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ABSTRACT

Donaldson, Stephanie T., December 1989 CsD

An Analysis of Normal Adults’ Semantic Judgements of Picture
Associations (é8pp.)

Director: Barbara &. Baif, Ph.D.

The purposes of this studr were: 1) to identifr 40
pairs of pictures in which tan pairs were capable of being
judged as Interactive, ten as Categorical, ten as Both
Interactive and Categorical, and ten as MNot Being Relatad,
and 2) to werity the selection of the Fforty pairz of
pictures by determining the extent to which they elicited
verbal responses in the above +four categories. Twenty
native English speaking college educated subjects
participated in an identification task. They judged the
relationship between pairs of pictures on an interactive
scale and a categorical scale. A second group of twenty
native adult spealkers of English participated in a picture
association task in order to verify the stimuli which were
identified. Results indicated that subjects identified 40
pnairs of pictures, 10 Interactive, 10 Categorical, 10 Both
Interactive and Categorical, and 10 Mo Relation, The
verification task results indicated that the stumuli choszen
to represent the four categories did =licit recsponses +rom
each of the categories. The Cateqgorical and Mo Relation

stimuli elicited their corresponding assaciaticns more
consistently than did the Interactive and Both association
stimuli. Possible +factors affecting the results were

presented and future research and clinical implications were
discussed.

ii
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CHAPTER 1
INTRODUCTION

Semantic deficits often accompany language disorders in
language-learning disabled children <Dinnan, Bickliey, & Cowart,
1?21 Harris, 1979; Israel, 1930; and Shilo, 1%81), .Speci¥ically.
researchers have determined that these children often have
scattered semantic categorization abilities ranqing from within
normal limits to a significant detay. One clinical responsibility

zpeech lanquage patholoqQist assumes is the asszessment of

I

semanti

N

catzgorization pertormance difficulties in
Tanguage-learning disabled (L. D.> children. The categorization
performances of L.D. children on assessment tasks are often
compared to normative developmental data. Much of the normal
develaopmental data obtained have been adversely influenced by an
interaction of methodologizs and stimuli. The purpose of this
study is to identify stimuli which would be capable of eliciting:
accurate developmental semantic categorizaticn responses,

This chapter discusses sehantic associations in relation to
definition differences, developmental trends based upon these
definitions, and the application of the developmental information
to the learning disabled population. A discussion of the effects
of the interaction between methodologies and stimuli on the
normative data obtained to date will also be presented. Finally,
an argument will be made for the need for adequate methodologies
and stimuli which can accurately reflect the semantic

categorization developmental continuum.
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Cefinitinonal Statements

Semantics is generally defined as the study of meaning
(Lvons, 19812 and encompasszes a number of factors, &lthough these
include word meanings, speech acts, sense/ reference, and semantic
categorization, the focus of the discussion in this chapter is
limited to categorization.

Semantic categorization research frequently involwes
investigating the relationships establicshed between form classes
and within form classes {(Brown & Berko, 1%40: Clark, 17737 Melson,
19772. A form class is defined as a class of linguistic

structures that can be used in an utterance and that has one or

more morphological or syntactical features in common <{ldebster’s

Ninth Mew Collegiate Dictionary, 1933). A syntacgmatic relaticonship
has historically been defined as a relationship which is developed
between form classes and specifically betwsen svntactic elements,
For instance, the words BOY and R&aN are reiated syntagmatically
because they are found adjacent to one another in a grammatical
sentence such as THE BOY RAN FAST (Brown & Berko, 1940;
Ervin-Tripp, 19273)., Paradigmatic relationships have traditionally
been defined as those relationships developed between 2lements
within a single form ¢lass which have similiar semantic features.
For example, the words MAN and BOY are related because they have
gimiliar defining features such as + human, + male, and ditfer by
age.

Researchers, using the detinitions cited above, have

investigated chiidren‘s cateqgorization abilities (Brown & Berko,
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1940; Clark, 1973; Entwisle, 1944; Ervin-Tripp, 1973). Although
most responses in these studies could be clezarly categorized as
paradigmatic and syntagmatic, numerous responses were not easily
categorized as either svntagmatic or paradigmatic responses. For
example, approximately 25-42¥ of responses given in word
association tasks across three studies were noun responses to noun
stimuli which were not related to similar semantic features
(Deese, 1943; Ervin, 1981, Francis, 1972). The difficultry in using
the paradiomatic detinition was further illustrated in a studyr
conducted by Lippman (1%971).

After surveving the results of eartlier }nuestigationa,
Lippmaﬁ (1971) noted that many of the subjects” responses.mere not
based on similar semantic features even though they were noun
responses to noun stimuli. They appeared, howewver, to share a
functional or relational relationship. For example, BABY and CRIB
could be classified as being related functionally since A BABY
SLEEPS IN A CRIB. Also, a CHAIR and a TABLE could be classified as
being related since A CHAIR CAN SLIDE UNDER THE TABLE. Thus, the
need for a revision in the definition of the term "paradigmatic”
was demonstrated.

Lippman {1971) utilized four cateqgories to investigate word
associations of noun stimuli and reasons for the associations
which children made between words. These categories included
NOMINAL {e.q., both words were toys, fruits, furniture, etc.),
PERCEPTUAL {e2.Q3., both have four l2gs, fur, short hair),

RELATIONAL {e.q., married, cats chase doqs, opposites, enemies),

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



and FUNCTIONAL (e.g., bory-chair, The boy sits on a chair and
bov=-table, The bov writes on a table?. The researchers were able
to categorize all word association responses and reasons into one
of these four cateqgories.

Based on Lippman‘s (1971 results, Emerson and GeKoskKi (1974)
expanded the definition of paradigmatic (see Figure 1). They
included the traditional relationships of nouns sharing similar
semantic features which they called CATEGORICAL, and develgped a
cateqgory which they called INTERACTIVE responses. The interactive
cateqory was similar to the combination of the categories Lippman
(1971) described as functional and relational. An interactive
association resulted when a child interpfeted the stimulus noun in
terms of ;B action sequence. Theretfore a child’s response which
Qas the result of piacing the stimulus inic an action sequence was
called interactive. #An example of a categorical association is
MAN and BOY. MAN and BOY share the feature of + animate, +
human, and + male. &n example of an interactive association is
MAN and HAMMER. The two nouns can be placed in an action sequence
{¢.0., The man uwsed the hammer). Using the defintions of
syntaématic and dividing the definition of paradigmatic into
interactive and categorical, Emerson and Gekoski (1974)
investigated children’s responses to picture and word association
tasks. Although the results did not contain the data necessarv to
determine that the number of unclassified responses decreased, the

authors made no mention of di+ficulty scoring the responses
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SEMANTIC ~AS50CIATIONS

PARADIGMATIC - SYNTAGMATIC
FUNCTIONALS NOMINALS
RELAT IONAL - PERCEPTUAL
IMTERACTIVE - CATEGORICH

Figure 1. Expansion of paradigmatic definition,
{Bazed on Brown and Berko, 1%60; Lippman, 1971; Emerson and Gekoski, 1974)
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although this was an area of difficulty noted in the literature
review of Lippman (19271) and data gathered by Francis (19722,

In summary, research to date indicates more than two
cateqgories need to be employved for classifring responses in order
to accurately investigate categorization skills . Research has
indicated that a strictly syntagmatic and paradigmatic division
does not account for the development of categorization skills. The
syntagmatic and extended versions of paradigmatic have been used
to study the development of syntaagmatic and paradigmatic relaticons

and will be discussed next.

The Development of Svntaamatic and Paradiaomatic Relations

A oeneral developmental trend has been established far the

acquisition of svntagmatic and paradigmatic relations. Initially,

reszzarchers reported that the ability to form svntagmatic
relations was the first to emerge in children around the age of
three {(Brown % Berko, 19443 Clark, 17973; Entwislie, 12447,
Thereafter, a shift from primarily syntagmatic responses to
primarily paradigmatic responses occurred {Ervin, 1941} Brown &
Berko, 1240; Enwistle, 1944). This shift was thought to occur
between the aqges of six to eight vears. After the shift occurred,
children beqgan to respond primarily paradigmatically. rRdults
produced paradigmatic responses to classitication tasks {(Brown %
Barko, 1940; Entwisie, 1%988). These researchers categorized
responces into either syntagmatic or paradigmatic divisions.

Thus, even though they identified the time when the shi+tt
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occurred, they viewed the developmental sequence as an all or none
process; a child was either syntagmatic or paradigmatic., The
manner in which the development occurred could not be described
due to the limitation of using only two category groups to
classify subject responses.

More recentiy, Emerson and GeKoski (1974) expanded the
detinition of paradiagmatic to determine if they could better
describe how this developmental shift occurs. Using the extended
de%iﬁiticn of paradiamatic described previously, they indeed found
that it is not clearly a cace ot children predominantly forming
svntagmatic or paradigmatic associations. Furthermore, these
researchers determined thece relationships can coexist, Their
results indicated that prior to age six and a half vears
svntagmatic and specitic paradigmatic responses {interactive? wer2
made. #&After this perind, categorical responses were given in
addition to interactive responses. The fr=quency of interactive
responses decreased markedly at this time. fhe number of |
categorical responses peaked at.age eight. Clearly, utilizing the
expanded definition of paradigmatic allowed researchers to more
cisarly define the develiopmental sequence of syntagmatic to
paradigmatic categorization.

