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Daniel Xenneth Stewart

ABSTRACT

Historically, the psyche has been delineated into the three main
factors of intellect, emotion, and will. The intellect, in turn, has been
subdivided into reason, conception, and judgment. The scope of this thesis
concerns itself with that part of the psyche having to do with reason,
and, in particular, the msnner in which reason mey be involved in the
communication of idess.

Language is the chief vehicle for the commnication of ideas. I%
is not the only vehicle, btut of all the ways ideas may be communicated,
lznguage offers one way which lends itself to empirical ansglysis.

In ordinary as well a8 scientific language ideas are combined in
various propositional forms or struciures, and inferences are made which
are determined to be valid or invalid in terms of the laws of logic. But
the laws of logie, although they are assumed to be prevalent in all do-
maing of discourse, do not ordinarily receive the attention or examina-
tion that the propositions which are instances of them receive. It was
the task of this thesis to obtain data on the presence of these laws of
logic in groups of college students.

Taking a given number of logical laws, namely, Modus Fonens, Modus
Tollens, and Syllogism, we sought to determine how many of these were
actually present among Freshmen college students, and, if present,
whether some were more prevalent than others. DBy the preparation of a
test instrument such that the linguistic forms involved were reducible

to the laws of logic described, evidence was thereby obtained for the
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existence of these lawsvwithin the populations tested.

The work of this thesis provides two major contributions for re-
search of this type. One is the development of a test instrument for
logical reasoning that shows good reliability values, and the second is
the production of significant data bearing directly on particular laws
of logic, or validity patterns, involved in logical reasoning. Thus,
both of these factors are mutually implicative. In order to obtain evi-
dence that the validity patterns were existent in the population, an
instrument was devised that would measure these patterns with reliability.

The data of the research were obtained in five separate studies.
The first four studies represent steps toward the final development of
a test instrument that produced evidence considered to be reliable, and
the fifth study was included especially to determine if the test instru-
ment had any predictive value. Three such predictions were made, and by
their inclusion external checks were thereby provided for the test in-
strument.

By indicating the existence of logical laws within the population,
some basic research is provided for confirming the hypothesis that the
communication of ideas from one mind to another is a function of various

validity patterns existent in those minds.

-ii-
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CHAPTER I

INTRODUCTION

Because of the unigque nature of this thesis problem, spreading as
it does across several fields of endeavor, some preliminary remarks would
seem to be desirable. In the first place, the scope of pure subject
matter includes the fields of my academic preparation for the Ph.D.;
namely, Botany, Microbiology, amnd Zoology. However, it gains its unique-
ness through the sgpplication of these subject matters within the frame-
work of logic and philosophy which were the fields of study for my
Master's degree.

It is recognized that in many minds science and philosophy are
viewed as being worlds apart, and the more complete this dichotomy the
better it is for scientists and philosophers glike. However, for my
part, nothing could be further from what "ought to be" than this admit-
tedly common opinion. It is my position that the really great scientists
of history have also been great philosophers, and that the converse is
equslly true.

The metaphysical frame-of-reference of the research may best be
understood as falling within the philosophic position of Immanuel Kant.
His statement, "Gedanken ohne Inhalt sind leer, Anschauungen ohne Be-
griffe sind blind", best describes my point of view among recent philo-

sophers regarding the nature of reality.l

1 Immanuel Xant, Xritik der reinen Vernunft, (Berlin: Mayer and Muller,
1889), section entitled "Idee einer transcendentalen Iogik", quota-
tion on p. 100.




This implies that all of reality cannot be reduced to physical
Phenomena alone sny more than it may be reduced to psychical phenomena
alone. Mreover, "if we begin by defining life as nothing but physico-
chemical interactions, we deliberately block every avenue that might lead
to an adequate and comprehensive interpretation of the living 'whole!."?

Thus, the more philosophic aspects of this research may be ex-
pressed as an attempt to arrive at a more adequate understanding of the
nature of man's mind as it is related to his overt physical behavior.

One of the fundamental tasks in understanding how the mind oper-
ates would be to supply factual information regarding the identity of
ideas and their organized patterns. However, before we can identify a
given idea as belonging to s given subject matter some sort of classifi-
cation system would seem to be necessary.

Admittedly, any system would be arbitrary that classifies ideas
into subject matter groups, and, in fact, there are more than one such
system ayailable.z But the sole point here is to adopt one of them
simply to proceed in this investigation in an orderly msnner.

The classification system we have chosen is one constructed by
Pzul Schrecker. Mr. Schrecker has classified all the various kinds of
ideas people may have into six general categories. These are (1) ideas
concerning the State, (2) idess about Science, (3) ideas about Language,
(4) about Religion, (5) about Aesthetics, and (6) about Economy.

The particular thought patterns sought after in this research fall

within the province of Language. This province can be further subdivided

2 w. H. Werkmeister, Philosophy of Science. (New York: Harper and Bro-

thers, 1940), p. 358.
3 Panl Schrecker, Work and History. (Princeton, New Jersey: Princeton

University Press, 1948).




into three general categories: grammar, rhetoric, and 1ogic.4 All of
these categories have some communicative function, in that the primary
function of langusge itself is for this purpose. And, since it is the
last category, dealing with the logical (or rational) use of language
that we are interested in, the problem of this research is stated as
follows: what are the basic patterns of thought of a given population
(Natural Science Students) regarding the use of reasson in communication?
The hypothesis is that these patterns are expressions of valid forms of
inference. Thus, it is with validity patterns, or valid forms of in-
ference, that we are primerily concerned. The task is to identify some
of these within the populations examined.

Moreover, in tefms of the thesis problem, we recognize that Schreck-
er's clagssification system only serves to point out that particular area
- of several possible areas - with which this work will deal.

Also, the point is msde that the use of language applies to all
the other ideational categories as well, in that language is their prin-
cipal means of explication. In this sense, Language would be a more
fundamentai category than any of the others. ©Not only can one have
ideas of Language per se, tut the fact is that these same ideas ere put
into practice when explicating the ideas within the other categories.

Thus, the validity patterns that I am searching for in this thesis,
although formally a part of the province of language, are considered to
be more fundsmental than just applying to this province a2lone. They

would exhibit themselves in the other provinces as well.

4 Mortimer J. Adler, editor in chief, The Great Ideas, A Syntopicon of
Great Books of the Western World. (Chicago: ZEncyclopedia Britamnica,
Tnc., 1952), p. 941.




CHAPTER II

HISTORY OF THE PROBLEM

Historically, the psyche has often been delineated into three
main factors, namely, the faculty of reason (Intellect), Fmotions, and
Will. The scope of this thesis deals with that part of the psyche hav-
ing to do with the faculty of reason, and, in particular, the use of
this faculty as applied in the communication of idess.

Language is the chief vehicle for the communication of ideas. It
is not the only vehicle as, for example, sometimes a mere glance between
two humans apparently serves to transmit am idea. But the peint is that
language offers empirically discernible data whereby en anslysis of com-
minjication may be made. In effect, we are searching for evidence which
ma& shed some light on how commnication takes place when it is perpe-
trated through rational means. Language is the tool employed in this
search.

