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PREFACE

This research was conducted uader a contract with the U. S. Office
of Education that resulted from an application to the Committee on Basic
Research in Education established jointly by the National Academy of
Education and the National Academy of Sciences, It was intended to
illustrate a kind of research that would be "basic" in the sense that
it would make a contributicn not only to educational practice but also
to the scientific knowlgdge of human behavior. 1 am grateful for the
opportunity thus afforded to conduct & major piece of research that I
believe has succeeded in fulfilling this intention, at least in
some measure.

I wish to acknowledge the cooperation of many school officials
in making it possible to administer at their institutions the numerous
tests and instruments that were developed in the course of this research:

For the pilot study described in Chapter 1TI:

Princeton, N.J.: Mr. Douglas McClure, Heuwdmasier,
Princeton Day School

Edison, N.J.: Mr. Frank D'Aquila, Principal,
Jefferson Junior High School
Mr. John Ahern, Principal,
Franklin School

Philadelphia, Pa.: Mrs. Theresa Senesky, Principal,
Lea School
Mrs. Joan Chisholm, Guidance Counselor,
Alsin Locite School

For the normative study described in Chapter IV:

Atlantic City, N.J.: Dr. Jack Eisenstein, Superintendent,

Atlantic City Public Schools

Mr. Ben Barkan, Director of Elementary Education,
Atlantic City Public Schools

Mr, William Faunce, Principal,
Atlantic City High School

Mr., Earl Johnson, Principal,
Indiana Avenue School
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Ewing, N.J.: Dr. David Brittain, Superintendent,
Ewing Township Schools
Mr. Ralph Rogers, Principal,
Fisher klementary School
For the main study described in Chapter V:
Dover, Delaware: Dr. Wilmer Wise, Dept. of Public Instruction,
State of Delaware
Dr. James Campbell, Dept. of Public Instruction,
State of Delaware
Mr. Melvin Warren, Elementary School Supervisor,
Capital School District
Mr. Harry Bowers, Secondary Schools Supervisor,
Capital School District .
Bensalem Township, Pa.: Dr. Robert K, Shafer, Superintendent,
Bensalem Township Schools
Dr. Edward J. Butler, Research Director,
Bensalem Township Schools
New Brunswick, N,J.: Mrs, Bessie Carnegie, Elementary Supervisor,
New Brunswick School System
Mr. Robert Lowy, Principal,
New Brunswick Junior High School
Finally, I wish to extend appreciation to the several staff members at
ETS who aided in various aspects of the study. Mr, William Watters,
Senior Research Assistant, and Miss Barbara Witten, Research Assistant,
contributed very much to the design of the study and the instruments,
were responsible for the administration of the instruments at the schools,
and assisted in the coding and analysis of the data and in the development
of computer progrems. Mr, Douglas Herrmann, & graduate student at the
University of Delaware, was a participant in tie ETS Scholar program
during the surmer of 1970 and spent much of his time assisting in the
analysis of the data. Dr. Jcanna Williams, Graduate School of Education,
University of Pennsylvania, visited ETS as a USOE Post-Doctoral Fellow
during the fall term of 1969-70 and was an occesional consultant on the
design of the study. My wife, Mrs, Mary S, Carroll, gave many hours of
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assembling of lists of grammatically unambiguous and ambiguous words.
Miss Jean Youngblood and Miss Linda Kozelski performed expertly in
helping to administer the study, doing clerical work, and seeing the
manuscript of this report through typing. To all these people I am

very grateful,

John B, Carroll
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SUMMARY

The aim was to study the development of children's lexicogrammatical
knowledge of words, in particular, their knowledge of the less frequent
grammatical usages of words that may occur in more than one part of speech.
To develop 1ists of such words, the grammatical functions of 1220 common
words drawn from twc word-counts were examined; about 50 percent were
found to be grammatically ambiguous. Data were collected from about 1500
children in grades 3, 6, and 9 to determine in what parts of speech 240
grarmatically ambiguous words would be used when tha children were asked
to write sentences illustrat.ng their uses; about 55 percent of these
words were found to be used "infrequently" (according to a certain criter-
ion) in one or more of their possible parts of speech. An intensive study
vas made of the compreh:nsion, by 2000 3rd, 6th, and 9th grade children,
of 63 words with infrequently used grammatical functions. For about 90
percent of these words, it was found that the children had significantly
mora difficulty in comprehending the infrequent grammatical functions than
in comprehending the more usual grammatical functions. In many cases,
grammatical function per se was a significant factor; in other cases, dif-
ferential meanings of ‘¢che words may also have been a factnr. Developmental
trends were noted, and it was concluded that acquisition of lexicogrammati-
cal information about grammatically ambiguous words is a slow process that
is far from complete even at the 9th grade level., Development of this
knowledge is moderately well correlated with general vocabulary knowledge.
Because lack of lexjcogrammatical information is an important (and generally

unrecognized) factor in comprehension difficulties, it is recommended that

7
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the English lenguage arts curriculum pay grester attention to the explicit
teaching of the less frequent grammatical functions of grammatically

ambiguous words. The psycholinguistic implications of the results are

discussed.
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Chapter I

Introduction

Background

A great many words in the English language can be used in a variety
of grammatical functions. For example, the common word like can be used
in several senses as a noun ("He had his 1likes and dislikes"; "We won't
see his like again"), as & verb ("I like tomatoes"; "Come when you 1ike"),
as an adjective ("He is like his father"; "Do it in like manner"), and as
a preposition ("He worked like a horse"). Colloquially, it is used also
as a cﬁnjunction (as in "Tell it like it is" and in a currently popular
ad slogan, "....taste like a cigarette should"), and as an adverb ("He
was kinda skinny, like"). But like is only one of very many words that

exhibit what we may term grammatical ambiguity. Sometimes a grammatically

ambiguous word carries tne same basic sense in all its grammatical
menifestations, for example, the word alert (noun, verb, adjective), but
scmetimes a number of different senses are found, as in the word present
(for which several senses, 'gift," “offer, hand to" and "current time"
are found in noun, verbdb, and adjective usages),

Grammatical ambiguity is found in words in both spoken and written
form. If anything ..>iguity is more fregquesnt in the spoken forms of words
than in the written forms, for often the spelling of a word is a cue to
its grammatical part of speech (e.g., pear is a noun, while the homophonous
pere is a verb), 1In the research to be presented here, p-actical consid-
erations have dictated that the study be limited to the grammatical
ambiguities in printed words, The grammatical embiguities of spoken words

could be made the subject of a further investigation,

O
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Ambiguity in language can lead to difficulties in comprehension,

either because the Janguage user does not have suffizient context to

disambizuat= the message (i.e., decide in what sensz it is to be taken),

or becsuse the language user has not learned the meining or sense in

whiéh é’gtven word is used in a perticular message. The first case is 3

illustrated by a flatly ambiguous sentence like Time flies like an arrow,

which could be taken in several ways depending upon whether time is
cons“rued es a noun, a verh, or an adjectival. The second case is
1'lustrated by an instauce in which a professional ecquaintance of the
writer's, even though highly educated, did not recognize that the phrase

"an earnest of his intentions" is grammatically correct, because he did

not know that esrnest can be used as a noun, with a special rmeaning, as
well as an adjective,

One aspect of the competence of a languege user is his knowledge of
the grammatical functions of lexical items. We knov' very little about how
children acquire this knowledge, or indeed, how much knowledge they acquire
an -t what rate. If children fail to acquire an adeqrate knowledge of
the gremmatical functions of the words in their vocutulary, it is likely
that they wil’ not understand langusge as well as they might.

This research was designed to yield information concerning the
development of children's knowledge of the grammatical functions of printed
words in English, and to see to what extent any lacks in this knowledge
might inhibit their understanding of language.

Tre motivation for this research was both practical and theoretical,

On the practical side, it seems obvious that any information that could
be gained corcerning developmental trends in languige understanding would
be of use in promoting the growth of language comp2:ence through education.

Q ators huve found much use for vocabulary studi2s, but these studies have

RIC
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paid very little attention to the grammatical functions of words. One

can find instances of words that are assigned high frequencies in word-
lists but that can appear in very unusual meanings and grammatical
functions. A good example is the word are, which is one of the most
frequent words in the English language. It nearly always aprpears s one
of the forms of the verb to be, but it has a homonym, are, that refers to
a unit in the metric system. In this meaning are is a noun, but of course
the frequency with which the word occurs in this meaning is very low. We
would expect a child to have difficulty fn comprehension if he meets the
word are in its noun function. The word "are" is an extreme case, but if
we consider the many grammstically ambiguous words of more mcderate
frequency, it becomes obvious that frequency lists may be very risleading
when they do not take grammatical function into account. Teachers and
others -oncerned with preparing instructional material need information on
the relative frequencies of different manifesiations of lexical items.
They also need information on the extent to which difficulties in
comprehending language are due to failures in understanding the grammatical
functions of words; if such difficulties are indeed found to be associated
with failures in understanding gremmatical functions, it may be desirable
to develop special materials to help pupils learn a generalized skill of
intervieting words in uncommon grammatical functions. This research has
sought to provide such information.

On the theoretical side, this research wes motivated by the idea

that a study of the ways in which children perceive the gramratical functions

of words would contribute towards better understendirg of funiamental
processes of the learming end comprehension of language. One important
aspect of the understanding of languuge is the assignment of grammatical

structure to sentences that are heard or read;l "Understanding” a sentence
A

11
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like Time flies like an arrow involves deciding trat its grammatical structure

(at least at a surface lsvel) is

Time flies like an arrow
(Noun) (Verb) (Prepositional phrase)

rether than some other possible interpretation, The individuval's ability
to interpret sucn sentences depends in part upon his kiowledge of the
grammatical information contailned in lexical items. We know litule,
however, about the development of such gramnatical information in the
individual.

This is, in fact, a rattexr of current interest in linguistic and
psychological theory. Katz and Postal (1964) postulate that users of a
language acquire knowledge of the "dictionary entries" of the lexical
items both in terms of syntactic markers and semantic markers. The
syntactic markers would involve information as to what part or parts of
speech the word can be used. There has been controversy over whether
the dictiorary entries involve only some "base form" of the item in a
given part of speech, with transtormationsl rules postulated to teke care
of derivations to other parts of speech (the "tr:nsformationalist hypothesis"),
or, on the contrary, involve simultaneously all the parts of speech in
which an item appears (the "lexicalist” hypothesis). Whitaker (1970) presents
evidence from studies with aphasics that he claims supports the lexicelist
hypothesis.

In effect, this stuly is an investigation of one aspect of what may be
called "parsing behavior," i.e,, the individual's assignment of grammatical
classifications to lexical items. Parsing is a word that traditionally
means "assigning perts of speech"; it usually denotes the explicit verbal

classification of words in sentences, i.e., calling them nouns, verbs, etc.,

@7 indicating the relationships of the words in a sentence by showing

ERIC

o @ 5€ structure, immediate constituents, etc. 1In our usage of the word here,
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however, we refer to the implicit perception of words as having certain
grammatical properties, eveﬁ if this percertion takes place completely
out of awareness.

Ordinarily, grammatical functions of words are cued by the totel
linguistic and nonlinguistic contexts in which they appear. The context
is often minimal, but not alweys so. Exemples of minimal linguistic
contexts for "parsing”" the word alert as noun, verb, or edjective are the
following: "An alert!” "Alert him{" and "Be alert!”

Nevertheless, for anélytical purposes it is useful to study the
language user's perceptions of the grammatical functions of lexical items
in isolation. It 1s possible that such perceptions plsy some fundamental
role in underctanding and parsing words even when they are in context,
and that the effect of context in normal language messages is to modulate
in some special way “he "parsing" that occurs when tre word is presented
in isolation. If so, it would be desirable to study under what conditions
this modulation takes place, and there would be a need for "baseline"
studies of grammatical perceptions of words in isolation. The present study
is designed to obtain such baseline information for a fairly representative
sample of grammatically ambiguous words, at several school grede levels.

There i1s a long history of attempts to study individuals' resporses to
words in isolation. Rowland (1907) presented words in isolation in different
parts of speech and asked her one subject to introspect on "how her state
of mind varied as she passed from the meaning of one word to the next,"

e.g., as sihe passed through the series enirance, enter. in, inner, or the

series weight, 1ift, heavy, under. Puychiioglste have expended much effort

in obtaining "free assoclations" to words in isolation, but they have paid
1ittle attention to the parts of speech in which either the stimulus words

or the response words eppeared (Cremer, 1968).. It has been noted, however,
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that adults are more likely than cnildren to respond with a word in the same
part of' speech as the stimulué Qord, a fact that may possibly indicate that
adul:s are more aware of the part-of-speech classifications of the stimulus
words, There has been little investigation of responses to stimulus words
that are ambiguous with respect to part-of-speech. 1n two recent
investigations of responses to homographic or homonymic words (Cremer, 1970;
Calbraith and Taschman, 1969) no consideration was given to the grammatical
classifications of the stimuli or the responses.

The present study will not use the free association technique, but
rather a technique whereby the subject is asked to use a given word in a
sentence. There is, of course, ample precedent for such a procedure in
the cormon school practice of teachers. In psycholinguistic studies, it
has been used quite frequently, e.g., by Ervin (1963), Faibish (1961), and
Taylor (1969). The presumption is that the grammatical part of speech in
which the word is used in a sentence will tend to indicate its "predominant"
part of spesch. Rosenzweig and McNeill (1962) noted that when a woxd is
presented in isolation it is ususlly taken In the sense of its predominant
meaning; it is reasonable to assume that it would also be usually taken
in its "predominunt" gremmatical function.

The study was also designed to yield Information that might have a
bearing on the possibility that certain grammatical functions for a lexical
item may be more basic to the description of that item than other gremmatical
functions that could be regaried as derived from tle basic function. For
e¢xample, "alert" is perhaps basically an &djective describing a certain
state; in severel dictionaries, at least, it is listed first as an adjective.
The verb "alert" may te derived from this by a semantic transformation that
mears "cause to ve X," and the roun "alert" is perhaps still a further

E \l‘lC*vation by a transfommation that me~ne "an ocvasion when one is caused

T8 e X.' Information on the grammatical functions of isolated words could



15
-7

be helpful in developing end evaluating theories having to do with such
relations, although the assumption that the most frequent parsing of a word
presented in isolation corresponds to the word's "busic" grammatical
function would need careful examimation.

Finally, the study was designed with the thought that psycholinguistic
research, as well as various kinds of research in verbal learning, could
profit from the availability of 1is%s of grammaticully embiguous and
unambiguous words with appended information cn the parslngs in which they
are most frequently perceived., Researchers in these fields have often had
need for such information (see, for example, Hall and érwn, 1970; Shapiro
and Palermo, 1967; Teylor, 1969).

In sumnary, the problems investigated in this study were as follows:

(1) How frequently 1g it the ce;se that words in Euglish have multiple
grammatical functions? Whet are some of these words, and what are some
of the words that are unambiguous grammatically? In what grammatical
functions are grammatically ambiguous words percéived most frequently when
presented in jeolation? To what extent is grammatical ambiguity assocciated
with polysemy?

(2) To what extent does the school-age child have difficulty in
understaniing language because he does not know the meanings of words when
they appear in thair less frequent grammatical usages, or because he has
not learned to interpretl them in such usages? If so, is this because he
is generally unaware that words may have the property of multiple grammatical
uses, or is it simply because he has not experienced the unusual uses with
sufficient frequency?

(3) Wnat developmental trends are there in the &bility to iuterpret

Q i;he less frequent grammatical usages of words? How does this avilitly

E

o torrelate with general verbal ability?
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(4) What implications for linguistic and psycholinguistic theories

can be drawn from the findings?

Hypotheses
(1) Words having multiple grammatical functions ere quite frequent

in the English language, both in terms of types and tokens, Multiple
grammtical functions will occur scmewhat more frequently among high-
frcquency than low-frequency words, but even low~frequency words will often
exhibit multiple grammatical functions.

(2) School-age children will have more difficulty in understanding
sencences in which certain words are used in relatively less frequent
giammatical functions, than sentences in which these words appsar in more
frequent grammetical functions.

(3) There will be age-developmertal trends in the ability to understand
sentences containing words used in less frequent grammatical functions;
these trends will also be correlated with generai verbal ability as

measured by a vocabulary test,

Related 1literature

The problems set forth above seem never to have been directly studied.
Petty, Heroid, and Stoll (1968) point out that investigatioas in the field
of vocabulary teaching have paid 1ittle or no attention to gremmatical
factors, There are some studies (e.g., Hurlturi, 195&) that have investigated
the relative difficulty of different parts of speech, but no studies have
been found that have been concerned with the relative difficulty of different
grammatical usages of single lexical items. Many investigations have hsd
t0 do with children's knowledge of the multiple meanings of homophonous or
homographic woids (Berwick, 1952; Kowards, 196k; Lovell, 1941; Russell, 195k;

O 211 and Saadeh, 1962; Thevaos, 1951) but these touch only indirectly

RIC

s ](;



-9-

on the problems of multiple grammatical functions. Detvailed studies of
children's difficulties in interpreting textusl materials (e.g., Jernkinson,
1957) suggest that some of these difficulties may te due to children's
inability to interpret vords in unususl grammatical functions. This
suggestion is also borne out by the ccmmon expe-ienc: of classroom teachers.

On the other hand, there is some reason to think that when a given
vvord carries the same basic semantic content in its various grammatical
usages, children may have little difficulty in interpreting it in its
various usages. Brown (1957) showed that even pre-school children have
little difficulty in using grammatical context to determine part-of-speech
class of a novel {nonsense) word; one might think, therefore, that school-
age children would have 1ittle difficulty in interpreting novel grammatical
functions of femiliar words. An observetion mads by two investigators of
child language acquisition may be r:levant at this point:

"Richard's performance with parts of speech is also revealing. At
first, he seemwed to classify words into parts of speech in strict adherence
to adults' models. For instance, of the 30 stems in our records which
cccurred with -ing at the age of 26-27 months, ell are verbs in adult
English. By 30 months, however, Richard began to use words in other parts-
of-speech thzn he reard them. The best examples, as usual, are those in
which d&ifferences from adult Fnglish make tle process clear. At 30 months,
he said somethirg about an airplane which was 'loud,' then spoke the phrase
'a louding plane.! At 30 months he protested a vigorous scrubbing by
saying, 'Don't wash that poor little sore, because it’'s still soring.' At
33 months he announced playfully, 'I'11 stomach you,' and pushed his mother
in the stomach” (Carlson and Anisfeld, 1969, P 573).

Brown (1957) observed that in very early language acquisition, the

O
E lCl_oll_ng children leam are in most cases nanes of concrete things, and the 17
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verbs are mostly rames for observabl: actions. The implicit meaning of the
form~class noun for the young child is therefore apparently "concrete
object" while the implicit meaning of the verd foru-class is "action."
Up to the age of 26-27 months, the child observed by Carlson and Anisfeld
must have been adhering to these form-class meanings, but later, the form-
class alleglances of words started to spread over several categories.
Carlson and Anisfeld's observations suggest that one of the probletis faced
by the young child at a certain stage is to learn what restrictions adult
language impuses on lexical items: for example, that adult language requires
thal loud be useC as an adjective. By the time the child reaches school
age 1t may be the case that he 18 still learning these restrictions, and
it is even possible that his learning of the grammatical functlons most
frequently associated with certain iexiéal items goes so far as to
prevent him from recognizing and properly interpreting unusual grammatical
functions for those items. For example, the 3rd-grude child may no longe:
be able to appreciate the use of "louding" in "a louding plane." Likewlse,
he might not be able to interpret properly the use of a word like FREE as
a verb after having leamed that it is normally used as an adjective.

Thus, 1t may be said that the previous literature on the question
of children's interpretations of words in unusual grummatical functions is
ulmost nonexistent, and that what little literature there is is highly

inconclusive,

18
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Chapter II

Identification of MGF Words

Introduction

Before the central problems of this investigation could be attacked,
it was necessary to develop lists of words that have mulﬁiple grammatical
functions (MGF words). For certain purposes, it was also desirable to
develop lists of words that are unambiguous as to grammatical function {UGF
words). For the MGF words it was necessary tc obtain data that would tell
what the mcre frequent and less frequent grammatical functions are., This
chapter reports how these lists were developed and what kinds of information

vere obtained for the MGF and UGF words that were identified.

Obtaining semples of MGF and UGF words

As far as this investigator was aware, no lists of MGF and UGF words
were available in the literature of vocabulary studies, lexicography, or even
computational linguistics. It was therefore necessary to daevelop lists
for the special use of this project.

We could, of course, have developed lists by examining all the words
in given frequency ranges of certain word-lists such &s the Thcrndike-Lorge
frequency count (Thorndike and Lorge, 194%) or the recent Brown University
count (KuCera and Francis, 1967), using dictionary information on the
occurrence of various grammatical functions. The plan of the investigation
called for the use of MGF and UGF words that would be appropiriate over a
fairly wide range of school grades--from grade 3 to grade 9, It was judged
that the words to be used should range over the first ten thousand in frequency
in Thorrdike's (1932) earlier compilation. Examining ten thousand words for
multiple grammatical functions would have been too large a task to accomplish

within the time period planned for the investigation (in view of the other

19
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tasks that had to be performed), It was decided, however, to examine a 5%
random sample of the first ten thousand words in frequency according to
Thorndike's {1932) list, This earlier, 1932, list was used instead of the
later, 194k, compilation that is better known, because unlike the latter it
gives a rank-index, Yty thousarnds, for each word. Thus, & word listed with the
rank-index "7" is one that appeared somewhere in ranks 6001-7000 in frequency
in Thorndike's corpus. Rank-indices from 1 to 5 also are suffixed by the
letters "a" or "b" to provide a further differentiation into groups of 500;
thus, a word listed as having a rank-index of 3a was one that appeared among
ranks 2001-2500 in Thorndike's compilation.

