between mean ST 5 scores for the following adjacent
pairwise comparisons: first graders (% = 7.45) vs. second graders
(x = 31.4), p < .001; and second graders (X = 31.4) vs. third
graders (X = 42.78), p < .05.

Correlational data on ambiguity detection,
Conservation, and Peabody scores

In Tables 29-33, the Pearson product-moment correlation
coefficients for (1) Peabody and ambiguity detection scores,

(2) Conservation and ambiguity detection scores, and (3) Peabody
and Conservation scores appear. While almost all coefficients
represent substantial relations between scores, it may be noted
that for each sample, the correlation between Conservation scores
and WLSUM scores always exceeds the correlation between Peabody
scores and Conservation scores.

Furthermore, for correlations tabulated within a grade,
statistically significant correlations were never obtained for
Peabody and Conservation score. For WLSUM score and Conservation
score, though, statistically significant correlations for first

and third graders were obtained. (See Table 33.)



Pilot data: Learning-disabled children

If we examine the mean scores obtained by the eight learning-
disabled children in the pilot study, it appears that ambiguity de-
tection scores, segmentation scores, conservation scores, as well
as reading and language scores are markedly depressed. (See Table

27.)
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CHAPTER V
DISCUSSION

The findings obtained in this investigation provided support
for the following experimental hypotheses investigated:

1. Ambiguity detection ability is a predictor of conservation skill
independent of age

2. Segmentation skill is a predictor of conservation skill independ-
ent of age

3. Ambiguity detection ability is a predictor of reading skill

4. Segmentation skill is a predictor of reading skill

5. The ability to switch from one's initial interpretation of a
lexically ambiguous sentence is a predictor of ambiguity detec-
tion skill

Although the data indicated a weaker relation among the fol-
lowing skills, the data support these additional hypotheses:

6. The ability to switch from one's initial interpretation of a
lexically ambiguous sentence is a predictor of conservation
skill

7. The ability to switch from one's initial interpretation of a
lexically ambiguous sentence is a predictor of reading skill

The data obtained do not provide support for the following
hypothesis:

8. More frequent switching occurs in the prior-context position
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as compared to the post-context position.

Previous studies have demonstrated that judgments of well-
formedness and phonological segmentation reflect cognitive advance-
ments. The findings of this study indicate that there is yet an-
other metalinguistic skill that is dependent upon conservation skill:
ambiguity detection. The reflective capacity which characterizes
concrete operational thought is applied intentionally and deliber-
ately by the child who detects an ambiguity. To judge a sentence
to be ambiguous, the child must be capable of operating on language

per se in a way that is decontextualized. Put differently, the

child who is a conserver has the "mental flexibility" or "revers-
ibility of thought" that is implicit in successful completion of
the ambiguity detection task.

It appears that the ability to detect lexical ambiguities
precedes the ability to detect structural ambiguities. This lack
of uniformity in the development of lexical vs. structural ambiguity
detection might very well reflect a discrepancy in the task require-
ments inherent in the two tasks. That is, detection of a lexical
ambiguity requires awareness that the particular ambiguous word has
two possible referents and, further, that this renders the partic-
ular sentence ambiguous.

While there was considerable improvement in ambiguity detec-
tion from kindergarten to third grade for both lexical and structural
ambiguity detection, scores for lexical ambiguity detection far ex-
ceeded scores for structural ambiguity detection at every age level.
Although sentences were matched in complexity and length for the

lexical and structural ambiguity detection tasks, the detection of
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structural ambiguity provided a far more difficult task beyond kinder-
garten (when children began to be able to detect ambiguity).

Importantly, with a lexical ambiguity, the ambiguity is char-
acteristic of a particular lexical item in the child's lexicon.

Each of the two meanings have a concrete, directly perceptible,
real-world representation. On the other hand, detection of a struc-
tural ambiguity requires an awareness of the existence of two pos-
sible structural analyses. That is, with the structural ambiguity,
the ambiguity is characteristic of the more abstract syntactic
structure of the sentence, rather than a particular lexical item.

Thus, the discrepancy in the performances of children on de-
tection of lexical vs. structural ambiguities is most likely rep-
resentative of a developmental progression for the acquisition of
these forms. It is no surprise that detection of lexical ambiguity
that requires access, retrieval, and integration of word meanings,
albeit multiple word meanings, would be realized prior to detection
of structural ambiguity that requires the more abstract analysis
and re-analysis of syntactic representations.

Evidence has been provided for a relation between conservation
ability and the detection of lexical ambiguities. The link is evi-
dently independent of age, since substantial overlap in conservation
skill was found across ages. Similarly, substantial differences in
reading and conservation scores for groups of children differing in
ambiguity detection skill cannot be attributed to age. That is,
groups differing in ambiguity detection skill are also characterized
by substantial overlap in age ranges.

The relation between conservation skill and ambiguity detection
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is highlighted if we examine the correlational data for ambiguity
detection, Peabody, and Conservation scores. (See Tables 30-33.)
Although substantial correlations were obtained between Peabody
scores and ambiguity detection scores, it must be noted that the
coefficients obtained consistantly represent a stronger relation
for Conservation score and WLSUM score than for Conservation and
Peabody score. The implication is that WLSUM score, in particular,
reflects a cognitive-linguistic skill rather than simply a linguis-
tic skill as does the Peabody score.