Semantic categorization has been studied in children and
adults {Brown & Berko, 1980; Clark, 1973; Emerson & GeKosKi, 19764}
Entwisle,1944; and Lippman, 1?71). The developmental continuum of
categorization shifted from syntagmatic to paradigmatic

associations with an increase in age (Brown & Berko, 1940,
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Entwisle, 19442, The transitional period from syntagmatic to
paradigmatic also showed a developmental trend. This trend was a
shiftt from interactive associations to categorical associations
{Emerson & GeKoski, 19743,

The above referenced studies utilized different
methodologies. Brown and Berko (1940) and Entwisle (1786}
utitized word associations while Emerson and Gekoski (19743
utilized both a word association task and a picture association
task, Results of Brown and Berko {1%40), Emerson and Gekoski
(1974), and Entwisle {1948) were reported in terms of qroup
performance; however, analysis of individual performance of some
adult subjects indicated that some subjects provided both
interactive and categorical responses. Their results indicated
that i+ adults are given the opportunity with appropriate stimuli,
they may respond with cateqorical and interactive associations.

Developmental data are often used in agsessing children with
lanquage problems. A child’s performance on & given task may be
compared to age appropriate normative data and a functioning age
derived. Normative data is particularly important for assessing
the language learning disabled population. Semantic
categorization has been noted as an area of deficit with L.b.
children {Wallach & Butler, 1984>, Even though the shitt occurs
in normal children between the age of &6 and 8 vears of age, L.D.
children deveiop this shift at a later age, approximately age ten
{Dinnan et al, 1971; Israel, 1980; Wallach & Butler, 1984).

Having »alid normative data is important in assessing a child’s
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deue!dbment of semantic categorization abilities. The importance
of accurate data reflecting the developmental spectrum is
essential for determining whether a child’s performance falls
within normal limits or outside normal limits and thus indicates
the need for intervention. Using a classsification scheme which
allows responses to be clearly described on the developmental
continuyum would allow for assessing where children are functioning
on the developmental continuum. Additionaily, if a child is
detaved, valid normative data allow for selection of appropriate
treatment targets for a child demonstrating a problem,

In summary, research indicates that the developmental nature
of cateqorization sKills can be clearly described using the
expanded definitions of paradigmatic., A need exists to develop
and utilize stimuli and procedures which are capable of eliciting
both tvpes of paradiagmatic associations and accurately reflecting
a child’s classification abilities along the developmental

continuym., The reasgns for this need are discussed next.

Methodoloqy and Stimuli Interaction with Results

Researchers have investigated categorizational skills through
the methods of word associations, picture grouping tasks, and
reasons for sorting certain objects together. A brief review of
the twvpees of semantic categorization tasks in which children have
participated, the stimuli used within those tasks, and a
discussion of how the nature of the tasks and stimuli limited

children’s respenses is presented next.
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One method of inuestigating semantic relations has involved
word associations (Brown & Berko, 1940; Entwisle, 1988). These
tasks presented a child with a stimulus word and azked the child
for the first word that came to mind. Brown and Berko (1%40)
investigated free word associations in elementary school aged
children and adults. The stimuli consisted of 34 words
representing each of six parts of speech which were selected on
the basis of their high frequency of occurrence in the expressive
language of American elementary-school children. The subjects were
asked to say the first words that they thought ot after hearing
the stimulus ward. The researchers scored the responses into one
of six parts of speech {count nouns, mass nouns, adjectives,
transitive verbs, intransitive verbs, and adverbs). Brown and
Berko 1940 reported that there "were cometimes problems with
zcoring” (p.77. This problem related to children’s responses
which could not be easily scored as one part of speech versus
another. When the authors had a doubt which part of speech to
assign the response, they asked the subjects to put the word into
a sentence, The researchers failed to report the exact number of
responses which were not easily assigned to one class of words.
Dverall, their results indicated that a "tendency to associate
words within parts of speech increases with age"” (p.13). Mouns
tended to elicit paradiomatic responses at all aqe levels, whereas
yerbs remained predominantly syntagmatic throughout development
and adjectives shifted from syntagmatic to paradigmatic with an

increase in age.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



11

A disadvantage of using free word association tasks as a
semantic cateqgorization assessment procedure included limiting the

information a researcher or clinican obtains. The researchers

Qathered one response to one stimulus word and failed to
investigate any alternate relationships which children may have
formed with the stimulus word. Therefore, the researchers obtained
only the primary asscciation a child made-to a stimulus word
Wwithout any Knowiedge of additional associations which also may
have been present at that point in time. The results from the
Brown and Berko (19507 study indicated that in some instances
analvzing the data developmentally and using historical
’ definitions of syntagmatic {(between word classes? and paradigmatic
{iwithin word classes? were not adequate. Every response was
gither cateqgorized as the same form class as the stimulus word or
a different form class. Given the more current findings of
Emerson and GekKoski (1974), wiewing a child‘s reponse to a
stimulus word strictly on the basis of form class is inadequate in
determining where a child is functioning on a developmental
continuum of semantic categorization skills. Using word
associations to investigate semantic categorization does not add
insight into other possible relationships a child may asscciate
with a given stimulus word. Using word associations, the
recearcher or clinician is unabie to determine the
naradiamatic association a child is producing at the same time
that they are producing syntagmatic responses. I+ a child is

only qiven the opportunity to exhibit one association, his/her
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-

response will be limited to one relationship. Emerson and Gekoski
(1974 demonstrated that «children are capable of forming more
than one association as ther develop categorizational skills,
Thus, the need exists to have a tool capable of eliciting warious
associations which would accurately reflect the child’s
functioning on the cateqorization developmental continuum.
Furthermore, if the responses from a free word association task
are categorized into either paradigmatic or syntagmatic, an
investigation of paradigmatic shift as it nccurs in young children
is not accomplished.

A moditication of the free word association procedure wWas
used by Ervin {(1941>. Ervin presented children with a stimulus
word and then askKed them to make a forced choice between itwoc other
words as to whicﬁ word related best to the stimulus word. The
results were comparable to the Brown and Berko’s (19480 prezylts,
By utilizing a forced choice word association paradiagm, the
subjects were limited again in the possible choices and Timited in
expressing the semantic relationships which they might have
identified between the stimulus words and otheh words., If the
investigator had provided subjects with iwo words and asked them
how they were related, the subjects would then have had the
opportunity to produce more than one response if they identified
more than one association, This modification may have produced
different and more accurate performance of the paradigmatic shift.

Although researchers have consistently presented data whi;h

clearly reflected paradigmatic responses to noun stimuli at all
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ages (Brown & Berko,1940; Ervin, 1941), many researchers have
assumed that nouns undergo a similar syntagmatic- paradigmatic
shift as do adjectives {Moran, 1974; Palermo & Jenkins, 1943;
Emerson & Gekoski, 1?278). In a review of research and theory
related to the syntagmatic- paradigmatic shift, Nelson (1977)
noted that the Kinds of relationships which nouns "enter into
appear to be primarily paradigmatic (i.e.,cateqgories, coordinates,
part-wholes)" (p.110). She also noted that situational relations
(action, functions, locations) were likely to be syntagmatic in
nature. This observation corresponded to Lippman (1%971) results.

Lippman (1971) investigated children’s semantic abilities
using a free word association task and a word-pair task. Lippman
used the expanded definition of paradiagmatic in obtaining and
analyzing his data. The subjects were Kindergarteners, zecond and
fourth graders, and college students. The free word association
was conducted in the same manner as in the Brown and Berko (1%40)
study with the exception of using the expanded definitions of
paradigmatic during data anglysis. The word=-pair task involved ftwo
words being presented simultaneously to a subject. The subject
was then asked to give as many reasons as they could for why the
two words went together. The stimuli consisted of a i12-word list
(6 nouns and 6 adjectives). The results indicated that more
qualitative information on 3 child’s development of swvntagmatic
_and paradigmatic relations could be obtained if the responses
given in both tasks were analyzed according to nominal,

perceptual, relational, and functional characteristics. This
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information led Emerson and GeKoski (1974) to investigate the
development of paradigmatic and syntagmatic relations in children
using an expanded definition of paradigmatic.

Emerson and GeKoskKi (1974) concluded word association tasks
were inadequate for eliciting information on the general
developmental trend as well as being inadequate in determining
specifically what type of relationships children of any age
actually form. In an attempt to better define the developmental
trend in children between the ages of 3 years and % years 11
months, they studied the syntagmatic and paradigmatic trends using
a word association task. In addition, they ad&ed a picture
grouping task in order to more accurately and precisely de;cribe
the paradigmatic trend.