By random selection procedures, 50 words were chosen from each group
of 1000 worus by frequency in the Thorndike list. The procedures insured
also that for the first 5000 words, 25 words would be chosen from each group
of 500 words. There was, however, one constraint upon the random selection
process: no proper names or otherwise capitalized words were chosen.
Wherever such a word woula have been chosen by the selection process, it was
replaced with a noncapitalized word having the seme rank-index. The list
cof 500 words so chosen is included in the tabulation in Appendix A, The
list includes, of course, all varieties of gonds--nouns, verbs, adjectives,
prepositions, etc., although the prime interest of this investigation was
centered on grammatical ambiguities of words across the categories noun,
verb, and adjective,

The writer and several research assistants then went through the list
of 500 'ords to nake an initial judgment as to their gremmutical functions.
For each word, a series of numbers was assigned (hereafter called an '"MGF
vector") to indicate thc parts in ten (Eerdecems) into which the incidences

?3 the word in four gremmatical classifications were judged to fall: noun,
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verb, adjective, and other, respectively. Thus, the word [AST was assigned

the MGF vector 1, 2, 6, 1 , meaning that the word wés Judged to occur as
a noun about 10% of the time, a verb about 20% of the time, an adjective
about 60% of the time, and "other" (adverb) about 10% of the time., Sometimes
the numeral 1 was prefixed by a minus sign to indicate that the word was
used very rarely in & particular grammatical function; for example, the
word TAKE was assigncd the MGF vector -1, 9, O, O because it was thought to
occur only very rarely as & noun.

A number of sources were used as guides in sssigning the MGF vectors.

Many of the words were looked up in the Oxford English Dictionary to find

authority for various grammatical usages. The most helpful source was lLorge
and Thorndike's (1938} semantic count, which gives frequencies (based
on a corpus of about 4,500,000 tokens) for each meaning and grammatical

function of a word, keyed to the entries in the Oxford English Dictionary.

Another helpful source was West's (1953) General Service List of English Words,

which gives information on grammatical and semantic frequencies of about 2000
words. West's frequencies (expressed in percenfages) are mainly derived

from Lorge and Thorndike's data, however, and are sometimes modified to
reflect British (as opposed to American) usage. Nevertheless, in a number
of instances the information In West served to compl-:te what was missing from
the Lorge and Thorndike semantic count. In the case of many words, however,
neither Lorge-Thorndike nor West gave any useful information, and it was
necessary to rely on the coder's native language intuitions, Generally,

the two or three people who assigned the MGF vectors were able to arrive

at a reasonable consensus. The MGF vectors assigned at this stage were
regarded as only provisional, in any case; they were needed only in order to
develop lists of UGF and MGF words for use in later studies that would,
presurably, yield objective information concerning children's parsinugs of the

words when presented in itsolation. 21



<1k-

Actually, it should be notad that the MGF vectors were continually revised
during the cowrse of the project. It was somewhat humbling to find that
in the original assigment of the vectors certain fairly frequent usages of
the words had t=imply been overloocked. For example, in the original coding,
the word OFFENSIVE had been regarded as an unambiguous udjective'(MGF
vector O, O, 1C, O ); the noun use had not been noted. It became evident that
a word presented in isolation often exerts such a powerful stimulus-value
in a certain direction that one fails to perceive anoth2r possible stimulus-
vezlue even though it might be cne encountered fairly fresquently in certain contexts.
There were certain other protlems in the assigrment of the MGF vectors.
We were dealing only with the "entry" forms of the words--not (in general)
with their plurals, possessives, past tenses, participles, or gerunds. It
happened, however, that two of the words resulting from the sampling procedure
were clearly no* base forms even though they were entries in the Thorndike
compilation: SENT and TOOK. For the purposes of the ‘tabulation, these were
changed to SEND and TAKE, respectively. A serious problén was the assessment
of words that are rormally nouns, like CITY, that car be used also as atiributive
adjectives, as in "a city block.” Generally, such wcris were not counted as
adjeétives unless they could, in the adjective usage, denote a distinct
quality, e.g., CHOCOLATE. Reference was made to several dictionsries in
deciding cases like these, although it should be said that dictionaries do
not seem to follow consistent rules for handling such :ases.
After the words had bzen assigned MGF vectors, th:y were sorted into the
following classes:
(1) Unambiguous nouns (N)
(2) Unanbiguous verbs (V,
(3) Unanbiguous edjectives (A)
Q (4) Amdbiguous, either noun or verdb (but not aijective) (NV)

ERIC
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(5) Ambiguous, either noun or adjective (but not verdb) (NA)

(6) Ambiguous, either verd or adjective (but not noun) (VA)

(7) Ambiguous, either noun, verb, or adjective ({(NVA)

(8) Ambiguous, some combination of noun, verb, and/or adjective with
another part of speech (N, V, 4, 0)

(9) Unambiguous "other" part of speech: preposition, conjunction, et:.

It was of interest to take these 500 words fram the Thorndike list and
tabuiate them by frequency rank-index and the abova grammatical classifications,
The results of this tabulation are shown in Table 2.1, Several conclusions
emerge from an inspection of this table:

(1) Grammatically ambiguous words are somewhat more likely to be found
amorg words that are listed as being of high frequency. To some extent, this
nnay be due to the ﬁell-known fact that words of high frequency are more
likely to have multiple meanings.

(2) Grammatically unambiguous nouns increase in incidence as the frequency
decreases (cor as the rank-index increases), but the proportions of unambiguous
verbs and adjectives remain fairly constant over the ten frequency groups.

(3) The most frequent class of ambiguous words is Noun-Verb {NV)

" words. The next most frequent is the Noun-Adjective class (NA), and there

O

are relatively few words in the remaining ambiguous classes.

(4} Abvout 43% of all the words sampled are grammatically ambiguous in
the sense defined here. Presumably. this is a good estimate of the proportion
of words in the first ten thousarnd of Thorrndike's list that are grammaticaily

embiguous. It should be noted that this figure is based on types, not tokens.

No estimate was mede as to what the figure would be if it were based on tokens,

ERIC 23
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Selection of a further :suple

Inspecting the werds contained in the Thorndike sample, we became convinced
that this sample did not include a sufficient number of UGF and MGF words
of relatively high frequency and iamiliaerity to serve the purposes of the
further studies that were planned., Many words in the fifth Thorndiike
thousand -2re judged to be souwewhat difficult for 6th graders; a few were
judged difficult even fur 9th graders, It was decided that e large sample
of words of relatively high frequency would be needed in order to select
appropriate UGF and MGF words for subsequent phases of this investigation.
This larger sample could, of course, have been obtained by further sampling
from the Thorndike list. It was not obtained in this way because the writer
learned of what seemed to be a better and more convenient source.

This source was & so-called Harvard Dictionary compiled by Philip Stone
(personal communication; see Kelly, 1970) and his associates in the course
of developing the Ceneral Inguirer procedure for content analysis (stone,
Dunphy, Smith, ard Ogilvie, 1966). It consists of & list of 1178 words that
occurred with frequencies of 10 or greater {i.e., p > .000023, log p > -4.634)
irn a corpus of 430,397 words collected from 56 different sources from nine
bvasic ereas (conversational raterial, personal documents, dream reports,
survey replies, TAT stories, .iterature, speeches, editorials, and folktales).
Most of these words, then, cculd be regar(ed as bzing in adults' active
vocabularies. The particular virtue of the 1list, however, was tnat (at least
in the computer tape that was obtai.ied from Dr. Stone) the frequencies of the
several meanings and usages cof the words; as coded by hard, were reported.
From such information it became possivle to estimate MGF vectors rather more
accurately, we thought, than from trie data in the Lorge Semantic Count or in

West's General Service List, both of which were somewhat obsolete. The
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Harvard Victionary list, hovever, did not '"parse" wo: is 1n£o different grammatical
functions unless their meanings deserved separatc entries.

A research assistant worked through the complete Harverd Dictionary
list to identify all words that could normally be used as nouns, verbs,
or adjectives, whether or not they were ambiguous in grammatical function.
This yielded a 1ist of T68 such words (65.2% of the total list). These
words were then c.iassified as to grammatical ambiguity in the same manner as
was the case for the Thorndike sample., Ar analysis of these words according
to tne Thorndike frequency rank-indices is shown in Table 2.2. It may be
noted that the percentages of grammatically ambiguous and unambiguous words
for the Harvard Dictionary sample follow the same general trends as for the
Thorndike .ample; the percentages, however, are not exactly comparabtle bLecause
the Harvard Dictionary ssmple exclided words that were rot noraally nouns,
verbs, or adjectives.

It was found that 48 words occurred on both the Thorndike and the
Harvard Dictionary lists. The combined 1ist, analyzed in Table 2.3 according to
the Thorndike rank-frequency indices and grammatical ambiguity classification,
comprised 1220 words. It included 615 words thet had been judged ic be
grammatically ambiguous, and since many of these were high-frequency words
it was thought to provide an adequatc semple of words that couid be used in
later phases of this investigation. The numbers of words available in
certain gremmatical ambiguity classifications, however, were still rather small.
It appears that there are very few words in English whose entry forms

can be ysed as either verbs or adjectives, for example,

O
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Dale classifications

Various other kinds of information were developed for the final 1list
of 1220 words, but only after the studies reported in Chapters III, IV,
and V were already in progress. These types of information, therefore,
could te used only in helping to interpret the results of those studies.

One type of information was represented by what ﬁere called '"Dale
ratings.”" Dale (1948) compiled a list of approximately 3000 words that he
found to be known in reading by at least 80% of children in grade b,

Such words were assigned a Dale rating of "1," Later, Dale end Eichholz
(undated) published an interim report on children's knowledge of words at
grades 4, 6, 8, 10, and 12, Their lists were developed on the basis of
vocabulary tests that were given to represe.tative samples of children at
these grade levels. 'Dale ratings" of 2, 3, 4, 5, and 6 were assigned on
the basis of the grade placement of the words, according to the key given
below, However, it was found that many words appeared on several grade-lists,
often because different. meanings of the words were testzd at the different
grade levels, For our purposes, the ratings were assigned according to the
grade level at which the word first appeared in any meaning ani was known
by 67% or better at that level, Some words were not found on any of Dale's
lists, or if they were found, were known by fewer than 2/3 of the children
in grade 12. The key for the "Dale ratings" is therefore as follows:

1 : The word vccurs on Dale'rs {1948) 1list of approximately 3000 words

known in reading by at least 80% of children in grede k4,

2 : At least one meaning of the word is known by at least 2/3 of chifldren

in grade 4, according to Dale and £ichholz (undated).

3 : At least one meaning of the word is known by at least 2/3 of children

o ir grade 6.
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s ;35)



.

4o At.least one meaning of the word is known by at least 2/3 of children
in grede 8.

5 : At least one meaning of the word is known by at least 2/3 of children
in grade 10.

6.: At least one meaning of the word is known by at least 2/3 of children
in grade i2.

T : The word does not appear on any of Dale's lists, or there is no
meaning for the word that is known by as many as 2/3 of children in
grade 12.

Table 2.4 presents a cross-classification of the words in the final

sample by Thorndike frequency-rank index and Dale classification. The relation

between Thorndike frequency-rank indices ard Dale ratings is only moderate,

Coding of MGF words for polysemy ("éemantic code")

It was anticipated that children's parsings of MGF words might be
related to-the degree of polysemy (rultiple meaning) of these words. Therefore,
the following codes were assigned:

0 : This code was assigned to all UCF words since there was no interest in
this study in the possible polysemy ol these words.

1 : This code was assigned to MGF words which were regarded as having
fundamentally the seme (one) meaning in the two or more parts of
speech. Examples: AGE (NV)}, CHANCE (NVA), FILL (NV), FREE (NV),
GRADUATE (NVA), HIRE (NV), SORROW (NV), TAKE (Nv,,

2 : Assigned to MOF words having two or more basic senses, each of which
participates in the respective grammatical manifestations.

Exarples: PAGE (NV), TYPE (NV).

o 3 ¢ Assigned to MGF words with multiple senses that are differentially

ERIC
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Teble 2.k

Cross-Classification of Words in the Final Sample by

Thorndike Frequency-Rank Index and Dale Rating

. Dale Rating

Thorndike -

Frequency- 1 2 3 4 5 6 T Total
Rank Index

1 396 6 14 b 0 0 1 hoi
2 137 15 58 15 2 2 N 233"
3 42 11 43 1 1 0 1 109
4 2l 1 32 17 5 1 0 90
5 11 11 33 12 3 3 5 78
6 9 3 26 - 7 4 2 T 58
7 5 ( 18 1 11 2 7 6l
8 3 5 17 16 11 1 8 61
9 N 3 12 8 6 3 18 5k
10 1 3 11 N 10 9 13 51
11-18 1 0 2 0 1 3 3 10
Total 633 75 266 108 5h 26 67 1229+

*This number includes nine further words derived from words in the besic sample.

31
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dietributed among grammatical parts of speech. For example,

PLANE (NVA) hes the meaning "flat, level" as e ncun, verb, and
adjective, and the meaning "tool for smoothing" as a noun ¢r a verb.
Other examples: CARDINAL, GAME, INCENSE, KNOT, LINE, PLANK,
PRIMARY, SEASON, SWAMP. '

4 : Assigned to MGF words in which the different senses occur exclusively
in different parts of speech. For example, GRAVE (NA) has the
meaning "burial place" as a noun, but the meaning "serious" as an
adjective. Other examples: NOVEL, PRIVATE, SK1RT, TARRY, UNIFORM.

It was often difficult to aecide upon this semantic coding. For purposes

of analysis, it is probable that codes 2, 3, and 4 should be groupad.

The Dale ratings and semantic codes assigned to the words in the final

sample will be found in the tabulation in Appendix A. They will also be

found in various tables discussed in Chapters III, IV, and V.

El’iC‘ 32
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Chapter III
A Pilot Experiment on a Possible Priming Effect in the Grammatical

Perception of Words Presented in Isolation

Introduction

The basic plan of the first phase of this study called for obtaining
information on the grammatical functions that children perceive in
grammatically ambiguous words presented in isolation. The technique to
be employed was that of asking children to use a given word in one or more
sentences, It seemed reasonable to assume that the part of speech in which
a word is most "naturally™ perceived when presented in isolation would be
r..rlected in the part of speech in which it is used in the first sentence
written by a respondent when he is asked to write one or more sentéences
illustrating the use or uses of the word. It was believed further that by
inspection of the sentences written by the respondent, it would in
most cases be possible to determine in what part of speech the word
was in fact used. Da'a on the relative frequency with which samples of
children at several grade levels used a word in various parts of speech
would presumsbly yield norms for use in later phases of the study.

There was, however, a prior question to be answered before further
studies could be made. If a respondent were given a series of isolated
words, would the part of speech in which he used a given word be influenced
by the part of speech he used for a preceding word? That is, would his
part-of-speech use for word i create scme sort of set that would partly
determine his part-of-speech use for word (i + 1)? If so, the collection
of data on any large number of words presented sequentially would require
control of the order in which the words were given, possibly by some

@ Pprocedure of counterbalancing or randomization. There is some evidence in
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the free association literature (Cramer, 1968, Chapter 2) that the type of
association given to & certain word is influenced by the nature of the words
immediately preceding the word in a list. For example, Wyrne, Gerjuoy, and
Schiffman (19¢5) reported that the presentation of stigulus words likely to
clicit antonyr: responses could induce sets that influenced the responses given
to succeeding’words in the list. A similar "priming" effect might occur in
connection with the parsing behavior being studied here,

In order to answer this question, as well as to explore the technique of
data collection that was proposed, a pilot experiment was conducted in which
the presentation of each grammatically ambiguous (MGF) word was preceded by
the presentation of & grammatically unambiguous (UGF) word that would almost
surely be perceived in a designated part of speech--a noun, a verb, or an
adjective, Thus, if there were any priming effect, the part of speech in which
the MGF word was used would tend to vary according to whether it was preceded

by a grammatically unambiguous noun, verb, or adjective.

Method
From the compilations of grammatically ambiguous words described in
Chapter II, four sets of 9 words each were selected, a total of 36 words.
The plan called for selecting the first set from Thorndike (1932) irequency-
rank categories 1 and 2, the second set from categories 3 and L, the third set
from categories 5 and 6, and the fourth set from categories T and 8. However,
severel minor deviations from this plan had to be permitted in order to select
a sufficient number of words for each set in view of the further constraints
that were placed upon the selection, Each set was to contain 3 NV words,
3 NA words, axd 3 VA words, Furtheriore, cach set was to contain one with a
high MGF ratiig for the first part of speech and a low rating for the second

O
[E l(j of speech, a secord with the opposite of this cordition, and & third with

s (34
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approximately equal MGF ratings for the two parts of speech. For example, the
three NV (noun-verb) words selected at Level I (Thorndike indices of 1 or 2)
were BLOSSOM {MGF vector 8 2 0), JUMP (MGF vector 2 8 0), and GLANCE (MGF
vector 6 L 0). The purpose was to sce whether the priming effect, if any,
would be stronger when the MGF ratings were approximately equal.

For each set of nine MGF words, nine UGF words were identitied in the
compilations with Thorndike indices approximately matched with thcse of the
MGF words; of these, three were nouns, three were verbs, and three were
ad jectives,

Three alternate test forms were then constructed for each of the four
levels (a total of 12 forms) by assigning the UGF words to odd-numbered
positions and the MGF wcrds to even-numbered positions. The MGF words were
the same and had constant positions in the three forms for a given level, The
UGF words, however, were distributed among the three forms in different random
orders in such & way that for a given forun, there were 3 N words, 3 V words,
and 3 A words in the odd-numbered positions, and also such that across the three
forms, each MGF word was preceded by & noun in one form, a verb in a second
form, ani an adjective in a third form. Table 3.1 gives the complete structwre
of the 12 forms, with the MGF vectors and Thorndike frequency-rank indices
indicated for each word used.

Each test form had a cover page givirg instructions; the same cover page
was used for all 12 forms, (A sample form is shown in Appendix B). The
instructions read as follows:

"We want to find out how yo and others in your grade use certain words."

"Look &t each word and make up a short, complete sentence that shows how
you might use it., Write the first sentence that you think of."

"Then,if you can thirk of other ways to use the word, write one or .wo

O
[E l(jmore sentences.”
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Table 3.1
VMGF and UGF Words Used in the First Pilot Experiment, with

Grarmmatical Clacsification, MGF Vector, and Thorndike Frequency-Rank lndex

Level I
UGF Word (0dd-Numbered Items)
Item MGF Word
No. Form A Form B Form C (Even-Numbered Items,
All Forms)
1,2 CCUNTRY REAL SEND SAVAGE
(N, 10 0 0, 1a) (A, 0 010, 1b) (v, 0 10 0, 1&) (NA, 4 0 6, 2b):
3,4 SEND HONEST COUSIN LIVE
(v, 010 0, 1la) (A, 0 0 10, 2a) (N, 10 00, 2a) (va, 0 91, 1a)
5,6 COUSIN SEND AFRAID BLOSSOM
(v, 10 0 0, 2a) (v, 010 0, la) (a, 0 010, 1b) (N, 8 2 0, 2a)
7,8 REAL COUSIN EXPLAIN GENFRAL
(A, 0 0 10, 1b) (N, 10 0 0, 2a) (v, 010 0, 2a) (N, 1 09, 1u)
9,10  ENTER AFRAID COUNTRY FREE
(v, 010 0, 1b) (A, 0 010, 1b) (N, 10 0 0, 1a) (va, 019, 1a)
11,12 EXELAIN COUNTRY HONEST GLANCE
(v, 0100, 2a) (N, 10 0 0, la) (A, 0010, 2a) (nv, 6 4 0, 2h)
13,14  HONEST PRINCE ENTER INSTANT
(A, 0010, 2a) (N, 10 0 0, 1b) (v, n 10 0, 1b) (NA, 90 1, 2vb)
15,16  A¥RAID ENTER PRINCE DIRECT
(A, 0 0 10, 1b) (v, 0 10 0, 1b) (N, 10 0 0, 1b) (va, 0 € 4, 1b)
17,18  PRINCE EXPLAIN REAL JUMP
(N, 10 0 0, 1b) (v, 0100, 2a) (A, 0 0 10, 1b) (nv, 2 8 0, 2a)
O
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Table 3.1 (continued)

Level II
UGF Word (0dd-Numbered Items)
Item - MGF Word
No. Form A Form B Form C (Even-Numbered Items,
All Forms)

1,2 CAMEL DESPERATE ARISE ELDER

(N, 10 0 0. 4b) {4, 0 0 10, ka) (v, 0100, 3a) (NA, 2 0 8, 3b)
3,4 ARISE PERSONAL OVEN SPARE

(v, 010 0, 3a) (NA, -1 09, 3b)° (N, 10 00, 3b) (vA, 0 8 2, 2a)
5,6 OVEN ARISE RAINY SCREEN

(N, 10 0 0, 3Db) (v, 01Cc 0, 2a) (A, 0 0 10, b4a) (NV, 910, 4a)
7,8 DESPERATE OVEN SOFTEN MOPAL

(4, 0 010, La) (N, 10 0 0, 3Db) (v, 010 0, 4n) (NA, 109, 3a)
9,10  ORCANIZE RAINY CAMEL LAST

(v, 0 10 0, 4b) (~, 0010, 4&) (N, 10 0 0, Ub) (NVA, 1 2 7, 1la)
11,12° SOFTEN CAMEL PERSONAL o WAX

(v, 010 0, 4b) (N, 10 0 0, 4b) (xa, -1 09, 3p¥* (W, 4 60, 3a)
13,14  PERSONAL LANTERN ORGANIZE INDIVIDUAL

(va, -1 09, 3t° (N, 10 0 0, Lb) (V. 0 10 0, 4b) (N8, 70 3, 3a)
15,16  RAINY ORGANIZE LANTERN MATURE

(A, 0 0 10, 4a) (v, 010 0, Lb) {N, 10 0 0, bn) {va, 055, ka)
17,18  LANTERN SOFTEN DESPERATE DIP

