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ABSTRACT

This thesis explores the generlaity of the Moses Illusion,
a phenomenon discovered by Erikson and Mattson (1981) wherein
subjects [N=25] provided answers to inconsistent questions with-
out:taking the inconsistencies into account. An example of such
a question is "How many animals of each kind did Moses take on
the ark?" A significant number of subjects responded '"two,"
not noticing that Noah, not Moses sailed the ark (i.e., these
subjects did not notice the substitution of an inconsistent
name in the question). Erikson and Mattson's work explains and
demonstrates the Moses Illusion in terms of proper names only.
The object of this research was to test for an extension of the
generality of this phenomenon to common nouns. From the evi-
dence provided in the Literature Review, and the data obtained
through experimentation, it is clear that the Moses Illusion
is an effect limited to proper nouns.




CHAPTER 1

INTRCDUCTION

This study investigates the generality of the'Moses I1lu-~
sion, a phenomenon discovered by Erikson and Mattson (1281). In
the study "From Words to Meaning: A Semantic Illusion,' Erik-
son and Mattson studied the process of sentence comprehension in
terms of a semantic features model. The Moses Illusion, accor-
ding to the authors, sheds some light on how the meanings of in-
dividual words in sentences are combined to form global descrip-
tions of the meanings of sentences.

In their study, Erikson and Mattson found that they could
ask subjects questions which were internally inconsistent, and
obtain answers to them, even though the subjects had been warned
that some of the questions they were going to encounter might
contain such inconsistencies. Further, the subjects were in-
structed to answer "wrong'" (or something similar), to such
guestions, and were presented with examples of such inconsis-
tent questions before testing began. In their first experiment,
the example question was '"Why was President Gerlad Ford forced
to resign his office?" This question contains an inconsistency:
former President Gerlad Ford was not forced to resign his office,
but, rather, it was former President Richard Nixon who was
forced to resign. During the experiment, a significant number
of subjects responded "two'" to the question "How many animals of
each kind did Moses take on the ark?" !This question also con-
tains an inconsistency: Moses did not sail the ark; it was

Noah who did, according to the Biblical legend. Hence, the




authors arrived at.ihe name’éf this phénomenoﬁ? The MoseS'Illu—~
sion. '

In their study, Erikson and Mattsqn concluded that "the’
illusionfhas atileast_some generlaity" (Erikson & Mattson; 1981,
Ap. 543). The generaliﬁy of tﬁe'MoseS Illusion, ac¢ording‘to
their data,‘is 1imited to pfoper nouns. The auth@rs‘state that
the Moées’Iilusion’”ié resistent'fé a Wide ?ariety of manipula-~
‘tions ofAthe context of the pfoper name'" (Erikson & Mattson,
1881, p. 549). .

'In‘Erikson and.Mattson's:sﬁudy, the inconsiStent nameé uéed
in targef’qUéstions‘were ﬁlwayé prpper.names. This giﬁes riser‘
;to a question cdnceining the generality'of the illusion. Would
the illusion”stillvbe present"if‘tﬁe subjects.&éfe preséntéd ST
with. target questiohs containing né brope:_names;'bﬁt father |
'only common namés? The purpose of the éurrent-feéearch is to inf
Vestigate whether the Moses Illusion extéhds to .non-proper names
(i.e., to common names, or cémmpn nouns). |

The fact that'ﬁriksdn and Mattson's data limit the general-
ity df the Moses Illusion to proper namés is justification in
itslef fof this research. ‘The goalé of this rgseareh afe'(l) to
inﬁestigate the posSible extendedvgenefality of the Moses Illu-
sion, and (2) té proﬁide an expiénation for the hdn—extention of
the Moéés Illusioh,'should it.faii'to extend beyond the context
of properknémes; | |

LITERATURE REVIEV

Central to the vprocess of sentence compreheﬁsion’iS'the




process of constructing global descriptions of the meanings of
sentences from the meanings of the individual words that com-
prise them (Erikson & Mattson, 1881, p. 540). Erikson and

, Mattson made two assumptions regarding this construction pro-
cess: (1) that it presumably involves discovering the rela-
tions that hold between words in a senteﬁce, and (2) that
words (or the concepts represented by words) are often very
complex (Erikson & Mattson, 1981, p. 540). Hence, sentence
comprehension is a complex holistic construction process in
which "the semantic features of the individual words are com-
bined with the semantic features of the other words to produce
an overall description of the meaning of the sentence" (Erik-
son & Mattson, 1981, p. 540).

In order to define semantic features, it is necessary to
first look at a further definition of words. Clark and Clark
(1977) define words as bundles of components. These components
are themselves proposgitions with predicates and one or more
arguments, and are formally identical to those propositions
used for the representation of sentence meaning (Clark & Clark,