As reported earlier, positive Pearson correlations were ob-

tained between ambiguity detection and Conservation when Age was
partialed out. (See Table 4.) Furthermore, within-grade Spearman
correlations revealed a substantial relation between these variables
for first graders and third graders. (See Table 5.) Similar find-
ings were obtained when Segmentation and Conservation scores were
analyied. That is, positive Pearson correlations between Segmenta-
tion and Conservation were obtained when Age was partialed out.
(See Table 7.) Within-grade Spearman correlations revealed a sub-
stantial relation between these variables for first graders and
third graders. (See Table 33.) Furthermore, when Age was partialed
out, a significant and substantial positive Pearson correlation was
obtained for Segmentation and lexical ambiguity detection. (See
Table 32.) A significant and substantial within-grade Spearman cor-
relation was obtained for Segmentation and lexical ambiguity detec-
tion only for first graders. (See Table 33.)

Given the relatively poor performance of kindergarteners in

conservation, ambiguity detection, and segmentation, it is not sur-
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prising that significant positive correlations were not obtained at
the kindergarten level. Importantly, among first graders, where the
widest range of scores for conservation skill, ambiguity detection,
and segmentation were obtained, significant and substantial positive
correlations were demonstrated. For second graders, for whom a sig-
nificant positive correlation was not demonstrated between conserva-
tion and ambiguity detection or between conservation and segmentation,
conservation scores obtained were characterized by a more restricted
range than for first graders. Most second graders obtained either
fair or good scores when conservation was evaluated. Cases that
would contribute to a lack of correlation between variables were

most frequently children with moderate conservation skill (i.e., the
"transitional' children) who were not yet good ambiguity detectors

or segmenters. Rarely did we find these transitional conservers ex-
celling in either ambiguity detection or segmentation. (When indi-
vidual achievements were assessed overall, there were no preconservers
who excelled in ambiguity detection and only one preconserver who
excelled in segmentation.)

Although the variability of conservation scores for the nine
third graders was also restricted, a substantial and positive within-
grade Spearman correlation was obtained for ambiguity detection and
conservation skill. Apparently, eight of the nine third graders
tested, who obtained either '"high transitional" or '"conserving"
scores on the conservation measure, also excelled in ambiguity detec-
tion. The one preconserver in the group of third graders tested was
a minimal ambiguity detector.

The lack of statistical correlation for second graders might
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seem puzzling. That we had transitional children who were still
poor ambiguity detectors or poor segmenters suggests that the re-
flective ability that underlies conservation, ambiguity detection,
and segmentation may not be realized simultaneously within each
domain. The Piagetian concept of "horizontal dgcalage" is some-
times invoked to explain a developmental phenomenon that is some-
what analogous. Children reportedly acquire conservation of sub-
stance, weight, and volume at different points in development.
What, then, appears to be a lag in development when a cognitively-
based skill is absent might more correctly be perceived as a temporal
lag. That is, perhaps the skill has not yet been realized in the
particular domain that is being evaluated.

Perhaps because of sampling error, examples of this phenomenon
were not found among the nine third graders tested. However, examples
of this phenomenon were found among the learning-disabled children
that were tested. Five of the learning-disabled children tested
were ''transitional" conservers, who were either ''nondetectors" or
"minimal detectors'" of ambiguity.

Thus, it can be concluded that the substantial positive cor-
relations obtained between Conservation and ambiguity detection,
between Conservation and Segmentation, and between Segmentation and
lexical ambiguity detection when Age was partialed out and within-
grade for first graders are not simply statistical accidents. Rather,
it appears that the findings of this study complement the findings
of Hakes (1980). That is, these results suggest a parallel in de-
velopment of ambiguity detection, segmentation, and comnservation

that is independent of age. To excel in any of these domains the



child must adopt a reflective mode that will enable him/her to cor-
rectly judge an ambiguity, to evaluate correctly a conservation
problem or to analyze correctly a series of phonetic segments.

Can the child separate himself from the problem at hand and
intentionally perform the necessary mental operations to see that
different appearances might reflect a single quantity as in the con-
servation task? Can the child separate himself from the problem at
hand and intentionally perform the necessary mental operations to
see that different semantic representations or structural analyses
can be linked to a single sentential ambiguity? Can the child adopt
this reflective mode and segment a word or nonsense word into phono-
logical units?

The data suggest that a single cognitive thread is necessary
to the development of conservation, ambiguity detection, and segmen-
tation. This is clearly demonstrated for our first graders who ob-
tained a wide range of conservation scores. The data suggest, fur-
ther, that this cognitive skill is not sufficient to predict success
in ambiguity detection or segmentation. Support is provided primari-
ly by the data tables that summarize individual achievements for am-
biguity detection or segmentation within each of the conservation
subgroups. (See Tables 1-3.) Preconservers never excelled in either
metalinguistic domain. This suggests that an underlying cognitive
prerequisite exists for successful metalinguistic judgments. How-
ever, some conservers never excelled in either metalinguistic domain.
This finding supports the claim that the underlying cognitive skill
is not sufficient for successful metalinguistic judgments.

Recent investigators of metalinguistic development have sug-
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gested that success on a conservation task does not require advance-
ments that are specifically cognitive in nature. Rather, it has been
claimed that successful conservation requires a skill in dealing with
the decontextualized questions (i.e., a "metalinguistic' skill) that
are presented within the conservation paradigm (Donaldson, 1978).

At the present time, sufficient data have not been obtained to allow
rejection of either theoretical formulation. Whether, in fact, this
will occur remains to be seen.

Further reflection on the nature of the necessary cognitive
skill for ambiguity detection is possible if the raw ambiguity detec-
tion scores (prior to the weighting that summarized spontaneously
correct, verbally prompted, and picture prompted responses) for each
of the conservation subgroups are examined. (See Table 2.) It ap-
pears that children with more conservation skill achieved markedly
higher prompt scores than the preconservers. Apparently, the infor-
mation provided by prompts was more accessible to the transitional
or conserving child. Perhaps, this is indicative of the reflective
mode that characterizes success in these domains.