(N, 10 0 0, 4b) (v, 0100, 4b) (A, 0010, La) (nv, 2 3 0, 3a)

*3In an early compilation of the MGF words, PERSONAL hed teen regarded as an
unambiguous adjective; afte. this pilot study was done, it was 1ealized
that it could also be regarded as a noun (meening "a personal item as in a
newspaper"), though with low frequency.
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Table 3.1 (continued)

Level III
UCF Word (0dd-Numbered Items)
Item . MGF Word
No. Form A Form B Form C (Even-Nuzbered Items,
Al)l Forms)

1,2  RAINFALL ABSURD DISTRIBUTE OFFICIAL

(N, 10 0 0, 6) (A, 0010, 6) (v, 010 0, 5a) (NA, 505, 3a)
3,4 DISVRIBUTE LONESOME ORCHESTRA . ANIMATE '

(v, 010 0, 5a) (4, 0 0 10, 5u) (N, 10 0 0, Sb) (va, 091, 6)
5,6 ORCHESTRA DISTRIBUTE UNDISTURBED CHART

(N, 10 0 0, 5b) (v, 010 0, 5a) (A, 0 010, 6) (Nv, 9 10, 5b)
7,8  ABSURD ORCHESTRA RENOUNCE PRIMARY

(A, 0010, 6) (N, 10 0 0, 5b) (v, 0 10 0, 5a) (NA, 1 09, 5b)
9,10  WEAKEN UNDISTURBED RAINFALL DIzZZY

(v, 010 0, 6) (A, 0010, 6) {N, 2000, 6) (vaA, 01 9, 6)
11,12  RENOUNCE RAINFALL LONESOME CHISEL

(v, 0100, 5a) (N, 2000, 6) (A, 0 010, 5a) (Nv, 4 6 0, 6)
13,14  LONESOME COMPETITION WEAKEN CARDIMAL

(A, 0 010, 5a) (N, 1000, 6) (v, 010G, 6) (NA, 70 3, 6)
15,16  UNDISTURBED WEAKEN COMPETITION LIMP

(A, 0 010, 6) (v, 010 0, 6) (N, 1000, 6) (va, O 4 6, 5b)
17,18  COMPETITION RENOUNCE ABSURD DAZZLE

(¥, 10 0 0, 6) (v, 010 0, 5a) (A, 0010, 6) (nv, 1 9 0, 5a)

O

ERIC

Aruitoxt provided by Eic:



-31-

Table 3.1 (continued)

Level IV
UGF Word (Odd-Numbered Items)
Item MGF Word
No. Form A Form B Form C {Even-Numtered Items,
All Forms)

1,2 LIMITATION CHILLY PREDICT PENITENT

(N, 1000, 8) (A, 00 10, 8) (v, 0100, 7) (NA, 406, 7)
3,4 PREDICT FRAGILE TURPENTINE TARRY

(v, 0100, 7) {A, 0 010, 8) (N, 1000, 7) (VA, 0 91, 54)
5,6 TURPENTINE PREDICT DURABLE BADGER

(N, 1000, 7) (v, 0100, 7) (A, 0010, 7) (W, 910, 7)
7,8 CHILLY TURPENTINE SHELVE RADICAL

(A, 0010, 8) (N, 1000, 7) (v, 0100, 7) (NA, =109, T)
9,10  ENCIRCLE DURABLE LIMITATION TIDY

(v, 0100, 8) (A, 0010, 7) (N, 1000, 8) (va, 019, 10)
11,12  SHELVE LIMITATION FRAGILE TINGE

(v, 0100, 7) (N, 10 00, 8) {A, 0 010, 8) (v, 6 40, 8)
13,14  FRAGILE BURNER ENCIRCLE EPIDEMIC

(4, 0010, 8) (v, 1000, 8) (v, 0 100, 8) (N, 80 2, 8)
15,16  DURABLE ENCIRCLE BURNER EXEMPT

(A, 0010, 7) (v, 01092, 8 (N, 10 0 0, 8) (va, 055, 6)
17,18 BURNER SHELVE . CHILLY HUDDLE

(N, 10 0 0, 8) (v, 0100, 7) (A, 0010, 3) (N, 910, 7)

ERIC
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These instructions were followed by four examples, three of them filled
out and the fourth presented for the child to try for himself. The first
exemple utilized the UGF word ASHORE, and only one sentence was given as
an illustration. The second and third examples used the MGF words CAMP and
LEAN; the illustrative sentences used CAMP first as & noun and then as a verb,
and LEAN first as & verb and then as an adjective, CAMP was chosen for an
example because it curries the same basic meaning in both noun and verb forms,
while LFAN was chosen because the verd sense is quite different from the
adjective sense, CROSS was chosen &s an example for the child to try for himself
because it exhibits considerable polysemy; it is an NVA word in which both same
and different meanings occur across grammatical parts of speech, The purpose
of the instructions was to suggest, but only by implication, that the several
sentences that could be given might gxempliiy not only different meanings
of a word but also dirferent parts of speech,

The reason for asking the subjects to give more than one sentence, if
they could think of more than one way to use the word, was to see to what extent
they might tend to vse the word in different grammatical functions, At the
same time, it was thought that the part of speech used in the first sentence
the child gave would indicate what part of speech was most potent in his
perception of the word.

The test forms were printed and the responses were to be written, The
stimulus words were presented in "all caps.” (This proved to be a mistake
since it was not intended that the words be interpreted in cayitalized form,
as some of them were, e.g., General with the name of a general, or Camel
as the name of a brand of cigarettes.) There were no instructisns as to vhether
the illustrative sentences could or could not contain derivational forms

[: T}:~s, third person singulars, past tenses, etc.) because it was thought

40
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that such instructions might place undue constraint on perceiving a word and
generating a sentence illustrating its use. One of the examples, in fact,
used LEAN in the form LEANED,

The test forms were administered to class groups with no time limits,
In general, two test forms were administered to every child, and at least
one test form was completed by every child. Average completion time per test
was approximately 15 minutes; within 20 minutes, over 90 percent of the
responaents were able to finish a given test form. It should be noted, however,
that the test reguired the student to write only 18 sentences, He could write
more sentences if he could think of "other ways'" to use a given word beyond
his first sentence, Actually, meny pupils wrote only one sentence for the majority
of the words,

The testing was introduced as part of an experimental project ("We want
to find out how you and others in your grade use certein words"). Respondents
were not asked to write their names on the test forms, and there was no record
of the sex or age of the child., Instructions on the cover page were read
aloud to the students, the sample items were discussed, and any questions
raised were answered in a way that would not reveal the true purpose of the

test,

Subjects

The forms were administered to a total of 243 pupils in grades 3, 6,
and 9 in the Princeton (N.J.) Day School and in grade 6 in a public school
in the Philedelphia school system. Table 3.2 shows the numbers of pupils
taking each form af, each level. The plan was to give as many forms (levels)
to each pupil as he could complete within a class period. Since class pericds
varied in length for different schools und different grade levels, and sinc:

O
[E [(:ipils took different amounts of time, the number of forms completed by the

s ; 1
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Table 3.2

Numbers of Pupils Receiving Fach Level and Form at Each of Two Schools,
Princeton Day School {P.D.S.) and & Philadelphia School

Form

A B c Total
FDS Pnil. Tot. FDS FPhil. Tot. PDS Fril. Tot. FPDS Phil. Tot.
Level I 3% 9 - 9 9 - 9 11 - 11 29 - 29%
6 24 2 26 25 6 ;A 6 P I3 W BT
Total 33 2 35 34 6 Lo 35 6 41 102 14 116
II 3 10 - 10 10 - 10 8 - 8 28 - 28
6% 26 17 L3 27 18 45 25 19 Ly ™ 54 132
9 28 - 28 2 - 24 2% - 22 B = _18
Total 6k 17 81 61 18 79 59 19 8 184 54 238
111 6 2% 19 43 26 16 4o 28 17 4s 78 52 130
9* 29 - 29 21 = 2T % - 2 8 - @ B
Total 53 19 T2 53 16 69 54 17 7L 160 52 212
w 6 15 - 15 1b - 1h 17 - 17 L6 - L6
9 21 - 2 g = =21 28 = 8 B8 = 82
Total %2 - 42 b1 - 41 45 - ks 128 - 128

*

Grade 3 received Level I forms first; grade 6 received level II forms first; and
grade 9 received Level III forms first. Thus, the totals {29, 132, ard 82
respectizely) represent the -1c numbers of cases employed mt each girade, summing
to N = 243,

12
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pupils varied. The test booklets were passed out in prearranged order by
form (A, B, C, A, B, C,.....) so that the forms were in effect distributed to
random thirds of each class group. The first level given to grade 3 was Level I,
to grade 6, II, and to grade 9, III. After a pupil completed his first test
booklet, he handed it in and was given a second booklet. The second form-level
given to grade 3 pupils was II, to grade 6 pupils, III, and to grade 9 pupils, IV,
In grade 9 at the Frinceton Nay School, sufficient iime was available to give
most of the pupils a third form-level, namely Lével II. In this wey it was
possible to obtain data on the several levels at several different grades
in order to trace developmental trends. It would have been unproductive,
however, to give the higher levels to the lower gredes since those levels
would have been too difficult for the lower grades.

Princeton Day School is a private school whose pupils tend to be selected
from upper middle and upper socioeeoﬁomic classes; in contrast, the school
at which tests were given in the Philadelphia area drew pupils from lower
middle armt lower socioeconomic classes, and had a high percentage of black
students. Unfortunately, it was possible tc obtain data only from 6th grade

classes in Philade.phia, with Tevels I, 1I, and III.

Scoring of responses

All responses (both to UGF and MGF words) were scored irdependently
by two research assistants, The relatively few discrepancies were resolved
in discussion between these two and Dr. Joanna Williams, & Visiting Research
Associate.

The responses were classified into the following types:

N Noun {including plurals and possessive foims)

vV Verdb (including third rerson singular aid past tense forms)

A Adjective (including :omparativ.s and cuperlatives in -er, ~cst)

43
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Adv  Adverb
% Other (prepositions, conjunctions, etc.)
PresP Present Participle (later combined with verbs)
PPA Past Participle (later comtined with verbs)
G Gerund (later combined with verbs)

NS Uninterpretable (for exampie, a sentence like "I saw a flower blossom"
in which the part of speech of blossom is aizwiguous)

T "Dlegal" transformation of the word to another part of sp=zech,
e.g., s8dding ~ly, -ness, -tion, or some other derivational form

D Meaning of the wora not understood by the respondent (often resulting
in gremmatical misuse of the word), e.g., interpreting SPARE as
if it were SPEAR

I Improper use of form, even when correct meaning is implied, e.g.,
"I am so old that I am getting elder.”

/N/ Definition sentence in which the word is used in citation form, thus
giving no indication as to its part-of-speech use, e.g., "What
does penitent mean?"

Some of the respondents used certain words in titles or as brand names.
GENERAL and PRINCE when used as a part of a title were scored as nouns
{"General MacArthur," "Prince Philip," etc.). "“CAMEL" as the name of a brand
of cigarettes was scored always as a noun, whether or not it was followed
by the word '"cigarette." Other words in titles were scored according to the
way the word is used in the title; e.g., FREE in the title of the movie
"Born Free' was scored ws anadjective; DIZZY as the title of a popular record
was scored as an adjective because the word appears so in the lyrics
("I'm s dizzy").

In a number of cases, i* was decided to score atiributive nouns as

adjectives, e.g., SCREEN in "screen door,'" WAX in "wax candle.,"

O
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RESULTS

The success of this experiment depended in part on the extent to which
the responses were complete, at least for the first sentence that was to be
written. Each respondent's paper was scored for the number of sentences
written as the first response to the stimulus items; Table 3.3 shows the mean
and standard deviation of this score for each level, grade, and form. The
naximun possible value of this score was 18. The variation in the means
reflects the varying difficultie- of the test~form levels in relation to
the grade levels, To some sligﬁt extent it may reflect the fact that some
forms were given second, with the consequence that a few students were not
able to finish within the time available. It may a&lso reflect some variation
in the overal. ability of the ssmples, the students at Frinceton Day School
beirg Jjudged to be on the average more able than those at the Philadelphia
schools where testing was done. 0On the whole, however, the data were relatively
complete, The overall percentage of attempts was 91.1% for Level 1 data,

02,3% for Level 2, 87.6% for level 3, and 84.7% for Level 4, There were no
significant differences among forms at a given ievel snd grade, but perfo.iance
varied significantly over grades except in the case of Level 1 between grades

3 amd 6,

Not all the sentences written represented "valid" vuses of the stimulus
words, however. In the analyses to follow, only those responses were counted as
valid +that used the stimulus words in legitimate ways as nouns, verbs, or
adjectives.l The "valid" verb responses included uses as present or past
participles, or gerunds. Responses coded as NS (Uninterpretable), T ("Illegal
transformation" to other parts of speech by the use of derivational sutfixes

and the like), D {"Meaning not understood"), I ("Iuproper use of form"),

lA few words elicited were used as adverbs, e.g., LAST. Such responses were
@ rare, however, and for the purposes of this experiment such responses were ‘453
[E l(jdiscounted, i.e., considered as "invalid."
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Table 3.3

Nimber of Items Attempted (with '18th Senterce” Writien)

Level frade N fbrm A fonm B fonn ¢ 511 Forme % Completed
X G X o X [+ X o]
1 * 29 6,78 L.k0  17.44 0.68 16.27 2.38 16.79 1.77 F=1.05 n.s.
6 87 .6.42 3.3% 15.97 k.Y 16.43 3.35 16.26 3.67 F= .15 n.s.
Total 116 16.40 3.31 91.1
Fl,llB =(2.55 n.s.
2 3 28 ‘4,20 2,18 13.30 3.23 12.87 3.95 13.50 3.19 =38 n.s.
6% 132 .7.60 1.06 17.76 0.60 17.57 1.0L 17.64 0.91 F=,52 n.s.
9 _18 6.k 3,06 14,92 Loo 15.92 3,51 16.00 3.52 F=.03 n.s.
Total 238 16.62 2.75 92.3
F2’35 =38.1 p < .00l
3 & 130 14.05 5.3% 15.00 4.oh  14.36 4.39 1k.46 L.64  F=46 n.s.
g* _E2 17.83 0.4 17.89 0.31 17.85 ¢.36 17.85 0.39 F=,18 n.s,
Tota,  2l- 15.78 4.00 87.6
FLHD=h3£O p < .00L
‘ YE 12.27 4,30 11.53 L. %6  13.07 &.79 12.3% L.58 F=.12 n.s.
9 &2 16.93 1.36 16.78 1.50 16.96 1.21 16.83 1.36 F=.1% n.s.
fotal 198 15.26 3.67 84.7
Fl,126 =68.9 p<.00L

¥Pi1st ievel given at thése grades.
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/N/ ("Definition sentence™}, or O (No response) were considered "invalid."

It is of interest to consider, first, the extent to which "valid"
first sentences were written for the UGF words. The validity of the experiment
itself depended on how well the subjects responded to the UGF words and the
extent to which they used these words in the expected parts of speech, 8lnce to
the extent that they did not reepond to the UGF woids according to expectation,
there would be no possibility of a priming effect. Table 3.4 presents the
relevant data, The first three columns of this table show the percentages
with which the students gave valid sentences using the stimulus words. The
variation in percentages reflects not only the types of variation mentioned
above (the order in which the forms were given, and the varying composition
of the samples), but slso the relative difficulty of the words. Most of the
words were responded to in a velid way by a large majority of the students
at a given grade level, but a few were of considerable difficulty. Words
that were validly employed in sentences by fewer than 2/3 of the students
at a given grade level were the following: DESPERATE, ORGANIZE, PERSONAL,
and RENOUNCE at grade 3; and ABSURD, RENOUNCE, BURNER, and LIMITATION at grade 6.
In general these findings are in agreement with the Dale ratings.

The final three columns of Table 3.3 show the percentages with which the,
UGF words were used in the three designated perts of speech, noun, verb. &nd
adjective, as represented in the rodings. In nearly every case, the stimulus
word was used in the expected part of speech. It is probable that a few
nonzero percentages that are nevertheless close to zero represent coder error.
The only words for which there seem to be significent departures from the
expected part-of-speech use are BURNER, coded in 9.8% of the valid instances
as an adjective, and SHELVE, expected to be used as & verb but actually

used in 65.1% of the valid responses at Level 4 as a noun in the form
Q
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Word
AFRATD
COUNTRY
COUSIN
ENTER
EXPLAIN
HONEST
FRINCE
REAL
SEND

Word

ARISE
CAMEL
DESPERATE
LANTERN
OVEN
ORGANIZE
PERSONAL
RAINY
SOFTEN

~40-

Teble 3.4

"First Sentence" Responses to Grammatically Unambiguous (UGF) Words

1b
la
2a
1b
28
2a
1b
1b
la

Dale

R N e i i

Dale

N N L e

Gr. 3%
(nv=29)

96.5
100.0
86.2
96.5
89.7
86.2
93.1
100.0
100.0

67.9
9.4
60.7
82.1
100.0
60.7
€0.7
9.4
60.7

Com~

Gr.6 Gr.9  bined

(N=87) (N=116)
%0.8 - 92.2
93.1 - 94.8
97.7 - 94.8
84,7 - 87.1
86.2 -~ 87.1
87.4 - 87.1
79.3 - 82.7
83.9 -- 87.9
98.8 - 99.1

Level II

Com-

Gr.6* 0r.9 bined

(N=28) (N=132) (N=78) (N=238)
91.7 89.7 88.2
100.0 92.3 97.1
89.4 85.9 84.9
99.2 8.2 90.3
93.2 98.7 99.2
90.9 T4 4 81.9
93.2 87.2 87.4
93.2 87.2 95.0
94.7  80.8 86.1

Level I
Percent Valid Responses

#*
First level given at these gredes.

48

No.

Valid
Responses

107
110
110
101
101
101

No.

Valid
Responses

210
231
202
215
236
195
208
226
205

Part of Speech

__(Percent)
Noun Vb, AdJ.
0.9 -- 99.1
98.2 0.9 0.9
9.1 09 -
-- 100.0 -
<~  100.0 -
-~ -- 100.0
100.0 -- -
- -~ 100.0
0.9 99.1 -~

Part of Speech

(Percent)
Noun Vb, Ad).
0.5 38.5 1.0

97.8 - 2.2
- - 100.0
100.0 - --
98.3 0.4 1.3
1.0 99.0 --
1.0 - 99.0
0.9 - 9.1
1.0 -- 99.0
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Table 3.4 (continued)

Level III
Percent Valid Responses

No. Part of Speech
« Con- Valid (Percent)
Word Th. Dale Gr.3 Gr.6 Gr.9 Yined Responses Noun Vb, AdJ.
(N=13C) (N=82) (N=212)
ABSURD 6 5 - 62.3 98.8 76.4 162 - -~ 100.0
COMPETITION 6 4 - 73.1 93.8 83.0 176 100.0 -~ -
DISTRIBUTE 5a 7 - 90.0  97.6 92.9 197 0.5 99.5 --
LONESOME 5a 1 - 86.9 100.0 92.0 195 - -- 100.0
ORCHESTRA 5b 3 -- 93.8 97.6 95.3 202 100.0 -~ -
RAINFALL 6 b - 88.5 100.0 92.9 197 99.0 1.0 --
RENOUNCE 5a 7 - 46,2 78.0 58.5 124 -- 100.0 --
UNDISTURBED 6 i - 77.7 100.0 86.3 183 - -- 100.0
WEAKEN 6 1 - 5.4 93.9 82.5 175 -- 100.0 --
Level IV
No. Part of Speech
Com- Valid _{Percent)
Word Th Dale Gr.3 Gr.6 Gr.9 bined Responses Noun Vb, AdJ.
(N=46) (N=82) {(N=128%

BURNER 8 2 - 65.2 100.0 87.5 112 9.2 .- 9.8
CHILLY 8 1 - 6.1 92.7 86.7 111 -- -~ 100.0
DUPABIE 7 b - 78.3 96.3 89.8 115 - -- 100.0
ENCIRCLE 8 3 - 7.7 96.3 87.5 112 -- 100.0 --
FRAGILE 8 3 -- 80.4 97.6 91.4 117 -- -~ 100.0
LIMITATION 8 i - Lt .6 96.3 78.1 100 98.0 -~ 2.0
PREDICT 7 i - 91.3 87.8 89.1 114 0.9 99.1 --
SHELVE 7 7 -- 73.9  87.8 82.8 106 65.1 34.9 --
TURPENTINE 7 3 - 89.1 98.8 95.3 122 98.4 0.8 0.8

*
Firet level given at this grade.
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SHELVES (plural). In the main, subjects responded to the UGF words in the
manner in which they were expected to respond to them; at least it may be

said that they responded to themn sufficiently in accordance with expectation

to validate the design of the experiment, which assumed that they would in fact
respond to the UGF words in the anticipated parts of speech,

Table 3.5 gives data on the extent to which the subjects responded
validly to the MGF words, i.e., wrote "first sentences" using these words
in legitimate ways. One has the impression that the students had more difficulty
in responding to MGF words than to UGF words. Words validly used by fewer
than 2/3 of the studenis at a given grade level were as follows: SAVAGE,
MORAL, INDIVIDUAL, and MATURE, at grade 3; ANIMATE, DAZZLE, PENITENT, TARRY,
RADICAL, TINGE, EPIDEMIC, EXEMPT, and HUDDLE at grade 6; and ANIMATE, PENITENT,
and TINGE at grade 9, One hesitates to draw the conclusion, however, that
MGF words are in general more difficult to put into sentences than UGF
words of comparable frequency, because the samples of UGF and MGF words used
in this experiment were too small and too poorly matched, even in terms of
Thorndike frequency-rank indices, to support such & conclusion, It was not
within the scope of this research to pursue the interesting possibility suggested
here,

The last three columns of Table 3.5 give data on the parts of speech in
wrich the MGF words were used., Because this experiment was not designed to
obtain normative data they should not be regarded as necessarily giving
good estimates for normative purposes. More trustworthy data on these same

words will be presented in Chapter 1V,

Is parsing behavior subject to a "priming effect'?