Emerson and GeKosKi (1974) redefined paradigmatic
associations by encompassing perceptual and nominal
characteristics under the term categorical and relational and
functional characteristics under the term interactive. Their
investigation used a picture grouping task and responses were
analyzed into interactive and categqgorical associations. Their
results were similar to Brown and BerKo (1940) in that young
children responded syntagmatically and older children responded
paradiagmatically to stimqli in free word ascsociation tasks. In
contrast to previous research, they found, using the picture
garouping task, that children were not forming strictly syntaamatic
relationships between the age of 3 and 3, but rather interactive

responses were occuring at the same time as syntaamatic responses.
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Their results certainly supported the syntagmatic-paradigmatic
shift and their picture grouping task provided a procedure for
determining where a child might be functioning on the
developmental continuum. Although this procedure was an
improvement over word association tasks in that it allowed for
further definition of the developmental trend, it was still
Timited. The children had to make a forced choice between four
pictorial stimuli. Consequently the task limited the amount of
information obtained from the children with regard to their
cateqgorizational sKills., The children were forced to choose
either a categorical matching picture, an intéractiue matching
picture, or an unrelated alternative. The procedure did ﬁot allow
the children the opportunity to demonstrate other relgtionships
which they might have Known. The nafure of the task inter4ered.
with accurately determining where each child functioned on the
developmental continuum. This could have been remedied by having
a category which had stimuli which represented both a categorical
and interactive association. Thus, a need exists to develop a
procedure which uses pictorial stimuli to investigate interactive
and categorical relations, and which allows a child multiple
opportunities to identify the predominant relation and any other
relations which might exist between stimuli.

in summary, in order to assess semantic categorizational
skills in children along the entire developmental continuum,
accurate normative data must be obtained. As demonstrated above,

normative data obtained may not be accurate, in part due tao
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problems in methodologies and a lack of appropriate stimuli.
Researchers agree that a shift from syntagmatic responses to
paradigmatic responses in word association tasks occurs with an
increase in age. Currently, interactive and categorical responses
have been shown to coexist within svntagmatic responses. Howeuwer,
a paucity of data exist which defines this developmental trend. A
need exists to simplify the interaction between methodologr and
stimuli, & first step is to develop a st of stimuli capable ot
2liciting the entire developmental continuum of semantic

categorization abilities.

Statement of the Problem

Accurate semantic categorization normative data are an

-important assessment tool when ewvaluating semantic categorizatian

-
or
[ 4
'}
W
—~
Yy
u
[w

skiils in children with potential Janguage problems,
in establicshing a child’'s level of functioning and determining
whether that child is eligible for lanquage remediation services,
The datz also aid in the selection of appropriate treatment
targets. Languaqge learning disabled populations have difficulty
with-categorization (Dinnan et al, 1%71), The existing normative
data has been shown to be contaminated by inadequate detinitions,
interaction between methodologies, which limit possible responses,
and stimuli which limit responses {(Emerson & GeKosKi, 1774,
Lippman, 17713, Thué a need exists to reexamine classification
abilities and establish accurate developmental information. To do

this the interaction between methodologies and stimuli must be
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defined. This goal can be achiesved by first identifying stimlui
which would be capable of measuring responses along the
developmental continuum. Therefore, the purposes of the present
study were 1) to identify forty pairs of pictures in which ten
pairs were capable of being Jjudged as Interactive, ten as
LCategorical, ten as Both Interactive and Categorical, and ten as
Not Being Related, and 2) to verify the selection of the forty
pairs of pictures by determining the extent to which they elicited
responses in one of the following categories: Interactive,

Categorical, Both Interactive and Categorical, or No Relation.
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CHAPTER 11

METHODS

Subjects

Two groups of subjects participated in the present study,
Group 1| subjects participated in a task in which they Jjudged the
degree to which pairs of pictures were interactive, Cateqgorical,
Both Interactive and Categorical, or Not Related. This task is
called the identification task.

Broup 1 subiects were 20 adult dndergraduate students,
graduate students and facultv members who responded to a written
request for subjects posted in the Universit» of Montana
Communication Sciences and Disorders Department. Group 1 subjects
had paszing qrades in introductory college courses in linguistics
and child languaqge acauisition as determined bv self-report. MO
subdect had more than one college level course of which the
primary content area was in semantics.

Group 2 subjects participated in a task which veritied the
selection of the forty pairs of pictures chosen from the
identification task. Group 2 subjects were 20 adults +r6m the
Missoula area who volunteered in response to a verbal request bv
the examiner. They had not been enrolied in college courses in
linquistics, semantics, aor child 1angdage Acquisition as
determined by self report,

Subjects in both aroups met the following criteria, Al
subiects were native speakers of English., Thev were aduits who

were at least 18 vears of age. Their hearing acuity was within
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normal limits by self-report (Appendix A, These adults had
vizual acuity within normal limits or vision was corrected with
presﬁription lenses to bring their visual acuity within normal
Iimits as determined by self-report {(Appendix A).

The following section will describe the stimuli and
procedures used for both the identification task and the

veriftication task. Each task will be discussed seperately.

[dentification Task

Stimuli Selection
From an oriqginal pool of 1200 pictures from the commercial

cource of Pictures Pleace! (Abbate & La Chappél]e, 19729, 224

pictures representing nouns were seiected by the examiner. These
pictures were chosen from the following childhood semantic themes:
household items, tovs, vengetables, +ruits, food, professionals
‘¢.Q9., police, doctors, nurses, teachers:!, sports, animais, and
t;ansportation. The vocabulary level ranged from preschool to
late elementary school age {(Abbate & La Chaﬁpel]e, 197293,

Pictures were then paired togéther. The tollowing operational
definitions were used to combine the pairs ot pictures by the
investigator, If a pair of pictures had similtar defining
characteristics or belonged to the same superordinate category,
thev were paired as representing a Categorical association, Two
pictures were paired as representing an Interactive asszociation if

a functional <{e.g., man—- hammer} or relational «e.3., married,

opposites) asszociation was evident. If a pair of pictures
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demonstrated both tvpes of associations, the pair was then
assianed to the Both Interactive and Categorical category. A& pair
of pictures represented No Relationship if no interactive or
cateqgorical associations were evident.

Each pair of words was represented with two simple black and
white line drawings on a black 8.5 x 11.0 inch card. Each pair
of pictures will be referred to as a stimulus plate. Thus, 112
stimulus plates were formed {Appendix B) and divided by the
investigater into one of four cateqories which were assumed to be
capable of eliciting responses which could be classifiad as
Interactive (28 plates), Categorical <28 plates), Both Interactive
and Cateqorical {28 plates), or No Relation (23 plates).

These four sets of 112 plates were then presented to a
consultant who was familiar with the study and the definiticns of
the associations. The consultant was trained using the above
operational definitions {Aappendix T contains the instructions’.
She was asked to identifv whether each stimulus plate would elicit
a Cateqorical, Interactive, Both Relations, or No Relation
response. If the experimenter and the consultant disagreed as to
the label of a stimulus plate, they then discussed it. Following
the discussion, a stimulus plate was either moved to an agreed
upon cateqory or discarded from the studry. The examiner and the
consultant agreed on the classification of 1045 of 112 stimulus
plates., Of the six that were not agreed upon, 2 were reassigned to
an agreed upon category and 4 were discarded. From the 108

plates, 100 became stimuli for the experiment and 8 became
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training items for the present study. The pictures which were
assigned as training items were rated at the sxtreme ends of the
categorical and interactive scales during preliminary

inuestigations,

The Scale

Two five-point Likert scales were constructed.

The first scale was labelled Interactive Relations. Interactive
Relations were operationally defined az those relationships which
exist between itwo pictures based upon a functioﬁal association
{@.9., man—hammer: the man hit the néil with a hammer) and/ocr a
relational association {e.g., married, oppgsitea, or cats chase
dogs). The second scale was Tabelled Categorical Relaticns., A
Categorical Relationship was operationalily defined as on2 based
upon nominal associations Choth pictures are of fruits, dogs,
etc.) and<for perceptual characteristics (e.q., both are fuzzy,
have four legs, bark), An ordinal cscale consisting of five paints
was used: 1) not related, 2) weakly related, 3) moderately
related, 4) strongly related, and 53 extremely reltated. Both an
interactive and a categorical scale were assigned to each stimulus
plate, The scale on & rating form is located in Appendix D.

Two scalec were utilized to allow subjects to respond with
both an interactive and categorical association if the subiects
sz both tvpes of associations. If a continuous scale from
interactive to categorical had been constructed, the scale would

not have allowed for the identification of two associations if
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observed by the subjects. @& continuous scale would have forced
the subjects to make a chaice between the fwo relations. The
subjects manually recorded their responces on each scale by
circliing the interval which they thought represented the level of

association between the stimulus plates {Appendix E).

Procedures

The following operational definitions were used. A
categorical association was one which was based on perceptual and
nominal characteristics., &n interactive azsociation was one which
represented functional or reltational associations.

Subjects participated in three tasks: a training task, a
practice task, and an identification task. Each sublject was seen

individuallv, In *total, the training, practice, and identification

-

r3sKs lasted approximately 20 minutes., Each of these fasks is
described below,

The stimulus picture plates were randoml¥ order2d using a
random numbers table for each subject., This was done to offset

presentation order bias.

The Introductinn and Training Task.

The examiner introduced herself and informed the subject that
she would like his/her judgements on pairs of pictures., The
saxaminer then presented the person with a2 brief information zheet
which operationally defined categorical and interactive relations
be tween words {aAppendix Fi. The examiner demonstrated the

Judoement task. She presented a stimulus plate and told the
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subject that based on the definitions, the pair of pictures
exhibited a relationchip which would scare a 5 on the categorical
scale (exceptionally related? and a 1 on the interactive scale
(not retated). Three other stimulus cards were presented which

demonstrated various associations.

The Practice Task,

Each subject was asKed to judge 4 practice stimulus plates
on the interactive and cateqorical scales (Appendix F>. Two sets
of four stimulus plates were used for practice,.