Apparently, the cognitive and language skills measured in this
study do not fully explain development of metalinguistic skills.
Further evidence is provided in the scores for learning-disabled
children. Conservation, Peabody, and Grammatic Closure scores ob-
tained by the learning-disabled children are all approximately at
the level of scores for first graders. However, the ambiguity de-
tection task, in particular, requires a more sophisticated use of
language than is available to these learning-impaired youngsters.

These cognitive and linguistic measures do not provide sufficient
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information to explain the poor performance of these subjects.

The findings of this study further substantiate the link be-
tween reading and metalinguistic skills. Significant positive cor-
relations were obtained for Segmentation and Woodcock Reading Mas-
tery Subtest scores when Age was partialed out. (See Table 20.)
Within-grade Spearman correlations were almost entirely significant,
positive, and substantial. (See Table 21.)

Results indicate a substantial relation between ambiguity de-
tection and reading skill as well. (See Tables 8 and 9.) The ma-
jority of poor readers (low Word Attack or Passage Comprehension
scores) are poor or minimal ambiguity detectors, and many of the good
ambiguity detectors are also good readers. Since almost all of the
best readers excelled or did moderately well in lexical ambiguity
detection, there appears to be a relatively strong association be-
tween lexical ambiguity detection and reading ability.

The child who can arrive at solutions to Piagetian tasks, ex-
plain sentential ambiguities, or appreciate the significance of
(i.e., to "crack") the phonemic-orthographic code must adopt a re-
flective mode. As Hakes (1980) suggests, the ability to deal with
language in isolation, to focus attention upon language per se, and
to reflect upon it are hallmarks of metalinguistic development. The
good reader must access his reflective skills when he masters the
art of operating on the decontextualized language of the written
text. According to Hékes, the relation between becoming metalin-
guistically competent and learning to read need not be simple and
direct. However, it is the " . . . truly literate individual who

is most likely to appreciate good metaphors, savor puns, notice



ambiguities, and do all the other things that are most clearly indic-
ative of metalinguistic ability" (p. 66).

It was intended that the design of the ambiguity detection
task would improve upon methodology that had been used in previous
studies. In the Kessel (1970) study of the development of ambiguity
detection skill in children, investigators did not control for struc-
tural complexity, bias of sentences, or intonation contour. Nor did
they eliminate oddly stated propositions. The Kessel study reports
that most kindergarteners and first graders can detect both meanings
of lexical ambiguities. Perhaps as a result of confounding variables,
lexical ambiguity detection scores were artificially inflated.

Shultz and Pilon (1973) made no attempt to pretest the availability
of two meanings for the lexical ambiguities for subjects. Thus,
lexical ambiguity detection scores appear to have been deflated with
approximately 10% correct responding for first graders.

In preparing stimulus materials, lexical ambiguities were con-
structed that were matched to structural ambiguities in linguistic
complexity. Bias estimates were obtained and only sentences with
relatively balanced bias were used. An attempt was made to keep in-
tonation contour as consistently neutral as possible. Finally, stim—
ulus sentences were formed with propositions stated as clearly as
possible. While vast differences were obtained between performances
on lexical vs. structural ambiguity detection, it appears that, as
predicted, children performed substantially better in this study than
in the Shultz and Pilon study on lexical ambiguity detection. As
predicted, less frequent detection of lexical ambiguities was ob-

tained in this study than in the Kessel study.
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Results of the word monitoring task used by Evans (1976) sug-
gested a "continuity" in the processing of lexical ambiguities for
preconservers, transitional, and conserving children, and comprehen-
sion and metalinguistic measures in this study provide additional
information. When only first and second graders were examined in
their ability to switch from their initial iﬁterpretation of a lex~
ical ambiguity to the one suggested by the sentential context, it
was found that the skill varied in accordance not only with conserva-
tion skill, but with ambiguity detection skill and reading skill.

It appears then, as Evans suggested, that ''realizing" an ambiguity
and "switching'" from one meaning to the other, are intimately related.

Contrary to the prediction of Frommer (1975), it appears that
switching interpretations is more intimately related to ambiguity
detection than to conservation skill; and, more specifically, switch-
ing appears to vary more in accordance with lexical ambiguity detec-
tion than with structural ambiguity detection. Furthermore, these
findings suggest that switching ability is a predictor of reading
skill. However, it appears that switching is related specifically
to a "Passage Comprehension" skill rather than any other. That is,
perhaps it is the integrational, interpretational aspects of switch-
ing that are essential to the use of contextual information in read-

ing comprehension.
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CHAPTER VI
SUMMARY AND CONCLUSIONS

This study has focused upon the relation among selected meta-
linguistic skills (ambiguity detection and segmentation), conserva-
tion skill, and reading achievement. These skills have been examined
in children of several age groups and some learning-disabled child-
ren,

The data obtained provided answers to the empirical questions
addressed. The major findings of this study can be generalized to
the population of normal achievers in the five year old to eight
year old range. Based on the data obtained, it can be concluded
that there exists a single cognitive skill that characterizes suc-
cessful conservation, ambiguity detection, segmentation and reading
achievement. Individual achievements in the cognitive and metalin-
guistic domains indicate that this cognitive skill is necessary but
not sufficient for the development of ambiguity detection and seg-
mentation. For the population of learning-disabled children from
which our sample was drawn, the relatively poor ambiguity detection
performances obtained indicate further that the cognitive skill that
underlies conservation ability is not sufficient to explain ambigu-
ity detection.

While this investigation has provided answers to the empirical

questions addressed, it has also provided an impetus for further



study. Our cross-sectional design has implications with regard to
how the various skills develop in children. However, a longitudinal
study of these skills would provide further insight toward under-
standing the interdependence of skills.