1977). These components haﬁe been called "minimal units of

content, semantic features (italies added), semantic components,
semanfic markers, semantic primitives, prelexical predicates,
and semantic nodes' (Clark & Clark, 1977, p. 415). Propositions
as used by Clark and Clark (1977) are analogous to algebraic
propositions such as the proposition F[X], where F is the pre-
dicate and X is the argument (Clark & Clark, 1977, p. 46). The

term ''predicate' here is taken to mean "a term designating a




property or relation (Woolf, 1980, p. 898). The term "argu-
ment' is taken to mean "one of the independent variables upon
whose value that of a function depends'" (Woolf, 1980, p. 60).
An illustrative example of a proposition as used by Clérk and
Clark (1977) is the following: '"When X is handsome is written
handsome[X], it is clear that being handsome is a proposition
with one argument, X" (Clark & Clark, 1977, p. 46). A propo-
sition proper becomes such once the arguments of a propositional
function have been filled in (Clark & Clark, 1977, p. 46).
Semantic features, then, are the propositions that a word
expresses. They are the attributes that seem necessary for a
word to be what it is (Clark & Clark, 1977). For example, the
word "boy'" may be described as something human, male, and non-
adult. These are the attributes that seem necessary fér "boy "
to be what "boy" is, and are also the propositions that '"boy"
expresses. The word "boy!'" proposes to express the ideas of
human, male, and non-adult. (Clark & Clark, 1977, p. 415).
Erikson and Mattson (1981) describe sentence comprehension
as a process of combining the semantic features of the indivi-
dual words in a sentence so as to produce a cogent and global
description of the meaning of that sentence. This construction
process should not be likened to a literal construction pro-
ject wherein a foundation is laid (the sentence itself) and
bricks are cemented into place on all sides (the semantic
features) until the ediface is completed for all to see (the
meaning of the sentence) (Note 1). Rather, this process should

be likened to making a cake, wherein the ingredients (words,




with their semantic features) are mixed together and baked
according fo a recipé (the sentence itself) until the finished
cake emerges (the meaning of the sentence) (Note 2). The
model for sentence comprehension proposed by Erikson and Mattson
(1981), théen, seems to be a model based not simply on adding
together the meanings of the indiﬁidual words in a sentence, but
rather one based on mixing the words in a sentence together in
order to find its meaning.

Erikson and Mattson (1981) dibide sentence comprehension
into three parts or processes. Since.Erikson and Mattson (1981)
describe sentence comprehension itself as a process, these three
diﬁisions will be referred to as sub-processes, for the sake of
clarity. During the encoding sub-process, the stimulus (sen-
tence) is represented in the processing system (the brain), but
is not identified (Erikson & Mattson, 1981, p. 549). Next, the
lexical access sub-process produces a set of semantic features
for each word in the sentence (Erikson & Mattson, 1981, p.549).
Finally, the construction sub-process combines the semantic
features of all the words in the sentence in such a way as to
produce an o&erall description of its meaning (Erikson & Mattson)
1981, p. 549).

Erikson and Mattson (1981) assert that the occurence of
the Moses Illusién is not due to a failure to encode the in-
consistent name into memory. This is concluded by ﬁirtue of
the fact that in their first experiment, the authors asked their
subjects to read the questions aloud before answering them.

This was done to ensure that the inconsistencies would be en-




coded. Erikson and Mattson (1981) further aésert thaf the
illusion does not occur as the result of séme breakdown in the
lexical access sub-process. This conclusion is based on their
data. On the basis of their three-part (sub-process) theory
of sentence comprehension, Erikson and Mattson f1981) conclude
that the Moses Illusion must be the result of the way in which
the semantic features of the individual words are combined so
as to produce a description of the sentence meaning (Erikson &
Mattson, 1981, p. 550).

Accqrding to Erikson and Mattson (1981) the Moses Illusion
will occur when "...the inconsistent name shares some semantic
features with the correct name, although there does not seem to
be any particular semantic feature that must be shared' (Erik-
son & Mattson, 1981, p. 549). Thus, the authors contend that
the Moses Illusion is the result of two factors: (1) that
the two names (correct and inconsistent) share semantic features,
and (2) that there exists some problem in the construction
sub~process, during which the semantic features of the individu-~
al words are combined to produce a description of the meaning
of the sentence. It seems to be the case that these two fac-
tors interact to produce the Moses Illusion.

Though the explanation provided by Erikson and Mattson
for the occurence of the Moseé Illusion appears to be reason-
able, there is another that should be examined. This other
explanation is the object of this research.

The Moses Illusion, as demonstrated by Erikson and Mattson,

occurs under rather limited conditions. The Illusion so far,




has only been seen in terms of proper names. In their re-
search, the authors substituted semantically similar proper
nouns for the correct proper nouns in target questions (with
each target question ha?ing only one inconsistent proper noun).
and found that the subjects answered the target questions in
terms of the correct proper nouns. The question now arises as
to the role that common nouns play in the Moses Illusion. If,
according to Erikson and Mattson (1981), the illusion occurs as
a result of the construction sub-process, and is due to shared
semantic features, then should not the illusion occur under
similar conditions, as in when the subject of a target question
is not a proper noun, but a common noun? This, in turn, giVes
rise to questions concerning the ways in which proper nouns and
common nouns are treated by us as speakers and as listeners,
and to gquestions concerning the difference(s) between proper
nouns and common nouns.

Proper nouns and common nouns have at least one thing in
common. Both are naming expressions, and their relationships
with intended referents are determined through conﬁention, not
through any compositional meaning (Bhat, 1979, p. 83).

The referent of an expression (expression here meaning a
proper noun, a common noun, or a noun phrase) is the "entity
in the real world that the expression is meant to pick out"
(Clark & Clark, 1977, p. 566). Thus, accgrding to Clark and
Clark (1977), the referent of an expression is the real entity
that it describes.