I+ a subject rated the practice piates differently than that
which was predetermined by the examiner, the subject was asked to
explain his answer. This was done to determine whether the
subject did not assess the stimulus plate as a clear egample of
esach category or whether the subject did not understand the task.
I+ the examiner determined the subject did not understand, she
stated some of the possible relationships which could exist
be tween the pictures, I+ the subject’s ratinags matched the
examiner‘s ratings on three of the +four practice plates, the
subject proceded to the identification task. Subjects who failed
to rate three stimulus plates correctly, underwent another
training session of four plates following the same procedures
previcusiy described. Individuals whose ratings on 3 of 4 of the

zecnnd set of practice stimulus plates did not match the

14
5y
&
3

iner‘s ratinas after the second training zession wers not

included in the study. Al]l subjects who participated in the
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practice task advanced to participate in the study. No subjects

were discarded.

Identification Task.

Group 1 subjects were asked to rate the deqree to which pairs
of pictures were related {(Appendix F). In this task, Group 1
subjects were presented with 100 randomiy ordered pairs of
illustrations. The subjects were asked to rate each pair on tﬁe
interactive and categorical scales. The examiner presented each
stimulus plate individually. The subject‘s responses were cscored

manually by the sublject on a score sheet.

Measurement
The examiner transferred the specific number circled +from
the interactive and categorical scales, for each subject on sach

stimulus plate. This datz was then analvzed,

Analvsis

Means and standard deviations for interactive and categorical
responses for the subjects participating in the identification
task were caiculated for each stimulus plate. The stimulus plates

were then ranK ordered based on the means and standard deviations.

erification Tack

Stimuli
Stimuyli +or this task consisted of forty pairse of wvisually
depictable words which had been identified from the identification

task. The 10 stimulus plates which had the highest mean score on
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the interactive scale and the lowest mean score on the categorical
szcale with the smallest standard deviations were chosen to
represent an interactive association., The 10 stimulus plates
which had the lowest mean score on the interactive scale and the
highest mean scare on the cateqorical scale with the smallest
standard deviations were chosen to represent a cateqorical
association. The 10 stimulus plates which had the highest means
on both the interactive and categorical scales with the smallest
standard deviations were chosen to represent the category of both
interactive and cateqorical associations. The 10 stimulus plates
which had the lowest means on both scales with the smallest

standard deviations were chosen to represent no relation.

Procedures
Group 2 subjectz were sesn individually +or the veritication

task., The 40 stimulus plates were presented individually. Each
subject was instructed {Appendix G)., Each subject was asked to
provide up to five reasons as to how the pair of pictures were
related. If no relation was spparent they were instructed to
state that. The picture pairs were randomly ordered for each
sybject. The subject’s responses were manually recorded by the

examiner.

Measurement
& scorer, other than the examiner, assigned each subject’s
responses to the picture pairs to either interactive, cateqorical,

both asscciation or no association categories. The follaowing
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operational definitions were used to aszign tﬁe responses. A
stimulus plate was assigned to the Interactive category if up to 5
responses of a subject described the relationship between the
pictures in terms of functional or relational characterisfics. A
stimulue plate was assigned to the Categorical category if up to S
responses of a subject described the relationship between the pair
in terms of superordinate categortes or similiar defining
charzcteristics., A pair of pictures was assigned to the Eoth
category if the responses contained at T=2ast one response which
could be assigned to the Interactive category‘and ane which could
be assigned to the Cateqgorical category. &~ stimulus plate was
assigned to the Mo Relation category i+ up to 3 responses of a
cubliect did not represent either an interactive or a categorical

relation. FHResponses that could not be assigned to one of the

"

four cateqories were assigned to a miscellaneous catagory.

Rnalysis

& Cohen’s Kappa (Cohen, 17&0) fnaex of agreement was
calculated, This analysis was used to determine the exient to
which the subjects’ recponses to stimulus plates were related to
the classification associations which were determined in the

identification stage of the experiment.
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RELIABILITY
Test-Retest

Identification Tacsk.

~lthough subjects were randomly setected for test- retest
relfiability, many subjects were unavailable to participate in the
refiability task. Thus, 7 of the 20 subjects who were available
returned two weeks after they first participated in the
tdentification task. They were again instructed and participated
as outlined in Appendix F. Test- retect reliability was obtained
to determined the consistency of the subject’s ratings of the
stimuli over time. Pearson product moment correlations {(Quattro,
1?737) were calculated to determine the consistency of subjects”

raspoOnses across time.

Veritication Task

Test- retest reliability was established by randomly selected
7 of the 20 subjects to return two weeKs after they had
participated in the verification task., They were again instructed
as outlined in Appendix G. Test- retest reliability was obtained
to determine the consistency of the subject’s responses to the
ztimuli over time, & Cohen‘s kKappa (Cghen, 1940) analvsis was

performed on the data.
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Measurement Reliability

Identification task

Inter-observer reliability on the identification task was
established by having a second observer score 23 of the stimulus
plates. Means and standard deviations were calculated for the
scoring of the plates. The measurements obtained were then
compared to the examiner scores using a Pearson product moment

correlation (Quattro, 1987).

Verification Task

Inter~observer reliability was established by having the
examiner re-classify 254 of the subjects’ responses.
Inter-scorer reliability was calculated between the examiner’s
coded responses and original scorer’s coded responses using a

Cohen Kappa (Cohen, 1240) coefficient of agreement.
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CHAPTER 111

RESULTS

The purposes of the present study were 1) to identify forty
pairs -of pictures in which ten pairs were capable of being judged
as Interactive, ten as Categorical, ten as Both Interactive and
Categorical, and ten as Not Being Related, and 2) to verify the
selection of the forty pairs of pictures by determining the extent
to which they elicited responses in one of the following
categories: Interactive, Categorical, Both Interactive and
Categorical, or No Relation. The results obtained in the
identification task and in the verification task will each be

discussed.

Identification Task

Means and standard deviations for interactive and cateqorical
recponses were calculated for each stimulus plate ( Appendix H).
The mean score for each stimulus plate on both the interactive and
categorical scales were then plotted and Figure 2 contains a
araphic representation. Although the subjects rated the pairs of
pictures on a five point Likert scale, the scale was extended for
graphic ctarity. Figure 2 represents the intersection of the mean
scores for each stimulus plate on the interactive and categorical
scales. Forty stimulus plates were chosen, as identified by the
subjects, as the best exemplars of four cateqories (Interactive,
Cateqorical, Both Interactive and Categorical, and No Relation).
Table 1 lists the stimulus plates which were chosen to represent

each of the 4 categories.
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TABLE 1
Verification Task Stimuli
ASSOCIATIONS Interactive Catgeorical
Plate# / Words I Mean 5.D. Mean S.D.
l
Interactive |
79. elephant-peanut I 4.835 0.357071 1.45 0.739932
81, dog-stick I 4.45 0.433835 1.1 0.3
82. rabbit-carrot | 4.9 0.3 1.3 0.714143
84, monkey-banana I 4.83 0.357071 1.435 1.023474
8?. can opener-can I 3.0 0.0 1.9 1.178983
?1. tree-saw I 4,39 0.38%4%1 1.1 0.3
?23. lady-iron I 4.73 0.622495 1.2 0.87178
94, tree-beaver | 4,73 0.53419 1.7 0.9953939
?5. deer—-gun I 4.65 0.7792147 1.3 0.781025
?8. Kitten-yarn I 4.55 0.46468954 1.2 0.509902
|
Categorical |
1. watch-clock i 1.2 0.4 3.0 0.0
2. pear-grapes 1 1.2 0.4 4.9 0.3
7. potato-corn i 1.3 0.781025 4.8 0.4
13. Kangaroo-giraffe 1 1.2 0.509902" 4.73 0.422495
18. couch chair I 1.4 0.734847 4,9 0.3
1?. grandmother-girl I 1.35 0.79214° 4,95 0.217945
20, cake-pie I 1.05 0.217943 4,85 0.357071
21. eqgg beater-toaster I 1.1 0.43589 4.8 0.4
22, sKirt-dress 1 1.1 0.2 4.9 0.3
25, hamburger-hot dog 1.1 0.3 4.83 0.357071
i
Both |
3. mop-bucket I 4.2 1.4 4,33 0.739932
24, toothbrush-toothpaste | 5.0 0.0 4.5 0.921954
51. paddle-canoe |1 4.8 0.87178 4.3 1.1
57, pants-belt. I 4.39 1.061838 4.13 1.19478
2. lightbulb-1amp ! 4.595 0.9733%96 4,1 8.994987
46, shovel-wheelbarrel 1 4.1 1.135782 4.5 0.74142
é7. chair-table I 3.95% 1.32193 4.8 0.4
48. caterpillar-butterfly | 4.4 1.240947 4.4 0.8
‘ 71, tree-leat I 4.1 1.3 4.4 0.860233
75. paintbrush-paint I 4.95 0.217945 4.0 1.30284
!
Neither I
27. Kite-bus 1 1.0 0.0 1.05 0.21794%5
33. tomato-bench b 1.05 0.217945 1.0 0.0
34, vacuum-onion I 1.0 0.0 1.0 0.0
37. squirrel-shirt 1 1.0 0.0 1.0 0.0
39. grasshopper-clock I 1.095 0.217945 1.0 0.0
41, telephone-sock I 1.0 0.0 1.0 0.0
42, scissors=snail I 1.0 0.0 1.0 0.0
44. lamb-shoe I 1.0 0.0 1.03 0.217945
47. qooce-ball i 1.0 0.0 1.0 0.0
48. turkey-boat I 1.05 0.217945 t.0 0.0
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Inspection of the data in Figure 2 indicated that subjects were
capable of rating each pair of pictures discriminantly. Best
exemplars of the Categorical and No Relation stimulus plgtes were
clearly identified and these have been identified in Figure 3. The
Interactive category did not have the same extent of clustering at
the extremities but ratings obtained did, however, allow for 10
pairs of pictures to be chosen as best examples of the category.
Judaes appeared to rate pictures in the Both cateqory some what
less than the extreme ends of the interactive and cateqorical
scales,