Our findings indicated that all of the tested skills were de-
pressed in our group of learning-disabled children. Certainly, a
larger group of learning-disabled children might provide children
that vary in type and severity of handicap. Furthermore, general
learning deficits vs. specific reading disability was not differen-
tiated within our group of learning-impaired youngsters. Our learn-
ing-impaired youngsters tested lower in language measures, as well.
The extent to which these factors are related to the cognitive task,
the reading tasks, and the metalinguistic tasks that we administered
must not be overlooked.

Assuming these subject variables can be sorted out, perhaps
the question of the developing interdependent skills and the indi-
vidual needs of the reading-impaired youngster can be addressed more

directly.
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TABLE 1.~-Numbers of children within each conservation category

and within each ambiguity detection category

Preconservers Transitional Conservers
WLSUM n =15 n =45 n=17
0 8 15 0
1-11 7 11 6
13-24 0 19 11
Preconservers Transitional Conservers
WSSUM n =15 n = 45 n=17
0 10 20 2
1- 6 5 16 10
7-13 0 6 4
16-17 0 3 1
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TABLE 2.--Mean number correct for raw scores (unweighted) in ambiguity
detection obtained by each conservation group (8 ambiguous sentences

of each type were presented)

———eee——— - ————— -
Sentence Spontaneously | Verbally- | Picture-
type correct prompted prompted
lexical .07 .13 .87
preconservers
n =15
structural - .07 .60
lexical 1.90 1.02 1.44
transitional
n = 45
structural - .62 .87
lexical 3.18 1.35 2.29
conservers
n=17
: structural .88 .35 1.60

81



TABLE 3.--z-scores obtained for Mann-Whitney U-Tests for pairwise
comparisons of distributions of ambiguity detection scores for

conservation groups

WLSUM x Conservation Code

Eux 2-tailed p
preconservers vs. transitional 2.89 p = .004
(n = 15) (n = 45)
preconservers vs. conservers 4.69 p < -001
(n = 15) (n = 17)
transitional vs. conservers 2.46 p= .01
(n = 45) (n =17)

WSSUM x Conservation Code

zy 2-tailed p
preconservers vs. transitional 1.88 (trend) p = .0598
(n = 15) (n = 45)
preconservers vs. conservers 3.51 p = .0005
(n = 15) (n=17)
transitional vs. conservers 2.03 p= .04
(n = 45) (n =17)

1Mann-Whitney U-Tests corrected for tied ranks and expressed
as normal deviates.
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TABLE 4.--Pearson product-moment correlation coefficients for con-

servation scores and ambiguity detection skill

Sample

Conservation/WLSUM

Conservation/WSSUM

Pearson r P

Pearson r P

All subjects

N = 77

.67 p < .001

.43 p < .001

Without learning-
disabled subjects

n =69

.69 p < .001

.46 p < .001

Without the Non-~
detectors of am-
biguity (n = 25)
and the remaining
learning-disabled
children (n = 5)

n =47

.59 p < .00l

.30 p < .02

Age partialed out
without learning-
disabled subjects

n = 69

.53 p < .001

.20 p = .049
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TABLE 5.--Spearman rank order correlation coefficients for conser-

vation score and ambiguity detection skill obtained within a grade

Grade Conservation/WLSUM Conservation/WSSUM
Spearman r P Spearman r P

kindergarten .15 p = .26 .28 p = .115
(n = 20)

first .50 p = .012 .32 p = .085
(n = 20)

second -.05 p = .41 .29 p = .109
(n = 20)

third .67 p = -024 .07 p = .427
(n= 9)
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TABLE 6.--~Numbers of children within each conservation category

and within each segmentation category

Preconservers Transitional Conservers
Segmentation n =15 n = 45 n=17
0-5 8 10 1
6-15 2 5 1
17-23 2 10 1
24-32 3 15 12
33-39 0 5 2
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TABLE 7.--Pearson product-moment correlation coefficients for

conservation scores and segmentation skill

Conservation/Segmentation

Sample
Pearson r P
All subjects
N =77 .53 p < .001
Without learning-disabled subjects
n = 69 .58 p < .001

Age partialed out without
learning-disabled subjects

n = 69

.39 p = .001




TABLE 8.--Numbers of children within each lexical ambiguity detection

score category and within each Woodcock Reading Mastery subtest score

category
Word Attack

WLSUM 0 1-25 28 - 50
0 19 4 0
1-11 12 7 4
13-24 2 15 14

Passage Comprehension

WLSUM 0 2 - 30 32 - 63
0 19 4 0
1-11 8 15 1
13-24 2 10 18
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TABLE 9.--Numbers of children within each structural ambiguity
detection score category and within each Woodcock Reading Mastery

subtest score category

Word Attack
WSSUM 0 1-25 28 - 50
0 20 8 3
1- 6 14 12 6
7-13 0 5 5
16-17 0 0 4

Passage Comprehension

WSSUM 0 2 - 30 32 - 63
0 20 9 ]
1- 6 9 15 7
7-13 0 5 5
16-17 0 0 4
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TABLE 10--5_‘,1 scores obtained for Mann-Whitney U-Tests for pairwise
comparison of distributions of Woodcock Reading Mastery subtest

scores for nondetectors of ambiguity vs. all others

Nondetectors vs. All others

Reading subtest (n = 25) (n = 52)
Letter Identification (ST 1) 5.15%%*
Word ldentification (ST 2) 5. 53%k%
Word Attack (ST 3) 5. 28%k%
Word Comprehension (ST 4) 5.63%%*
Passage Comprehension (ST 5) 5.82%%%

1Mann-Whitney U-Tests corrected for tied ranks and expressed
as normal deviates.

*p < .05; *%p < .01; *¥**p < .001; two tailed.