In order to study the main question which this experiment had been designea

Q wer, all the '"valid response" data were arranged so as to compare the

ERIC
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Table 3.5

Responses to Grammatically Ambiguous (MGF) Words

Level I Part of Speech
% Valid No. Valid {Percent)
Word Th. Dale MOF Vector Grade Responses Responses Noun Verb Adj.
SAVAGE 2b 1 Lob 3 65.5(N=29) 19 52.6 - L7k
6 100.0{N=87) 87 56.3 2,3 b1y
z 91.4{N=116) 106 55.7 1.9 Lao,5
LIVE la 1 091 3 93.1 o7 — 92.6 7.4
6 87.4 6 — 85.5 1ik.5
88.8 103 -~ 67.4 12,6
BLOSSOM 2a 1 820 3 96.5 28 78.6 o21.4  --
6 90.8 79 6.6 25,4 -
£ 92.2 107 68,2 31.8 -
GENERAL Ia 1 106 3 93.1 27 81.5 - 18.5
6 93.1 81 59.3 - 40.7
z 93.1 108 64.8 - 35.2
FREE la 1 019 3 82.8 ok - L2 g5.8
6 85.1 T4 -~ -- _100.0
87.0 101 - 1.0 99.C
GLANCE 2b 1 6 k4o 3 89.7 26 k2.3 57.7 -
89.7 78 66.7 _33.3 --
z 89.7 104 60.6 39.4 -
INSTANT 2b 1 901 3 93.1 X 63.0 -~ 37.0
' 6 77.0 67 47.8 -~ 52.2
81.0 9k 52.1 -- kr.9
DIRECT 1b 1 064 3 2.4 21 -- T1.4  28.6
6 67.8 59 - 33.9 €6.1
z 68.9 &8¢ - 43.8 56.2
JUMP 2a 1 280 3 96.5 28 3.6 96.4 -
6 78.2 68 17.6  82.4 --
82.8 % 13.5 86.5  --
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Teble 3.5 (continued)

Level 1I Part of Speech
% Valid No. Valid (Percent)

Word Th. Dale MGF Vector Grede Responses Responses Noun Verb Adj.
FLDER 3b 1 208 3 71.4 (4=28) 20 60.0 - 40.0
6 88.6(N=132) 117 65.0 - 35.0
_9 89.7(N=78) T0 81.4 - 18.6
L 87.0(N=238) 207 70.0 - 30.0
SPARE 2a 4 082 3 96.4 27 18,5 22.2 59.2
6 99.2 131 0.8 41.2 58.0
9 100.0 18 3.8 48,7 474

L 99.2 236 3.8 1.5 sk,
SCREEN ba 1 910 3 96.4 27 66.7 -- 33.3
6 100.0 132 59.1 8.3 32.6
9 97.4 76 59.2  13.2 27.6
L 98.7 235 60.0 8.9 31.1
MORAL 3a 4 1009 3 28.6 8 87.5 -- 12.5
6 84.1 112 82.0 - 18.0
9 80.8 63 65.1 - 34.9
L 76.5 182 76.4 - 23.6
LAST 1a 1 127 3 89.3 25 - 4.0 95.0
6 100.0 132 0.8 9.1 90.2
_9 _91.0 yel b2 12.7 83.1
L 95.8 228 1.8 9.6 88.6
WAX 3a 1 460 3 89.3 25 40.0 44,0 16.0
) 6% 98.5 130 51.5 32.3 16.2
9 82.0 64 s4.7 371.5 7.8
L 92.0 219 51.1 35.2 13.7
INDIVIDUAL 3a 3 703 3 21.4 6 50.0 - 50.0
6 88.6 117 65.0 -- 35.0
9 69.2 sh 75,9 -- 241
L 4.3 A7 67.8 -- 32.2
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Table 3.5, Level II (continued)

Part of Speech

% Valid No. Valid (Percent)

Word Th, Dale MGF Vector Grade Responses Responses Noun Verd AdjJ.
MATURE ba b 055 3 21.4 6 - 16.7 83.3
6 89.4 118 - 6.8 93.2
2 ___69.2 sl -~ 14.8 85.2
z .7 178 -~ o.6  9n.L

DIP 3a 1 280 3 78.6 22 27.3  72.7 ——
6 98.5 130 63.8 36.2 —-
9 69.2 54 66.7  31.5 1.9
z 86.5 206 60.7 38.8 0.5

Level III
Part of Speech
% valid No. Valid _(Percent)

Word Th. Dale MGF Vector Grade Responses Responses Noun Verb Adj.
OFFTCTAL 3a 3 505 6 93.1(N=130) 121 31.k - 68.6
9 97.6(N=82) 80 55.0 - 45.0
I g, 8(N=212) 201 40.8 -- 59.2
ANIMATE 6 6 091 6 37.7 kg - 93.9 6.1
5k.9 45 - 57.8 42,2
by L44.3 o4 - 76.6  23.4

CHART 5b 1 910 6 90.8 118 83.1 11.9 -—
97.6 80 73.8  25.0 1.2
I 93.4 198 82.3 17.1 0.5
FRIMARY 5o 5 109 6 71.5 93 15.1 - 84%.9
100.0 82 17.1 -- 8.9
z 82.5 175 16.0 - 84.0
D1ZZY 6 2 019 6 86.2 112 - --  100.0
_9 100.0 82 -- -- 100.0
L 91.5 164 -- --  100.0

CHISEL 6 2 460 6 72.3 =10 83.¢c 17.0 -
100.0 82 £9.5 30.5 -

L 83.0 176 6.7  23.3 -




Word
CARDINAL

LIMP

DAZZLE

Word
PENITENT

TARRY

BADGER

RADICAL

T1DY

TINGE

(o)

5b

S5a

-~

5a

10

Le.

Table 3.5, Level III (continued)

Part of Speech

% Valid ho. Valid (Percent)

Dale MGF Vector Crade HResponses Responses Noun Verb Adj.
3 703 6 9.2 103 83.5 - 16.5
_9 100.0 82 _70.7 -- 29.3
z 87.2 185 77.8 - 22.2
1 oOLé6 6 8.4 102 14,7 51.0 34.3
_9 96.3 79 6.6 32,9 k.5
z 85.3 181 19.9 43,1 37.0
3 190 6 61.5 80 1.2 83.8 5.0
9 82.9 68 13.2  85.3 1.5
z 69.8 148 12.2 8L.5 3.

Level IV ‘

Part of Speech

% Valid No. Valid __{Percent)

Dale MGF Vector Grade Responses FKesponses Noun Verb Adj.
6 Loé 6 26.1(N=46) 12 8.3 -- 9.7
9 41,5(N=82) 34 8.8 -- 91.2

b 35.9(N=128) L6 8.7 -- 1.
L 091 6 65.. 30 - 83.3 16.7
_9 8L.7 67 3.0 88.1 9.0
b 5.8 97 2.1 86.6 11.3

b 910 6 80.4 37 81.1 18.9 -
_9 86.6 Ti 6k.8  35.2 —

E 84,3 108 70.4  29.6 -
5 -109 6 45.€ 21 14.3 -- 85.7
_9 100.0 82 57.3 -- 42,7
z 80.5 103 48.5 -- 51.%
3 019 6 82.6 38 - 211 8.9
9 98.8 81 - 18.5 81.5
L 93.0 19 ~- 19.3 0.7

N 640 6 17.4 8 87.5 - 12.45
9 61.0 50 92.0 8.0 -
b k5.3 58 9l1.4 6.9 1.7

|
N



Word
SPIDEMIC

EXEMPT

HUDDLE

()N

Dale
L

U

47—

Table 3.5, Level IV (continued)

MGF Vector
goe2

190

Part of Speech

(9]

9 valid No. Valid (Percent)
Grade Responses Responses Noun Verb  Adj.
6 ks .6 21 g85.2 - 4.8
g 95.1 _ 78 97.% - 2.6
z 7.3 99 9v.0 - 3.0
6 4.3 2 --  {50.0) (50.0)
9 67.1 55 -- 20.0  80.0
Z Ly .5 5T - 21.1 T78.9
6 63.0 29  55.2 A48 -
9 100.0 82 65.9  34.1 -
b 86.7 1 53.1  36.9 -
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probabilities of giving a certain part of speech for a given MGF word as a
function of the part of speech in which the preceding UGF word had been classified.
(Here we have reference to the classification that had been assigned to the

UGF word prior to the experiment, not to the classification assigned by the

subjecﬁ. As noted above, however, nearly all UGF words were actually used in
the parts of speech in which they had been previously classified.) Data
were pooled over schools and grades. This resulted in a 3 x 3 contingency
table for each MGF word, for (part of speech of preceding UGF word) x (part
of speech in which the MGF word was used in the first sentence written),
It was then possible to apply a chi-square test to the contingency table.
In many cases, when frequencies in one column sunmed to zero or a small number,
it was necessary to collapse .n¢ contingency table to a 3 x 2 table; in 8 few
cases, no test was possible becau.¢ all or nearly &ll frequencies occurred
in a single coluun.

For exemple, at Level 2, the MGF stimulus WAX had been preceded by the
UGF (N) stimulus CAMEL in Form B, the UGk (V) stimulus SOFTEN in Form A, and
the UGF (A) stimulus PERSONAI in Form C, With valid response data from
grades 3, 6, and 9 pooled, the resulting contingency table was as follows:

Part of speech written

for WAX
Preceding item - Form N v A ~ Total
N B 37 26 u T
v A 41 2k 9 T
A C 34 27 10 11
112 17 30 219

When columns V and A in the above table were combined, computation yielded

& chi-squared value of 0.88, a.r. =2, p > .70,

ERIC
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Of the 28 (out of & possilile 36) tests that were made in this way,
only one test yielded a chi-squared value with p < .05; this was for the word
DAZZLE, with ﬂ? =T7.99, d.f. =2, p < .025. 8Since one would expect about one
such result out of 28 by chance, it‘is unlikely that any real significance
can be attached to it. Examination of the dsta for DAZZLE suggests tnat if
anything, there was & negative priming effect; that is to say, an adjective
was less likely to be written when the item was preceded by an adjective.

Examination of the data grade by grade revealed no case in which there
was likely to be some sort of significant interaction of & priming effect
with grade.

The conclusion for this pilot experiment was clear; at least under
the conditions of the experiment, where each MGF stimulus was preceded by one
UGF stimulus, no significant priming effect was detectable. It appears that
when $3 are presented with a list of words in isolation and are asked to maks
up sentences illustrating each word, they perceive and respond to cach worda
as a separate entity, ard there are no significant intralist influences on these
perceptiorns,

It is possible, of course, that a priming effect might have been more
prominent if Ss had been asked to make up only ore sentence per word. In
this experiment they were asked to maXke up more than one sentence if they
could think of different ways to use the word, and many Ss did write
more than one sentence for a given word. Table 3.6 reports data bearing on
the extent to which Ss tended to write more than one sentence for a given
stimulus word, depending on whether it was a UGF or MGF word, and the extent
to which there was & change in part of speech when they wrote the second
sentence for an MGF stimulus word. The data in Table 3.6 are pocled over

forms since there was no evidence of any sigunificant differences among

)
E TC“orms in this respect,

s o/
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From Table 3.6, it appears that (1) as grade increases, there is an increas-
ing tendency to write a second or third sentence; (2) particularly st the higher
grades, more sentences are written in response to MGF stimuli than to UGF stimuli;
and (3) as grade increases, there is an increasing tendency to change the part
of speech when the second sentence is written, However, these results are
probably to some extent confounded with a rumber of extraneous variables, such
as the nature of the samples, whether the form was the first one completed,
the folysemy vs, polysyntegay of the words, ete., Analysis of some of these
matters will be more profitable in connection with the experiment to be reported

in the next chapter, where the relevant gdata are more ample.

08
O

ERIC

Aruitoxt provided by Eic:



Level Grade

1 3
6
Total

Total

Lata on Second or Third Sentences Written to thek

N

29
81
116

28
132
18
238

130
2
212

8
)28
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Table 3.6

4

{Data pooled over forms)

Mo, of UGF items
for which & 2rd
or 3rd sentence
was written

X o
3.14 3.32
1.4 1.95
Fl,llu'—'u'sl" p<..001
1.18 1.69
3.94 2.80
3.22 2.47
F2’235=l3.07. ?< 001
1.38 1.85
4,07 2.66
Fl, 010~ Th. p<,001
0.k2 0,68
4,06 2.61

Fl’126=8l". P< 001

No. of MGF items
for which a 2nd
or 3rd sentence
was written

X o
3.59 3.02
2.42 2.45

1.46 1.88
5.48 2,11
6.40 2.24
F2’235=55. p<.001
2.61 2.31
7.07 1.78
Fl’ 210=221. p<.001
0.3 0.88
3.94 2.10
1'1,126=117. p<.O01

Stimuli

No. of MGF items
in which the 2nd
senterce changed
the part of speech

X o
1.07 1.05
1.49 1.66

Fl,]_l)-i=l'65' n.s.

0.46 0.87
2.82 1.61
4,04 1.91
F2,235=’+8. p <.001
1.07 1.28
4,02 1.65
Fl,2lO'=2)+o' p <.001
0,28 0.68
2,70 1.91

Fl,m6=67‘ p <.00
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Chapter IV
Grammatical Pevceptions of 240 MGF Words at Three Grade Levels:

A Normative Study

Introduction

Since it had been determined, in the pilot experiment reported in Chapter III,
that there were apparently no significant sequential effects in the grammatical
verceptions of words rresented in isolation, it became possible to proceed
to the study of & much larger pool of MGF words. Data on & large number of
MGF words were required for use in designing the main exgeriment (to be reported
in Chapter V) on children's coumprehension of MGF words in various contexts.

As in the previous experiment, the data that were of most interest were
the empirical probabilities with which each MGF word was used in the several
parts of speech when the children were presented with the word in isolation
and asked to use it in one or more sentences. When & word was used with a
high probability in a given part of speech in the first sentence written by
a respondent, it was assumed that the word was well known in that part of
speech by children at a given grade level. When a word was used with a low
probability in a given part of speech, it was assumed that the word was less
wvell known in that rart of speech. However, attention was directed also to
the probability with which a word was used in a different part of speech in
& second sentence, If the probability of charnging grammatical function in
a second sentence should prcve to be relatively high, it ccnld te assumed
that the word was relatively well known in the respective parts of speech,
These data would be useful, it was thought, in identifying words whosc relativeiy
unusual grammatical furctions were unlikely t0 be known by children at the

several grade levels involved in this study.
O

HY 60
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A supplementary question of interest here was that of how successful
the respondents were in using the MGF words in seuntences. The proportions of
respondents who could use the words successfully in sentences represented date
that would index the relative difficuities of the words. These indices could
be compared with other information that might bear on word difficulty, such as
the Thorndike frequency-rank indices and the Dale ratings.

It was also of interest to note developmental changes, if any, in respondents'’
success in using the MGF words in sentences, in the probabilities with which
they used them in the several possible parts of speech in the first sentence
written for each word, and in the probabilivies with which they used the words
in changed grammatical functions in a second sentence.

Finally, it was of interest to compare the empirical part-of-speech
proportions with the "MGF vectors' that had bzen assizned to the words by methods
described in Chapter II,

The pilot experiment reported in the previous chapter yielded limited
data on 36 MGF words. The present chapter reports further data on those words
as well as data on 204 additional MGF words. Since this study was not concerned
with children's knowledge of UGF words, no furiher data were obtained for

such words.

Method

In order tco obtain data on a large number of MGF words and at the same time
limit the words presented to each respondent to a reasonable number, nine
different test forms were prepared, each with 26 or 27 words. These comprised
three forms at each of three levels of difficulty as cdetermined by Tﬁorndike
frequency-runk indices. (The data on Dale ratings of words had not been developed
at this stage of the research,) The forms included the 36 words previously

ERIC
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studied, plus 204 additional words that were selected from the MGF compilations reported
in Chapter II as follows:
Level 1 . 36 worde from categories la and 1b (Thorndike ratings)
37 words from categories 2a and 2b
72 words, 24 in each of three forms (I-A, I-B, I-C)
Level 2 41 words from categories 3a and 3b
31 woras Jrom categories k4a and 4b
72 words, 24 in each of three forms (II-A, II-B, II-C)
Level 3 23 words from categories 5a and 5b
. 19 words from category 6
18 words from category 7
60 words, 20 in each of three forms (III-A, III-B, III-C)
The 204 additional MGF words were distributed randomly among the three

forms at each level; the distribution that resulted was as follows, in

terms of types of MGF words according to the MGF vectors:

Level 1 Level 2 Level 3 Total
Type NV 42 60 4o 152
Type NA 16 6 8 30
Type VA 5 0 2 7
Type NVA 8 & 1 15
Type N,V,A,Other 1 0 0 1
Total 72 2 6 2ok

In order to insure that reliable additional data would be obtained
on the 36 MGF words used in tlie previous experiment, appropriate subsets
of these were placed early in each form so that they would have a highe:x
likelihood of bveing responded to if the stuaent did not ccmplete his form
in the time ellowed. Thus, the first three words of Level 1 and Level 2
forms were MGF words used in Levels I and II of the previous experiment,
respectively, and the first six words of Level 3 were MGF words from

Q rels IIT and IV of the previous experiment, Beyond these words, the

ERIC
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additional MGF words were randomly ordered within forms,

As in the previous experim:nt, each test form had & cover page giving
instructions; this cover page was identicol for all nine forms. (A sample
form is shown in Appendix C.) The instructions resd as follows:

"We want to find out how you and others in your grade use certain
words.

"For each word write two short, complete sentences showing that you
know how to use that word. Write the first sentence that you think of.
Then, write another sentence using the word in a different way."

These instructions were followed by four examples, three of theﬁ filled
out and the fourth for the child to try for himself, All sumple words

vere MGF words of high frequency (right, paint, clear, and rest), and the

samples illustrated ditferent grammatical functions of these words. It
was hoped in this way that the subjects would receive an implicit set to
write words in different grammatical functions, even though no specific
mention of grammatical function was made. The reason for asking each subject
to write two sentences was that it was desired to investigate the extent
to which different grammatical functions would be used under these instructions,
At the same time, it was assumed, as before, that the first sentence written
would illustrate the grammatical function in which the word was perceived
with highest potency.

The test forms were printed and the responses were to be written.
From experience with the earlier experiment, where the words were
printed in "all caps" and were otten interpreted by the subjects as proper
nount or adjectives, all words were printed in lower case.

As in the previous experiment, there were no instructions as to whether

Q entences to be written by the subject could contain derivational forms

RIC
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since lack of such instructions had not caused difficulty in the previous
experiment. Nevertheless, the samples on the cover page used the words
only in their entry forms.

Because each form asked the student to write as many as 54 sentences
(i.e., two sentences for each of 27 words in the forms at Levels ) and 2
and for each of 26 words in the forms at Level 3), it was expected that

compl =tion of each form would take most of a class period.

Subjects

It was planned to have each form of each level completed by appioximately
100 students of a given grades in order to obtain reasonably reliable data
on the proportions wit{ which different parts of speech were used. Originally
it was hoped to obtain data for Level 1 at grades 3 and 6 and for Levels
2 and 3 at both grades 6 énd 9. The difficuity of obtaining the required
numbers of subjects and the costs involved madc it necessary to abandon
some parts of this plan. It was decided to concentrate on obtaining data
for Level 1 on grade 3, Level 2 at grades 6 and 9, and Level 3 for grade 9
only. (A few cases wére obtained for Level 1 at grade 6, but not euocugh
to justify analysis,) .

An efforﬁ was mede to obtain ccoperating schools from communities
of different types (middle-clasz suburban, small twm, and inner-city)
and to make the representation as comparable as possible from grade to
grade., It is a matter of Jjudgment as to what degree this effort was

successful. Table 4,1 shows the number of cases obtained from each of four

communities, by level and grade:

ERIC
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Table 4.1
Level 1 Level 2 Level 3
Community Gr. 3 Gr. 6 Gr. 6 Gr.9 Gr.9 Total
Edison, N. J, 40 - 61 - 62 163
Ewing, N. J. 75 55 84 - -- 214
Atlantic City, N, J,. 123 -~ 168 305 339 935
Philadelphia, Pa. 64 - 92 -- 27 183
302 55 Los 305 428 . 1kgs

Edison, N, J, is a community that includes a wide range of neighborhoods,
with concentration, however, on lower middle-class and upper lowecr-class
white- and blue-collar workers; the schools at which testing was conducted

included few blacks. F¥Fwing, N. J. is primarily a middle-class suburben comnunity,

Atlantic City, N. J. is essentlially a medium-sized city that includes both
middle- and lower-class neighborﬁoods, with a consideraﬁle preportion of
Bblack students in *he schocis where testing was done. Its one high school
contributed all the grade Y cases at Level 2 and n majority of the cases
for Level 3, grade 9. The testing done in Philadelphia wes at two schools,
one (grade 3 end 6 cases) in an urban redevelopment project, and the other
{grade 9 cases) in an inner-city ghetto. 1In the aggregate, it is believed
that the data‘over the various levels ard grades come from reasonably
comparable and representative samples, with the exception ¢of the data
for Level 1, grade 6, which were in any case too meager to justify being
analyzed,

Since the forms were distributed to random thirds of each class group
(by prearrangement of the forms in the order A, B, C, A, B, C, ...), approximately

ERIC
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equal numbers took each form at each level and grad:. The method of administration

was similar to that described for the previous pilot experiment.