Also, langusage per se is here recognized as not consisting merely
of grammar, that is, merely the correct grammatical constructiion of sen-
tences.® Rather, in its broad sense, Language may be divided into what
is snalogous to "social®, "emotional", and "rational" uses.

Presumably, this "social" aspect would be an implicit agreement
of the majority of Fnglish speaking People in regard to accepting some
valid system of grammar. This agreement is necessary in the sense that

we all mst agree, more or less, or otherwise communication will simply

5 ¢. ¢. J. PFries, The Structure of Encglish. (New York: Harcourt, Brace
end Company, 1952), p. 3.




bresk down in those cases where we choose to employ langusge =8 a means
of commnication. Thus, this "social" aspect of Language pertains to
its grammatical structure.

“Enotion;‘ corresponds to the rhetorical use of lsnguasge. In
political utterances, for example, the azppeal is made on an emotional
level such as glittering generalities, testimonials, band wagon, etc.
We note that this sort of "emotion" is of a different type than, say,
the emotion one might display when raising his voice in some kind of
discourse.

The "rational" use of language corresponds to that which is logi-
cal. This usage of language is that type which we think of when we say
such and such a person "sounds reasonable." We generally mean by this
that the person is being logical.

These three sub-categories of socisl (grammar), emotion (rhetoric),
and rational (logic) were selected as representing the various aspects
of language because they summarize nicely the judgments of many other
workers who have studied the problems of language as being a function of

commmnication.® In no case, however, should they be considered as all

6 Max Black, Critical Thinking. (Wew York: Prentice-Hall, Inc., 1947),
Chapter 9, "The Uses of Language".
Brand Blanshard, The Nature of Thought. (Iondon: The Empire Press,
1948), Volume II, Chapter 28.
Trnst Cassirer, The Philosophy of Symbolic Torms: Lenguage. (New
Haven: Yale University Press, 1953), Volume I, p. 128.
Sydney H. Mellone, An Introductory Text-Took of Iogic. (Iondon:
William Blackwood and Sons, Ltd., 1950), 19th editiom, ». 7.
W. H. Werkmeister, Critical Thinkinz. (Iincoln, Neb.: Johnsen Pub-
lishing Company, 1949), pp. 4, 143-145.
W. H. Werkmeister, The Basis and Structure of Xmowledge. (New York:
Harper and Brothers Publishers, 1948), pp. 19-22.




inclusive. Herbert Feigl, for example, in his paper "logical Empiricism
lists six functions of language, viz.,
1. purely formal 4. vpictorial (imaginative)

2. 1logico-arithmetical 5. emotional (effective)
3. factual (empirical) 6. volitional-motivational (directive)

The first three, Feigl says, have an informational function, and the last

three an emotive-expression and appesl function.” However, since "infor-

mation" cannot be equated with "commnication", in that "information"
pre-supposes "commmnication", to this list must be added the function
of language for the commmnication of ideas. Presumably, Feigl's ‘purely
formel' and 'logico-arithmetical' categories would include the use of
language for reasoning.

Thus, in reviewing the history of this problem we recognigze three
integrating factors, namely, language, commnication, and valid forms of
inference. The thesis problem is based upon an hypothesis regarding the
nature of the relationship of these three factors, to wit, that the lin-
guistic commmication of ideas is contingent upon various valid forms
of inference which, per se, are actually the very vehicles of trans-
mission of the ideas. But, of the three factors, it is only evidence
for valid forms of inference which is being sought after. Are they sig-
nificantly prevalent within the population? (If at all?) 4And if so,
which ones are they?

Also, in stating the background of the problem, communication is

understood as being the successful transmission of discrete ideas from

7 Herbert Feigl, Readings in Philosophical Analysis, article on "logical
Empiricism”. {New York: Appleton-Century-Crofts, Inc., 1949).



one mind to another, as we recognize, for exazmple, as being the proper
function of any teaching situation. Moreover, these ideas or their or-
genized patterns are explicated in the physical world by langusge. Thus,
"when we use language we do so in order to express our thoughts."8 Angd,
there are certainly other ways that ideas are expressed in the physical
world, but the point is that among all the ways, language is included.
It follows from this that analysis of the language actually used
by people should yield evidence of these organized patterns which the
discrete ideas partake of in the mind. In particular, this means that
when language is employed in the function of either commmication or
reasoning, it is expected that an analysis of such langusage will provide
evidence of those particular patterns employed for these purposeé. It

is the specific intent of this thesis to fulfill this task.

Previous work in this field which offers empirical data on the
existence of validity patterns is not in abundance. TFor example, a
logical place where one might expect to find such evidence would be in
logic ‘texts. But I have yet to see my first logic text which offers
quantitative evidence for the vselidity patterns explicated therein.

This point might be overlooked if it were not for the fact that most
of the modern logicians are "positivists" or "analysts" who are disposed

to think of themselves as scientific philosophers.? And some even write

8 Schrecker, op. cit., p. 89.
9 Mortimer Adler, Bulletin of the Atomic Scientists, article on "The
Questions Science Cannot Answer." Vol. XII, No. 9, November, 1956.




books on this subject.lO

Strange ss it may seem, most of the empirical evidence which is
related to the existence of validity patterns has come from persons not
trained as logidians. The literature cited includes C. C. J. Fries who
is a grammarian, C. A. Lawson who was trained as a biologist, W. J. and
A. B. Morgan who are psychologists, and L. C. Repucci who is a psycholo-
gist. The research of several other psychologists is also included.

Fries! method was to collect actunal langusge usages on a tape
recorder amd subsequently to analyze these data.ll BHis evidence includes
fifty hours of diverse conversations by some three hundred different
speakers. He states that his work is directed to those who are "inter-
ested in learning something about how the English language accomplishes
its commnicative function - about the mechanism of its utterancgs."lz
Thus, as is the case in this thesis, Fries' primary interest is in offer-
ing evidence which he hopes will throw some light on how communication
takes place.

All discourse is snalyzed into what he calls "uttersnce units".
These are stretches of speech that are bounded by a change of spesker.

These utterance units are classified by him as follows:

10 pans Reichenbach, The Rise of Scientific Fhilgsophy. (Berkeley and
Ios Angeles: University of California Press, 1951).
Phillip Frank, Modern Science =nd its Philosophy. (Cambridge: Har-
vard University Press, 1949).

11 gries, op. cit.

12 1bid., p. 7.




A. Communicative Utterances
(predictable response)

Type I. Statements (propositions). Response: attention.

Type II. (a) Questions )

(b) Calls ) Response: oral answers.
(e¢) Greetings )

Type III. Requests (snd Commands). Response: action.

B. Non-communicative Utterances
(response not predictable)

For TFries, the total linguistic meaning of any utterance consists
of (a) the dictionary mesnings of its constituents, and (b) the "struc-
tural meanings". The structural meanings are sll the logically possible
interpretations which can be made upon any concatenation of signs (for

example, words). Structural meanings ere denoted by structural forms.

‘Fries classifies these forms into classes and subclasses. TFor exsmple,
Class I words are universsals, Class II words are inclusion terms and
guantifiers.

Thus, Fries' anzlysis is virtually a logical ansalysis of speech.
He is aiming at, by his struetural forms, a clear-cut method to expli-
cate the employment of universals in speech - those common forms by means
of which language accomplishes its communication function. He states,
"one of the basic assumptions of our approsch here to the grammatical
analysis of sentences is that all the structural signals in English are

strictly formal matters that can be described in physical terms of forms,
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correlations of these forms, and arrangements of order.ld (Underlining
mine).