TABLE 11.--F table for Analysis of Variance performed on Woodcock
Reading Mastery subtest scores with major variable--Lexical Ambi-

guity Detection skill (n = 69) (learning-disabled subjects excluded)

Reading subtest Analysis of Variance

Letter Identification (ST 1)

(o]

(2, 66) = 16.52; p < .001

(2, 66)

Word Identification (ST 2)

1=

42.97; p < .001

Word Attack (ST 3) F (2, 66) = 19.69; p < .001
Word Comprehension (ST 4) F (2, 66) = 44.40; p < .001
Passage Comprehension (ST 5) F (2, 66) = 43,38; p < .001
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TABLE 12.--Scheffé procedure comparing mean reading scores for
pairwise comparisons of groups differing in ambiguity detection

skill

Subtest l--Letter Identification

1. Nondetectors (% = 28.32) vs. Minimal detectors (% = 33.12) p = .05
2. Minimal detectors (% = 33.12) vs. Detectors (kX = 37.60) p= .05

3. Nondetectors (X = 28.32) vs. Detectors (%X = 37.60) p = .001

Subtest 2--Word Identification

1. Nondetectors (% = 7.96) vs. Minimal detectors (%X = 48.59) p = .001
2. Minimal detectors (X = 48.59) vs. Detectors (X = 83.07) p < .001

3. Nondetectors (X = 7.96) vs. Detectors (X = 83.07) p = .001

Subtest 3--Word Attack

1. Nondetectors (X = .05) vs. Detectors (x = 24.,03) p ™ .001

2. Minimal detectors (X = 11.12) vs. Detectors (R = 24.03) p = .05

Subtest 4--Word Comprehension

1. Nondetectors (X = .32) vs. Minimal detectors (X = 9.18) p< .01
2. Minimal detectors (R = 9.18) vs. Detectors (X = 21.80) p < .001

3. Nondetectors (8% = .32) vs. Detectors (% = 21.80) p < .001

Subtest 5--Passage Comprehension

1. Nondetectors (X = .23) vs. Minimal detectors (% = 13.53) p < .0l
2. Minimal detectors (X = 13.53) vs. Detectors (% = 31.77) p < .001

3. Nondetectors (X = .23) vs. Detectors (X = 31.77) p < .001
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TABLE 13--Pearson product-moment correlation coefficients for
Woodcock Reading Mastery subtests 1-5 and ambiguity detection

skill for all subjects (N = 77)

Reading/WLSUM Reading/WSSUM
Reading subtest
Pearson r P Pearson r P

Letter Identification .55 p < .001 46 p < .001
(sT 1)

Word Identification .75 p < .001 .60 p < .001
(st 2)

Word Attack .64 p < .001 .57 p < .001
(sT 3)

Word Comprehension .75 p < .001 .60 p < .001
(ST 4)

Passage Comprehension .78 p < .001 .65 p < .001
(sT 5)




TABLE 14,--Pearson product-moment correlation coefficients for

Woodcock Reading Mastery subtests 1-5 and ambiguity detection

without learning-disabled subjects (n = 69)

Reading subtest

Reading/WLSUM

Reading/WSSUM

Pearson r P Pearson r

Letter Identification .59 p < .001 .48 p < .001
(ST 1) '

Word Identification .77 p < .001 .61 p < .001
(sT 2)

Word Attack .65 p < .001 .57 p < .001
(sT 3)

Word Comprehension .76 p < .001 .61 p < .001
(ST 4)

Passage Comprehension .78 p < .001 .65 p < .001

(ST 5) -




TABLE 15.--Pearson product-moment correlation coefficients for

Woodcock Reading Mastery subtests 1-5 and ambiguity detection

skill when age is partialed out

[ Reading/WSSUM

Reading/WLSUM
Reading subtest
Pearson r P Pearson r P

Letter Identification .22 p= .03 .11 p= .19
(sT 1)

Word Identification .50 p < .001 .26 p = .015
(ST 2)

Word Attack .35 p = .002 .30 p = .008
(ST 3)

Word Comprehension .53 p < .001 .34 p = .002
(ST 4)

Passage Comprehension .53 p < .001 .36 p = .001
(ST 5)




TABLE 16.--Pearson product-moment correlation coefficients for

Woodcock Reading Mastery subtests 1-5 and ambiguity detection

skill without learning-disabled and nondetectors of ambiguity

(n =47)

Reading subtest

Reading/WLSUM

Reading/WSSUM

Pearson r P Pearson r P

Letter Identification .48 p < .001 41 p = .002
(sT 1)

Word Identification .53 p < .001 45 p = .001
(sT 2)

Word Attack A p < .001 43 p = .001
(sT 3)

Word Comprehension .54 p < .001 .45 p = .001
(ST 4)

Passage Comprehension .59 p < .001 .51 p < .001

(ST 5)




TABLE 17.--Pearson product-moment correlation coefficients for

Woodcock Reading Mastery subtests 1-5 and segmentation for all

subjects (N = 77)

Reading subtest Pearson r P

Letter Identification (ST 1) .55 p < .001
Word Identification (ST 2) .73 p < .001
Word Attack (ST 3) .62 p < .001
Word Comprehension (ST 4) .72 p < .001
Passage Comprehension (ST 5) .69 p < .001
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TABLE 18.--Pearson product-moment correlation coefficient for

Woodcock Reading Mastery subtests 1-5 and segmentation without

learning-disabled subjects (n = 69)

Reading subtest Pearson r P

Letter Identification (ST 1) .61 p = .001
Word Identification (ST 2) .72 p = .001
Word Attack (sT 3) .62 p = .001
Word Comprehension (ST 4) 1 p = .001
Passage Comprehension (ST 5) .69 p = .001
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TABLE 19.--Pearson product-moment correlation coefficients for