This definition seems to need expanding, however, since it




appears to be the case that there are entities in the imaginary
world, and entities that are not of the real world that are the
referents of expressions. Consider the word 'unicorn." This
expression clearly represents a non-real entity. But "unicorn®
does refer to some entity, namely an inaginary one-horned horse-
like animal.

Also, there are entities that are not of the real world
that are the referents of expressions. Consider Moses in Erik-
son and Méttson's (1981) research. Moses is clearly not of the
real world, although he was at one time. Thus, unless it be the
case that one cannot refer to dead persons, then there must be
some way of referring to them. Therefore, at least for the
scope of this research, the definition of freferent” will be
expanded to include all entities that may be described by an
expression. Olsoﬁ (1970) describes referents as the objects
and events that words correspond to (Olson, 1970, p. 257).

This is also an appropriate definition of '"referent' for this
research.

Bhat (1979) goes on to say that the meanings of these
naming expressions are obtained through an examination of their
use in a given speech community (Bhat, 1979; p. 28). Thus, it
can be the case (and indeed it is, as will be discussed later),
that the same word can have more than one referent. The pres-
ence of speech communities implies that a word can have more
than one referent. This suggests that it can be the case that
a given word may not have a universal meaning. Its meaning

can (and often does) differ from one location to another).




An interesting example of this concept proposed by Bhat is
seen in this account from the author's own experience: To a
person from Florida, tﬁe word '"mango," when used properly, of
course, refers to a reddish-green tropical fruit. However, to
someone from Southern Indiana, the same word can also mean
green bell pepper. When questioned, the Floridian had ne%er
heard of this other meaning of mango, and the Hoosier had never
heard of a fruit with this name. To the Floridian, using the
word '"mango' in this fashion seemed strange indeed, until its
other meaning was disco%ered; mangoes were offered to this

author as a topping for pizza. This example is made even more

ticnary (1980) lists both meanings.

Bhat (1979) describes some important applicational differ-
ences between proper nouns and common nouns. Note that for the
purposes of this study the words '"noun(s)'" and 'mame(s)'" will
be used interchangeably, and should be taken to mean the same
thing(s). First, Bhat (1979) says that there are applicational
differences between proper names and common names, and that
these differences gi#é rise to additional differences between
the two types of naming expressions.

On the basis of applicational differences, Bhat (1979)
says that common nouns in a language can be arranged into
hierarchies on the basis of relationships that may exist be-
tween them., These include incompatibility and hyponymy. Incom-
patibility contends that sométhing cannot possess mutually ex-

clusiﬁe and exhausti?e gualities at the same time. For example,
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incompatibility would éontend that something cannot be both

good and bad at the same time (Clark & Clark, 1977, p. 563).

Two words are hyponyms when one is a member of a group that the
other names (Clark & Clark, 1977, p. 563). For example, dog is
a hyponym of animal. Proper names cannot be arranged into hier-
archies of this fashion, since they do not show any such rela-
tionships between them (Bhat, 1979, p. 83).

Also, common nouns are generally replaced when passages
containing them are translated from one language to another,
whereas proper nouns are retained intact (Bhat, 1979, p. 83).
Thus, it seems that common nouns are more flexible than are
proper nouns.

A lesser point that Bhat (1979) makes regarding thé appli-
cational differences between proper nouns and common nouns is
that proper nouns are constrained (generally) by the countibili-
ty of objects, whereas common>nouns are not (Bhat, 1979,App. 83~
84).

The most important applicational differénce between proper
names and common names is the way in which they are applied or
assigned to their respeeti%e referents. Bhat (1979) says that
in this respect, proper nouns and common nouns "differ from
each other crucially" (Bhat, 1979, p. 85). Bhat describes this
major difference between proper nouns and common nouns as a
"elear-cut dichotomy, not a continuum' (Bhat, 1979, p. 85).

This major difference is actually quite simple: "Common nouns,
when created or established, get applied to all indi%iduals that

can be referred by them," whereas, for proper nouns, 'the appli-




cation occurs individually, each such application being con-
sidered as a distinct act of 'naming' in the history of the
speech community" (Bhat, 1979,‘p. 85). Simply stated, common
nouns may (and usually do) have more than one referent, whereas
proper nouns have only one referent in any given act of communi-
cating. For example, in the sentence "The cat had no whiskers,"
the common noun ”cét” can refer to any number of individual
cats, or to any number of individual perceptions of cat. How-
ever, in the sentence '"Ronald Reagan went to Camp David," the
proper nouns "Ronald Reagan," and "Camp David" have only one
referent each, namely the current president of the United
States, and the famed presidential retreat in Maryland. It is
worthy to note that although both '"Eonald Reagan,'" and '"Camp
David" consist of two words, they are both considered to be
single proper nouns (Note 3).

According to Bhat (1279) the major difference between
proper nouns and common nouns is one of referents. Prover
nouns haﬁe only one referent, whereas common nouns may (and
usually do) have numerous referents. With regard to common
nouns, the conVerse‘is also true. Common nouns may héve
numerous referents, and, according to Olson (1970), a single
referent may be designated by many words (Olson; 1970, pp. 257;
258). For example, a particular man may be called "a father,

a psychologist, a god, an animél, a machine, or George'" (Olson,
1970, pp. 257-258).
As stated, the purpose of this research is to inﬁestigate

whether or not the Moses Illusion will generalize to common
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question "Where will a tree grow?" Further, the speaker'in both

nouns, i.e., whether or not common nouns will produce the
manifestation of the Moses Illusion. If the illusion does in-
deed generalize beyond the context of proper nouns, then it
would seem that the explanation provided by Erikson and Mattson
(1981) for proper nouns would be sufficient for this generaliza-
tion. However, if the illusion does not generalize to common
ﬁoﬁns, then an alternate explanation is due.