The examiner chose those stimulus plates‘which had the
highest means on the interactive scale with the lowest mean on the
categorical scale to represent an Interactive association in the
verification task {(bottom left hand corner of Figure 3.) .
Stimulus plates with the highest mean on the categorical scale and
the lowest mean on the interactive scale were chosen to represent
the Categorical association (top left hand corner of Figure 3).
Thbse stimulus plates which had the highest means on both the
interactive and categorical scales were chosen to represent the
category of Both association (top right hand corner of Figure 3).
Those pictures which had the lTowest means on both scales were
chosen to represent No Relation (bottom left hand corner of Figure
3. The data indicated that forty pairs of pictures from the 100
pairs could be identified as capable of being judged as

Interactive, Categorical, Both Interactive and Categorical, and No

Relation.
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Some of the stimulus plates cnﬁld have been difficult to
classify. For example, should a stimulus plate with an
interactive mean of 5.0 and a categorical mean of 1.5 be chosen or
an interactive mean of 4.5 and a categorical mean of 1.0, The
investigator arbitrarily decided to choose the stimulus plate with
the highest mean on the scale of the category that the stimulus
was intended to represent. Thus, if an interactive stimulus plate
was being sought, the stimulus plate which had an interactive mean
of 3.0 would be chosen over the stimulus plate or +.3, even though
the categorical mean was higher. One exception to this was if the
9.0 interactive stimulus plate had a cateqgorical score of 2.0 or
greater (i.e. stimulus plate # 54 - bone-dog). The stimulus plate
that had a mean interactive score of 4.5 but a mean less than 2.0
would be chocen (i.e. stimulus plate # 95 - deer-qund. No
stimuius plates were chosen either for the Interactive stimulu;
category or the Categorical stimulus category if they had 2 mean
score of 2.0 or greater on the opposite scale because they were
ceen by the subjects as being weakly related and were not chosen
to represent one of the best exemplars of the opposite categories.
The examiner was forced to choose one picture which was rated l;ss

than 4.0 on the interactive scale to act as a stimulus for the

verification task (plate# &47- chair-table).

Yerification Task

In order to verify the extent to which the forty pairs of

pictures selected from the identification task were liKely to
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elicit responses in one of the fo]lowihg cateqgories: Interactive,
Categorical, Both Interactive and Categorical, or No Relation, a

Cohen’s kappa (Cohen, 1940) coefficient of agreement was
calculated between the predicted outcome and the actual responses
by the subjects (Table 2), The Cohen’s Kappa coefficient of
agreement for the verification data was .43. Table 3 contains
which plates were agreed upon and which plates were not agreed
upon., Table 2 demonstrates that 191 out of 200 responses to a pair
of pictures identified as likely to elicit cateqgorical responses
were judged as such. The ten pictures which were identified as
capable of eliciting interactive responses to the pairs of
pictures did so 143 responses out of a possible 200. Therefore
both the interactive association stimuli and categorical
association stimuli elicited 82¥ of thuse associations in those
possible contexts. However, oniy 51% of the responses given to
stimuli identified as capable of elicting both associations
actually elicted both associations. Subjects responded with no
relation 135 times out of ; possible 200 ophortunities.

The Cohen’s Kappa level of agreement indicates a “"substantial
agreement’, As noted in Shellen (1983) "if the agreement is below
.70 tﬁe recsearcher should consider the possibilities that the

categories are not clearly defined " (p. 23). This issue will be

discussed in the next chapter.
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Table Z

Frequency of @greement and Disagreement
Between Predicted Responses and Verification Responses

Category
Interactive
Categorical

Predicted Both
Responses

Neither

Totals

Fo= 5%1
Fe= 233

Cohen’s Kappa = .63
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Interactive

143

Fo (Freguency

Cohen’s kappa Coefficient

Varification Task Responses

Cateqorical

0

171

~J
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0
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of Occurrence)

Fc {Frequency of Chance)

Both
34
é

102

130

Neither

3

0
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Table 3

DATA FROM VERIFICATION TASK :
NUMEER OF RESPONSES OCCURRING FOR CLASSIFICATION CATEGORIES

Identified Categories | Categories of Actual Verification Responses
Ptate # - Word Pairs |_INTERACTIVE CATEGORICAL  BOTH  NO RELATION
I
BOTH |
3. mop-bucket | é 3 i1 0
24. toothbrush-toothpaste | 2 3 13 0
S1. paddle-cance I 7 0 i3 0
57. pants-belt ! 8 0 12 0
é62. lightbulb=lamp | 8 { i1 0
b6. cshovel-wheelbarrel ] 3 3 12 0
é7. chair-table | 8 2 10 8
68. caterpillar-butterfly | 11 2 7 0
71. tree-leaf ! 12 i 7 0
3. paintbrush-paint ! 13 i é 0
|
INTERACTIVE |
79. elephant-peanut | 15 0 3 0
81. dog-stick ] 18 0 1 {
£z. rabbit-carrot I 15 0 -1 0
24. monkey-banana i 16 0 4 0
€9. can cpener-can | 16 0 4 0
21. tree-caw i 14 0 é 0
¢3. lady-iron | 19 0 0 1
4. tree-beaver | 14 0 3 1
$3. deer-qun I 18 0 2 0
98. Kitten-yarn i ié 0 4 0
i
CATEGORICAL |
1. watch-clack | 0 20 ] 0
2. pear=-qrapes | 0 20 0 0
7. potato-corn I 0 20 0 0
13. kangaroo-giraffe i 0 20 0 0
18, couch-chair | 0 20 0 0
1?. grandmother-girl ] 3 13 4 0
20. cake-pie [ 0 20 0 0
21. egq beater-toaster 1 0 20 0 0
22. sKirt-dress I 0 18 2 0
25. hamburger-hot dog i 0 20 0 0
i
NO RELATION |
27. Kite-bus i 0 ? 0 12
33. tomato-bench I i 2 1 1é
34, vacuum=-cnion i 4 2 1 12
37. squirrel-shirt | 3 3 2 12
39. graschopper-clock i 4 2 0 14
41. telephone-sock | { 2 1 té
42, scigeors-enail i 0 é 1 13
44. lamb-shoe I 2 4 0 14
47. goose-tall | 0 & 1 13
48. turkey-beat I 7 H 1 11
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RELIABILITY

Test-Retest Reliability

Identification Tack

The Pearson correlation coefficients (Quattro, 1987) of
test-retest reliability of 7 subjects’ responses to stimulus
plates on the interactive and categorical scales between the first
and second rating sessions were computed. As seen in Table 4,
individual coefficients of correlation across subjects and
semantic relations ranged from 0.70 to 0.95. The mean coefficient
of correlation was 0.85. These results were statistically
significant at the 0.01 level. These results indicated that
subjects’ ratinags of the stimuli over time were significanfly
consistent. |

Verification Task

Seven of the twenty subjects, who participated in the
verification task, returned to participate a second time in the
came tacsk to provide the investigator with reliability
information. The Cohen’s kKappa (Cohen, 19240} coetficient of
.agreement of the subjects’ responses between the first and second
testing sessions are listed in Table 5. The index of agreement
was .73. These results indicated that the subjects” judgements on

the stimuli were consistent over time.
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Identitication Task.~ Test- Retest Reliability

Pearszon Product Moment Coefficient

SUBJECT # 1 2 3 4 S 10
ASSOCIATIONS
Interactive

r= 0.7 0.71 g.%3 §.80 0.87 g.c8
Cateqorical

r= 8.90 0.93 0,95 0.87 0.85 .84

Maan Interactive Reliability coetficient =
Mean Categorical Reliability coetficient =
Mean Reliability Coefficient = 0.85
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Measurement Reliability

ldentification Task

Data from the identification task were initially entered into
a computer by the investigator. A second indiuidua} re-entersd
randomly selected 234 of the subjects’ responses to determine
inter-scorer reliability., The reliability scorer was shown how to
enter the data into the Quatiro (Quattro, 1987) data spread sheet
prior to conducting reliability measures. Means and standard

deviations were calculated and compared to the examiners scores,

Wi

The re1iabi}}ty was calculated according to Pearson correlation
coefticient measurement (Quattro, 195877, The~Pear50n correlation
coefficients {Quattro, 1987) of inter—scorer reliability are
Jisted in Table &. #As indicated by the table, “inter- scorer

retiability ranged from 0.73 percentage agreement to 1.0

m

percentage agreement. The mean coetficient equalled 1,0 (0.%97),
These results were statistically siqgnificant at the 0.01 leuel,
Thue, the results indicated that inter-scorer computer entry of

the identification data was consistent between scorers,

erification Task

Data from the verification task were initially scored by a
person other than the investigator (as discussed in the methods).
The investigator then scored a randomly selected 234 of the
subjects’ responses. Her scoring was then compared to the ariginal
scarer’s results and a Cohen’s Kappa (Cohen, 1943) coefficient of
agreement was calculated. The index of agreement is reported in

Table 7. As indicated by the table, inter- observer reliazbility
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Table S

Yerification Task - Test-Retest Reliabhility
Cohen’s kappa Coefficient

Responses~ Session B

Category Interactive Categorical Both
Interactive é3 2 20
Categorical 1 84 0

Session Both 14 3 47
A

Neither i é 0

Totals el 97 &7
Fo= 2235 Fo TFrequency of Occurrencel
Fc= 76,2714 Fe (Frequency of Chance?