Woodcock Reading Mastery subtests 1-5 and segmentation without

learning-disabled and nondetectors of ambiguity (n = 47)

Reading subtest Pearson r P

Letter Identification (ST 1) .52 p < .001
Word Identification (ST 2) .61 p < .001
Word Attack (sT 3) .55 p < .001
Word Comprehension (ST 4) .64 p < .001
Passage Comprehension (ST 5) .58 p < .001
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TABLE 20.--Pearson product-moment correlation coefficients for

Woodcock Reading Mastery subtests 1-5 and segmentation when age

is partialed out

Reading subtest Pearson r P
Letter Identification (ST 1) .33 p = .003
Word Identification (ST 2) .52 p < .001
Word Attack (sT 3) .37 p = .001
Word Comprehension (ST 4) .50 p < .001
Passage Comprehension (ST 5) 41 p < .001
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TABLE 21.--Spearman rank order correlation coefficients obtained within grade for Woodcock Reading Mastery

subtests 1-5 and segmentation

learning-
kindergarten first grade second grade third grade disabled
n = 20 n =20 n =20 n=29 n=28
Letter Identification .39, p= .04 .12, p= .30 A4, p = .03 .96, p = .001 .25, p = .28
(ST 1)
Word Identification .36, p = .06 .51, p = .01 .57, p = .004 .75, p = .01 .58, p = .07
(sT 2)
Word Attack .50, p = .01 .52, p = .009 .57, p = .004 .72, p = .01 .78, p = .01
(sT 3)
Word Comprehension 50, p = .01 .43, p = .03 .67, p = .001 .90, p = .001 .80, p = .009
(ST 4)
Passage Comprehension .30, p = .01 .64, p = .001 .33, p = .008 .76, p < .001 .77, p = .01

(ST 5)

001



TABLE 22.--Numbers of children within each ambiguity detection and

within each switching category

Number of switches
WLSUM 1 -4 5 6 -8
0 3 2 1
1-11 8 4 2
13-24 3 5 10
Number of switches
WSSUM 1 -4 5 6 -8
0 6 4 5
1- 6 8 3 4
7-13 0 4 3
16-17 0 0 1
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TABLE 23,--Pearson product-moment correlation coefficients for

ambiguity detection and total switches

WLSUM and Total Switches

Pearson r P

.51 p = .001

WSSUM and Total Switches

.26 p = .061
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TABLE 24.--Percentages of children within each conservation category

and within each switching category

Preconservers Transitional Conservers

Switches
1 -4 3/5 = 60% 9/22 = 497 3/11 = 27%
5-8 2/5 = 40% 13/22 = 51% 8/11 = 73%
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TABLE 25.--Numbers of children within each reading subtest category

and within each switching category

Number of switches
Word Attack 1 -4 5 6 -8
0 3 2 1
1-25 8 4 2
28-50 3 5 10

Number of switches

Passage Comprehension 1 -4 5 6 - 8
0 4 0 3
2-30 7 7 5

32-63 2 3 7
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TABLE 26.--Pearson product-moment correlation coefficients for

switching skill and Woodcock Reading Mastery subtests 1-5

Reading subtest Pearson r P
Letter Identification (ST 1) -.07 p = .332
Word Identification (ST 2) .25 p = .065
Word Attack (sT 3) .13 p= .21
Word Comprehension (ST 4) .31 p= .03
Passage Comprehension (ST 5) .37 p= .01




TABLE 27.--Mean and standard deviation of scores obtained by grades

Conservation

maximum = 12

WLSUM

maximum = 24

WSSUM

maximum = 24

Segmentation

maximum = 42

x S.D. x S.D. X S.D X $.D
kindergarteners (n = 20) 3.75 4.13 2.35 5.20 1.10 2.05 7.40 9.32
first graders (n 20) 5.45 4.35 7.05 7.00 1.15 1.42 21.90 10.49
second graders (n = 20) 9.85 2.00 14.85 4.63 5.10 5.18 27.10 5.81
third graders (n 9) 9.78 3.50 17.78 5.83 9.67 5.61 28.00 3.80
learning-disabled (n 8) 5.38 3.62 3.88 4,12 2.13 2.36 13.63 | 11.19
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TABLE 27.--Continued

—
Grammatic Word Passage

Closure Peabody Word Attack Comprehension | Comprehension

maximum = 33 maximum = 175 | maximum = 50 maximum = 70 maximum = 85

x S.D. X S.D. X S.D. x S.D. X S.D.

kindergarteners 18.95 5.08 [66.85 |13.75 1.50 6.48 2.15 8.31 1.30 5.36
(n = 20)

first graders 21.05 3.33 | 71.00 {11.58 4.75 9.41 5.80 8.23 7.45 9.49
(n = 20)

second graders 26.20 4,10 |89.15 |10.46 | 23.65 | 15.60 | 21.80 8.40 | 31.40 |[12.15
(n = 20)

third graders 27.78 3.42 103,22 }11.21 | 34.78 | 16.45 | 24.67 7.71 | 42.77 |10.20
(n= 9)

learning-disabled 19.75 2,60 |75.25 6.01 7.38 9.09 5.38 6.99 6.63 6.41
(n = 8)

LOT
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TABLE 28.--Analysis of Variance with Grade as the major variable

(n = 69) (learning-disabled subjects excluded)

Measure df F
WLSUM 3,65 23,75%%*
WSSUM 3,65 15,22%%%
Segmentation 3,65 23, 28%%*
Conservation 3,65 12, 35%¥%*
Grammatic Closure 3,65 15, 78%¥%x
Peabody 3,65 27,17%%k
Word Identification (ST 2) 3,65 62, 39%¥x
Word Attack (ST 3) 3,65 24, 64¥%¥k
Word Comprehension (ST &) 3,65 29, 79%%*
Passage Comprehension (ST 5) 3,65 62.07%¥%*