In terms of velidity patterns, Fries uses the expression "func-
tion words". "....In order to respond to certain structural signals,
one must know these words as items ....signallying particular structural
meanings."14 Thereas Fries describes these ‘'items' in terms of parti-
cular words, he is, in effect, in the language of symbolic logic, des-
cribing what is known as logical constants, or, as we state above, uni-
versals. T cannot refrain from speculating on what Fries couwld have done
if he only knew something of the language system of formal logic.

Specific exsmples from Friés, showixig their correspondence to

formal logic (hence, vali'dity patterns) are given as follows:
"The boys and the leaders were invited"

(logic pattern) .

"The boys of the leaders were invited"

(there are two function words here, viz., "of" and "were")

(logic pattern) )

(this particular form would be "(x) « Ix D Ix" )

The relationship to validity patterns is very striking. These forms
above, when appearing in speech, would constitute validity patterns. TFries

is intending to do more work on "function words" in that he states "a

13 1vid., p. 58.
14 1pid., pp. 106-108.
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systematic treatment of function words is reserved for a later publica-
tion."15

Dr. Lawson's method of gathering data was similar to Dr. Fries!
in that both involved an analysis of 1anguage.15 Lawson's operations
stem from his BET Theory which I present formally in Chapter V of this
thesig. At this point, however, I wish to state briefly its central idea
and discuss the data he has obteined relevant to validity patterns.

The central idea of the BET Theory is that the mind considers ideas
in a sequential order in time. The sequence is expressed by the formula
S- M T, where each of the symbols represent ideas of a certain type.

The pattern is that a given idea S will cause the elicitation of an idea
M which in turn is followed by a third idea T. All of these ideas may
be discrete, complex, or mixtures.

In obtaining data for his SMT pattern, Dr. Lawson went to several
diverse sources. He studies its exhibition in (a) the Genetic Theory,
(b) a religious system, (c) the Declaration of Independence, and (d) the
raw data from a group discussion. I will give portions of the data from

each of these areas.

A Scientific Theory

The portion I have selected is the analysis of T. H. Morgan's

woTk on sex inheritance.17

One investigator, T. H. Morgan, was studying inheritance
in the fruit fly, Drosophila, in 1910 when he found a

15 tpid., p. 92, f.n.

16 Chester A. Lawson, Language, Thought, and The Human Mind. (East Lan-
sing: Michigan State University Press, 1958).

17 Ivia., p. 45ff.
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single individusl with white eyes in a culture of red-eyed
flies. This variant, or mutant, fly was a male and was
crossed with a normael red-eyed female. The offspring of
this cross were all red-eyed, thus indicating the domi-
nance of the red eye color over the white. Crosses made
between the hybrid individuals produced both red-and white-
eyed flies in the proportion of 2 red to % white, as was
expected on the basis of Mendelian theory. However, there
was one unexpected difference. Normally both dominant and
recessive forms are both male and female in approximately
squal proportions, but in this case all the white-eyed
flies were males. No white-eyed females at all appeared
in this generation, no matter how many individuals were
raised.

Morgan expected on the basis of deductions that the
sex ratio would be 1 to 1 for all characters represented
in the offspring (T¢). The actual observation of the
offspring (TP) differed in that no white-eyed females
were present (d).............. ceeeaeaan Ceeeieeeeienaa,
ees-.. In terms of the SMI' formula, Morgan had operated
as follows:

S» M- T
3 MC» TC
SP» MP> TP

TCTP o (TCETP)5 ~(SCs MC> TC) - ~(S> M> T) - &

where S» M» T = the empirical generalization that crosses
between monohybrids will produce offspring
of which £ are dominant, + recessive, and
with sex equally distributed =smong both
recessive and dominant forms

$C3> MCs TC = the specification of dominant by red-
eyed flies, of recessive by white-eyed
flies, their mating, a=nd the expected
consequence of S red-eyed flies, % white-
eyed flies and with males and females in
al to 1 ratio of both eye color types

SP» Mp» TP = the actual selection of individual
red- and white-eyed flies, their mating,
end the observation of their offspring
in which there was a 3 to 1 sex distri-
bution among the red-eyed end white-eyed
flies
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TCTP = TC ig compared with TP
(TC£TP) = T 48 not equal to TP
~ (S» M» T) = the negation of (S+ M+ T)
d = the recognition of the quality or quantity
by which TP differs from T°, in this case
the absence of females among the white-eyed
flies
Morgan's recognition that T¢ 4id not equal TP had the
initial effect of negating the empirical generalization
that 2ll crosses between monohybrids will produce offspring
with sex equally distributed in each type. This negation
was not a denisl of its truth in other instances, but a
restriction of its application. Here was a case where it
did not apply.
The validity pattern involved in Morgan's thinking can be shown
by interpreting Dr. Lawson's SMT formlations in the following way:
s¢» MC» TC
corresponds to
sp» Moy o1
where rMP—) Tl;‘ are predicted future states. That is, the comparisons
MPMC and TPTC are expected to be positive.

The ideas existent in Morgen's mind at time t; were

SCo Moy TC,
sP, and
S My T.

S+ M» T is the empirical generalization of Morgan's which he modifies due
to the negation of SC» Mc» TC which is a specification of the generaliza-
tion.

Thus, at time to,
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[(Sc-b MCHy 'I‘C)-SP]-> rm—» -TE']-ZP;‘& (T £ ™) implies ~ (SC» MW+ Tc)

N
P 2 Q *~Q S K ~ P

In symbolic logic this validity pattern is called Modus Tollens.

A Religious System

To show the SMI pattern in a religious system, Dr. Lawson selected

Roland H. Bainton's biography of Mertin Imther, Here I stand -~ A Life of
18

Martin Imther. A portion of the analysis is given here.

The story of Imther as told by Bainton is one of a
sinful man in fear of God's judgment trying one prescribed
method after another to ensure his entry into heaven. The
explanation of Imther's behavior in terms of the SMT for-
mla is given below, beginning with Imther's "unexpected
encounter with death on that sultry July day in 1505....
when sudden lightning struck him to earth. In that single
flash he saw the denounement of the drama of existence.
There was God the all-terrible, Christ the inexorabdle,
and 211 the leering fiends springing from their lurking
places in Pond and wood that with sardonic cechinnations
they might seize his shock of curly hair and bolt him into
hell. It was no wonder that he cried out to his father's
saint, patroness of miners, 'St. Anne help me! I will
become a monk!' "

In order to explain Inther's behavior in terms of the
SMT hypothesis, it is necessary to assume that Imther had
in mind the two basic postulates of the Catholic system,
that sinners would be judged by God and sent to hell and
that those without sin would achieve heaven, and in addi-
tion at least two of the subsystems by means of which a
sinner could escape hell. Granting the above and also
that the stroke of lightning camsed Imther to recognize
himself as 2 sinner, the pattern of his mental behavior
up to his exclamation "St. Anne help me! I will become
a monk!" can be explained as follows:

18 Tvid., pp. 66-57.
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SLP-/‘f (SI+ Mz> TI)

Sy1°+ MpCs» T;C

3
®
rs
®
Ay
e
1

Inther's recognition of himself as a sinner

sinner + God

w
-
H

My = God's Jjudgment
T1 = sinner in hell
SILC = Inther's specification of S including himself

as sinner, and God as the other unit in the
static relation

o
(¢}
H

Inther's specification of God's behavior
T1€ = Imther in hell
In terms of validity patterns, the SMT analysis above would be as

follows. It is noted that the actual deduction by Imther to T¢¢, includ-

ing himself within this subclass, was made upon the abstraction Sy+ My+ Ty.