Cohen’s Kappa = .73

Nei ther

3

Total

[T
(7]

N= 280
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Table &

Identification Task - Mezsurement Reliability

Pearsaon Product Moment Coefficient

SUBJECT # 3 4 é 7
ASSOCIATIONS
Interactive
r= 1.0 0.9%8 1.0 1.0 i.U
. Categorical
r= 1.0 1.0 1.0 1.0 B.98

Mean Interactive Reliability coefficient
HMean Categorical Reliability coefficient
Mean Reliability Coefficient = 1.0

—
-
[~ =]
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Frequency of Aareement and Dizagreement
Between Coder A and Coder B

Cohen’s Kappa Coefficient

Coder B
Category Interactive Categorical Both
Interactive a1 2 2
Categorical 0 62 {
Coder Both 4 3 45
A
Neither 0 ] 8
Totals 59 &7 48
Fo= 188 Fo (Frequency of Dccurrence)
Fe= 24.31 Fc ¢Frequency of Chance’

Cohen’s Kappa = 0.918
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Nei ther

]

0

!

30

28

Total

5

63
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coefficient was .18 agreement. This coefficient suggested that

scoring of the subjects’ responses was consistent between the two

scorers,

Summary

As indicated by the identification task data, subjects were
capable of identifying forty pairs of pictures in which 10 pairs
were capable of being judged as Interactive, 10 pairs as
Categorical, 10 pairs as Both Interactive and Categorical and ten
as Not Related. As discussed, Cateqorical and No Relation
stimulus plates appeared to have less scattering of the means
along the two scales than did the Interactive and Both stimulus
plates. Some possible expianations for this phenomenon will be
offered in chapter four.

The +orty stimulus plates, which were identified from the
identification task as best exemplars of each of the four
categories, appeared to elicit predicted responses from the
subjects participating in the verification task. The correlation
between the predicted and actual responses obtained in the
verification task was not as high as was hoped. Sohe possible
reasons for the response pattern will be discussed in the
following chapter. Both test-retest and measurement reliability
for the identification task and the verification task were qood,
which indicated both consistency between scorers’ and subjects”

responses.
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Possible factors affecting the results wi-ll be discussed
next. Theoretical and clinical implications of this study’s

resulfs will also be presented.
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CHSPTER IV

DISCUSSION

The general purpose of this study was to identify stimuli
which would be capable of eliciting accurate developmental
semantic categorization responses. Specifically, the purposes of
this study were to identify forty pairs of pictures in which 10
pairs were capable of being judqed as Interactive, 10 pairs as
Categorical, 10 pairs as Both Interactive and Categorical, and 10
as Mot Related, and 2) to verifv the selection of the forty pairs
of pictures by determining the extent to which they elicit
responses in one of the four categeries: Intetactiue, Cateqorical,
Both Interactive and categorical, or No Relation. This chapter
will discuss the identification taskK and the verification task
separately and then some qeneral concliusions and implications will

zented,

11

oe pr

Identification Task

The rafings of the subiects in this study identified forty
pairs of pictures which were capable of eticiting Interactive,
Categorical, Both associations, or No Relation responses. These
results confirmed arguments put forth by Emerson and GeKoski
(12763 that adults are capable of forming both interactive énd
categorical responses. Thus, further support is offered that

cateqorical and interactive associations coexist.,

I

The results indicated a compact clustering of ratings for
both the Cateqorical stimulus plates and the Mo Relation stimulus

plates. The Both association plates and the Interactive stimulus
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plates did not have the same degree of clustering for the ratings.

Some possible explanations are suggested.

Possible Factors Affecting Identification Results

Operational Definition Influencse

The operational definitions for categorical and interactive
aszociations may have been a confounding variable to the results
of the present study. Many subjects guestiocned or askea for a
repatition of the de+inftian af an interactive association during
the training task o+ the identification task. Perhaps this
definition was not as clear to the subjects as the Categorical and
None detinitions. Subjects appeared to comprehend the definitions
of categorical and no association satisfactorily. This was
reflected in the paucity of reguests for claritication of the tuwo
definitions and the subjects” ratings of the stimuli. Inspection
of the data indicated less scatter on the categorical and no
retation rating means. #&n alterpate explanation may be that sin&e
interactive associations are a "sacondary" associétion (Emerson &
Gekoski, 1976> the definitions may have been more difficult for
the subjects to remember. Both reasons are possibilities and
future research is needed to address them.

Stimuli Effect

& second possible factor affecting the identification task
results was stimuli effects. The original 100 stimuli pairs may
have been biased when the pictures were paired for the studv. The

examiner had a specific number and set of pictures to choose from
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cut of the commercial source which she used. She then attempted
to pair the pictures to develop stimuli for exemplars of each of
the categories. This may have been limiting and not resulted in
the best stimuli for the study. I+ the pictufe poal had been
expanded, different pictures may have been selected to better meet
the definitions. Also, if the examiner had developed a list of
words which she believed to be the best exemplars, and then sought
pictures to match the words, she may have cobtained a better set of
original stimuli.

Individual Mariation

Individual variation among subjects mav also influence the
ratings. For example, many of the plates which were rated as No
Retlation by the identitication subjects elicited either a
cateqgorical or an infteractive rasponse in the veritication task.
More specifically, "turkey" and "ship" were rated as No Relaticon
bv the identification subjects but were rated by many verification
subjects to be related because turKey could be served on a ship,
&1soc "lamb" and “"shoe" were rated as No Relation by many
identification subjects but were rated by many verification
subjects to be related because both obJe;ts start with the same
letters <csheep and shoe). Werbal reasoning of the identification
subjects did not support actual scoring of some stimulus plates.
M;ny suybjects werbalized an association between pairs of words
byt then zcored those pairs of pictures as nct exhibiting a

relationship. Thus, many of the identification subjects voiced

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



47

these associations but did not record the relationship on either
of the scales. They scored the stimulus plates as No Relation.

Subject Age

emerson and Gekoski (1974) stated that adults tend to respond
primarily categorically in semantic association tisks. This
tendency may account for the compact clustering occurring in the
ratings of Cateqorical associations and No association stimuli and
less compact clustering for the Interactive and Both asaociation;.
What remains unknown is the degree of scatter of ranking of
responses as related to changes in subjects” ages. Whether the
scatter of ranking responses would be less for the Interactive
stimuli if the stimuli were presented to chfldren under the age of
5ix years remains unknown, Recall that prior to age six children
tend to Eespcnd primarily inferactively (Emerson & Gekoski,
1978) . Perhaps children who are in a period of shift between
primary cemantic associations, would rank the Both category more
consistently than did the adults in the present studvy. The issye
needs further investigation.

Yerification Task

Emerson and GekKoski {1278) stated that adults tend to use
primarily cateqorical associations when presented with picture
pairs. These authors reported, however, that adults are capable

of maKing interactive associations, buft that these are secondary

m

to categorical associations. This observation was supported by
the results in the verification task of the present study.

Responses given to the Interactive and Categorical stimuli
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differed in consistency of responses. The stimuius pictures which
were jdentified as capablie of eliciting Categorical responces were
Judged by the werification subjects as representing a Categorical
association more often than Interactive and Both associations were
Judged as reprecenting their respective associations.

Stimuli selected to elicit a Both relation response did not
do so consistently., Analvses of the responses obtained indicated
that some subjects had cne response which was interactive and
three or four respons2s which were categorical. Categorical
asiﬂciations appeared to be made more oaften than were interzctive
responses to the Both stimq]i. Faor example, one individual
{subject #4) responded with both associations for every stimuly
with the exception of all the cateqgorical stimulus plates and four

at the no rels:

-
'
-

ion sftimultus plates. Although she formed
interactive associations, the categorical ascociation appearsg to

from th

(Y]

T

ke the stronger relation of the two. The result:
yerification task supported the resuits of Emerson and GeKoskKi
{19747 which demonstrated adulits are capable of forming both types
of responses but do tend to respond primarily categorically sven
when presented with stimuli which have been rated as interactive
stimuli.

The rezults of the verification task argue in support of the
premise'that people do have a primary response pattern but one
which mav not be strictly a cateqgorical or interzctive pattzrn,
Therefore, when investigating semantic associations, useful

information can be obtained from 3 task which would allow people
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to express more than one association if observed. The results o+t
the present study have identified stimuli and a methodolaogy which
allow for the investigation of all four response patterns, not

just the primary one.