It seems to be the case that the referents of common nouns
are "held open,'" as it were, and do not demand resolution im-
mediately in order to make sense of a sentence (Note 4). For
example, one neéd not know which particular tree (if any) is
referred to in thé senténce "A tiee will grow wherever’there
is good soil, proéiding there is enough sunlight and water" in
order to understand it. Conversely, one need not know which

particular tree is referred to (if any) in order to answer the

0f these examples need not haveA;ny specific tree in mind in or-
der to speak these two sentences and make sense.

Proper nouns, however, by their nature, demand that their
referents be resolved in order to make sense out of the senten-
ées that they are invo}ved in. For example, in order to be able
t0 answer the question "How many animals of each kind did Moses
take on the ark?" correctly, one must haﬁe knowledge of who Mo-
ses Was;Aahd fhat it has not he who sailéd the ark. The proper
noun (in this case, Moses)‘deméndsAthat its referént4bé resol&ed
before the sentence can be understood properly.

Now, if it be the case that the Moses Illusion doés.nét
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nored the inconsistent names while directing their attention
towards answering questions. By changing the guestions into
statements, Erikson and Mattson hoped to eliminate this.

Their subjects were 25 undergraduate students from lower-
division psychology courses at the Uniﬁersity of California at
San Diego who participated for course credit. Subjects were all
native speakers of English.

The stimuli for this experiment were four target questions
and 16 distractors, all:in the form of true/false statements.
The stimuli were presented to the éubjects ﬁia test booklets,
which contained directions and examples in addition to the
test stimuli. The stimuli were presented one to a page, with
the presentation order randomized for each subject. The only
constraint placed upon randomization was that no two target
guestions could appear consecutiﬁely.

Subjects were tested in groups ranging in size from 2 to 6.
Subjects were each giVen a test booklet and allowed to proceed
at their own rates, although the directions emphasized that they
were to try to work quickly. Generally, the subjects completed
the booklets in fiVe minutes.

A chi square analysis was performed on the data, and sig-
nificance was found for each of the four target questions.
(Complete lists of target and distractor questions for this
experiment appear in Appendices A and B.)

On the basis of the information relative to proper and

common nouns presented in this Literature Review, it should

be clear to the reader that the Moses Illusion is not expected




fo generalize to common nouns.

‘The modifications made to Frikson and Mattson's (1981)
expefimeﬁfal design are as folléws: (1 Subjectsewere all
VOlunteers,areceiving neither credit nbr reward for §artidipa-
tion; (2) While it is assumed that Erikson and Mattson's
subject pool included females as well as males, this research
used only males, since the su?jegt pool”(Sainf Meinrad Coliege)
is an all-male institution; (2) - The '"Moby Dick” question was
replaced. This was done since Melville's "Moby Dick™ was per-
formed at Saint MeiﬂradtCoIlége just prior to the conductin ‘of
this;reseafch; It isAbelieQed that the Moby Dick question would
have been in&élidateqvbgéause of.thié; - (4)- FOﬁr‘new tﬁrget
questioné and 16 newvdisfractbrs were réndomly addéd to Erikson
and Maftson‘s set of guestions in order fhat the possibiiity of
an ektension in(the’éeneralitf of the Mosés Illﬁsion could be
measured. |

If the Moses Illusion exteﬁds to common nouns, then a sig-
nificant.numbértof subjecfs wiil have been‘fouﬁd'fo ha&e-anéwéff
ed the tafget quesﬁions (for éomﬁon nouns) in terms of the cor—
rect common noun, thus showing that the? did not notice fhe in-
consistencies. Howeﬁér, since;it is hypothesized that the illu-
sion will not generalize to‘éommon.nouﬁs,~a significant number
of subjects.is expected to ansWer falsé’(br don't know) to tar-
et quéstions; therebg showing that they noticed the inconsisten-
cies in them. ‘(Compiete lists‘éf target. and disfraétor questions

for this research appear in Appendices C and D).
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The hypotheses for this experiment are as follows:

Hot w1 < w2
Bt w1 > ue
where h research data obtained through answers to

Erikson and Mattson's target questions;

and T research data obtained through answers to

the new target questions.

If the Moses Illusion fails to generalize to common nouns,
then Hb‘will be rejected. If the Illusion does generalize, then
H, will be accepted.
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CHAPTER II

SUBJECTS

Subjects were 25 undergraduate students from Saint Meinrad
College, Saint Meinrad, Indiana. The fact that Erikson and
Mattson (1981) used 25 subjects is the basis for this number.
Subjects were all volunteers? with neither reward nor credit
for participation. Subjeéts were all native speakers of English
as in Erikson and Mattson's (1981) research. Subjects were all
males, since Saint Meinrad College is an all-male institution.