In terms of operational logic all that was needed for Imther to reach
T1® was his own specification within Sy My+ Ty. Thus, the validity

pattern exhibited by Imther is

general class seouence specification Inmther's deduction of
by Imther himself in hell
e ——
P D Q : P D B Q

In logic this pattern is called Modus Ponens.

The Declaration of Independence

An example of the SMT analysis of this system is given as follows.19

19 1pid., pp. 93-94.
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A third subsystem was the government represented by the
Articles of Confederation.

The relation of the subsystems to the goal-directed
supersystem is indicated in the following quotation:

+..%0 secure these rights, Governments are
instituted among Men..... That whenever any
Form of Government becomes destructive of
these ends, it is the Right of the People
to alter or to abolish it, and to institute
new Government, laying its foundation on
such principles snd organizing its powers
in such form, as to them shall seem most
likely to effect thelr Safety and Happiness.

This ocuotation can be equated with the SMT formla of
the supersystem as follows

S My T

where S = "...that whenever any Form of Government
becomes destructive of these ends..."

=
1

" ..1it is the Right of the People to
alter or to abolish it, and to institute
new Government, laying its foundation on
such principles and organizing its powers
in such form, as to them..."

T = ", ., .shall seem most likely to effect their
Safety and Happiness."

In terms of the operations of the SMI formula, S of the
supersystem is interpreted to refer to any situation where
the expected consequences (t) of the ideal form of govern-
ment (s% m> t) is contradicted by the actual consequences
(tP) of the government in operation (sP» mP-» tP) =0 that
t #£ tP.

Whenever such a situation occurs, M of the supersystem
directs the people to negate the subsystem in operation,
j.e., "...to alter or to abolish it," "...and to insti-
tute new Government..."
The validity pattern involved in denying the ideal form of govern-

ment (s+ me t) is similar to that pattern shown in the SMT anslysis of a

scientific theory, namely, Modus Tollens, viz.,
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Ld

[(s-)m—)t) > (tth)] (t #tP) 3 ~ (85 m> t)

—— M

A Group Discussion

The group discussion invelved the staff of s university depart-
ment. The discourse was over the content end organization of a proposed
course in natural science. It was recorded on tape. Ir. Lawson describes
the situation as follows:

In this group discussion where the object of the dis-
cussion was to reach sgreement concerning the course out-
line, the ideas proposed by various members of the group
were judged in terms of the particular concepts each in-
dividual had concerning the properties that a course out-
line should have. These properties were determined in
part by the goal-thoughts of the major system (Tgc), i.e.,
by the expected consequences of the teaching-learning
situation. Thus, the goal-thoughts (Tgc) of the major
system (S>> M» T) served as a guide for the selection of
concepts to be used in constructing or selecting the
course outline. If the proposed concepts implied a par-
ticular gosl-thought held by one individual, that indi-
vidual would agree to the inclusion of the concept. On
the other hand, if = proposed concept did not imply a
particular goal-thought then the suggested concept was
not agreed to .20

A specific example is indicated by the following portion of the

tape.Z]-

2. B--1 think that's the best way to do it. Put down
the general theory of relativity, special theory
of relativity, quantum theory, Maxwell's theory.
Iet's see, there are two quantum theories, but
they are so far out we can't use them anyhow;
Maxwelll's theories, =and the atomi¢ molecular
theory, kinetic theory. I think those are the
major ones, sren't they? Now we could add a
whole lot of subsidiary ones that fall under

20 1vid., p. 106.
21 Ibid., pp. 108-110.
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those; the laws of optics, the laws of mechanics,
the laws of conservation, periodic law, the pro-
portion laws in chemistry. Of course, there's
the laws of electricity, too.

A responded to B's suggested list of concepts as follows:

3. A--I wonder if there aren't some basic concepts
that would reduce most of these or not reduce
them but at least into which many of these
could be classified?...if we did that it might
not be necessary to cover all of these because
actually we can't possibly cover all of these
in a term. But on the basis of attempting to
select something which would demonstrate this
basic concept we could pick particular areas.
That's the only function of this. Isn't there
one basic concept that ties in kinetic theory,
atomic molecular theory, quantum theory in a
sense and mechanics and these in the concept
of the particle and the laws governing the
relationship of the particles to each other?
Then is there not also a wave concept, which
is related to the particle into which we could
put, for instance, some of optics, some of
mechanics, and so on? And then finally isn't
there a field concept? Now is there anything
else that belongs in this category? Are there
any other concepts which are as basic as these?

A's utterance, 3, can be explained in terms of the BET
theory if we assume that A had previously selected his own
group of concepts and that he compared his selection with
B's after B had vocalized his preference. We must assume
also that A's and B's concepts differed and that A re-
jected B's choice becanse of the difference. However,
beczuse A was not free to reject B's choice without the
consent of the group he was regquired to defend his de-
cision. He did this by pointing out that B's selection,
if used in the major S» Ms T system, would lead to a con-
tradiction with the time limits of the system ("....we
can't possibly cover all of these in a term").

In terms of validity patterns, A's response to B's remarks made
use of the Modus Tollens law. This validity pattern was utilized by A
with reference to the major S» M> T system of which the entire discussion

was predicated, namely, that whatever outline was proposed it could be
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accomplished within the time-limits of the course. B offered six
theories, five different groups of laws, and the periodic law. If B
was operating within the SMT system, he presumsbly thought that all of
these could be sccomplished within a term. Thus, A's response was actu-
ally a denial of this, viz., "...we can't possibly cover 2ll of these in
a term."
The validity pattern is stated as follows:
[(PT)Q) . ~Q] >~P
where P = all the concepts offered by B
Q = the presumption by B that these could be taught in one term
~Q

~ P = the negation of some of B's suggestions.

the denial of Q by A

i

Other research which has a bearing on validity patterns includes
the work of W. J. and A. B. Morgan. EBoth of these investigators are psy-
chologists. Their work includes tests for logical reasoning as related
to (a) training in logic, (b) sex, (c) age, and (d) higher education.<?

The Morgan test consists of seventy-five true-false items in ver-
bal form. There are three more invalid forms than valid forms. TFifty of
the itemsg are syllogistic, seventeen are hypotheticel or hypothetical
disjunctive, seven are conversions, and one is comparative. The scoring
formila is right minus wrong, to mske allowances for guessing. Three

examples from their test are given as follows:

22 w. J. Morgen and A. B. Morgam, "Iogical Reasoning: With and Without
Training,” Journal of Applied Psychology, Volume 37, Number 5, October,

1953.
A. B. Morgen, "Sex Differences in Adults On A Test of Iogicel Reason-

ing," Psychologicel Reports, Number 2, 1956, pp. 227-230.