*kkp < 001



TABLE 29.--Correlational data for all subjects (N = 77)

Peabody/WLSUM
Peabody/WSSUM
Peabody/Conservation
Conservation/WLSUM

Conservation/WSSUM

Pearson r P
.71 p < .001
.65 p < .001
.55 p < .001
.67 p < .001
.43 p < .001

TABLE 30.--Correlational data without learning-disabled and non-

detectors of ambiguity (n = 47)

Peabody/WLSUM
Peabody/WSSUM
Peabody/Conservation
Conservation/WLSUM

Conservation/WSSUM

Pearson r P
.55 p < .001
.56 p < .001
.41 p = .002
.58 p < .001
.30 p = .019
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TABLE 31.--Correlational data without learning-disabled (n = 69)

Pearson r P
Peabody/WLSUM .74 p < .001
Peabody/WSSUM .66 p < .001
Peabody/Conservation .56 p < .001
Conservation/WLSUM .69 p < .001
Conservation/WSSUM .46 p < .001

TABLE 32.--Correlational data partialing out age

Pearson r P
Peabody/WLSUM .48 p < .001
Peabody/WSSUM .41 p < .001
Peabody/Conservation .30 p ™ .006
Conservation/WLSUM .53 p < .001
Conservation/WSSUM .20 p = .049
Segmentation/Conservation .39 p = .001
Segmentation/WLSUM .45 p < .001




TABLE 33.--Spearman rank order correlation coefficients obtained within grade

Peabody/WLSUM

Peabody/
Conservation

WLSUM/
Conservation

Segmentation/
Conservation

Segmentation/
WLSUM

learning-
kindergarten first grade second grade third grade disabled
(n = 20) (n = 20) (n = 20) (n =9) (n = 8)
43, p= .03 .55, p = .006 .05, p = .41 11, p = .39 -.26, p = .26
.14, p = .28 .19, p = .21 .05, p = .42 45, p = .12 42, p = .15
.15, p = .26 .50, p = .012 -.05, p = .41 67, p = .02 | -.07, p = .437
.26, p = .138 .54, p = .007 .04, p = .64 60, p = .04 -.22, p = .30
.15, p = .26 .52, p = .01 .03, p = .45 37, p = .16 28, p = .25
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APPENDIX A

STIMULUS PICTURES FOR AMBIGUITY COMPREHENSION

PRE-TEST



113

'weight.'"

"Show me







115













119

7. "'Show me 'pipe.’
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9. Show me 'bat.'"
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14. "Show me 'straw.'"
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15. "Show me 'wait.'"

)
ooooooo

IR

e —————— "‘--—b




128

16. "Show me 'cold.'"




12.

13.

16,

17.

23.
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APPENDIX B
STIMULUS SENTENCES FOR AMBIGUITY DETECTION TASK

Practice Sentences

Everyone knows that flying planes can be dangerous. (structural
ambiguity)

The cup is on the table in the livingroom. (unambiguous)
The children touched a horn that they saw. (lexical ambiguity)

When the children were jumping over each other, the boys were
too fat to jump over. (structural ambiguity)

The man and lady wanted a very bright son/sun. (lexical ambigu-
ity)

The train stopped on the tracks near the tree. (unambiguous)

Lexical Ambiguities

The children were told to stop because nails were making too
many scratches on the furniture.

We saw the bat lying near the fence.
Peter felt terrible after the punch at the party.

The waitress became upset when the glasses fell on the floor and
broke.

It was the cold that made Betty feel terrible.

The little boys told the cowboy that they loved playing with the
straw that they found.

The man in the shop brought the pipe home in his car.

The lady was annoyed by her wait/weight in the doctor's office.



15.

19.

21,

24,

10.

11.

14.

18.

20.

22.

Structural Ambiguities
The fat soldier's wife always stood by the window.
The police were asked to stop smoking on the train.
The lady knew that the elephant was ready to lift.
The white dog's sweater needed to be cleaned.

The little girl tickled the cute little baby with the stuffed
animal.

The sheriff caught the robber with the gun.
Everyone knew that the chicken was ready to eat.

The janitor was asked to stop the noisemaking in the hallway.

Unambiguous Sentences
The shiny ladies' shoes were always on the couch.
The children were asked to stop playing ball on the new grass.
The teachers were asked not to allow eating in the school.
The man saw the puppy with the four white paws.
The man almost ran over the doll with a car.
The tired little girl was ready to sleep.
The new car was ready to drive,

The happy baby's room had a crib in it.
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APPENDIX C

VERBAL PROMPT QUESTIONS FOR
AMBIGUITY DETECTION TASK

Below are the sentences with corresponding verbal questions in
order of presentation.
(Day 2)
Practice Sentences

1. Everyone knows that flying planes can be dangerous.

Who might be in danger?
2. The cup is on the table in the livingroom.

What is on the table?
3. The children touched a horn that they saw.

Where could the horn be from?

4. When the children were jumping over each other, the boys were
too fat to jump over.

Who couldn't jump?

5. The man and lady wanted a very bright son/sun.
What could the son/sun look like?

6. The train stopped on the tracks near the tree.

Where did the train stop?

Test Sentences

1. The children were told to stop because nails were making too
many scratches on the furniture.

What kind of nails were making scratches?
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10.

11.

12.

13.

The

shiny ladies' shoes were always on the couch.

What was shiny?

The

Who

The

Who

fat soldier's wife always stood by the window.

was fat?

children were asked to stop playing ball on the new grass.

was playing ball on the grass?

We saw the bat lying near the fence.

What did the bat look like?

The

Who

police were asked to stop smoking on the train.

was smoking?