INSTRUMENTATION

Erikson and Mattson (1981) used four target questions and
16 distractor questions as stimuli. In addition to Erikson and
Matfson's set of questions,'four new targets and 16 new dis-
tractors, which are completely free of proper noun inconsisten-
cies, were added to Erikson and Mattson's questions to com-
plete the list of stimulus questions. As in Erikson and
Mattson's (1981) research, the stimuli were presented in the
form of true/false statements. (The complete lists of stimulus
questions appear in Appendices A, B, C, and D.)
PROCEDURE

The subjects were presented with a set of norms and
guidelines pertaining to psychological research on human sub-
Jects and the ethics conerning this before testing began. This
was done Verbally. Subjects were given the opportunity to ask
questions or to withdraw before testing began.

The stimulus questions were presented to the subjects in

the form of a test booklet, which also contained directions and
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an example. Subjects were tested in groups ranging in size from
2 to 10. One subject was tested indi%idually, due to his
availability.

The subjects were given these directions:

On each of the following pages you will find a statement.
It will be yvour job to read each statement, and judge it to be
elther true or false. After you read a statement, circle either

TRUE or FALSE., 1If you do not know whether a statement is true

or false, then circle DON'T KNOW.

You'will occasionally encounter a statement that has some-
thing wrong with it. For example, you might see the statement
"Former President Gerald Ford was forced to resign his office.™
The thing that is wrong with this statement is that Ford wasn't
forced to resign. When you read a statement like this one,
circle FALSE.

You may work at your own pace, but try to work gquickly.
Once you have answered a question and turned the page, DO NOT
go back to it. When you have finished the entire set of ques-
tions, turn the booklet over in front of you.

Two additional directions which were not printed in the
booklet were given to the subjects as the result of guestions
asked during the first test session:

(1) If you make a mistake, and wish to change an answer
BEFORE you haVe turned the page, then completely black out the
answer you do not wish to haﬁe counted, and ciréle the answer
you wish to count.

(2) If you are uncertain about whether a statement is
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true or false, gi%e it your best "educated guess' based on
what you would precei%e to be the answer that most people
would give.

STATISTICAL ANALYSIS

There are two questions that the statistical analysis must
answer. First, Is the Moses Illusion present to a significantly
greater degree for the proper noun target guestions than for the
common noun target questions? This question will be answered
through a paired t-test performed on the target questions. The
independeﬁt variable here is the manifestation(s) of the Moses
Illusion (i.e., the incorrect responses to target questions).
The dependent variable here is the set of questions itself.

Next, the statistical analysis will answer the question
Are the distractor questions operating as distractors in the
same féshion under both conditions (proper noun condition and
common noun condition}? Again, a paired t-test will answer this
question. The independent variable here is the manifestation(s)
6f the Moses Illusion (or more precisely, the incorrect answer(s
to distractor questions). The dependent Qariable is again the
set of questions itself (this time, however, it is the set of

distractor gquestions.
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CHAPTER III

RESULTS

For the proper noun target questions (those used by Erik-
son and Mattson (1981), with the one exception being the replace-
ment of the "Moby Dick" question by the Goldilocks question,) raw
score results are as follows: 12 subjects manifested the Moses
Illusion for the Moses question; four manifested the illusion
for the Joshua question; 17 manifested the illusion for the
Edison question; and 12 manifested the illusion for the Goldi-
locks question. The total number of illusions here was 25. Com~

plete raw score results (by subjects) appear in Table 1.

Insert Table 1 About Here

Raw score results for the common noun target questions
(those designed to measure the possible extended generality of
the Moses Illusion) are as follows: two subjects manifested the
Moses Illusion for the dogs question; four subjects manifested
for the Bible question; two subjects manifested for the cow gut
guestion; and no subjects manifested for the gquarterback ques-
tion. There was a total of eight illusions seen here. Complete

raw score results (by subjects) appear in Table 2.

Insert Table 2 About Here

For the proper noun distractor questions (those used by

Erikson and Mattson (19281),) raw score results. are as follows:
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no subjects manifested the Moses Illusion for the Christopher
Columbus question; none manifested for the Einstein question;
none manifested for the Star Trek question; one manifested for
the Ronald Reagan quesfion; none for the Germany question; two
for the Socrates_question; 4 for the Newton question; one man-
ifested for .the Holmes question; two manifested for the Paul
Revere question; one manifesfed for the Jimmy Cartér guestion;
one manifested for fhé Jerry Brown Question; one manifested for
the Millard Filmore question; four manifesﬁed for the Paul Mc-~
Cartney question; one manifested for the Hobbkit guestion; two
manifested for the General Custer question; and four manifested
for the Alaksa question. The total number of illusions manifés—
ted for distractor questions here was 25. Completé raw score

results (by subjects) appear in Table 3.

Insert Table 3 About Here

Raw score results for the common noun distractor guestions

are as follows: one manifestation for the H,O question; one

2
for the computers question; fi%e for the primary colors ques-
tion; two for the skiing question; none for the pickles ques-
tion; one for the DWI question; 15 for the closest star ques-
tion; one for the election question; seﬁen for the earfh‘s

size (relative to the moon) question; two for the plastics

question; none for the freezing temperature of water question;

three for the television question; four for the marijuana

question; one for the fireplace question; two for the dis-
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tillation question;v and thyée for the waltzes question. The -
total number of illusions here was 47.  Complete raw score re-

sults appear in Table 4.