A. B. Morgan, "Differences In Iogical Reasoning Associated With Age
and Higher Educetion," Psychological Reports, Number 2, 1956, pp. 235-
240.
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(1) Most executives are college graduates. The majority
of executives are Republicans. Therefore, most college
graduates are Republicans.
(The testee responds to this by encirecling "IM or "NI¥ for "logical" or
"non-logical”, respectively)
The form here is

(x)- Ex D Gy
(x)+ Ex O Ry

(X)' G'x o) RX

(2) Meny women sre high-strung and emotional. A high-
strung and emotional temperment is frequently a
barrier to clear and logical reasoning. Therefore,
many women are unable to reason logically.

The form here is

(x) : Hy + Bg - ~Cp -~Ix
(dn) : Wy - Hy - By

(dp) & Wg - ~Cx -~ Iy

(dy) & Wx -~Ly -~ Cx

(3 : Wx -~Ig : ((dp). ~Cx
(30 & Wy - ~Ig

(3) Mony misguided but sincere idealists are Commnists. A sin-
cere idealist, whatever misguided acts he may commit, is
never a traitor. Therefore, not all Commmnists are traitors.

The form here is
(dy) : My - Ix. Ox

(x) - IxD~T

(x) - Cy D ~Tyx
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The first and third exsmples are not valid. The second is valid

Provided one permits enthymemic argument; if not, then not.

The results Morgan and Morgan obtained by using this test are

stated as follows:

(a)

(p)

(e)

(a)

college graduates with training in logic obtained higher
scores than college graduates without training in logiec.
subjects without training in logic did 73% as well, as a
group, as those with training.

sex showed no significant difference in gbility to think
logically.

there is a possibility that male college graduates with
BA and BS degrees, age 30 to 39, who apply for government
employment, are, on the whole, less competent in terms
of logical reasoning than younger applicants of equivalent
education, whereas male applicents with the master's de-
gree, age 30 to 39, are, generally speaking, about as

competent as those with the master's degree age 20 to 29.

In their paper "logical Reasoning: With and Without Training,"

Morgan and Morgasn state several times that psychologists have not done

many experiments on logical reasoning. This is significant in that it

is being said by psychologists. Tor example, they state "whatever may

be the reasons for the paucity of experimentsl studies of logicsl reason-

ing, it seems to be a fact that mathematiciens rather than psychologists

are concerning themselves with logic." And, again, in the same paper,

"In view of the absence of too much experimentation on logic by psycho-

logists, it is not surprising to find croppring up some rather far-fetched
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notions about the nature of logical reasoning."

In response to these remarks, I believe they sre correct in saying
that psychologists have not concerned themselves in our age with applied
logic. That mathematicians sre so concerned, I think is false. The only
present day philosophers I know who can also be considered mathematicians
are A. N. Whitehead and Bertrand Russell, amthors of the Principia Math-
ematica, and, of course, this work is the "bible" of modern logic.zz
But, whereas there are definitely other mathematicians working with
logic, I think the majority of work is being done by the positivists.

But these people are not concerned with the collection of data.

Morgan and Morgan's remark about the " far-fetched notions" held
by psychologists about lqgic was in reference to a statement by G. A.
Miller, viz., "The fact is that logic is a formal system, just as arith-
metic is a formal system, and to expect untrained subjects to think
logically is much the same as to expect preschool children to know the
maltiplication table.®

I think this statement by Miller is interesting in the sense of
being an opinion shared by many People in meny other sreas of study. It
is well that Morgan's work, based on data, indicates this to be a false
opinion.

In general, Morgan and Morgan's work is related to the type of
research undertsgken in this thesis. They are concerned with the preva-

lence of logical reasoning within various populations. The fact that

23 Al fred North Thitehead and Bertrand Russell, Principia Mathematics.
(Cambridge: Cambridge University Press, second edition, 1950).




there are all too few investigatore in this field leaves me with nothing
but praise for their efforts.

Unfortunately, however, it is the case that their test instrument
suffers serious defects. One of the most serious difficulties is that
it is not a test of logical reasoning at all but rather a comparison
test. Stated in the instructions of their test they provide the testee
with an example of logical reasoning, viz.,

"all cats have tails. Kitty is a cat. Therefore,
Kitty has a tail."

They tell the testee this is logical and that meny of the problems are
like this. Thuse, the test is already invalidated. When you provide the
testee an example of that which you regard as logical reasoning, your
instrument merely becomes a test for the ability to make comparisons - not
a test aimed at discerning the existence of validity patterns within the
mind of the testee. I cannot agree that when the testee is told what a
logical argument looks like that he thereby is able to reason logically
when he marks all such items eccordingly.

Second, there is no wniformity as to the validity patterns being
tested. Thus, there was no control in any of the experiments. Ideally,
only one variable is permitted in any empirical investigation. Ang,
whereas we recognize this is not always possible, it is possible in tests
on logical reasoning at least to control the form. They have, by their
own admission, five different forms of which 50 ere of one type, 17 of
two types, 7 of a fourth, and one of a fifth.24

Nowhere in their papers do they show

24 5. B. Morgan, op. cit., "Differences in Iogical Reasoning Associsted
With Age And Higher Tducation."



(a) a frequency distribtution of each of the logical forms used
in the test, nor (b) data concerning the religbility of these forms.

Third, there is no uniformity in the number of unit-thoughts per
form. According to the data of this thesis, this may make a difference.
Although my results were not significant in this respect at the 1% level,
I expect to obtain such a difference in future tests where the number of
uni t~thoughts will be increased. 1In eny case, I am reasonsbly certain
that there would be a difference in response between Morgan's items "(2)"
and "(3)" above - both items imply the predicative Syllogism. They have
presented no data regarding this point relative to their test.

Tourth, there is no nniformity as to the exhibition of an item in
propositional and predicative logic.

T fth, some of the items involve enthymematic srgument. How does
this type of item compare with other items involving the same form? In
such arguments, for example, as "(2)" above, how meny other forms of the
same type are involved in the test? Have these implicit forms been
tested? Morgan and Morgen have published no data on these questions
relative to their test instrument.

Whereas all of the agbove are serious mistakes of methodology, the
most grevious error is the absence of data relative to the existence of
specific validity patterns. Any test that purports to deal with logical
thinking must produce evidence on such patterns. It mskes no sense to
be talking about logical reasoning while failing to produce evidence on

that which makes the reasoning logical.
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Another investigator whose work is remotely related to logical
thinking is Dr. Lawrence C. Repucci, now at Wayne State University,
Detroit, Michigan. Dr. Repucci is a psychologist. His article "Io You
Think Straight" appeared in 2 Sundey newspaper.®® Because this article
was written for the general public, statistical data on his test instru-
ment was not expected.

The test involved three series of questions. In the first series
his method was to provide the testee with a group of items, one item of
which did not belong to that group. The task was to eliminate the item
which did not belong. A second series of cuestions involved the elimi-
nation - in order - of two items in a group. The third series inwlved
the elimination of three items within the group. The example given

below belongs to the first series of questions.

Set la
( ) shoes
( ) socks
( ) trousers
() gloves

( ) nat

The correct answer here is "hat" because it is the only item intended to

cover a single extremity.