Scoring of data

Every position on each respondent's test form wao inspected by a research

assistant in order to classify the response according to the following key:

o

1

I

Q

R

No response (i.e., nothing written at all),

Stimuius word used as a NOUN (including possessives and plural forms),

Stimulus word used as a VERB {including forms in -s, -ed, and -ing,
except when forms in -ing or -ed would properly be clasglfied as
nouns or adjectives, e.g., BUILDING, in which cese the response
was coded T; see below),

Stimulus word used as an ADJECTIVE (including comparative and
superlative forms),

Stimuius word used as an ADVER3,

Stimulus word used in sume OTHER pert of speech.

Response not codable because of grammatical AMBIGUITY.

Stimulus word is used as & proper noun or adjective, i.,e.,, CAPITALIZED
(However, certain capitalized words were classified in the
gppropriate part of speech when they occurred in phrasal titles,
€.8., FREE was classified as an adjective in the movie title
"Born Free,") v

Word used in an IMPLIFD TRANSFORMATION to another word or part
of speech, e,g., "Is thir individual wrapped cheese?" {for individually
or "vour class used the sssociate law of addition." {for associative),.

Word used in citation or QUOTATION form, i.e., without being used
in any part of speech, as in "What does 'epidemic' mean?"

Stimulus word not recognized in its proper sense or meaning,

€.g., FILL mistaken for FEEL.



T Illegal transformation of word to anothcr part of speech, e.g.,
BUILD transformed to BUILDING and used as & noun.

U Uninterpretable bucause of illegibility or other reasons not
included above.

Informal reliability checks showed that agreemcnt was high, perticularly

when the response was clearly classifiable in the normal part-of-speech categories

{noun, verb, adjective, adverdb, other), Because of the very large volume of
data {which could have totaled about 80,000 responses if all students wrote
two sentences for each stimulus word) it was not considered worthwhile to
institute reliability checks beyond those used in training the research
assistants. In any case, the two research @ssistants who did the scoring
frequently consulted each other to decide the coding of difficult cases,

All data were keypunched and most of the analyses were done by a high-

speed computer (IBM 360/65) through the use of specially written programs.
RESULTS

The major purpose of this experiment ves to determine, by an objective
method, the relative frequency with which a large number of Qords, 240 in

all, were perceived in different parts of speech when these words were

presented in isolation. Since & large number of respondents wrote two sentences

for each word, end since in some cases data were obtained for a given word
from two grade levels, the dnta were voluminous. Therefore, this report will
restrict itself, in the main, to considering the data pooled over schools for
a given grade level, No attempt is made to analyze the data for different

schouls within a grade level.
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Furthiermore, the data cbtained for 55 cuses for Level ), grade 6 will be
iznored htecause of the small frequencies available for each ¢f the three

forms.,

Iacidence of velid, jnvalid, and no responses for "first sentence! responses

If all 1440 subjects in the designa“el groups had wrltten at least one
sentence for each word, there wonld have buen 38,452 resporses in the
"first sentence" posii’on tec score. Actusily, over the total sample, only
26,716 responces were written in the first sentence position, or £9.5%
cf pussible. The percentages for the different levels and grades were as
éollows: Level 1, grede 3, 48.57; Level 2, grade 6, 76.8%, grade 9. 71.0%;
Level 3, grade 9, 75.9%. Hovever, a consicerable numher of the responses were
rot considered valid for the purposes of tlris experiment. As shown in
Tabie 4,2, there were smull percentsges of responses that were coded as A
{ambiguous), C {capitalized), I (implicit transformations}, Q {quotation
forms), T (1llegal transformatioﬁb), and U {uninterpreteble)., Significant
fercentages of responses, renging from 1.6 to 8.4 depending on the level, form,
end grads, were coded a¢ R (not recognized in the proper sense).

Only responses scored as representing clesr and legitimate - he
words as nouns; vervs, adjectives, or other parts of speech were consideved
valid. The percentages of "velid" responst¢s at the different levels and grades
were as follows: Level 1, grade 3. 39.1%; level 2, grade 6, 66.2%, grads 9,
€7.6%; Level 3, grade 9, 70.7%. The variation in these percentages reflects
él) the varying difficulties of the words :included at the several levels,

‘2) the average abiliiy levels at the seve. al grades, and (3) possibly, but
nrobably to a limited extent, lack of comparability of the samples with

espect to abiiity or motivational levels, To the extent possible, the subjectis
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Table k.2

Percentages of Valid, Invalid, and Nc Response,

by Level, Form. snd Grades

Percentages of ell responses (1st sentence)

- e

Total No
lLevel Form Grade N Besponse A C I Q R T U Valid
A 3 102 48.8 0.6 1.3 0.0 0.rp 3.8 0.5 1.2 43.5
B 3 102 53.1 0.5 0.6 O. 0.8 T.6 0.7 2.0 34.5
c___ 3 98 52.6 6.5 0.7._0.3 0.6 2.8 0ol 2.7 35.3
All 3 302 51.° 0.5 0.9 0.2 0.5 47 0.5 20 35.1
A € 126 20.9 0.0 0.4 04 1.3 5.5 0.8 0.9 69.8
9 102 9.2 0.3 0.2 0.2 0.1 1T 0.7 ¢.2 67.4
B 6 14 22.9 0.3 0.8 ©¢.2 0.8 7.2 0L O0.h 56.9
9 106 21.8 9.2 0.9 0.1 0.2 2.6 0T 0.2 73.2
o 6 138 25.5 0.4 0.5 0.k 1.2 8.4 0.7 0.6 62.3
- 97 339 0.1 _0.1 021 0.1 3.2 ©.9 0.1 51.6
All 6 405 23.2 0.3 0.6 0.3 1.1 7.1 0.6 0.6 €6.2
305 28.1 0.2 ©.h 0.1 0.1 2.5 0.8 0.2 67.6
A 9 143 38.0 9.2 2.2 0. 0.1 1.6 1.0 0.1 7.7
B 9 147 31.2 0.2 0.7 .1 0.2 3.3 0.4 0.3 63.6
c 9 138 22.9 0.4 ©0.7_0.3 06 2.2 0.8 0.1 72.0
Al 9 428 24,1 7.3 1.2 0.1 0.3 2.4 08 o0.2 70.7

Total No. of Responses Scored (lst dentence only)
(48.5% of possible)
(76.8% of possible)
(72..9% of possible)
(75.9% of possible)
(69.5% of possible)

Level 1 Grade 3:
2 Grade 6:
2 Grade 9:

3953
8oz

2917

3 Grade 9: _BLLY

26716



70

62~

had been glven enough time to complete their forms, but the results suggest
that many did not put ennugh effort into completing the forms properly. It
is secmewhat surprising that the results i Table 4.2 do not show a greater
contrasi than one might expect between the performunces of grades 6 and 9
at lLevel 2, o. indeed betwecen Levels 2 and 3 av grade 9. No explanstion
for this fact suggests itsclf immediately,

It is apparent that the words included a® Level 1 for E&rade 3 tended
to be scmewhat more difficult for the children to use in sentences than was
expected. It is protable that or-erall, the grade 3 samples used in this
experiment were of a lower average ability level then the rather seleccet
samples used at grade 3 jin the previous experiment. The werds included for
Levels 2 and 3, on the other hand, were, apparently, apprcrximately of the
difficulty expected, with valid responses averaging around 65 to TO percent.

We mey proceed immadiately U5 a consideration of the results for the
individual words, which are tatulated in 'Table 4,3, Table 4.3, in fact,
presents a summary of mosh of the relzvant data of the experiment, zlong with
information cn the level, Torm, and item number of the word, the word number
as assigrned in Appendix A, the word, the sample from which the word was
dravn (S), the Dale rating (D), the Thorrdike frequency-rank index (TH),
the erammatical code (GC), the semantic code (SM), and the MCF vector.
Verious aspects of thzse data will be discussed in rem:ining seztions of
this chapter.

Here let us consider the wide variation among the werds with reespect to
the percentages of valid respons.s in the first scntence position. These
percentages may pe tahen, with same qualifications, es indices of the difficulty
thet the respondents had in properly using each word in a sentence. (The
najor quelification is'thab +t could be argued that some of the "nonvalid"

O
[E l(:‘responscs were in Toet "proger” uses of the wor l, particularly those voded ac
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A [ambiguous], and C [capitalized]. WNevertheless, responses coded as A or

C were relatively infrequent; the code C occurred with significant frequencies
(ten or greater) only for the following words: TOTAL, MISS, ROYAL, REVEREND,
LINK, BUFFALO, PIKE, DIAL, HONSYCOMB, and NOURTHEAST.

It would not be particularly rewardirg to study the variation in percentages
of valid responses as a function of Thorndike frequency-rank indices because
these indices are relatively homogeneous within levels. It is wceful, however,
to examine this variation in relation ta Dale ratings. A summarization of
relevant data is given in Table L4.%, where jt will be seen that median
proportions of valid responses tend to be highly related to tne Dale ratings.
Nevertheless, the proportions for given values of Dale ratings vary widely.

It may be concluded that the Dale ratings give only limited indication as to
whether children at a given grade will be successful, on the average, in
using a given word in a sentence,

Because the same words (in Level 2 forms) were given to samples at both
grades 6 and 9. it is possible to study the relationship between the pruportions
of valid responses for these words et these grade levels, The Fearsonian
correlation between these sets of proportions is .63; however, the scatterplot
(Figure 4.1) of the points reveals a most beculiar form of relationship.

The majority of the points are in the upper right quadrant and are not very

far from the line of equivalence; the deviations can be taken to represent

largely sampling error, A few words with relatively high proportions of

valid responses at grade 6 actuslly show & considerable decrement at the 9th

grade: FIST, HUT, RICE, MOTOR, DRUNK. The words AFFECT, TRIUMPH, REVEREND,

and ROVE show low proportions at both grede levels. On the other hand, a

considerable number of words shows very substantial (and ctatistically significant,
Q e 1% level) increases in proportions ot valid responses over the two
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Figure 4.1

Scatterplot fur Proporticns of Valid Responses, Level 2 Words,

Grade 6 vs. Grade §
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grade levels: INDIVIDUAL, MATURE, QUIVER, MORAL, SOLITARY, ACKNOWLEDGE,
MOTIVE, ATTIRE, POLL, LIBERAL, INCENSE, REVEREND, and ROVE. This suggests
that most of the words that caused trcuble at the 6th gradz were much better

known by the 9ia grade students.

Empirical dste on part-of-gspeech use, "first sentence written"

In Table 4.3, the columns headed P(N), P(V), P{4), and P(OT) show,
respectively, the proporticns with which each word wrs used as a noun,
as a verb, as an adjective, or as some other part of speech ir the first
sentence written for the word. In every case, the base for these proportions
is indicated in the column headed BASE N; this is the number of '"valid
responses" as defined in the preceding section. (™e meaning of the asterisks
attached to some of the proportions will be expiained below.)

There were few instances in which the words were used as parts of speech
other than noun, verb, or adjective. The only significant proportions
occur for BETTER (.182) ard for NORTHEAST (.255) for use as sdverbs.

A certain mathematical transfarmation of the precgortions makes it
possible to represent graphically the relative uses of the words @s nouns,
verbs, oradjectives} The resulting plots are shown in Figures k,2a-d, Words
useq sclely as nouns, verbdbs, or adjectives are to be found at tiie corners of

the spherical triangle; words used in various proportions os either of two

lFirst, any proportions for "other" parts of spench are igicred; i
the proportions for N, V, and A are norualized s¢ that they total unity
Then the square rocts of these normalized proportions are commted as
constituting a three-element rov vector. The coordinates of the corresponding
point in a unit circle are then found by multipiying this veclor by the ratrix:

| -5 |
V5 =5
0 1,0 i

This transformation produces a pcospective projection of & right spharical
triangle onto a plane,
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parts of speech are to be found along the sides of the triangle, placed so
as to indicate the relacvive proportions; words used in some proportion in all
thres parts <f speech are to be found in the interior of the figure. (All
points ace to be considered as being on the sturface of a sphere.)

Inspection of these figures makes i1t possible readily to identify words
tkat are asually perceived in one part of speech and relatively seldom perceived
in another part of speech, or in fact, to identify words that are about equally
often used in two parts of speech. A word that is used equally often in three
parts of speech would & pear in the exact center of the figure; a word that 1s used
equally olten in two parts of speech (but never in a third) would eppear on the side
¢” the figure halfway hetween the corners representing the two parts of speech,

In the figures, words for which the proportions are based on fewer than
30 cases are enclosed in pare-theses,

As cxpected, the majority of words are of the NV type in terms of children's
use or them in sentences; these words are represented along the hottom side
of each figure., Fewer words are of the NA type, and fewer still are of the
VA or NVA types.

The data suggest that with increasing giade level, words tend to be
used 11 & greater number of grammatical functions. At grade 3, 20 of the
Bl words are used only in a single grammatical function. A%t grade 6, only
12 of the Bl words in Level 2 forms are us/d in a single greumatical
function, whereas at grade 9, only B of these same words are so used., Of
the T8 words in the Level 3 forms, only 8 are used in a single grammatical
function. Furthermore, there is evidence from the comparison ~f grade 6 and
grade 9 daia at Level 2 that MGF words tend to have s more even d&istribution
arong grammatical functions at the upper grade level, If we consider only
13" Level 2 words iliit occur solely in thg same two grammatical functions
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Figure 4.2
Grephical Representation of Relative Proportions With lhich Words Were Used ms

Nouns, Verbs, or AdJjectives in & fentence Constructicn Tesk,

at level 1, Grede 3 (a), Level 2, Grade 6 (b), level 2, Grede 9 (c), end Level 3, Grade 9 (d).
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Figure 4.2 (cont.)
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Figure 4.2 (cent.)
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Figure 4.2 {cont.)
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at both grades 6 and 9, 44 out of 64 of the differences between the two proportions
are smaller at grade @ than at grade 6; » < ,001., That is, the words terd
to approach an even split (.5 - .5) more at grade 9 than at grade 6,

One of “he major purvoses of this pilot experiment was to identify
"anusual" grammatical functions of words, i.e., the parts of speech in which
words are seldom perceived., A purely statistical approach was teken at this
point. It was decided thet an "unusual" grammatical function wouid be orz Ior
which the true probability of occurrence was .2 or less, On the basis of
sample data, ot course, osne could only estimate such a true probability
within certain confidence levels. It was further decided, therefore, that
for the purposes of the study, an "unusual' grammatical function would be one
for which tiere was 95% confidence that the true probability was no greater
than .2 . Wilks (19%9, equation 10.18)} gives the quadratic equation for the
confidence linits of p for a confidence coefficient a :

p2 (n? + nzi) - p (2nX + nzi) + %2 =0

where n = the size ol tne sample,

|

p = & confidence 1limit for the true probability,

z = the normal deviate corresponiing to the confidence couefficient,
X = th number of "successes.,"
In the present case we wish to establish that an observed proportion,

P, 1s such that 1t {s equal to or less than that proportion, p, that yields

an upper confidence limit, p, equal tc .2, Cince 5 = X/n, we may substitute
nS = X in the ebove equation, and solve for ; as a function of n and p.

This grives:
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where A = n2
B = -n p2
C=p° (n°+ nzi) - npzi.

Solving for E ; we have:
- _ 2
p=(-B-+/ B -kaC ) / 2A.

Since we are concerned only with one tail of the distribution, the confidence
coefficient @ = ,95 corresponds to 2y = 1.64 . To see whether arn observed
proportion has an upper 95% confidence limjt no greater than .2, we need only
determine whether P, is equal to or less than the value of E yielded by the
above equation.

The asterisks given immediately to the left of proportions in Table k.3
indicate that the proportion yields en upper confidence limit no greater than
.2 at the 95% confidence level. Since the formula tekes the base n into
account, asterisks do not in generﬁl occur for small %ase n's. Of course,
in many instances asterisks occur for proportions equal to zero, but‘these may
of'ten be_discounted because the grammatical function in question would not,
in fact, ever occur. For example, the empirical proportion for BALANCE as
an adjective (Level 1, grade 3) was .000, and in fact we would not expect
BALANCE to occur as an adjective, An "unusual” grammatical function would be
one that occurs with greater than zero frequency but with an upper confidence
1imit as specified above. For exanple, according to our data, BROKE (Level
1, grade 3} was used as an adjective with a proportion of only .11ll, amd
according to the criterion specified, this 3s "unusual"; therefore it receives
an asteriek in Table 4.3.
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These results concerning "unusual” grammatical functions of words were
employed in selecting words for the main experiment, to be described in

Chapter V.

Comparison of MGF vectors with ihe empirical "first sentence'" data

To determine vhether the MGF vectors estimated by methods described in
Chapter II were good estimates of the empirical proportions with which the
wordslwere used in the first rentences written for each word, the highest
MGF vector component for each word was compared with the corresponding
empirical proportior. This analysis, of course, was carried out only for
MGF words; thus, the "highest" MGF vector component was at most 9 .

However, when a value of 9 for one part of speech was accompanied by a value
of "--1" in the MGF vector for another part of specech (denoting a proportion
vanishingly rlose to zero), it was considered separately, as if 1t were 9+ .
In case of tied elements of 5 ard 5, the correcsponding empirical proportion
was always that which corresponded to the first occurrence of 5 in the order
N - V - A. For example, for an MGf vector (0 5 5) the corresponding empirical
proportion was that for the verb. Table 4.5 shows the mean end S. D, of the
empirical proportions for each value of the highest MGF vector compenent,

for the data at each combination of level and grade. To assure a reasonable
degree of reliability in the empirical proportions, only date for words
validly responded to by at least 20 Ss were included. An analysis of
variance was applied to determire the significance of the relationship. As
may be seen, the relationship was highly significent at each level and grade.
Also, the meen proportions roughly correspond to the MGF values. If the
prediction had been ideal, the mean empirical proportion corresponding, eay,
ﬁo an MGF value of 6 would be .600, with no variance. The prediction was,

¢

]El{J!:éourse, far from this ideal case. Inspection of Table 4.3 will reveal
B
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Table 4.5
Means and Standard Deviations of FEmpirical NVA Proportin~ns {1st Sentence)

Correspording to Each Value of the Highest MGF Vector Component, for Each
Combinstion of Level and Grade, with Analysis of Variance Results

Level 1 Level 2 Level 2 Level 3

Highest MGT _orade 3__ Grade 6 Grade 9 __ocade 9
Component n X ] n X g n X g n X [}
h,5 L .564 223 ‘9 L hhl .378 9 .488 .321 L 45% 106
5 W66 .191 8 .49 .316 8 .iah 179 10 .576 .228
1 .856 .073 14 .691 .233 .79 .173 10 .709 .230

T

8 W L772 .31k 12 .783 .219 12 .757 .223 11 .818 .163
9 22 .910 .168 24 .84 .219 23 .809 .176 26 .793 .247
9+ 7 .973 .03k 13 .863 .278 14 .893 .249 16 .851 .245

Total 63 .820 .243 80 .728 .305 80 .725 .26k 7 .152 .252
F 5.934 4.975 T.043 3.345
<1.f.l 5 5 5 A 5
d.f., 37 Th ™ TL
p <.001 <.001 <.00L <.01

n .585 .502 .568 437
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mery cases Where the empirical "first sentence" proportions are quite different
frcm those that would be estimated from the MGF vectors.

Among words expected to be most frequently used as nouns, the follewing
were more often used as verbs: COPY, GLANCE, 'TRADE, ARREST, RESERVE, SHIFT,
BIAS, DIAL, FRAY, LOAN, and VOLUNTEER. More often used as adjectives were
STANDARD, CHOCOLATE, INDIVIDUAL, EXPEDIENT, and ZERO.

Amor.,g words expacted. to be most frequently used as verbs, the followirg
wer: more often used ae nouns: INCENSE, LINK, STAIN, CHISEL, FOIL, HUDDLE,
SCODP, and STROLL. More often used as idjectives wers SECURE, MATURE, and
SPARE,

Among words expected to be most fraquenuly used as adjectives, the
following were more often used as nouns: OGENFRAL, SAVAGE, T0TAL, ELDER,

MORLL, and NORTHEAST. More often ussd es verhs were SEPARATE, GRADUATE, and
LIMP.

As was pointed out in Chapter II, the 137 vectors were estimated on the
basis of very meager frequency data. Furthermnore, these frequency dats,
limited as they are, were mainly derived frcimm edult literature. Nevertheless,

the MGF vectors may very well be valid as estinates of frequency in adult

litersture. Tney should not necessarily be expected to agree with the
nom=ztive datd collected here on children's gremmatical verceptions, whnich we
mey =ssume are a fuiction of the frequencies with which the various pairtis

of speech occur in children's experience, either in spoken cr written language,
or both, We have no satisfactery wey of es.imating such frequencies directly.
Possibly the present ncrmative data can be :onsidered indirect estimates of
the frequencies, if one accepts the "epew hyjothesis" advenced by Underwcod
and Schulz (1960, p. 86) to the effect that 'the order of availability of
verbal unita is directly relatecd to the freqienny with which the units have

been experienced.” 1In eny case, the presert normative data are believed to
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be usefui as direct indications of children's grammatical pelceptions of
words prv.sented in isolatio. .