.—Insert Table 4 About Hére

The results of a paried'f—test performed on the data-foy
target questions dare as féliowé:g t =r6{416, p<;05. ;These re-
sults indicateythat while é'éignificant‘number of subjécts,mani—
fested fhe'Moseé Iilusion for proper npun'target queétions, this
was not fhe'cdse'fﬁr cqmmdn noun target qﬁéétidﬂé.‘ifhe’cbmpléﬁe

-analysis (in fivééstep statistical form)»aﬁpears in Table 5.

Insert Table 5 About Here

_Thefresults of a paired t-test pe¥fofméd on'the distractor
questions are“as follows: t = 4;56, p<.05. These résﬁlts in-
dicate thét while a 'significant number ofvéubjeots manifested
the Moses Illusion for'proper;noun diétractor quesfions; this -
was not the case for.commoﬁ noun distractorfquesfions (i.,e., .-the
subjecté were not énswering fhe comhon n0unvaiStracfor questibng
incofrectly (Note 5)). The complete analysis (in fi%e-step

statistical form) appears in Table 6.

IﬁserthabIe 6 About Here




DISCUSSION

The results of the paired t-test performed on the target
questions (t = 6.418, < 05) confirm the hypothesis stated at
the end of Chapter I, namely that the Moses Illusion did not
(as predicted) generalize to common nouns. The evidence pre-
sented in the Literature Review suggested that the illusion -
would not generalize, and now, the results of experimentation
confirm this suggestion., These results answer the first ques-
tion pdsed at the end of Chapter II (p. 19),’name1y Is the Moses
Illusion present to a significantly greater degree for the pro-
per noun target questions than for the common noun térget ques-
tions? Tﬁe answer to this question is ob&iously, ves.,

The second question posed on page 19 was Are the dis- -
tractor questions operating as distractors in the same fashion
under both conditions? The resulﬁs of the paired t-test per-
formed on the distractor questions clearly answers no to this
question. The significance found (t = 4.56,0<.05) shows that
for proper nouns, there were more than four target questions
overating (i.e., some of the distractor questions were operating
as targets). Here it seems to be the case that the stimuli for
proper nouns generalized beyond the target guestions. This is
to say -that inconsistencies in the distractor questions for
proper nouns produced the Moses Illusion Jjust as thé inconsis~-
tencies in‘the target questions for proper nouns did. This
stimulus generalization (Note 6) giVes more strength to the
existence of the Moses Illusion in terms of proper nouns only.

The fact that there was no stimulus generalization seen in



http:4.56,P<.05

the common noun distractor questions is a simple one to explain.
These distractors were structured and designed to operate solely
as distractor gquestions. There were no similarities between

the common noun targefs and the distractors in terms of incon-
sistencies. In other words, the common noun target questions
were designed with a semantically similar common noun replacing
a correct common noun in the sentence. The distractors were not
‘designed in this manner. They were simbly statements which
could be judged'to be eithér true or false. Hence, the answer
to the‘question of whether the distractors (in both conditions)
were operating as distractors in the same fashion is no. OnlyA'

the distractors for common nouns were operating as distractors.

CONCLUSIONS

The fact that there was a generalization of stimulli seen
in the proper noun condition iﬁmediately suggests that further
research seek to eliminate this generalization. Choosing ques-
tions (both targets and distractors) from a standardized set of
questions (Nelson & Narens, 1980, for example) would provide
a basis for distinguishing between targets and distractors.

In addition to the possibility of confusion that could
result from non-standardized questions, using such questions
would also ser%e to ground stimulus questions more firmly in
general, since none of the questions used herein (those taken
from Erikson & Mattson, 1981, nor the new set) were compared
to any norms (Note 7).

These conclusions, howe?er, do not discount the results

obtained. According to the data collected, the Moses Illusion
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does occur under those conditions specified by Erikson and
Mattson (1981), but it does not generalize to common nouns.
Some of the reasons for this non-generalization are presented

in this thesis.




NOTES
1. The author is indebted to Dr. Gary D. Shank, PhD. for this
analogy.
2. The author is indebted to Dr. Gary D. Shank, PhD. for the
idea for this analogy.
3. The author is indebted to Dr. Gary b. Shank, PhD. for this
infqrmation.
4, The author is indebted to Dr. Gary D. Shank, PhD. for this
information.
5. In most cases, the correct answers for the common noun dis-
tractor questions were uncontestedly the correct answers. For
example, the only correct answer to the question "Water freezes
at 32° F" is true. TFor those questions that iﬂvol&ed opinons,
the scoring was subjective. 1In these cases, the answer that
seemed most plausible to the author were the correct answers.
For example, false was judged to be the answer to "Eating
pickles is a sure cause for cancer." This method of scoring was
chosen because (1) there had to be some way to score ovpinion
questions, and (2) in these questions, there was no élear—cut
way to determine the correct answers (i.e., there were no illu-
sion producing inconsistencies in them). In this 1ight; it is
incorrect to call wrong answers to the common noun distractor
questions manifestations of the Moses Illusion.
€. The author is indebted to Mr. R. Scott Friend, B.A. for this
information.

7. The author thanks Dr. Gary D. Shank, PhD. for this insight.
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TABLE 1
Raw Score Data For
Proper Noun Target Questions®

esb Joshua Edi

n
Q
e

Goldilocks

Total (Ss)

O OO0 0O OO0 OOODO—=O0O00COCOO0C OO
e OO0 === = OO0 =000 00 == =0

12 TOTAL = &k TOTAL = 17 TOTAL = 12

MW R O o e NI N R — ) O =t B N e B (D ek e ) NN

TOTAL tLLU-
SIONS = 45

aSubjects manifesting the Moses [1lusion
were.given a score of 1. Subjects not
manifeéting the i1lusion scored O.

bThe complete questions are found in
Appendix A.