Peter felt terrible after the punch at the party.

Why

The

did the punch make Peter feel terrible?

lady knew that the elephant was ready to lift.

What was happening with the elephant?

The

white dog's sweater needed to be cleaned.

What was white?

The

Who

The

Who

The
and

teachers were asked not to allow eating in the
was eating in the school?

man saw the puppy with the four white paws.
had the four white paws?

waitress became upset when the glasses fell on
broke.

What were the glasses for?

(Day 3)

It was the cold that made Betty feel terrible.

Why

did the cold make Betty feel terrible?

school.

the floor



14,

15.

16.

17.

18.

19.

20.

21,

22.

23.

24,

The

man almost ran over the doll with a car.

What almost happened?

The little girl tickled the cute little baby with the stuffed
animal.

Who had the stuffed animal?

The little boys told the cowboy that they loved playing with the

straw that they found.

What was the straw for?

The

man in the shop brought the pipe home in his car.

What was the pipe for?

The

Who

The

Who

The

tired little girl was ready to sleep.
was ready to sleep?

sheriff caught the robber with the gun.
had the gun?

new car was ready to drive.

What was ready to drive?

Everyone knew that the chicken was ready to eat.

Who

The

Who

The

was ready to eat?

happy baby's room had a crib in it.
was happy?

lady was annoyed by her wait/weight in the doctor's office.
was the lady bothered by her wait/weight?

janitor was asked to stop the noisemaking in the hallway.

was making noise?
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APPENDIX D

STIMULUS PICTURES FOR AMBIGUITY DETECTION TASK
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Structural Ambiguity

Sentence 1(a):

Practice
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Practice Sentence 2(a): Unambiguous
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Practice Sentence 2(b): Unambiguous

=
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Practice Sentence 3(a): Lexical Ambiguity
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Practice Sentence 3(b): Lexical Ambiguity
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Practice Sentence 4(a): Structural Ambiguity
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Structural Ambiguity

Practice Sentence 4(b):
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Practice Sentence 5(a): Lexical Ambiguity

“~u
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Practice Sentence 6(a): Unambiguous
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Practice Sentence 6(b): Unambiguous
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Lexical Ambiguity

1(a).




1{b). Lex










3(a). Structural Ambiguity
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3(b). Structural Ambiguity
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4(a). Unambiguous




4(b

). Unambiguous
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5(a). Lexical Ambiguity
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5(b). Lexical Ambiguity
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6(a). Structural Ambiguity
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7(a). Lexical Ambiguity
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Structural Ambiguity

8(a).




8(b).

Structural Ambiguity

7/ / /
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9(a). Structural Ambiguity
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APPENDIX E

STIMULUS SENTENCES AND FOLLOW-UP QUESTIONS
FOR SWITCHING TASK

Below are the stimulus sentences, context sentences, and follow-

up questions used in the ambiguity switching task.

1.

The baby was dirty and needed a bath. (filler)

The mother put the baby in the tub that was filled with water.
(context)

a) What was the mother doing?
b) What about the tub?
¢) What kind of tub was it?

The boys told the cowboy that they loved playing with the straw
that they found. (lexical ambiguity)

(drinking) The ranch hands had been sipping soda all afternoon.
(cow) The ranch hands had been cleaning out the barn.

a) What did the boys do?

b) What about the straw?

¢) What kind of straw was it?

Peter felt terrible after the punch at the party. (lexical
ambiguity)

(physical) The children were fighting and were told to lcave.
(drink) Drinking or eating too much always makes him sick.

a) What was the matter with Peter?

b) What about the punch?

¢) What kind of punch was it?
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The clowns saw the elephant running toward the fence. (filler)
Everybody in the circus was getting ready for the show. (context)
a) What did the clowns see?

b) What about the fence?

¢) What kind of fence was it?

We saw the bat lying near the fence. (lexical ambiguity)
(baseball) The baseball game was fun to watch.

(flying) The haunted house scared the children.

a) What did we see?

b) What about the bat?

¢) What kind of bat was it?

It was the cold that made Betty feel terrible. (lexical ambi-
guity)

(sick) She stayed in bed for three days.
(outside) She forgot to bring her heavy sweater.
a) What was the matter with Betty?

b) What about the cold?

c¢) What kind of cold was it?

The children were told to stop because nails were making too
many scratches on the furniture. (lexical ambiguity)

(finger) Billy and Tommy were tapping on the table.
(hammer) Billy and Tommy were playing with a hammer.
a) What were the children doing?

b) What about the nails?

¢) What kind of nails were they?

The children were building a tower out of blocks and the cat
knocked it down. (filler)

Pets can be a nuisance when children want to play. (context)



10.

11.

12,

a) What were the children doing?
b) What about the tower?
¢) What kind of tower was it?

The lady was annoyed by her wait/wcight in the doctor's office.
(lexical ambiguity)

(weight) The diet did not seem to be working.

(wait) It was five o'clock and her appointment was at six.
a) What happened with the lady?

b) What about the wait/weight?

¢) What kind of wait/weight was it?

The waitress became upset when the glasses fell on the floor and
broke. (lexical ambiguity)

(drinking) The customers were thirsty and wanted something to
drink.

(wearing) She couldn't read the price on the menu.

a) What happened with the waitress?

b) What about the glasses?

c¢) What kind of glasses were they?

The man brought the pipe home in his car. (lexical ambiguity)
(smoke) He wanted to try out his new tobacco.

(sink) He hoped the plumber would fix the leak.

a) What did the man do?

b) What about the pipe?

¢) What kind of pipe was it?

The little boy saw the puppy and wanted to buy it. (filler)
Many children love to play with baby animals. (context)

a) What did the boy see?
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b) What about the puppy?

c¢) What kind of puppy was it?
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