It should be noted that the relations between the MGF vectors and the
empirical proportions are approximately of the same magnitude 2t each level
and grade. Thus, there is iIn general no evidencc that the results obtained
at the higher grades approach those predicted by the MGF vectore mure
closely than et the lcwer grades. Through the comparison of proportions for
Level 2 words at grades 6 and 9, one can fird a few iso.ated cases in which
the grade 9 proportions seem to epproximate the MGF vector predictions more
closely than the grade 6 prcportions do. For example, at grede 6 only 38.5%
used INDIVIDUAL (MGF vector 7 O 3) as a nouri, whereas at grade 9 the percentage
was 677 . Similarly, MORAL (MGF vector 1 O 9) was used as an adjective at
grade 6 by only 13.0% but at grade 9 by 33.3% . For these words, the results
suggest that older children are more 1ikely to use them in "adult” gremmatical

functions.

Reliability of the empirical MGF proportions

The reliability of the empirical MGF proporticns presented in Table 4.3
is to some extent a function of the numbers of cases on which they are bYased.
For some words, especiaslly at the lower grades, the N's on which the propor-
tions are based are relatively small due to the fact that large nuavers of
respondents failed to give valid responscs to these words. The reliability of
the data is also a function of the unknown extent to which the samples are
representative of the populations {gredes 3, 6, and 9 school-chiléren in the
U. S.) which they were supposed to represent.

The avallable data permit the use of two methods of further essessing
their reliability: (1) comparisons of data from different grades, and (2)

)
]E T(:lrison with data obtained on certain werds inthe pilot study.
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Comparison of data brtween grades is possible only for words in the
Level 2 forms, For each of these 81 words, the highest propertion in
the empiricel MGF vector at grade & was compared with the corresponding
proportion at grade 9 by means of a chi-squared test with 1 4. f. One
would expect, by chance, about 4 of these comperisons to be significant at
the 5% level; actuslly, 23 of them were. Also, by chahce only about c¢ne
comperison would be significant at the 1% level; actually, 15 of them were.
For present purposes, it is probably wise to use the 1% significarze level as
a criterion for selecting words with probable true differences. On this
basis, 64 of the Bl comparisons may be regarded as not significant; this
result seems to testify to the gereral stability of the data across grades.
The 15 words for which differences were significant at the 1% level are as
follows: APPFAL, ATTIRE, CHANNEL, DIP, DOCK, DRU3J, ESTIMATE, RADUATE, HUN,
INDIVIDUAL, KNOT, STAIN, SWAMP, UNIFORM, ard WAX. The relevent data may be
fourd in Table 4.3. In general, the differeancer are in the direction of
less concentration on a given part of speech in grade % than in grade 6,

A similar geries or tests of significarce wes then carried out for the
36 words thit were common to the pilot study and the present rormative study.
For the 9 words st Level 1 (Level I of the‘pilot study), comparisons wer: made
both at gn}ie‘3 and at grade 6§ (using datz that exre not presented in Table.h.3
because ¢f small N's). Only one of these words, INSTANT, showed & difference
significent at the 1% level; the empirical MGF proportions we.s (.478, .0,
.522; N67) for the pilot experiment end {.857, .0, .143; 1!=14) for the
riormative etudy data. For the 9 wonis at Levél 2 (Level Il of the pilot
etudy), curnerisons were possible for both grades é «rd 9. Four words, DIP,
INDIVIDUAL, SCREEN, and WAX, showed signifi~ant differences &t grade 6,
and SCREEN ard WAX alsc showed significant differences st grede 9. (The

relevent data r .y be found “n Tables 3.5 and 4.3.) It is possible, heuever,
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that these differences may be partly due to changes in coding practices
between the two studies, particularly in the case of SCREEN, which, when
used as an attribulive adjJective as in screen door, may have been more often
coded as a noun in the normative study than in the pilot stidy.

For the 18 words at Level 3 (Levels III and IV in the pilot study),
comparisons were possible only for grade 9. Of these words, only 3 showed
significant differences: ANIMATE, CARDINAL, and RADICAL. Again, the
relevant proportions may be found In Tables 3.5 and 4.3 .

To conclude: while sm2ll nubers of words showed significant differences
either between grades or between studies, the majority of words yielded MGF

proportions that are reasonably stable between grades and between stuiies.

Inaidence of se=cond sentences and of changes of grammatical function in the

second senterces written for each_word

The last three columns of Table 4.3 give three proportions for each word:

P(2): Probability of writing a second sentence, vhether "valid"
or not. The base of this proportion is BASF N,

P(VAL. 2ND R): Probability o¢ writing a valid second sentence, i.e.,
with a legitimate part of speech for the word. Again, th2 base of
this proportion is BASE N.

P(GRAM. CHANGE):. The probability that, if a valid second sentence
was written, it contained the word in a ps: ¢ of speech other than
that in which it was used in the first sentence written. ihe
base for this proportion is the number of valid second responses
(=(BasE N)* (P(vAL. 2ND R))].

These values permit one to study the degree to which there was a tendency
tov write a second senterce for a word and to use the word in a different part

O speech 1n such a sentence. It will be recalled that the instructions for

RIC
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this tast asked the respondents to write "the first sentetice that you think
of" and then "asaother sentence using the word ;n a different way." It_was
hoped that these instructions would often dispose the respondent to use the
word in a gifferent part of speech, Of course, many words were semantically
ambiguous arnd could be uzed "in a differenrt way" even without a change in
" gremmatical function. In any case, it was believed that the extent to which
"second sentences" were written with a change of gremmatical function would
indicate the extent to which the respondents were familiar with the mulliple
grammatical functions of the words.

Close examimtion ¥ all the datn suggested tiat it would t> useful to
derive a new variable, lebelled T(PMA), namely, an arc sine transformation
of the largest value in the empirical MGF vector for the first sentence
written. This derivation suggested itself because it was noted that the
words exhibiting the largest amount of grammatical change in the second
sentence writien tended to be words with relatively "balanced" cmpiricel
MGF vectors. That is, these ware the words in which the proyortions with
which two gremmatical firctions were used approached .5 {or .333, cor the
case of NVA words with three grammaticsl functions). Conversely, words waich
tended to be used in a singie grammaticel function in the first sentence
vritten, ~ver the semple of responses, terdel to be words for which the
probabilicy of gremmoticel change in the scconi sentence wes low. The
magnitude of the .ergest element in the emplricel MGF vector for the first
sentence written was taken as an inverse inaex of the "balance’ of th:
vector. Tor exsrple, av Level 2, yrade 6, the word SPARE nag a relatively
"balancel” MaG¥ vector (.058, .361, .5T1) for the first s:ntence written and
it was used in & different part of spsech in €L.1% of the valid second
gentences written, whereas the word CHANNAEL had an "unbalanced" eapirical

Qo MGF vector (1,000, .0, .0) ard was never used in a differcni part of speech

ERIC
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in a second valid sentence, even though 82.4% of the resyondents wrote
"valid" second sentences. The largest element of the empirical MGF vector
was giveir the designation PMA {e.g., .5T1 for SFARE and 1.000 for CHANNEL).
The arc sine *ransformation (2 arc sine v’?ﬁK) was used because scatterplcts
of the joliit distribution of PMA and P(GRAM. CHANGE) suggested that such a
transformation wouid much improve the linearity of the relationship.

Table 4.6 shows the correlations, aver words with BASE N equal to 20 or
greater, of the variables P(TOT), T(PMA), P(VALID 2ND R), and P{GRAM. CHANGE).
It also showe the means and standard deviations of these variables as they
distribute over the words, and tne beta weights (B) and shrunken multiple

. correlations (R) in the prediction of P(GRAM. CHANGE) from the other three
variehles,

First let it be nhserved that these fcur variables are experimentally
independent iIn t+he sense that there are no constraints against their having
zero correlations. The three proportions are based on different N's, and
7(PMA) can vary independertly of any of these N's.

Tt may then be :ioted, from Table 4.6, that:

(a) There is a marked rice (Fé, 217 = 28.92, p < .701) !n mean P(TOT)
over levels (and grades), part’ ularly from Level 1 to Level 2. (The data
for Level 2, grade 9 were excluded from this analysis because they are
correlated with those from Level 2, grade 6., The nature of the data
automatically results in a confounding of level ard grade.) ™ . .e ult,
of course, applies to the first sentence written and merely underlines the
conclusion derived from Table 4.2, with the minor difference that the results
hera were derived only from words for which BASE N is 20 or greater.

(t) There is a slight decline (Fe, o7 " 3.47, p <.05) in mean T(PMA).
That is, the "balance'" of the empirical vectors tends to incresse with level
{(and presumably also with grade). (A t-test for correlated means for Iavel 2,

O 1de 6 vs. 9 shows the difrerence to be significant, p <.001)
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Table L4.6

Correlational Analysis of Four Variables Fertaining to
Use of Different Grammatical Functions in First and
Second Sentences Written for a Word*

Level and P(VALID P(GRAM.
Grade P{TOT) T(PMA) 2§D R) CHANGE) B
P(TOT) l1-3 1,000 .0Lg 130 -.081 -.225
2 -6 1.0060 ~.017 ., 786 L184 .069
2 -9 1.000 -.367 . 506 .300 ~.004
3-9 1,000 -.138 .75k .275 .125
T(PMA) 1-3 .0k49 1.0N0 .00k -.718 ~.TOBR¥%
2 -6 -.017 1.000 -.311 -.861 - .Bo0%%%
2 -9 <0367 1,000 ~.61b -.887 - B1hxxx
3-9 -.128 1,000 -.4100 -.872 -.B836%#x
P{VALID 2ND R) 1-3 730 .004 1.600 078 245
2 -6 . 786 -.311 1.000 438 128
2 -9 .506 ~.614 1,000 625 .168%
3-9 754 -.400 1,000 ATh .0ks5
Means l1-3 470 2.560 615 .164 n 63
2 -6 670 2.4ko .656 ,280 8o
2 ~9 .680 2.3 654 s 50
3-9 .116 2.550 628 15 77
S.D.'s 1-~3 .195 448 221 151 R .73h
2 -6 .21h Ji68 .151 .205 879
2 -9 154 A7 172 .253 294
3-9 .184 478 AT7h 248 .88
*Symbols : P(TOT): Troportion of valid first sentence respcases, based on

T(PMA}:

P(VALID 2ND R):

F(GRAM. CHANGE):

B¢

[P

R

total N, where N is the number ol respondents.

Arc¢ 3ine transformetion of the largest element in the
empirical MGF vector, and inverse index of the
"balance" of the vector, or its distribution over
parts of speech.

Probahility of a valid 2nd sentence, based on
{BASE N) = N * p(TOT).

Probahility of e grammetical change in word fucticn
in “he 2nd sentence written, based on (BASE N) *
P(VALID 2ND F}.

Betn weight of veriable in prediction of F{GRAM» CHANGE)
fron the other three veriables.

liumber of words on which calculations are based.

"Shrurken" multiple correlation for predicticu of
P(GFAM. CHANGE) from the three other variables.

Q In the bedy of the tsble, *¥** peans p < ,001; * means p < .05,
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(c) Mean P(VALID 2ND R) is quite stable over levels (Fé = 1.37 n.s.),

217
’

the overall mean being .634 with nonsignificant variation over levels. (The
g ade 6 vs. grade 9 Qifference is nonsignificant.)

() There is a marked rise in P(GRAM. CHANGE) over levels (F2 = 25,12,

, 217
p <.001). Presumably this also applies over grades; the Level 2, grade 6 vs.

G difference is highly significant, p <.001l. It is reasonable to infer that
the terdency to change grammatical function in a second sentence increases

over grades.

(e) From the correlational analysis, it appzars that the difficulty of
a word, as indexed by P(TCT), is not significantly related to its tendency
to elicit a changed grammatical Tunction in the secord~sentence data.

{£) A 1a.ge proportion of the variance of P(GRAM. CHANGE) is assoclated
with T{PMA), with highly slg:ificant correlations ard beta weights. That is,
for words at a given level and grade, as the "balance" of the MGF vector
increases, there is an associated tendency for the respondents to use the
word in a different part of speech in the second sentence written. Such a
result might have been expected, for as the "balance" of the first sentence
MGF vector increases, i.e,, as the probabilities for the different perts of
speech in the first sentence become more equal, the respondents are more likely
to be familiar with different grammatical functions of the words and hence

to change grammatical functions when they write a secbnd sentence illustrating

e "different” use of the word.

(g) 'ihe tendency to write e valid second sentence is positively corre-
lated with the tendency to change a word's grammatical function in so doing,
particvlarly at the higher grades, but this terdency makes a significant
(p <.05) independent. contribution to the prediction of P(GRAM. CHANGE)
over and ebove the prediction from T(PMA) only for one set of data--that for

\j‘rel 2, grade 9.
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From the resulta diecussed thus far, we may conclude that th: teniency
to change grammatical function is chiefly associated with whether tne word
is known in different parts of smeech by the group. There is, however,
another factci to be considered--the polysemy (rultipic meaning) of a wori.
The varietion in P(GRAM. CHANGE) wes thought to be possibly associated with
the semantic coding {SM) of the word as explained in Chapter 1I. It will
be recalled that a code of 1 was assigned to an MOF word when it contaired
one and only one basic meaning {e.g., the mesning of FILL as g noun and as &
verb) throughout the two or three gremmatical functions in which it might
be used. Codes 2, 3, or 4 were assigned wier polysemy was associated, in
one of éeveral vossible ways, with changss in grammatical fvaction. Tt
might be reasoned that respondents would be more likely to use & word in a
different grammtical function in their second sentences when the semantic
code was 2, 3, or 4 than when it was 1, because they might vregerd » "differ=1t
way'" of using the word as one having to do with a different serse of the word.
To investigate this possibility, the mean values of P(GRAM. CHANGEZ) were
determined for each valus of the semantic classification and analyses uf
variar-e wa2re done to study the significance of variation ¥n trese neans.
The results are shown in Table 4.7. Because there were relatively few worls
in semantic code classifications 2 and 4, for the analvses of variance +the
dats for these words were pooled with those for words with code 3. Further,
the aralyses were restricted to words for which PASF N (number or valid
first sentences) was 20 or greater, in order to insure reasonable reliubility
in the basic data. The differences between words in sementic code 1 erd words
in semantic codes 2, 3, anl ¥ combined are al) in the expected direction, bui
they are highly significant only st Level 2, grade 6, tapering off to non-
significance at Level 3, grade 9. These results suggest that polysemy is a

sigrnificant factor in the use of grammatical change in second-sentence writing
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Teble 4.7

Analy.is of P(GRAM. CHANGE) by Semantic Code

Level 1 Level 2 Level 2 Level 3
Serantic  Grade 3 _@rade 6 Grade 9 Grade 9
n X n X n X n X
1 4o 139 58 .243 58 .bo6 €0 .4o8
2 1 103 2 kg5 2 .659 1 .500
3 11 .193 17 .365 17 .520 11 420
I 9 .252 3 .388 3 .121 5 AL
2, 3, K -21— i .21h- ) 25 .385 22 .500 17 .4ho
Combined
Total 63 .16k 80 .280 80 448 7 415
F 3.545 7.707 6.291 0.247
a.f., 1 1 1 1
d.f., 61 8 78 75
P <.10 <.01 2.025 n.s

g e 4
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(as definel in this experiment) only at grade 6. A possible interpretation
of these results is that at grade 3 respordents are seldon aware of alter-
native senses of words, bub that at grade 6 they become more aware of them.
By grade 9, students are often aware not only of polysemyr but also of
polysyntagny (multiple grammatical function) even when polysemy is minimal.
Polysemy 13, however an influential factor for grade 9 students only for the
less difficult words, i.e., those in the Level 2 forms.

his interpretation is supported by similar analyses of P(TOT), T(PMA),
and P{VALID 2ND R), shown in Teble 4.8. O(nly at Level 2, grade 9 are
polysemic words successfully used in the first sentence written significantly
more often than nonpolysemic words. At Levél 2, for both grade 6 and grade 9,
polysemic words are significantly more often used in valid second sentences
than the nonpolysemic words, buf the differences are not significant Tor

words 1in Level 3 forms.
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Table 4.8

o e o A A T

Means of Three Variables by Semantic Code Classifications
with Anelysis of Varisnce Significance Tests

Semantic
Codes

3 1
2,3,k

F1,61

p

2,3,4

1,78

2,3,4

1,78

2,3,k

‘l)TS

P(TOT)
bo2
k28

1.47

n.s.

64T
.T3%

2.68

n.s.

.650
. 159

8.7
<.01L

T3
.660

2.03

n.s.

T(PMA)

2.635
2.412

3.55

n.s.

n

.508
.29k

n

n

.383
.140

n

<.05

2.380
2.251

P(VALID 2ND RESPONSE)

627
592

1.13

n.s.

.630
.T26

6.87
<.025

.608
LT

18.55
<.001

.625
.640

N1

p

NI EMNA + g e 0 n
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Chapter V

Children's Comprehension of M3F Words

With the compilation of the data on children's grammatical responses
to MGF words reported in Chapter IV, 1t became possible to undertake the
study which had teen the principal goal of this project, namely, a study
to compare children's comprehension of words used in their "usual" or
"most potent™ grammatical functions with their ccmprehension of these
same words when used in "wunusual" or "less potent" grammatical functiocns.
It was believed that, at least at the lower grades, children would comprehend
MGF words less well in their less common grammstical functions than in
their more common grammatical functions.
This chapter describes the design and outcomes of the large-scale

study that was performed to obtain data bearing on this question.

Celection of words to be Included in the test Instruments

Since this study had the objective of seeing how well children
comprehend umisvil grarmatical uses >f words, it was necessary to sel.
a 1list of words for which at leasst one grammatical ueage had a low
probability in the nermatire dsta collected in the eariier phases of t....
study. Ac described in Chapter IV, statistical procedure:z were applie’
to identify gremmatical funcﬁions of words such that the tru: proouoiliii-qs
of those grammatical furctions, es reflected in the first sentence wiritien
in response to & word, would bte less then .2 at the 65% confider ce leval,
These functions are identified by asterisks in Teble 4.3; however, the
asterisks printed next to zero or near zero pretabilities for "illegitin “ov
erormatical uses of the woerds are to te discouvited.

Q
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The overall design of the study and practical considerations in the

construction of the instruments to be used for testing comprehension
permitted the use of only a relatively small sample of MGF words-~to be
exact, 21 words at each of thre. "evels of difficulty in terms of Thorndike
rank-frequency indices.

If words had been selected solely on the criterion that the normative
data showed estimated true probabilities of "unusual" grammatical functions
to be less than .2, it would have been possible to select a total of 132
words (55%) of the 240 MGF words in the normative data: U6 (57%) of the
81 words at Level 1, 49 (€0%) of the 81 words at Level 2, and 37 {47%) of
the 78 words at Level 3. These results are tased on the use of grade 3
nomative data Jor Level 1 words, grade 6 normative data for Level 2 words,
and grede 9 normative data for Level 3 words. {Generally, the normative
data fron grade 6 for Level 1 words, though meager, and the voluminous data
from grade 9 for Level 2 words confirm these results.)

Various other consideraticns were used in the final selection of 21
words at eacir level. Some of the "unusual" grammatical usages that were
identified by the statistical criterion were extremely rare or archaic (e.g.,
ACKNOWLEDGE as a noun) and it was Judged that children would not be expected
to know these usages. On the other hend, some usages, though unusual in
the grammatical perceptions of the children, wese judged to Le so common
in actual frequer.:y that they would be well within children's comprehensior,
e.g., JUWWP as a noun. Some examples of such "unusual" but "common" usages
were included in the selected words, however, e.g., END, FRLE, and NAME
as verbs, One other consideration in the selection of words was that the
firal szmple should include examples of words in various "semantic Codeé"
(as described in Chapter II), i.e.. both words in semantic code "1" where
t{e same one basic meaning was present in two or more grammatical functions,
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and words in semantic codes n2," "3 and "4 exhibiting various types of
polysemy across grammatical functions.

The 63 words finally selected for the study are shown in Table 5.1
along with various other informetion concerning them.

As a matter of record, we list the words that might have been selected
but were not, for varicus reasons. In the following lists, the "unusugl"
grammatical functions are indicated; the corresponiing proportions from
the normative date may be found in Table 4.3:

Level 1: BARY (v.), DECK (v.), DIVIDE (n.), FEVER (v.), BETTER (v.),
HIRE (n.), JMP (n.), KICK {(n.), LEFT (n.), MAP (v.), MINUTE (adj.),
NATIONAL (n.), NINE (n.), NOISE-(V.); PICK (n.), PUBLIC (n.), ROYAL (n.),
RUN (n.), SEPARATE (adj.), SLOPE (v.), STAR (v.), STiR (n.), TOTAL {v.),
TRADE (n.), WARM (v.).

Level 2: ACKNOWLEDGE (n.), AFFECT (n.), ASSOCIATE (adg.}, CARTER {v.),
CELL (v.), CHAPTER (v.), DRUNK (n.), FIST (v.), GIRDLE (v.), GRADUATE (adJ.),
HUT (v.), JAW (v.), J0B (v.), LAST (v.), MAJOR (v.), MIST (v.), MOTIVE (adj.),
OFFICER (v.), PARTNER (v.), RFSERVE (n., adj.), RICE (v.;, ROVE (n.),

SCREEN (v., adj.), SNATCH (n.), SPIT (n.), TENTH (n.), UNIFORM (adi.).

Level 3: CARDINAL (adj.), COSTUME (v.), CROUCH (n.), DIZZY (v.),
EXPEDIENT (n.), HONEYCOMB (v.), PiKE (v.), FROPGSITION (v.), PYRAMID (v.),
SCISSOR (v.)}, SOCKET (v.), SUSPICION (v.), TRANCE (v.), UPSET (n.), VULGAR (n.),

ZERO {v.).

Constructicn and design of instruments for testing comprenension of MGF irords
In the original project plan, four types of instruments for testing
children'e comprehension of MGF words were proposed:

(1) Multiple-choice vocadbulary tests. Children would te presentel with

words In context, some exhibiting frequent gremmatical functicns, cothers

Q exhibiting infrequent grammastical functions, and asked to identify the
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meanings by matchiig them with synonyms or words that are closely related

semantically.