*Subjects answering DON'T KNOW were

judged to not be manifesting the i1lu-

sion, and. scored 0.
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TABLE 2
Raw Score Data

‘ . a
Common Noun Target Questions

Dogsb Bible Cow Gut Q-Back
0 0 0 0
0 0 0% 0
0 0 0% 0
0 0 0% 0
0 0 0% 0
1 1 0% 0%
0 0 0=* 0
0 0 0% 0
0 0 O 0
0 0 O 0
0 1 0 0
0 0 O 0
0 0 1 0
0 0 0 0
0 0 0 0
0 1 0= 0
0 0 0 ¢
0 0 0 #
0 0 0 0
0 0 0 0
0 0 0 0
1 0 0% 0
0 0 1 0
0 1 0 0
0 0 0 0

TOTAL = 2 TOTAL = 4 TOTAL = 2 TOTAL = O

Total

TO

Q= == =2 O 00000 - OO0 = O--=0000CNOOOOO

oo —

AL

(ss)

JLLUSIONS

aSubjects manifesting the Moses |1lusion
écored 1. Subjects not manifesting the
ii1lusion Scored 0.

bThe complete questions appear in Appendix C.
7':Subjects answering DON'T KNOW were

judged to not be manifesting the illu-

sion, and scored 0,
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TABLE 3

Raw Score Data For

. . a
Proper Noun Distractor Questions

Newton

1&32b . F = ma Kirk 1969 ~ Germany Socrates

% %

O OC OO COOCOCOOOOOOODCOODODOO—+000C0O

CO0000DOOOOOOOOOODOOOOOO O
YN R NN X-F-E-F-N-F- NN ' - e
OO0V OOOOODODODOOOOOOO O

o<

S
3t

—_ OO OO O—= 0 OO0~ OO0 OQOQOOO

Holmes

Revere

TOTAL = 0 TOTAL = 0 TOTAL = 0 TOTAL = 1 TOTAL = 0  TOTAL = 2 TOTAL

L TOTAL

COOOOO OO0 DOO0COVOOO-=000QOOOO

1

TOTAL

SO COODO =000 OOOTDOQOCOO - OWLOO0Oo

2

4Subjects manifesting the Moses !l1lusion scored 1.
manifesting the t1lusion scored 0.

S$s not
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TABLE 3 \

Continued

~ Jimmy Jerry  Filmore  Paul ~  Hobbit  Custer = Alaska . Total (Ss)

4

e

.

X

~
b

bl

-

”

5

o‘o:qucaca;?c:c>c>c>cac>c;c>c>c>c>c>c:c>f~c>¢ro
o c>§>c>§2k?‘3 ;{c$c>c>c>iifn?a C>E;c?n§ %>§>—ac>c>c>
CO0O000O0ODVDDODOOOOOO =0 OO0 O
OIC)c>c>c>c$-(3 é;c>g>g>—t—»cic>g?c9t3f3e?<é¢3<: o
?kgfs(3<3w:prC{c;cfc?c>§it?é§f;;>§>c1F3c>§,c;c)gr
CIQO'C}O@OVOAOVOC-)O;DOQCA}‘CD'C.‘O-—*d‘OQOO
-0 O c>c>c?<3-A fac?c3<p'c>~aE><3;3<D g)C?;)-d c>c>f>
N c;c>c>c>c>fqlv —;—ac>c3-aLnsv'—-—*caanivao$c>c:c3

TOTAL = 1 TOTAL = 1 TOTAL.= 1 TOTAL = 4 TOTAL = 1 TOTAL = 2 TOTAL = 5 TOTAL ILLUSIONS
| o . = 25

bThe complete questions are found in Appendix B.

A

"S5 answering DON'T. KNOW were judged to not be mgnifestjng

the illusion and scored 0. A :

-T€
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TOTAL = 1

TABLE 4
Raw Score Data For
Common Noun distractor Questionsa

Computers Colors Skiing Pickles DW i

P
b
e
b

sh
>0
ke
¥

ps
b2

<

o<

3

3

*
hy
=

<"

Star

s
3%

PrEY
R

ps
L)

Odd_i_loo&.—&—i—l—)ooo‘o_ﬁ—b;—l;—lco-ﬂdo

TOTAL = 1 TOTAL = 5 TOTAL = 2 TOTAL = 0 TOTAL = 1

TOTAL =

1984

CODOO0OOOOOOOOOODOO0OOO0—-OOOOOOOo

15 TOTAL =1

Earth

CO00O00QO O ~0—-0—-"0~0—~0—000O0
% % % % e

TOTAL = 7

'aSubjects manifesting the Moses 11lusion scored 1.
not manifesting the illusion scored 0.