Clinical Implications” Future Recearch

The rationale for the present study evolved from a need for

an

a

ssessment tool which would be capable of eliciting accurate

developmental semantic categorization responses. Subject

m

identitied ztimuli which formed Interactive, Categorical, Both
Interactive and Categorizai ur o asscciations., Thus, stimuli
plates have been identified which have the potential to determine

where a person’s performance might be in a developmental continuum

oriz

for semantic cati

A

tion. As discussed previcusly, some

[ (]
Tu(]

=timuli represented bettzr exemplars of certain categories tut
stimuli were capable of eliciting a1l four association raspaonszes,
Are these stimuli ready for clinical use? The answer i3 no.
The resuylts of the present study are only the first step in a
lengthy process to develop a valid and reliable assessment tool,
Future research needs to investigate whether &r not improved
definitions of Interactive would result in a more compact rating
of interactive stimuli. Additional research includes a need tno
identifvy and then verify different stimuli selection for the
Interactive and Both asseociations to obtain better exemplars than

were obtained in the present study.
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The verification task needs to be administered to normal

functioning children. I+ the ultimate goal of this research |

in

to develop a standardized assescsment tool for azsessing the
developmental continuum of semantic cateqorization skillis in
children, the responses to the pictorial stimuli must be obtained
from normal children., Normative data from children age 3 to 10
need to be obtained. After these data have been collected and
norms developed, the procedure could then be used to assess

lanquage~ impaired children.

Summar¥

This study identifed forty paire of pictures in which 10 pairs
were capable of being Jjudged asz Interactive, 10 as Categorical, 190
as Both Interactive and {ategorical and Mo Relation., Secendly,
these nicture pairs werse verified as capable af 2liciting
responses in one of the four categories: Interactive, Lategorical,
Both Interactive and Categorical, or No Relation.

The recuylts obtained are in accord with the studies by Emerson
and GeKoski (1974) and Lippman (1?271). The resuilts from this
study indicated adults were capable of forming more than ocne type
o paradigmatic association when given a task which allowed them
to express all tvpes of semantic asseciations, However, x need

avicte for 3 more specific definition of the interactive category

P

and replication of the ratings by children between the ages of 2

and 10 years and the establishment of norms.
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Appendix A
JUDGES RUESTIONNAIRE

Do you have vision within normal limits or within normal limits
with the aid of prescriptive lenses?

Yes No
Have you had a college introductory course in Tinguistics?
Yes Mo
I+ ves: Where?
Title and number of course?
Whan?

# of Credits?

Have you had a college course in child language acquisition?

fes No
I+ ves: Where?
Title and number of couprce?
When?

# of credits?
“re you a native speaker of English?
Yes Mo
Have you had additional courses in linguistics?
Yes Mo

I+ ves: Please List

% Asked verbally: Did vou have passing aqrades in your course
work?

name date
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Categorical Word List

Ti.
P1.
P3.
1.
2.
3.
4.
J.
&,

7.

8.
@

e

0.
11,
12,
13.
14.
13,
16.
17,
18,
19

7 s

20.
21'
22
e e @
23.
24.

23.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

man
basketball
big dog
watch

pear

mop
motorcycle
doctor
bottle
potato
dustpan
swing
swimming pool
tork

train
Kangaroo
cow

piano

comb

scarf

couch
grandmother
cake

eqg beater
=Kirt

cup
toathbrush
hamburger

boy
football
Tittle dog
clock
qQrapes
bucKet
bike
nurse

Jjar

corn
broom
slide
swim suit
spoon
nlane
giratfe
pig
quitar
brush

hat

chair
girl

pie
toaster
drecs
saucer
toothpaste
hotdog

APPENDIX B

Interactive Word List

T2.
P2.
Pé.
74,
77,
78,
79.
80,
81.
g2.
83.
B4.
3.
Ba.
87.
8.
g9.
90.
o1,
92.
73.
74,
va.
74,
¥7.
8.
¥,
fo0o0.

man
maiIman

dog

bird

Qas

box

etephant
butterfly

dog

rabbit
tishing pole
monKey

YACULM

sewing machine
steering wheel
purse

can opener

owl

tree

puppy

lady

tree

deer

brush

school

kitten

Tawn mower
dog house

hammer
letter
bone
cage
truck
shoe
peanut
{1 ower
stick
carrot
fish
bananz
man
pants
car
money
can
tree
Saw
slipper
iron
beaver
qun
horse
teacher
¥Yarn
boy
deqg

Sé



Interactive/ Categorical No Relation

T3. bat ball T4. snake Tamp
P3. hammer nait P4, tractor sock
P7. woman girl F8. ladder candy
S5l. paddle canoe 26. sweater church
92. chicken egQ 27. Kite bus
33. fireman baby 28. poodle plant
54. bone dog 29. cookie ckate
99. clown balloon 30. frog rope
96. television couch 31. wheel house
57. pants belt 32. crayon stool
98. tow truck car 33, tomato bench
S5?. apple tree 34. turtle shoe
40. pencil book 39. bear shoe
é1. ice cream mi K 36. vacuum onion
42. light bulb 1amp 37. squirrel shirt
é3. dollar coin 38. tractor doll
54, goat barn 39. grass hopper clock
65. hamburger ketchup 48, police woman  tent
é66. wheel barrel  shovel 41, telephone soc¥
47. chair table 42, scissor snail
é8. caterpillar butterfly 43, truck knife
6%, lace shoe 44. market ball
/0. soup pot 43. window mouse
71. tree leaf 46, lamb shoe
72. tharpener pencil 47. qoose ball
73. camper bike 48, turkey boat
74, coffee pot mug 49, pajama wagon
73. paint brush paint 90, basket coat
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N APPENDIX C

COMSULTANT INSTRUCTIONS

You have been asked to participate in this study as a judge.
You will be presented with pairs of pictures and asked to judge
these on how they are related semantically. *our judgements will
be made in regard to how the two pictures are related
INTERACTIVELY and CATEGORICALLY.

Words that have similar defining characteristics {such as
woman and girl which only differ by age; and lamp and flashlight
which have similar functions ) are related categorically. #&n
interactive relation is the result of interactive knowiedge
tsherein the stimulus words are placed in an action sequence b
on functional or relational characteristics fe.q., woman-neadi
woman Sews with x needle and as in man- hammer: man hits with a
hammer., These relationshipe may not be mutually exclusive. Wi
zome pairs of words there exists the potential for both tvpes o
relationships to be formed and with other pairs of words no
relationship may be seen,

Please place each stimulus plate in one of four groups:
interactive, cateqgorical, both interactive and categorical, no
relation, Thank vou for vour assistance.

zed
[

th
$
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APPENDIX D

Plate #
Subject #
Order 8
The Scale 1 2 3 4 3 Interactive
not weakly moderately strongly axtremely
related related related related related
! 2 3 4 5 Categorical
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APPEMDIX E

SAMPLE SCORING

Plate #
Subject #
Order #
The Scale { 2 3 4 S Interactive
not weakly moderately stronglty extremely
related related related related related

1 2 3 4 3 Cateqorical
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Appendix F
INSTRUCTIONS FOR IDENTIFICATION TASK
1. Introduction

You have been asked to participate in this study as a judge. You
will be presented with pairs of pictures and asked to judge these on how
ther relate semantically. Your judgements will be made in regards to
how the "two pictures are related INTERACTIVELY and CATEGORICALLY.

Words that have similar defining characteristics {(such as woman and
airl which only differ by age; and lamp and flashliqht which have
similar functions > are related categorically. An interactive relation
is the result of interactive Knowledge where the stimulus words are
placed in an action sequence based on functional or relational

characteristics (2.g., woman-needle: woman sews with a needle and as in

man— hammer: man hits with a hammer.. These relationships may not be
mutualiy exclusive. With some pairs of words there exists the potential
for both types of relationships to be formed aﬁd with other pairs of
words no relationship may bé seen.

1‘“m going to show you some pictures one pair at a time. I will ask
vou to judge each picture on a categorical scale and an interactive
ecale., 1f you think there is no relation circle 1j if weakly related,

2: if moderately related, circle 3; if strongly related, circle 4

circle 23

s and if vou think it is extremely strongly related, circle 5 on your

ccore sheet. Each scale ranges from not related to extremely related.

Let me show you an example.
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2. Training Task

Here is a picture of & man and a bov. These twe pictures have many
similar defining characteristics and generally differ only by aqe.
These pictures would be extremely related categorically, <0 vou would
circle 3 on the categorical scale. However, they would not be related
interactively; therefore, vou would circle 1 on your score sheet.
LookK at this pair of the man and hammer., They wouldn’t have any
similar defining characteristics but do have 3 relationship based on

tunction. Therefore, vou would circle the 5 on the interactive scale

by

and a 1 on the cateqorical scale.
Here is another pair: a baseball bat and a baseball., You can form a
functional relationchip between the two pictures , for example the bat

hits the ball. Both objects also belong to the same cateqory of

[y

basaball 2quipment. Therefore you would score a 3 on both the
interactive and cateqorical scale,

Look at this pair of a snake and a ltamp. They don”t have similar
defining features and ther don’t h%ue a functional or relational
association. Thus you would circle a 1 on both the interactive and the

categorical scale. Do vou have any questions about these exmples? Now

1‘’d tike vou to try same.

3. Practice Task

"Here i% & pair of pictures: a woman and a qirl, Circle the

number on vour score sheet for how, if at all, the two pictures are
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related. Circle one number for how vou think they are related

interactively and one for how vou think they are related categorically.

Great! Here’s another pair: a mailman and a letter. Do the same
as vou just did. UOne for the interactive scale and one for the
categorical scale. 0.K.

Try this one now: a hammer and nail. And then try this one:

tractor and a sock. All right let’s see how you scored them."

If the potential subject fails to score the examples like the
examiner and consultant did, the following procedure will follow.