(2) "Headline" teets. Tn order to restrict grammatical cues somewhat,

iraginary newspaper headlines would be presented and the pupils would be
asked to expand or paraphrase these. Alternate forms of the test would
present words in frequent and in infrequent grummatical functions.

(3) Sentence evaluation tests. Alternate forus of this test would present

(1) sentences conta‘ning frequent grammaticel functions for a word, (&) sentences
containing infrequent gremmaticel functions, aﬁd (3) sentences containing

clearly wnacceptable (syntactically anomalous) usages of the MGF words. The
respondents would be asked to evaluate each senteince for "correctness" or
acceptability.

{4) verification tests. It wus thought that at least some MGF words

might lend thenselves to the construction of instruments that would test
comprehension by asking the respundeat to match a sentence with one of four
pictures, sentences such that if they countalned a MGF-H usage tney would
refer to cre of the pictures v ereas if they contaired a MGF-L usage they
would refer to another of the pictwes.

Attempts were made to construct suitable tests of all four-types, but
it was found that the two most practicable types of tests were (2) and (3),
tile "headlines" test and the sentence cvaluation test.

Although it might have seemed easy to construct appropriate multiple-
choice vocabulary tests, this proved to be untrue. The difficulty was
that ir the context of the present experiment it was usually imposeible to
eveil cunstructing alternative choices that did not "glve eway" the rrammstical
function of the key word.

After sore Investigation, the plan to construct "verificeiion” tests

o was abandoned because few MOF words lent themselves to casy pictorizal
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representation. In any case, the cost ard difficulty of having suitable

pictures drawn was thought o mske this plan imprecticable.

Sentence evaluation tests. It proved relatively easy to construct this

type of test. The type of item may be illustrated by the items constructed
for "frequent" (MGF-H), "infrequent" {MGF-L), and anomalous useges of the

word AGE, selected at Level 1.

MGF :: (Noun) He told me his age. RICHT  WRONG
MGF-L: (Vert) The trees age every year. RIGHT  WRONG
(Anom. ) The gge paper wes new. RIGHT  WRONG

The respondent was asked to decide whether the underlined word'is used correctly
or not, and t» put a circle around RICHT cr WRONG to indicate his decision.

At each level of difficulty, three alternate forms were constructed to
test the 21 words chosen for that level, The MGF-H, MGF-L, and anomalous
usages were randomly distributed among the three forms, ?ith the constraint
that each form would contain 7 MGF-H items, 7 MGF-L Items, and T anomalous items.l
A respondent correctly marking each item would mark 14 items as RIGHT ard T ems
as WRONG. UDNothing was indicated in the instructions as to how many Iitems would
be correctly marked as RIGHT or WRONG. The T anomelous items served as "filler"
items to provide an opportunity for the respondent to find "WRONG" items. The
test was designed so that it would be possible to compare the responses to
MGF-H and MGF-L items when the different forms were udministered to rardom
divisions of the school classes to be tested

The page of *est itemc was preceded by a page of instructions which stated
that "this is a test of how well you know the uses of certasin words" and
illustrated the manner of marking the responses for two sentences with
"correct" usages ond one sertence with an anomalous usage. The respondents

1 .
“Through a clerical error, a ninor deviation from th's rule occurred for
*he Lev.l 2 forms., The "#" and "L" usages of TWINE were placed In Forms C

ov* A, respectively, whereas they should have been put in Forms A and C, respec-

. 21y,
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were cautioned that the test "hss nothing to d» with whether the sentances
are {rue or not," and were given three further practice items (sgain, two
"right" end one "wrongQ).

Headlin:s test. For this test, It was necessary to construct imaginary
"neadlines" 1llustrating the MGF-H and MGF-L usagecs. The type of item may
be 1llustrated, as before, for the word AGE:

MGF-H:

CHILD TELLS HIS AGE

MGF-1L:

STUDY SHCWS PEOFLE AGE SLOWER

For each ltem, two lines were provided which the respordent could usec te
write 8 paraphrase that would "explein what the heaedilne means' without
using the underlined word.

Two alterriate forms were constructed at esch level, the MGF-H and
MGF-L usages being assigned randomly to the two forms under the constiraint
that 10 or 11 of each type would occur in each form.2 Formating considerations
dictated that each form contained a total of 21 items, 7 items on each of
threc pages. The cover page contained Iinstructions which stated that this
was "a test of how well you nnderstend newspaper hesdline:s," ani gave a
number of examples of how the test wes to be completed--li examples complcted
enud 2 for the respondent to try for himself. ‘

111 the {tes in voth the sentence evaluatiocn test and the hesdlines

test, in their severel versions for each word, nre presenield in Avpendix .

eThruugh clerical error, Fom A at Level 3 contained 12 i and 9 0, vhile
o Forma B contained ¢ H end 12 L, because the H arnd [ usages of NIB3Ly were

- misassignel. e
EMC mlsass .

Aruitoxt provided by Eic:




113
-105-
It could be argued that the results of this study would be determined,
to soma extent,by the particular sentences constructed for the words and
that in consequerce the results could not readily be generalized to other
sentences that might e written for the words, The only defense against
this argument is that the major purpose was to generslize certain conclusions

over s:mples of words rether than to study pzrformance on particular words.

Any confounding of results with the particularities of item construction
would, it was hoped, be approxinately randomized over the samples of words.
Tt would have been imprac*t-gble, without greatly increasing the scale of
the study, to construct alterrate sets of sentencet for the words in order
to test the hypothesis of interaction between particular item contexts and
the "treatment" effect represented by MGF-H, MGF-L, arnd anomalous usages,
In any case, a partial remedy for this design problem was provided by the
fact that each word was used both in a set of "sentence evaluation tests"
and in a set of "headlines' tests, with the consequent possibility of
comparing results across the two types of test,

Vocabulery test. Within the limited testing time ~vailable for this

study, it wus considered desirable to obtain a measure of general verbal
ability for each child in order to heve a btasis for comparing groups and
analyzing results of the sentence evaluation and headlines test. This had
to be a brief test, and at the ssme time it needed to have such a range of
difficulty that it would t: equally appropriste for children in grades 3, 6,
and 9. After & survey of the possibilities, it was decided to meske an

adaptation of the Wide iange Vocabulary Test, Form B, My C. R. Atwell and

F. L. Wells, publisned ard copyrighted by The Psyciiological Corporation.
With the specisl permission of The Fsyci.ological Corporation, 25 items from

that test were selected and put in the form of a brief power test. Since
O
[E l(:he iterms in the WRVT are (szccording to *the ltanual) arrenged in order of
Pt
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difficulty, a selection was made of every odd-numbered item from items
1 to 49 in order to provide a suitable range of difficulty for the
populations to be used in this study.3 Since this test was not to be used
for individual diagnosis or guidance of any kind, it was felt that even a
test of 25 items would provide sufficient reliability of scores for the
purpﬁses of this research.

The tests were asserbled in two k-page booklets: one bookiet, to be
administered first, contained the sentence evaluation test (one page of
instructions, one test page) and the 25-item vocabulary test (one page);
the other booklet was exclusively devoted to the headlires test. The cover
page for each booklet provided space for the student to 1 “te his name and
age. (sex was not included as a variable in this study.) Each of the
booklets, of coirse, was printed in alternmate forms for each level; thers
were in all 9 booklets for the sentence evaluation test spd 6 for the
headlines {1est. The booklets contained identical cover pagzs (except for
level and form designation); the vocabulary test wes identical in all of
the sentence evaluation booklets. Samples of sentencc evaluation and headlines

booklets are given in Appendix E.

Samples *tested

As was seen in the discussion of the construction of instruments, it
was planned to administer the alternate forms of these instrumerts to randiom
divisions of the classes to be tested, in order to oblain statistically
velid comparisons of proportions of correct responses to MNGF-H and MGF-L
usages. Because each word was presented In different usages in two tlesu
fowis, a further design festwrsz wes that there should be a 2 x 3 design

31hcre were two exceptions to this rule, Item 20 wes uscd instead of 19
tecause 19 ccncerrel a word used in this study, FRiSERVe. Iten il was taken
Q  instesd of 43 becsuse the latter concerned a word considered to bo sonewnat
ERIC  outastea, corrrtme,
i ot e
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such that equal numbers would take each poscible combination of alternsate
forms at a giver level. This was done in order to investigate any poussible
interaction between types of test instruments and the usages represented
in given forms. In view of the fact that the instruments were administered
in a constant order, it was possible that the responses to the headlines
items might be affected by the usages of the words that the examinee had
encountered when he took the sentence evaluation test. It was planned to
test the possibility of this interaction by a two-way analysis of variance
with m cases per cell. At the data collection staée, the six possible
form combinations were distributed to random sixths of the classes tested.
At the data analysis stage, cases were eliminated randomly in such a way
that the numbers in ezch cell of the 2 x 3 matrices for each level and
grade were equalized.

To obtain data that would permit comparisons between grades for a
given level, Level 1 was planned to be :dministered to classes at both
grades 3 an3 6, while levels 2 and 3 w:rs to be administered to classes at
toth gredes 6 and 9. (Lwvels 2 and 3 were considered to be too difficult
for grade 3 children, and Level 1 too simple for grade 9.) To the extent
possible, the assignment of a particular class to & level was to be random.

To obtain sufficiently reliable results, it was felt desirable to
administer each of the three forms oi the Sentence Evaluation Test to a2
rminimun of 100 pupils st each level and grade to be tested, and correspcndingly,
each of the two forms of tli~ Heudlines *est to a minimum of 150 pupils at
each level and grade., Data collectiocn activities were planned with this
oblective in mind, but the objective was not completely attained in all
¢nses., Tne obirertive wus over-fulfillel for level 1 at crade 3, hcowever,
where W2l pupils were iosted; it was satisfactorily fulfilled for all levels

O

[E [(jade ¢, where 301, 357, and 35% pupils were tested with levels 1, 2, and 3,
i
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respect.vely. Al grade 9, the numbers of puplls tested with Levels 2 and 3,
287 and 238 respectively, were slightly short of the goal.

In all, more than 2000 pupils were tested in May 1970. These pupils
comprised practically all pupils at grades 3, 6, and 9 at 17 schools in
tnree communities. The largest number, £23, came from elementary, middle,
and secondary schoois in Dover Caplital Schcol District, Delaware. An
almost comparsble nurber, 708, csme from z similar distribution of schools
in Bensalen Township, Pennsylvania (on the northern esdge of metropolitan
Fhilade'phia) and 473 came from e11 three levels of schools in New Fiunswick,
K. J. 'n each community an effcrt was mede to obtain cooperation from
& representative group of schools in the lower grades; in ell three conmunities,
the grade 9 pupils were from a single ;wior or senior high school thst drew
from all segments of the community. It is telieved that the semplee can be

regardcl as reasonably representative of grades3, 6, and § In thess communities.

frocedures in test administintion

Testing was personally conducted by reseerch assistants from th2 project
staff. They introduced the testing as part of a research projecl conczrred
with the development of English language skills; pupils were told thcou tre
results would have no bearing on their school grades. Fupils were directed
to follcw the printed instructions for each test.

The arrcngements for the testing permitted the work to te deouz st a
single sitting, which wes generally a class period »f 40 to 50 minutes in
ilength. This time prove? ample to all~w all ~r rearly cll puplls to conplere
the tests {in th. sense of tryirg &)1 itzns). The crder of tesiing wes
constant for all pupils: The Sent-nce Evaluntion (Werd Uses) test was
rerlormed first, fol owed by the 27 verdyilory itess snd the eadlines test.

o As puplle *irished the vooxlet conteining *he Tsntence bvaluation Tast i

]EIQJ!: tre vezaNulsry test, they had to pass them in, at which tire they were
i oo enc '
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permitted to begin work on the Headlines test. All tests were given,

therefore, without time limits.

Scoring of the tests

The Sentence kvaluation and vocabulary tests presented no problem in

scoring since they were of & ~ompletely objective type.

After the raw data

on the responses for these tests were keypunched, the following scores were

obtained by computer:

Sentence Eveluation Test:

El Number correct {(marked RIGHT) for MGF-H items

E? lio. no response for NGF-H items

Ej lumber correct {marked RIGHT) for MGF-L items

Ey No no response for NMGF-L items

E; liumber correct (marked WRONG) for anomalous items
E6 No. no response for ancmalous items

E7 Total number correct = El - E3 T Eﬁ

E8 Totel number no response = E2 rE - L6

Wide Frnge Vocabuisry Test (adaptation):

Vl I xroer correct
V. Foruula score - R - (L/4) W, rourded tc an in

VS Lurber of last item nzrxed

3

The responses to the Hezdlines test, however, had to

subjective rmetheds. ‘Yor each resporse, il was necessary to evaluate whether

the paraphrase writicn by the subject reflected an adequa
comprehension ¢f the underlined word in the stimulus sent

After considerable worring over of the response data
assumptions end codes were established:

Assunption 1+ Thne score is to be assigned on the ba

teger

t2 scored by

te degree of

ence.,

, the following

sis of the coler's

Sulgment of the respordent's hudersturding of the underlined word.

wierstandirg, or luck of understanding, of the remninder of the sentence.

ERIC
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Correct in the intended meaning and grammatical function

(1.e., the "high frequency" usage for MGF-H words and the

"low freguency" usage for MGF-L words),

Correct in the intended grammatical function, but in a secordary
meaning.

The word was understood in & grammeticel function and meaning
contrary to that intended in the construction of the item.
(Note: For most items, this constituted an incorrect respoase,
However, it turned out that e few of our items were ambig ous

in that they were open to itwo or more interpretations. See a
further note on this ratter below.)

Ircorrect: meaning clearly not understocd,

Partial comprehension: understanding of the intended meaning
amd grammetical function wes necessary to make the response,
but the resvonse itself does not properly represent the urder-
lined word.

Nonscorable: the coder cannot objectively judge whether cr nnt
the wnderlined word was understcod. (I.e., no evidernce of the
meaning of the underlined word appeers, or an arbiguous word is
used in the response so that the meaning is not clear.)

The response represents [by & kind of unconscicus play ci Wcrds)
both of the intended meanings erd grammatical functions.
Nonscore.ble because of

(a) 11legibility of resporse
(v) irrelevancy of response

(c) use of the underlired word or its compounds or inflections,

contrary to directions. (An excepticn wus that "tury
over" was tcceptable as & paraphrase of OVERTURN.)
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Nonscorable becguse there is evidence that the response wes

)

copied from another form of the test ('"cheating").
0 : Mo response: nothing written.

All response positiong were inspected by one of several research
assistants assigned to do the coding, and codes were assigned according to
the above scheme. 1In general, results were analyzed on the basis of the
coding of a single perscn. Coders went through a training period in which
the above codes were developed eani distussed. After this training period,

a formal study of coding reliebility was carried out.

Coder reliability study - Headlines Test

First, by pulling every nth paper in the total set available for a
given foit. and level (including both grades for a given level)--with n
adjusted tec ;ield the correct rasult for a given set of papers--each of
three coders selected approxirztcly 50 papers in Form A and 50 papers in
Form 4, at = given level, ard proceeded to code them according to the
Key that had teen estublished. Iach set of coded papers was then further
divided into two sets, each of these sets then being imdependently coded
by one of ‘wo other c¢oders, In this way reliabilities of coding could be
established for all possible pairs of coders for both forms for itwo of the
three levels. That is, if we designate the coders by the letters A, B, and
., two independent sets of codings were obtained according to the following

scherme (mubers in cells ere nwibers of papers coded):

Coder
Cembiretion Fom £ Fomm B Total
level 1 A-B &5 26 51
£-C 25 a5 _50
50 51 10

avel 2 E-4 o 26 50

) 3-C 52 _2_2 _E.Q
TC Lo 51 100

Aruitoxt provided by Eic:
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LCoder
Comtination Form A Form B Totel
Level 3 C=-A 26 29 5%
C-B 20 26 46
18 55 101

A computer program was written to arslyze the results of this coder
reliability study item by item. For each item, form, level, and palir of
coders, the percentage of agreement was computed on the besis of the
ratio of the nuber of excct agreements in coding to the total number of

codes assigned, exclusive of cases of no response. Cut of 252 item-agreement

percen§ages so formed, exactly one-third were 100%. The reusinder renged
from 66% to 96%, the median of the total distribution being st %5%. This
would appear to represent a satisfactory level of agreement.

Tabie 5.2 provides a summary of the item-agreement values. Csartain
trends are apparent in this table, but they asre so slight that it has not
been ronsidered worthwhile to test them for significance:

(1) There is sllgntly less agreement on the coding of "low freguency™”
gremmatical functions than for the coding of the "high frequency" grarmatical
functions.

(2) The coding of items ir Form B is slightly less relisble then that
for Form A items. The only explsnation thet can be offered for this is
tlat the ccders worked on Form B subseguently to Form A, and possibly
became slightly less attenbive by the time they reached Form 5.

(3) Coding was slightly less reliable with increasing level. This
effect, however, may be associated with the assignment of coder pairs;
vafr A-C tended to show less agreement than the other pairs. It cannot be
said, hcwever, that any one coder was consistently less in egreerent with
nis collcaygues than the other coders.

Table $,3 presents for each level a matrix showing the joint frequerncy

Astriduticn of individual codes, sunmed over items and coler-cuuhirations,

ERIC
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Table 5.2

Entries "re Average Percentages of Agreement over Items

Form A

Coder

99.13
98.67
98.94

B-4
92.39
9l bk
93.46

("J
o

99.43
99,41

99.42

Level 1
Level 2

Ccmbined

Zombinaticn

91.84
89.06

90.51

93.24
95.k42
94,38

C-A

89.62
35.37
87.59

Total

95.37
93.66

94 .56

92.86

9L.92

93.94

93.88

91.48

92,74

—

Form B

Coder

A-B
96.40
98.65
97.58

92.2h
88.09

90.26

C-B
97.47
9h.35
95.8M4

Combination

A-C
89.09
88.01
88.52

B-C
9k.86
92.7h
$3.85

C-A
89.70
83.26
86.33

By Coder Combinations:

A-B
98.26
91.80
65.06

Level 1

Level 3

Combirned

A-C
89.52
£6.96
88.24

Total

92.

93

93.

93.

90

91.

93

88.

90

.21

09

S0

27

.28

L8

T

Both Forms

Coder Combination

97.86
98.66
98.26

92.31
91.41
91.86

C-B
98.50
96.76

97.63

Level 2

Level 3

90.53
88.51
89.52

B-C
94.09
9k.14
3h.12

C-£
89.66
8h.26
86.96

B-C
9h.12
7.6

\O
w

|
|

Combined 95.87

Total

9k
33
93

93.

92
92

93.
89.
91.

.22
43

.82

20

.71
.95

60
91
75
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Tne row and column sums (labeled RS and CS, respectively) show the
distributicns of codes aséigned. (The occasional cases in which "O", “he

"no response" code, was paired with ancther code are not reflected in row end
column sumeg; these represent elther coding or punching errors but zre of
negligible frequency.) There seems to be no particular pattern of dissgree-
ment or confusion in these matrices; the various codes are confused with

each roughly in proportion to their relstive frequencies.

Scores assigned for Headllnes Test

The following scores were obtained by computer for the Headlines Test:
H Nunmber correct (codes 1 and 2, awl sometimes 3%) for words ir
high frequency usage

H, Number of "no respcnse' ccdes (code 0) for words in high frequeacy
usage

H, Number correct (codes 1 and 2, and sometimes 3%) for words i
low frequency usc.ge .

H, Number of "no response" cocdes (code 0) for words in low frequerncy
' usage

H. Total number correct (Hl -+ H3)
Hg 'Total number “ro-response” (H? + Hh)
H,, Difference between number correct for high and rumber correct ror

T iow (Hl - H3)

k3
As noted earlier, certein items were recognized as being artiguous,

e

i.e., open to interpretetion using either the "high freguency" or '"iow

frequency” usages. A code of "3" for the fellowing ltems was scored as

a .

ecrrect™:

level 1, Form A, Jtem 19: RUNNER GAME FOR RACE
‘ (intended: "low ussage," adjective)

Level 1, Form B, Item 2: FRIVATE SCHOOLS OFEN
{in%tended: "high usage," edjectivz)

[evel 1, Form B, litem 3: TEACHERE FACE GRAVE FROBLENG

(irtended: "low usage," cdjective)



123

-115-

Table 5.3

Reliability Check Suwmmary Matrix--MGF Study-Phase I

Level 1 (N = 101)

Codes (2™ Coder)

olyyy o 0 0o 0 0 0 0 0 0](kk1)

1 61936 2 1 4 7 30 20 955
2 1 0 15 4 1 0 0 0 0 0 16
3| O 1 023 1 ©0 00 00 25
4 0 b 1 0 17k 8 7 0 10 O 20k
5 0 9 0 0 k112 2 0 L o0 131

6 0 o 0 O 4 3 100 O 3 0 110

8 0 2 2 0 T 2 3 0 215 © 231

9 0 o o0 © o . 0 0 0 0 1 1

Csl(hh8)lgsz 20 24 195 ‘132 115 0 234 1 | 1673

#AGREE= 1576 ZAGREE= 94.20
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Table 5.3 (Contd.)