Ss
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TABLE 4

Continued
Plastics 32°F TV Marijuana Fireplaces Distill. Waltzes Total (Ss)
0 0 0 0 0 0 0 0
0 ¢ 0 0 0 0 0 1
0 0 0 ¢ 0 0 0 1
1 0 0 1 0 0 0 2
0 - 0 0 0 0 0 0 4
0 0 1 0 i 0 0% 4
1 0 0% 0% 0 0 O* 3
0 0 0 0 0 0 0% 2
0 0 0 0 0 0% 0= 3
0 0 0% 1 0 1% 0 2
0 0 0 1 0 0 0 3
0 0 0 0 0 0 1 1
0 0 1 0 0 0 1 3
0 0 1 o= 0 0 1 3
0 0 0 0 0 0 0 3
0 0 0 ¢ 0 0 0 2
0 0 0 0 0 1 0 4
0 0 0 0% 0 0 0% 1
0 0 0 0 0 0 0= o
0 0 0 0 0 0 O* o
0 0 0] 0 0 0 0% 1
0 0 0 0 0 0 0% 2
0 0 0 0 0 0 O* 1
0 0 4 0 0 0 0* G
0 0 0 1 0 0 0% 1
TOTAL = 2 TOTAL = 0 TOTAL = 3 TOTAL = 3 TOTAL= 1 TOTAL =2 TOTAL = 3 TOTAL IN-
: CORRECT =47

bThe complete questions are found in Appendix B.

Lo

“ss answering DON'T KNOW were judged to not be manifesting
the illusion and scored 0.

W
w
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TABLE 5
Paired T-Test Results

For Target Questions

Step 1: HO: Ui <uo
Hit wr >

. pat Test: t = —D 37

Step 2: Paired T-Test: t N - 25

Step 3: N = 25; T distribution
Step 4: o= .05; to = 1.711
Step 5: t = 6.416; reject H

0

= 6.416
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TABLE 6
Paired T-Test Results

For Distractor Questions

Step 1: HO: W< u2
Myt w1 >
Step 2: Paired T-Test: t = D 3 39
N h 25

25(131) - (39)°

252

|/N—1 ‘}2—5———1

Step 3: N = 25; T distribution
Step 4: a = .,05; tg = 1.711
Step 5: t = 4.56; reject H

0

= L.56
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APPENDIX A
Statements Used As
Target Questions
by
Erikson and Mattson (1981)

1. Moses took two animals of each kind on the ark.
2. Joshua wés swallowed by a whale in the Biblical story.
3. Thomas Edison, the inventor of the telephone, was an Ameri-

can.

4. In the novel Moby Dick, Captain Nemo was chasing the white

whale.?

%In the current research, this gques-
tion was changed to "Goldilocks was
beaten to her grandmother's house by

the wolf" (cf. p. 15).




APPENDIX B
Statements Used As
Distractor Questions
by
Erkison Mattson (1981)}
1. Columbus discovered America in 1482. (True)
2. Albert Einstein's famous equation which relates mass and
energy i8 f = ma., (False)
3. In the tv series '"Star Trek," Captain Kirk was captain of
the "Enterprise." (True)
4. In 1969 Ronald Reagan became the first man on the moon.
(False)
5. Germany has the largest population of any country in the
world. (False)
6. Socrates, the famous Greek philosopher, died as a result
of drinking hemlock. (True),
7. An apple hitting him on the head was supposed to have
caused Isaac Newton to start £hinking about graﬁity. (True)
8. In the series of detectiﬁe stories, Sheflock Holmes' side-
kick was named Watson. (True)
9( On his famous midnight ride, Paul Re%ere shouted "The
British are coming!" (True)
10. Jimmy Carter comes from a small town in Georgia called
Plains. (True)
11. Jerry Brown, the governor of California, is associated
with singer Linda Ronstadt. (True)

12. In 1776 Millard Filmore wrote the U.S8. Constitution.
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APPENDIX B

Continued
(False)
13. Paul McCartney, formerly of the Beatles, is now with ﬁhe
group Wings. (True)

14. The Hobbit was the book that preceeded William Shakespeare's

The Lord of the Rings. (False)

15. The Indians defeated General Custer at the batile of Little
Bighorn. (True)
16, In terms of size, Alaska is the largest state in the

United States. (True)




APPENDIX C

Statements Used As

Target.Questions

For Common Nouns
1. According.to legend, dogs are born with nine lives.
2. The Bible commands to honor thy brother gnd thy sister.
3. Cow gut is the best and most costly racduet string.
4. The quarterback is usually the poorest hitter in thé lineup

and bats last.
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APPENDIX D
Statements Used As
‘Distractor Questions

For Common Nouns.
1. The physical formula for water is HZO‘ (True)
2. Computers are capable of performing complex mathematical
problems much faster than humans. (True)
3. vThe primary colofs are red, yellow, and blue. (True)
4. Hating pickles is a sure cause for cancer, ‘(Falge)
5. ©Snow skiing is believed to be a dangerous sport.
6. Driving while intoxicated is an offense in eﬁery state.
(True)
7. The closest star to this planet is over ten light;years

away. {(True)

8. The next president will be elected in 1984. (True)

©, The earth is about four times the size of the moon. (True)

10. Plastics were common household items during the 1700's.
(False).

11, Water freezes at 32 degrees F. (True)

12. Before television was inVented, all there was for home
entertainment was stere0§hénic music. (False).

13. Many people believe that marijuana should be legalized.

(True).

14. Fireplaces, dri?e—in moVieS, and candlelight are all con-

sidered to be romantic. (True).
15, Distillation remoﬁes the impurities from water. (True)

16, Waltzes are all written in 2/4 time. {True)
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