For example, if the potential subject does not score woman-girl as
a 5 on the cateqorical scale and a 1 on the interactive scale, the
examiner would ask what relationship he/she saw {(i.e., both femalel. If
the examiner determined the subject did not understand the task by
hiz/her response, =he would do the foilowing. The examiner would tall
the potential subject that the two only differ by age and therefore
would be rated as 3 on the categorical scale and a 1 on the interactive
scale. This process would be completed for any other pairs that were
scored differently from the examiner. A second set of four practice
plates would be provided.

1§ the person failed to have agreement on three out of the four
plates during a second set of training items, the individual would pe

exciuded from participating in the study,

4, Identification Task
"1 will now present 100 pairs of pictures to you one at a time.

Here is the first one.”
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APPENDIX G
INSTRUCTIONS FOR VERIFICATION TASK

"“You will be presented with pairs 0+-pictures and asked to
sa¥ how they are re2lated. Your responses will be manually
recorded. Some may be related by similar characteristics {e.qg.,
both pictures are square, both are male, both are uysed to brush
something etc.>. Others may be related based on functional or
relational characteristics {(e.q., woman-needle: a woman sews with
a needlé, or as in man—hammer: the man hits with a hammer?. These
relationships may not be independent. “You ma? see more than one
relationship between pairs of pictures. You may also not see anv
relationships between the pair of pictures,

You will be presentesd forty pairs of pictures. Please tell me
up to 5 rezsons for how the two pictures might be related. 3Some
pictures may be related and others may not. If vou do not see anv
relationship between the two pictures, Jjust sar “no
retationship’."

&fter a subject gives her/his responses, the experimenter
asks, "Can vou think of any other reasons why___ and ____ might go
toge ther?" When the subject responds "no" the next stimulus

plate is presented.
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APPENDIX H
Identification Task Means and Standard Deviations

CATEGORICAL RELATION INTERACTIVE RELATION

STANDARD STANDARD
PLATE WORDS MEAN DEVIATION MEAN DEVIATION
1 watch - clock 5.0 0.0 1.2 0.4
63 dollar - coin 5.0 0.0 2.0 1.414214
16 comb - brush 5.0 0.0 2.2 1.32665
19 grandmother - girl 4.95 0.217945 1.35 0.792149
22 skirt - dress 4.9 0.3 1.1 0.3
2 pear - grapes 4.9 0.3 1.2 0.6
18 couch - chair 4.9 0.3 1.4 0.734847
9 swing - slide 4.9 0.3 2.4 1.8
20 cake - pie 4.85 0.357071 1.05 0.217945
25 hamburger - hotdog 4.85 0.357071 1.1 0.3
4 motorcycle - bike 4.85 0.357071 1.55 1.203121
6 bottle - jar 4.85 0.357071 2.2 1.568439
5 doctor - nurse 4.85 0.357071 3.05 1.802082
58 tow truck - car 4.85 0.47697 2.7 1.268858
21 edg beater - toaster 4.8 0.4 1.1 0.43589
7 potato - corn 4.8 0.4 1.3 0.781025
15 piano - guitar 4.8 0.4 1.7 1.144552
67 chair - table 4.8 0.4 3.95 1.32193
12 train - plane 4.8 0.509902 1.65 1.152172
14 cow - pig 4.75 0.433013 1.45 0.589491
23 cup - saucer 4.75 0.53619 2.3 1.382027
13 kangaroo - giraffe 4.75 0.622495 1.2 0.509902
8 dustpan - broom 4.7 0.458258 3.55 1.802082
61 ice cream - milk 4.65 0.726292 3.1 1.479865
68 caterpillar - butterfly 4.6 0.8 4.4 1.240967
3 mop - bucket 4.55 0.739932 4,2 1.4
11 fork - spoon 4.55 1.116915 2.75 1.409787
66 wheel barrel - shovel 4.5 0.74162 4.1 1.135782
24 toothbrush - toothpaste 4.5 0.921954 5.0 0.0
71 tree - leaf 4.4 0.860233 4.1 1.3
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PLATE

WORDS

CATEGORICAL RELATION

66

INTERACTIVE RELATION

73
31
57
62
75
83
74
65
36
69
87
97
72
10
17
32
35
58
70
60
64
83
77
54
76
100
89
94
90
80

camper - bike
paddle - canoe
pants - belts

lamp - light bulb
paint - paintbrush
fireman - baby
coffeepot -~ mug
ketchup - hamburger
television - couch
lace - shoe

car - steering wheel
school - teacher
sharpener - pencil
pool - swimsuit
scarf - hat

chicken - egg

clown - balloon
apple - tree

soup - pot

pencil - book

goat - barn

fishing pole - fish
gas - truck

bone - dog

bird - cage

dog - doghouse

can - caqqpenef
tree - beaver

owl - tree
butterfly - flower

STANDARD

. _MEAN DEVIATION
4.3 0.781025
4.3 1.1
4.15 1.19478
4.1 0.594987
4.0 1.30384
3.95 0.9733%6
3.95 1.160819
3.9 1.090871
3.85 1.159478
3.75 1.299038
3.75 1.299038
3.75 1.512448
3.7 1.268858
3.65 1.525615
3.6 1.827567
3.35 1.492481
3.3 1.053565
3.05 1.28355
3.0 1.449138
2.95 1.32193
2.75 1.47902
2.2 1.6
2.05 1.243986
2.05 1.359228
2.05 1.56449
1.95 1.243986
1.9 1.178983
1.7 0.953939
1.65 1.061838
1.65 1.107926

STANDARD

. MEAN DEVIATION
1.35 0.053835
4.8 0.87178
4.35 1.061838
4,55 0.973396
4.95 0.217945
1.65 0.852836
4.75 0.53618
4,45 0.920598
3.1 1.3
4,45 0.920598
4.8 0.678233
4.1 - 1.479865
4.95 0.217945
3.35 1.710994
1.45 0.864581
4.3 1.268858
3.7 1.268858
4.4 1.067708
4.15 1.061838
2.9 1.374773
4,2 1.122497
4.75 0.53619
4,75 0.698212
4.95 0.217945
4.65 0.90967
4.8 0.509902
5.0 0.0
4.75 0.53619
4.4 0.968536
3.75 1.444818
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CATEGORICAL RELATION INTERACTIVE RELATION

STANDARD STANDARD

PLATE . WORDS L MEAN _ DEVIATION ., MEAN  DEVIATION
49 pajama - wagon 1.6 . 1.019804 1.1 0.3

78 box - shoe 1.5 0.921954 2.45 1.32193
79 elephant - peanut 1.45 0.739932 4,85 0.357071
84 monkey - banana 1.45 1.023474 4,85 0.357071
30 frog - rope 1.3 0.640312 1.0 0.0

88 purse - money 1.3 0.640312 4.1 1.178983
82 rabbit - carrot 1.3 0.714143 4.9 0.3

95 deer - gun 1.3 0.781025 4,65 0.792149
28 pocdle - plant 1.25 0.433013 1.15 0.357071
96 brush - horse 1.25 0.766485 3.85 1.19478
.29 cookie - skate 1.2 0.4 1.1 0.3

98 kitten - yarn 1.2 0.509902 4,55 0.668954
38 tractor - doll 1.2 0.87178 1.0 0.0

93 lady - iron 1.2 0.87178 4.75 0.622495
31 wheel - house 1.1 0.3 1.0 0.0

34 turtle - shoe 1.1 0.3 1.0 0.0

43 truck - knife 1.1 0.3 1.0 0.0

92 puppy - slipper 1.1 0.3 3.25 1.336974
86 sewing machine - pants 1.1 0.3 4.4 0.8

91 tree - saw 1.1 0.3 4,55 0.589491
81 dog - stick 1.1 0.3 4,65 0.653835
44 market - ball 1.1 0.43589 1.2 0.4

40 -policewcman - tent 1.1 0.43589 1.3 0.640312
27 kite - bus 1.05 0.217945 1.0 0.0

35 bear - shoe 1.05 0.217945 1.0 0.0

46 lamb - shoe 1.05 0.217945 1.0 0.0

32 crayon - stool 1.05 0.217945 1.15 0.357071
50 basket - coat 1.05 0.217945 1.9 1.337809
36 vacuum - onion 1.0 0.0 1.0 .0

37 squirrel - shirt 1.0 0.0 1.0 0.0
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WORDS

CATEGORICAL RELATION

68

INTERACTIVE RELATION

41
42
47
33
39
48
26
21
45

15
85
67
71
9%
87
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telephone - sock
scissor - snail
goose - ball

tomato - bench
grasshopper - clock
turkey - boat
sweater - church
eggbeater - toaster
window - mouse
potato - corn

pjano - guitar
vacuum - man

chair - table

tree - leaf

boy - lawn mower
steering wheel - car

STANDARD
._MEAN _ DEVIATION

1.0 0.0

1.0 0.0

1.0 0.0

1.0 0.0

1.0 0.0

1.0 0.0

1.0 0.0

1.0 0.0

1.0 0.0

1.0 0.0

1.0 0.0

1.0 0.0

1.0 0.0

1.0 0.0

1.0 0.0

1.0 0.0

STANDARD

L MEAN __ DEVIATION

1.0 0.0

1.0 0.0

1.0 0.0

1.05 0.217945

1.05 0.217945

1.05 0.217945

1.1 0.3

1.1 0.43589

1.3 0.640312

1.3 0.781025

1.7 1.144552

3.75 1.373863

3.95 1.32193

4.1 1.3

4.35 0.726292

4.8 0.678233
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