Reliability Check Summary Matrix--MGF Study-Phase II

Level 2 (N = 100)

nd

Codes (2" Coder)

0 i 2 3 " 5 6 7 8§ 9 RS

ol 201 0 o0 o 0 o 1 0 0 © |(ec2)

2
W
o~

1 L1913 o0 o 3 16 3 0 310

35 D 2 0 L2

[9)
o
o
(o]
-
w
-

M

k) 3 0 s 0 8 0 0 0 v 0 0 8
O

o
- N 2 2 1 1 252 8 5 0 8 ¢ | 277
R4}

4

N 5 0|27 5 1 11 222 2 0 L 01 267
4

(e}

o]

(&)

-3
o
(@]
(@]
(=]
(]
o
(@]
w
@
(@]
(oY)

9 0 0 ¢ ¢ o] g 0 0 0 0 0

Cs[(208) |46 21 12 251 251 SO 5 327

(@]

|1691

#AGREE= 1765 ZAGREER= 97,34

ERIC
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Table 5.5 (Contd.)

Reliability Check Summary Matrix--MCF Study-Phase IT

Level 3 (W = 101)

Codes (2nd Coder)

0 1 2 3 N s 6 1 8 9 RS

of h32 0 0 o0 1 1 0 0 0 0} (43h)

1 0 [gﬂ9 0O 0 13 14 1 o 3 0| 680

}i 3] of o L k2 2 0 0 o 1 0ol u9
Jg W & 1 1 35k 8 2 0 8 0] 38
! 50 op1 1 0 10 169 2 o0 3 0] 199
% 6f O L 0o 1 9 L 3% 0 1 0| 56
o

8 0 1 1 2 13 2 1 0 284 0| 304

C 0

\O
o
(&)
Q
o
o
< O
[
o
Q

CS|{432) 678 19 L6 k01 198 L3 2 300 O |1687

#AGREE= 15L9 ZAGREE= 91.820
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Level 3, Form A, Item L: NOVEL IDEA WIUIS ATTENTICM OF SCIENTIFIC LEADER

{intended: "low usege," adjective)

Level 3, Forw A, Item 20: PROSECUTOR FRESENTS PRIMARY LVIDENCEL
(intended: "high usage," edjective)

It is interesting to note that every one of these "ambiguous" items was
originalily written with the intention that the underlined wori be interpreted
as an edjective, and that the alternative and possible interpretation of
the word as a noun was overlocked. In retrospect, it appears that it would
have been difficult to write the items in such a way as to precluin the

alternative interpretation,
RESULTS

In order to obtain equal numbers ¢T cases In the cells of the 2 x 3
table of combinations of Evaluation and Headlines test forms, it was
necessary to exclude a certain number of cases randomly. The finsl results

were based on 1866 cases, with the excluslon of 133 cases, oroxen dcwn as

follers:
Total Cases
Total Cases Used Cases xcluded Availatie
level 1, Grade 3: L1k 15 Loy
Level 1, Grade ©: 246 56 206
Level 2, Grade G: =36 19 353
Tevel 2, Grade 9: 70 1k 28!,
lerel 3, Grade 6: 324 23 247
level 3, Grade 9: 22 6 A2
1866 133 1999

The figure o7 1999 cases available Is exclusive of about 10 cases that for
scme reason had taken only one of the twe tests.

The mejor resulis of the study arse display=d in Tables 5.4, 5.5, 5.€¢, and
5.7 which appear on pp. 131-175. Tables 5.% ard $.5, which ¢onozrn the S:nierce
Evaluation test eyd the Headlines test, reep- :tively, ei2 organized in threes

parts Tor ea~h level and grade corbination:



(a)

(b}

(c)
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For each word, frequencies and proportions of correct end incorrect
responses to words in "high" and "low" frequency grammatical
function (and "anomalous” function, for the Evaluation test data),
with gignificance tests for the contrast betwcen "high” armd "low"
usage responscs;
For each word, an analysis of variance of the proportions of
correct responses jn the 2 x 3 table of form combinations, in order
to test the possibility of interaction between forms;
For each word, biserial correlations of correct responses to
"high,"” "low," and (for Evaluation Test responses) "anomslous"
stimuli, wiih age, vocabulary score, evaluation test score, and
headlines test score., These tables also give mean age, vocabulary,
evaluation, and hesdlines test scores for those giving a correct
response. As will he noted, there is some systematic variation
in evalustion and headlines test scores depending upon forum;
these tables therefore give mean scores for age, vocabulary, evaluation,
and headlines by form. Evalustion and hesdlines test scores are

those identified as ET and HS above,

Teble 5.6 gives, for each level-grade combination, intercorrelations among

the variables age, vocabulary, evaluation score, and headlines score, for

each Evaluation-Headline test form combiration, as well as significance

tests for differences in mean scores of these variables among or between

evaluation test fcims and headlines test forms, respectively.

Table 5.7 gives, for each level, information concerning the significance

of differences between proportions correct on each word at the two grades

within a level,

ERIC
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These results per it giving a nurber of fairly definitive answers to

amter of questions towards which this study wes oriented,
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First we must consider a numter of essentiaily methodologicel questions:

(1) Was the random assignment of cases 4o evaluation and headline test

form combirations successful in yielding comparable groups? To answer this

question, we examine the results of the ANOVAS for age and vocabulary in
Table 5.6. Both age and vocabulary scores would appsar to be relevant
control variables for checking randomness of selection. Furthermore, it
will be cobserved in the analysis of the biseriel correlations in Tables 5.4
and 5.5 that voth sge end vocabulary show significant correlaticns with
performance on the evaliation anmi headiines test.

The answer to the question reised here appears Lo be affirmative.
Out of all the 60 probability values for the F-ratlos computed for age and
vocabulary contrests among evaluation form scores or between headline form
scores in Table 5.6, only one passes the usual test of significsance; it 1is
a probabil}ty value of .003. It 1is probably to ha taken ae reflecting a
chance sampling effect. On the whole, the &0 probability values form en
approximztely vec’ agular distribution, us cne would expect them to do if
the samples were randomly selected with respect to age and voucabulary score,

(2) Is there any interaction or other influence between the Evaluation

forms and the Headlines forms? To answer this question, we exanine the

aralysis of verlance results given in those ports of Tables 5.% and 5.5
which show proportions ot correct responses broken down by form combinsiicons.
Actually, since the pupils took thre Evaluetion test before they teok “Lhe
fradlines test, the results for the &valuaticn test {in Table 5.4) should
have rio bearing on the question of interaction. Significant interactions

in Teble 5.4 should arise only 2s & matiter of chance fluctuation. Cut of
126 F-ratics for form x form intersction in Table 5.4, only 2 arc significant
et the 1% level--whercas onc would expecet abuut 1 by chance. “here arc slsc

4 Furaticos for the Headlines test that ure signiricant b the 1% level
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(1n fact, 2 of them are significant at the .1% level); these, however, must
be regarded as arising from sampling fluctuation because it does not make
sense to assume that the performance on the Evaluation test could have
differed depending upon which Headlines test form the pupil was to take
subsequently.

The results In Table 5.5 could, however, : interpreted as showing
a significant effect of the Evaluation test form upon performance in the
Heailines test--if indeed there were uny large number of significant
interactions. But as a matter of fact, there are no interactions in Table
5.5 significant beyond the 1% level; only 2 are significant at the 5%
level, fewer than cne would expect by chance. There are U F-ratios for
the Evaluation test mein effect that afe significant beyond the 1% level;
such F-ratios, if truly significant, would indicate that performance on
the Headlines test varied significantly depending upon which Evaluation
test form had been taken. The most extreme case 1s that for the word
FRIVATE st Level 1, grade 3, where the overall proportions bf correct
response to the Headlines 1tems (both "high" and "low" usage) were .101,
.246, and ,)16, respectively, depending upon whether the pupil had been
exposed to the word in 1its "high," "low," or "enomalous" usage 1in the
Eveluation form. That 1s, pupils paraphrased the Headlines items better
if they had been exposed to the item in the "low'" Evaluation item: "4
private won a medal during the war.” One might attempt to interpret this
result 1f a similar phenocmenon occurred with the same item at grade 6, but
1t did not; in fact, the overall proportions at grade 6 were .550, .487,
and 412, respectively. There wus In fact no case in which consistent
results of this type were obtained for an item at the two grades where 1t
was tested, We mzy then conclude that there were no truly significant

interactions or other influences operating beiween the Evaluation test forms
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and the Headlines test forms. The results obtained with the two types of

tests can be regarded as experimentally independent. (“his is nst to say,
of course, that the date were ncorrelated. As we will see, there is
evidence that performances on the two tests were correlated in the sense
that students who did well on one test also tended to do well on the other.)

(3) Are the different formg of the Evaluation test and the Headlines

test, respectively, equivaleant in difficulty? In advance of the sn=lysis

of data there was no way of insuring form equivalence, and as a matter ¢f fact,
form equivalence was not necessary for the design of the stuldy sinez cralysis
was to focus on the results for individual words. It was desiradle to
investigate form equivalence, however, in order to see whether it would be
fessible to pool scores from different forms for correlational analysis.

Means Eveluation test and Headlines test sccres, by form, for each
level and grade, are to be found in Tables 5.4 and 5.5. However, they are

summarized below, with appropriate significance tests:

Meen Evgluation Test Scores
(Maximum Score Possible Is 21)

Form A Fornm B Form C F by
Level 1, Gr. 3 13.54 1.4 15.36 9.78 <00
Level 1, Gr. 6 15.89 17.69 17.91 15.45 <.001
Tavel 2, Gr. 6 16.05 15.38 15,4 2.2 >.05
Tevel 2, Gr. 9 17.41 16.99 16,72 1.83 >.05
Level 3, Gr. 6 1k.10 12,02 14,41 6.23 .01
Tevel 3, fr. 9 15.93 15.70 15.98 28 n.s.
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Mean Headlines Test Scores
{Meximum Score Possible Is 21)

Form A Form B F p
Level 1, Gr. 3 6.63 4,39 26.43 <. 001
Level 1, Gr. 6 13.48 9.52 28.35 <,001
Level 2, Gr. 6 7.92 9.20 5.02 <.05
Level 2, Gr. 9 11.86 11.75 .03 n.s.
Level 3, Gr. 6 6.32 6.17 .20 n.s.
Level 3, Gr. 9 10.72 9.05 8.99 <.01

The Evaluation test forms ure consistently nonequivalent at Ievel 1;
at the other levels they are approximately equivalent except at Level 3,
grade 6. A somewhat parallel situation exists for the Headlines test forms:
they are consistently ncnequivalent at Level 1, but show approximate
equivalence at some other levels and grades.

Beceuse of the varying degrees of form equivalence, we have avoided

computing correlational date using scores pooled across forms.
Results for the Main Hypotheses of the Study

The main hypothesis of this study was that school-age children will
have more difficulty in understanding sentences in which words ere used in
relatively less frequent grammatical functions than senteénces in which
these words appear in more frequent grammatical functions,.

Dzta bearing on this hypothesis appear in Tebles 5.4 and 5.5. In
Table 5.4, pertaining to performance on words in the Sentence Evaluation
test, we have for each level and grade combination the proportions of

1 correct responses to words in “"high frequency" grammatical function as
©

[E l(:éompnred to 1lie proportions of correct responses to words in "low frequency"
Pt
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grammatical furction, and the significance of the dirfererces. (The
proportions of correct responses to werds ir "enomalous" ussge are amlsc
glven, but since these items were merely "fillers," they .re of 1o immediate
interest here.)
. Likewise, in Table 5.5, pertaining to responses in the Headlines test,
ve have figures for the significance of the di.ferences between proportions
of cerrect responses for "high freguency" amd "low fraguency" items.

In both cases, the significance tests were computed so that positive
values would favor the hypothesis. Tsble 5.8 (p. 176) is & sumrary of these
significance tests. From this table, it is seen that the mmjority of the
tests favor the hypothesis, particularly in the case of those frum the
Sentence Evalwation tests. A simple sign test of the number of differences
favoring the hypothesis yields the snswer that all of the level-grade
results for the Evaluation test favor the hypothesis at better than the
.001 level; i.e., at lecast 18 out of the 21 woids at each level and greds
show differences in favor of the hypothesis. TFor the Headlines test, the
results are not so consistently in favor of the hypothesis, but the trend
is certajnly in that direction.

. 1+ is even more noteworthy thut for the Eveliuatiova test, 77 out of =
possible total of 126 differences were positive and significant beyond tne
.1% level; rno differences were negative and significant &t the same level.
For the Headlines test, 46 out of 126 differences were positive and
significant beyond the .1% level, while 21 differences were significant
et the scame level but ir an opposite direction,

Trese r2sults would appear fo confirm the rajor hypothesis of the
study. Before drawing o« final conclusion, however, it is nececsary lo
examine the results mere closely. It is possible, for exampie, thet differing

Q gramsatical function was not the critical factor, or nou the cnlyv criticsl

ERIC
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factor. Semantic differcnces correlated with grammaticel functions could
have produced the results; that 1s to say, it 1s possible that the
respordents were less familiar with infrequent semantic usages of the words
and that the differences between "high frequency” and "low frequency"
grammaticél usage responses were most striking when such semantic differences
exicted.

To explore this possibility, consideration was first given to contrasting
the resulis for words in semantic code "1" with the results for weords in
the other semantic codes. (See Chapter JI for a description of these semantic
codes.) However, it appearci more useful to regroup the words in terms of
whether important semantic differences were actually present in the "high" and
"loew" usages employed in the Evalusticn and Headlines forms. Pertinent date
were then culled from the previous tables and reorsanized in the form of
Teble 5.9 (pp. 177-182). The preparation of this table also afforded an oppor-
tunity to &lign results from the two grades within a level in crder to examine the
degree of consistency across grades. Also, the table presents data on the
biserial correlations of the responses with Vocabulary scores, data that are
of considerable interest in interpreting the overall results.

At Level 1, 8 words were judged to have essentially the same semantic
content in both H and L grammtical usages in both the Evaluation and
Heudlines tests, while 13 words were judged to have important semantic
differences assoclated with differences in grermaticel function. Among the
former words, for example, were AGE (H-N, L-V), END {H-N, L-V), and TAKE
(H-V, I~I)}. Among the latter were such words as CHANCE (H-¥, L-V), FREE
(4-4, 1~V), and GAME (H-N, L~A): 1in the H usage, CHANCE haed the meaning
"opportunity” ("We did not have a chance to see them"), wherees in the L
usigc, it hai the meaning "tske a risk" ("The driver said he would chance

©

]EIQJ!:Eace in the snow"). Similarly, in the H usag2, FREY hed the mesning
Fos e
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"gratis" whereas in the I usage it had the meaning "set loose"; in the H
usage, GAME hsd 1ts usual mearing wheress in the L usage it had the meaning
"plucky."

It does not seem worthwhile to sttempt to make exact stetistical
comparisons of the results for the two groups of words; there were, indeed,
more instances of highly significant comperisons for the group of words with
semantic differences. In the group of words with similar meanings in two
grammatical functions, END, LINE, NAME, SIGHT, and WISH were consistent
across grades in not exhibiting any significant differences betwszen i end
L grammatical functione in the Evaluation test, In the group of words with
different semantic content in the two gremmsticel functions, there weas no
word that did not show a significant difference (at the S% level or better) at
at least one of the *wo grades. Trese results would suggsst that at lezast
a part of fhe variation in resulis may have teen due to differenzes in semantic
content such that the pupils were less familiar with the less frequent
serantic usages. Such & result confirms observations that have he=n nade
quite orten in the past (e.g., by Berwick, 1652; Howards, 19Ck; Thevaos, 1951).

On the other hard, even among the words with similexr cemantic content
in the two grammatical functions, four were consistent in exhibiting signif-
icant differences (at the 5% level or better) in the hypcthesized divection
over the two grades: AGE, PILL, SIGHT, endl TAKE. For the following pairs
of sentences, significantly fewer stulents msrked the L usege zs "corrcet™:

H He told me his ege.
I, The trees pge every year.

H The men will fil1l in the hole with dirt.
L They need f£ill for the holes in the roed.

e valtey was & pretty sight from the hill.
If you are lucky, you will sight e star.

i~

H Our class will take a trip to the zco.
L The hunters returred with a big take.
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1If cne supposes that the L usages are indeed 'correct" or acceptable, these
results suggest that the pupils tend to show difficulty in understarnding
words in unusual grammatical functions even when the semantic content is
essentially the same as that associated with the more frequent grammatical
function.

We have discussed the results for Level 1, Evaluation test in detail.
The reader may inspect the remainder of the results for himself. The
general conclusions that seem to emerge from Table 5.9 are as follows:

(1) For the Evaluation test results, there is scme tendency towards
a greater incidence of highly significant positive results in the case of
words in which semantic differences are associated with differences in
grammatical function, but there exist also many highly significant positive
comparisons for words in which semantic content is essentially the same in
the two grammatical functions. In genersl, these results tend to be
consistent over ihe two grades sampled for & given level of the test. The
positive differences that sre most striking in this respect are for the
follewing words: AGE, FILL, SIGHT, TAKE, BOTHER, CHANNEL, DRUG, POLL, SNAKE,
ECLIPSE, KPIDEMIC, IMPRESS, PARROT, PLANK, SLEIGH, SPLINTER, and STRUCTURE.

{2) Somewhat similar conclusions arise from the data for the Headlines
test: +the results tend to be more significant for words with different
meanings in H and L grammatical usage, but among the words with similar
sepanlic content in H ard L grammatical usages, there are many words which
show significant differences across grades. Not as many of these differences,
however, are significant in the hypothesized direction as is the case for
the Eveluation test items. This may he because the Headlines test is a much
more exacting task: the stulent must create & paraphrase for the item.
The overall proporticns correcl are conseguently much lower for the Headlines

O
[E l(jms; the differences ray Ye due not only to the student's ability to
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comprehend the word in a given usage but elgo to his akhility, or Jack of
ability, to write an appropriate paraphrase for the item. In any case,
words that show more or less consistent results favoring the major
hypothesis of this study are the following: AGE, LINE, WISH, CHANNEL,
SCARE, ECLIPSE, EPIDEMIC, OVERTURN, PARROT, PRESSURE, SPLINTFR, and
STRUCTURE .

The bilserial ccrrelations with Vocabulary scores shovn in the table
aid in the interpretation of these results. It seems reasonsblc to expect
that Vocabulsry scores, as measures of general verbal sbility, would
correlate with performance on the Evalustion and Headlines test. 1In faci,
the correlations of Vocabulary scores with total Fveluation and Hezdlina
test scores are generslly substantisl, as shown in Table 5.6: the
correlation is almost always higher with the Headlines test score than with
the Evaluation escore, hovever. This may be partly due to the fart that
the Eveluation test 1s a much easier test, with a possible cziilng eflect.
More probably, the correlation is higher because the Headlires teast, with
its paraphrasing task, draws upon the pupil's general vocatulary krowledge
to a greater extent. Still, the correlstion of Vocabulary s.ores with totei
Evaluation scores is significantly positive in every cessz.

It was anticipated that the biserial correlations betwsen vorabulary
and performance on both Headlines end Evaluaticn ftems would be gencrally
higher for items in "low frequency" grammatical usage; 1: wae reasoned
that performance on low frequewcy items would make more demend on the
student's gereral vocabulary. This turrned out nct to be the casge, at
least for the Fvalwation test items. The correlations were cn the average
ruch lower for items in "low frequency" gramratical usage than for '"high
frequenty” grarmatical usage. Possibly wany of those wao marked L itane

as “correct” were actuelly low-verbal-ability students wio were deficient
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in the ability to discriminate correct and incoriect usages; 1f sc, the
biserial correlations for these items could be expected to be low. The
.fact is that the biserial correlations for Evaluation items were generally
higher for the "H" items; that is, these are actuwally better discriminatcrs
of verbal ability.

In contrast, the biserial correlations for Headlines items with

Vocabulary scores were generally substantial, bsth for H and L usages.
Comparisons across Grades

Table 5.7 gives, for each level, cémparisons of proportions correct
belween grades, for H, L, ani A items in the Lvaluation t=sts and for H
and L items in the Headlines test. DNearly all the differences are in a
positive direction, as one might expect in view of the general improvement
in language skills that occurs with increasing age and grade levels, and.
the najority of the differcnces are statistically significent at the 5%
level or hetter. The improvement from grade 3 to grade & at Level 1 is
especially striking, particulerly fov Headlines items of both the ' and
L types, but there is also improvemeﬁt in H, L, and A types of BEvaluation
items. Nevertheless, even at grede 6 a nuiber of J~type Evaluation items
are still not recognized as correct by substantial prcportions of stulents:
ithe items for CHANICE, FILL, GAME, GRAVE, MILL, FAGH, SIGHT, SKIRT, STRANGER,
tnd TAXKE. Also, for rost of these words, the students performed poorly in
writing paraphrases for l-usages in the Headlines test. Unfortunately,
these words were not tested at grade 9; it would be interesting to do so
in future studies.

The comparisons between grades 6 and 9 at Levels 2 and 3 do not show
the nearly ur‘versal Improvement that was noted for the grade 3 vs. grade 6
~parisons. However, perfoimance on many words was already quite satisfactory

)

grude 6, at least in the Evaluation test items.
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tt Level 2, all H uszges in the Evalk.tion test ere correctly recognized

by at least 75% of the students in grede © except APPYAL; however, the i~usages
of BOIER, CHANNEL, HEDGE, INCENSE, MOTOR, FILWNE, POLL, SNAKE, SWAMF, end
TAINE are recognizei by fewer then 75% of these students. Generally, tiuse
words are also ones that are not well painrhrased in the Headlires test

even ty grede 9 students.

i/t Level 3, all H usages in the Evelustion test ere corzectly recognized
vy at least T5% of the stidents in grade ¢ except BLOUSE (72.3%) and TARRY
(71.3%9). L--usages are recognized by fewer than 75% of these same students
in the cese of ANIMATE, BLOUSE, BUFFALO, LCLIPSE, EPIDEMIC, IMPRESS, NOVEL,
OUTRACE, PARROT, PENSION, PLANK, SLEIGH, SPLINTER, STRUCTURE, exd TARRY.
Likew!se, these are generally words that irade 3 students have particular

difficulty in paraphrasing in the Headlines test.
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