The relationship of Repucci's test to logical thinking and validity

25 1. C. Repucci, "Do You Think Straight", Detroit Free Press, Sunday
Megazine, November 20, 1955, p. 2-3B.
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ratterns is fairly remote. However, because he describes it in terms of
“Can you think straight?", "clear thinker", "fuzzy thinker", etc., the
implication is that it is a test of logical reasoning, and this is false.
It actuslly is a2 test in predication, that is, in classification
only. And, psychologically speaking, this is a matter of Judgment based
upon prior experience of the phenomena on which the judgment is made.
This is certainly one kind of thinking, but it is not thinking in a
logical sense. Iogical thinking involves inferences and none of these

are sought for in this test.

In 1933, S. N. . Chant published a paper "An Objective Experi-
ment On Reasoning.“26 This study was not unlike most psychologicel test
measuring intelligence in that it was based on a mixture of verbal-pic-

toral associations. A sample item is given as follows:

Card 1.

Arms of a family of Royal TDescent .511;
Arms of an Earl

4 family of political prominence

Arms of a2 Companion of the Bath

The title was established one century ago }

The title has been discontinued Y e

26 S. N. . Chant, "An Objective Experiment On Reasoning," American
Journal of Psychology, Volume 45, April, 1933, pp. 282-291.




There were 11 cards altogether. The testee was to determine
which item of information belonged to which coat of arms.

Analysis by Chant was in terms of time, viz., (1) the time de-
voted to the overt comparison of cards with cards, or of cards with
answers, (2) the time spent in examination of individual cards, (3)
the time spent in recording answers. His conclusions showed "that there
were two well-defined methods of reasoning exemplified....the first is
an interpretative spproasch, by means of which answers are derived from
previously established associations that are remote from the experimental
setting itself. The second is analytical, by means of which answers are
derived by compsring cards or cards and answers. ..."37

The relationship of this test to validity patterns is quite remote.
Its value lies in illustrating the general nature of the usual intelli-
gence test. The function of reasoning, as used in this thesis, implies
the exhibition of validity patterns. No data on these patterns were
presented in Chant's study. As I understand the nature of the intellect,
it has three basic functions: reascning, conception, and judgment.
Within this frame of reference it is evident that Chant's "two well-
defined methods of reasoning" are not methods of reasoning at 21l.

Rather, the "interpretative approach" is comparable to the func-
tion of judegment in that the psychological fact here involves predica-
tion, and, thus, judgment in making the right predication. And the
"anslytical® type of reasoning would seem to be s matter of both empiri-

cism and judgment, and, thus, not mitually exclusive from his first type

27 1pid., p. 290.
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of reasoning. In any case, the term "analytical" as used by Chant is

alien in meaning to logic, namely, validity patterns.

There are several studies on reasoning by N. R. ¥. Majer. I will
Point out the aspects of his work relevant to this thesis.

One phase of Maier's paper on "Reasoning and Learning" desls with
an sttempt to define "lesrning", "insight", and "reasoning" in experi-
mental terms.28 Of relevance to this thesis is his definition of "reason-
ing". He states "....behavior resulting from reasoning depends for its
integration upon the goal or end...... In reasoning (as it is used in this
paper) past experiences are reorganized. That the combination of the
essentials of tw isolated experiences makes it possible for an animal
to reach a goal implies a reorganization in terms of the goal. This
ability thus mskes reorganization of any experience possible. If two
isolated experiences can be organized in terms of the goal, it then fol-
lows that two contiguous experiences may be rec:z‘ganized."39

Thus, reasoning for Maier becomes a function of the reorganization
of experiences in terms of reaching specific goals. Thus, it is possible
to interpret Maier's work in terms of validity patterns provided the
physically explicated reorganization exhibits such patterns. However,

no data on this exist in Maler's pagper.

In 1937, Maier published 2 paper on "Reasoning in Rats and Human

28 §. R. F. Meier, "Reasoning And Learning," Psychological Review, July,
1931, Volume 38, pp. 332-346.
29 Tbid., pp. 336-337.
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Beings.“zc In this psper his purpose is "to formulate a theory of the
reasoning process," and, sccordingly, it is mostly discussion.

In genersal, it is & restatement of the paper above of 1931, name-
ly, reasoning has to do with the reorganization of specific events rela-
tive to some other event. "By regarding reasoning as a new combination
of past experiences, we designate a mechanism which differs from learning
and yet utilizes what has been learned."S! Again, as with his first
paper, if these feorga.ni zations exhibit validity patterns, then there
is relevancy of Maier's work to this thesis. A4s it is, no data exist

in his paper on this point.

Maier has three other papers all of which are entitled "Reasoning
In Humans" and which were published in 1930, 1931, and 1945, respective-
1y.32 He provides data to show that experience and its proper selection
are not enough to account for the appearance of an original solution to
a problem. Instead, an orgenizing principle which he calls "direction®
is necessary. This refers to the manner in which a person tries to solve
a problem. Thus, "when one geté 2 new 'direction'! in reasoning, a new
set of equivalent stimli are created; and it is for this reason that

'direction' in thinking serves a selective function in thinking."33

30 ¥, R. T Maier, "Reasoning In Rats And Humen Beings," Psychological
Review, September, 1937, Volume 44, pp. 365-378.

31 Ibid., p. 375.

32 Y. R. F. Maier, "Reasoning In Humans: I. On Direction,” Journal of
Comparative Psychology, Volume 10, April, 1930, pp. 115-143.
N. R. ¥. Maier, "Reasoning In Fumans: 1II. The Solution of a Problem,"
Journal of Comparative Psychology, Volume 12, Avgust, 1931, pp. 181-194.
N. R. F. Maier, "Reasoning In Humans: III. The Mechanisms of Equiva-
lent Stimli And of Ressoning," Journal of Experimental Psychology,
Tolume 35, October, 1945.

33 Ivid., p. 359, (1945).
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None of Maier's papers show data relevent to validity patterns.
However, his definition of reasoning - as the ability to combine isolated
experiences in such a msnner as to overcome a difficulty - is not neces-
sarily incompatible with validity patterns. If the recombinations (or
reorganizations) show definite forms, these forms may be, in fact, valid-
ity patterns. In any case, however, Maier produced no evidence on this

point.

In 1945, A. Burton and W. Joel published a paper entitled "Adult
Norms For the Watson-Glaser Tests of Critical Thinking".54 This study
produced evidence to indicate that the norms for adults are higher than
the Watson-Glaser Norms for college seniors. The chief interest of the
study is in regards to the test instrument itself, namely, the Watson-
Glaser Tests of Critical Thinking. The following is a cquotation from
the study illustrating the test:35

The tests are arranged in two batteries of four tests

each. Battery I to which our report is confined consgists

of the following four tests: (I) Generalizations; (2)

Inferences; (3) Discrimination of Arguments; (4) Recog-

nition of Assumptions.

The following excerpts from the directions may illus-

trate the nature of the tests, although the sample state-

ments quoted are no indication of the level of difficulty

of the tests themselves.

Test 1. Generalizations (20 5-choice items)

All Most Don't ¥now Few No - doctors arse
college graduates.

A1l means every one without exception.

34 5 Purton eand W. Joel, "Adult Norms For the Watson-Glaser Tests of
Critical Thinking", Journal of Psychology, Volume 19, Jamuary, 1945,
pp. 43-48.

35 Ivid., p. 44.
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Most mesns definitely more than half but not all, etec.

Test 2. Inferences (50 S-~choice items)
Five thousand first-year high school students recently
attended a weekend conference, etc.

The students were all between the ages of 10 and 11.
T P(robably)T I(nsufficient) Data PF T

You are to be concerned not with the truth of the state-
ment of fact but only with the truth of the inference to
be drewvn from it, ete.

Test 3. Discrimination of Arguments (40 2-choice items)
Is it desirable for all young men to go to college?
No; some college men are conceited. Strong Weak
For the purposes of this test regard the srgument as
true; then decide whether you would call it strong or
wegk....

Test 4. Recognition of Assumptions (20 4-choice items)
An assumption is something supposed or taken for granted...

EBach exercise consists of 2 main statement followed
by four alternative statements about the assumptions in-
volved in the main statement. Only one of these alter-
natives is true.
I want to be sure I don't get tyvhoid fever while
I'm in South America, so I shall go to my Physician
and get typhoid injections before I sail.
1. It is assumed in the statement that most people
who go to South America and do not take typhoid
injections get typhoid fever, etc.

This test, as =2 measure of logiczl reasoning, suffers from the
same fallacies as the Morgan Test of Iogical Reasoning.®® If an investi-
gator is going to claim evidence that his test is an instrument which
measures logical ability, then that evidence must be predicated upon

jnferential activity of the mind. When one speaks of inferences, he is

36 Yorgan, op. cit., pp. 20-24.
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talking about validity patterns. Thus, any evidence on loglcal reason-
ing must be such as to bear directly on the nature of validity patterns.
The Watson-Glaser test does not do this.

Other than this major difficulty, there are three additional am-
biguities inherent in the test. Ambiguities lead to fallacies of equi-
vocation.

First, their "Test 2" for inference, uses "inference" in a manner
alien to the facts of formal logic. Historically, "inference" in their
usage is called "immediate inference." And, while avoiding the argument
involved with this notion, I wish to state that "inference" in their
sense is not the same as the inferences of logical argument. Mreover,
any investigator may define "inference" any way he wishes, but whatever
he decides upon, ite usage must be consistently employed within the test
instrument. On the other hand, if this purports to be a test on logical
reasoning, then it must use "inference" as it is employed in logic.

Second, "Test 3" purports to test for "Discrimination of Arguments."
The fallacy here is in consequence of the fallacy of their "Test 2",
Logical arguments involve at least two premises. There is only one in
the example given. Thus, actually this would be an example of immediate
inference. And, again, this is certainly all right, provided this is
what is being measured. But, in any case, it must be unembiguously
delineated as such, and employed consistently throughout the test in-
strument.

Third, "Test 4" comes the closest to testing for validity pat-
terns. But no data sre presented for these. The objection here is that

there is no control for any given pattern in that the faculty of judement
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is involved in deciding among the four possibilities which is the right
one. Thus, on the basis of chance alone, the testee has % chance of
getting the wrong answer. I point this out becamse I made the same

mistake in one of my earlier tests.

Ban-Piao Chen published a paper in 1937 entitled "Studies on
Thurstone's Reasoning Tests."S? He applied Thurstone's test to a group
of Chinese subjects. Ferm A was administered to 162 subjects and Form
B to 148 subjects.

Torm A test consists of 20 syllogistic arguments which deal with
heavy-light relations, relations among relatives, relation of debts
among three persons, the relation of club membership between two clubs,
and the birthday relationship among three persons.

Form B test consists of 32 syllogistic arguments, which dezal with
the tall-short relationship among three persons, whose actusl relative
height relationship varies from test item to test item. Tor example,
in one item Brown may be taller than Jones and shorter than Smith,
while in another these may be interchanged.

All the arguments in Form A and B are similar in form but no one
of them is exactly the same in statement. Chen's results indicate (1)
that the difficulty of an argument may vary with the content, data, or
category of arguments, and (2) that the kind of relation involved in
the argument influences the difficulty of the item, and (3) that the

sequence of persons presented within an argument may influence the

37 Han-Piso Chen, "Studies on Thurstone's Reasoning Tests," Journal of
Genetic Psychology, Volume 50, 1937, pp. 15-25.




degree of difficulty.

In terms of the work of this thesis, Chen's study would seem to
be related to the syllogism validity pattern. However, in regards to
the test instrument, in Form A it would appear that 5 different types
of relations divided among 20 syll-arguments would be too few for re-
liability of testing for this form. Torm B, consisting of 32 syll-ar-
guments having a single relation, would appear to be too many. The
results of my research indicate that around 15 items per validity pat-
tern will give significant results.

The chief criticism that might be made in regards to the Thur-
stone Reasoning Test is that it is doubtful whether anyone can be said
to exhibit reasoning ability while predicating this judgment vpon one
validity pattemrn.

In 1953, Gaier, lee, and McQuitty published a paper on "Response
Patterns In A Test of logical Inference."$8 The authors state that the
study attempted to demonstrate that variant styles of response charac-
terize the performence of the testee on a test of logical inference.
The test instrument was mpdeled after the Iogical Inference Test de-
signed by C. C. Brighan. A portion of their paper is presented here. 39

The final form of our experimentsl measure contained
60 problems in inferentigl reasoning. These problems
were divisible into 20 sets of three questions each, the
itemg of each triad being similar in logical form but
different in subject matter. Thus each triad contained
three items having different premises and conclusions btut

sharing common formal structure.

This plan of item construction was followed in order
to determine whether different types of logical problems

38 g, 1. Gaier, M. C. Lee, and L. L. McQuitty, "Response Patterns In A
Test of logical Inference," Educational and Psychological Measurement,
VYolume 13, 1953, pp. 550-567.

39 1bid., p. 554.
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tend to elicit distinguishable types of reasoning ability
-.+..¥or each item the following five response alterne-
tives were presented: Necessarily True (NT), Necessarily
Palse (NT), Probsbly True (PT), Probably False (PF), and
Undetermined (U). Typical of items making up the test
are the following:

1. Premises: - All the boys who go to Central High
School live in the city.

John lives in the city.
Conclusion: - John goes to Central High.
Answer: NT NF PT PF U

2. Premiges: - Ninety-seven per cent of the people
in this town are foreign born.

Conclusion: Most of the people we meet on this
street will be native-born.

Answer: NT NF PT PF U
Examples of the syllogistic items are as follows.40
1. Syllogistic items:

Tried A. These items set up situations in which
a single case is to be judged in relation to pre-
mises making an assertion about "all" of the
entities or events being considered. Iogical
analysis suggests that "probable" answers mgy
indicate a judgment intermediate between "neces-
sary" and "undetermined" in this type of pattern.

Example:

Premises: There is not a dish in Elizabeth's
tea set which is not nicked or
cracked. This cup is both nicked
and cracked.

Conclusion: It belongs to Elizabeth's tea set.

Triad B. In these items a single case is to be
Jjudeed against premises making assertions about

40 1144., pp. 555-556.
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"some" of the events or objects involved. The
conclusions appear to be judged in their wider
context as more or less probable, since the
premises are relatively unrestrictive.

Example:

Premises: Some late-model csrs have amtoms-
tic shifts.
Fred has a late-model car.

Conclusion: JFred's car has an auntomatic
shift.

Triad C. These problems demand conditionzl rea-
soning from premises in which the antecedent is
denied. "U" responses are quite populer, and
suggest that reference is often made to extra-
stipulated experience.

Example:

Premises: If a book is well bound snd printed
it will sell for a high price, but
this book is neither well bound nor
well printed.

Conclusion: This book will not sell for a
high price.

Triad D. The items in this triad set up the
transformed proposition as the premise and re-
store the conclusion. This type of problem is
guite difficult and azppears to elicit extreme
skepticism in the form of preference for the
"U" response.

Example:

Premi ses: All of the unframed pictures are
inexpensive.

Conclusion: All of the framed pictures are
expensive.

I would like to discuss this test in terms of validity patterns,

that is, as a test of logical reasoning. In the first place, it is not
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a test of logical inference even though it is purported to be such.41
Rather, it is a test illustrating the variations of judgments on the
part of the testees relevant to the truth-value of various proposi-~
tions. TWhereas I do not deny that s single judgment is necessary in
any true test of logical reasoning, all such judgments must be predi-
cated to controlled exveriments. There is no control in the above
experiment with respect to logical inference.

That the authors were cognizent of this is indicated by their
remgrk "the test therefore did not confine the respondent to the ex-
clusive exercise of formal deductive logic becamse the answers PT and
PF were open even in items having determinate solutions from the strictly
deductive point of view." 3But, in terms of fundamental methodology, this
awareness on the part of the investigators only serves to aggravate the
seriousness of the fallacy, and, in no case, can supplant the necessity
for a controlled experiment.

Moreover, we recognize that psychological phenomena, in generel,
are most difficult to control, but the fact is that this particular
phenomenon is not. Validity patterns are the one thing in experiments
of this type which do lend themselves to control. I think it to be a
matter of basic methodological procedure for any test, which purports
to deal with logical inference, that‘the patterns upon which the in-
ferences are to be made must be standardized in the test. Not only was
no data offered to support the contention that logical inferences were

taking place by the testees for given validity patterns, no attempt was

41 1vid., p- 554.
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made even to standardize the "syllogistic items" within the test per se.

Specifically, the investigators list triads A, B, C, and D as
belonging within the class of syllogistic items. But the facts are
that each one of the examples given above differ as to form. The sug-
gestion that they are intended as testing for different types of reason-
ing is irrelevant to the argument. They are presented as belonging to
the class of syllogistic arguments, and this is contrary to fact.

In triad A, the form of the example given is this:

(x):Dx-D‘Nx-Cx
Nc' Gc

De

In the first place, the argument is not valid, which is allow-
able - provided there exist within the test instrument other forms of
the same type which were valid. In the second place, the example in-
volves the psychological functions of abstrection, concretion, as well
as inferences involving distribution, simplification, and modus tollens
laws. No explanation, not to mention data, was offered as to why snaly-
ses on these factors were omitted. But, yet, the test purports to be
one of logical inference. Moreover, no mention was made of the type of
syllogism which the above exsmple is supposed to be.

The example of Triad B is not a syllogism at all. Nothing can
be inferred from two existential propositions.

The form of the example of Triad C is as follows:
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(x) : ?Bx'Px.D. Sy

.‘vBa./vPa

Nsa

This item, as a test for logical inference, suffers from the same
objections given for the example of Triad A. Abstraction, concretion,
and other laws of logic are involved and of which no data was offered.
It is invalid, of course, which is all right - provided there exist
within the test other items of the same type which were valid. More-
over, no evidence was offered to show that the inclusion of multiple
unit-thoughts in a given form made a difference in ability to use that
form. |

The form of the example of Triad D is as follows:

(x) ¢ ~ Fy2 ~Ey

(x) + Fx > By

This specimen obviously does not belong to the class of syllogistic
arguments. It involves some other laws of logic, namely, transposition,
and modus ponens. It confuses "immediate inference" with "logical in-
ference" which is legitimate - provided the former is what is being
tested for; but, as we pointed out, the test purports to deal with
logical inference. These two uses of "inference" must be unambiguously
delineated within the test instrument. The point is that the investi-

gator masy use "inference" in any way he chooses, but whatever definition
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he decides upon, this must be made consistent throughout the test.

In summary, this test ie not an instrument which measures the
ability to reason logically, and, therefore, is not related to the re-
search of this thesis. We included it within this chapter only because
the study ostensively dealt with "Response Patterns In A Test of logi-

cal Inference."

In 1946, Arthur Lefford published a paper on "The Influence of
Emotional Subject Matter On Ilogical Beasoning."4‘?‘ Lefford's aim is to
determine some of the factors which inhibit logical thinking.

The study was based on a questionnaire of 40 syllogisms given to
a group of college students. The test items were divided into two
groups of 20 each and which differed only as to the nature of the sub-
ject matter. In one group the subject matter of the forms was intended
to be of a socially controversial nature designed to excite an emotional
reaction, while in the other group the subject matter was intended to
be psyclwlogically neutral.

Examples from the test are given as follows:

Non-emotional

1. Good citizens take advantage of their privilege of
voting. All members of the North End Political
Club, being conscious of their civic duties, are

good citizens. Therefore, all members of the
¥orth Fnd Political Club will vote on Election

Day.43

42 prthur Lefford, "The Influence of Emotional Subject Matter On Iogical
Reasoning," Journal of General Psychology, Volume 34, April, 19486,
pp. 127-151.

43 Ivid., p. 129.
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The testee was instructed to judge this in two respects: (a)
valid or invalid, and (b) whether they agreed or disagreed with the
conclusion. The one above is given as valid. Its form is

(x) - Cx > Vg

(x) + ¥gD Oy

(x) - ¥ D Vx

This item was paired with an emotionally loaded syllogism, viz.,
Emotional
1. Man, faced between choosing between life and desth,
is enobled by the experience. War is a situation in
which man must make this supreme choice. War, there-
fore, is an experience enobling men to the most ex-
alted degree.44

This is given as valid, and its form is

(x) + Sx O Ex
Sw

By

A second example of paired responses is given as follows.

Non-emptional

19. Insects are characterized by six paired, jointed
appendages which are attached to the thorax.
Spiders, however, do not have six paired, pointed

44 1pi4., p. 130.
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[sicl sppendages, btut eight. Therefore, spiders
are not insects.45

This is given as valid. Its form is

(x):nxoa.wsx.]i‘x

(x) - Dgd> ~ Ie

The above was paired with the following item:

Fmotional

19. All peece settlements which are to be lasting
settlements must satisfy both sides. No peace
settlement is ever satisfactory to both sides.
Therefore, no peace settlement csn be a lasting
one.

This is given as valid, and its form is

(X)=sx'1‘x°D’Ax
(x) - 89 ~1ix

(x) - 8D ~ Iy

Lefford's results indicated, in general, that neutrally toned
syllogisms were solved more correctly then emotionally toned syllogisms.
Also, there was a difference in type of scores obtained when the emo-

tionally toned syllogistic items were presented before the set of neutral

45 1pig., p. 130.
46 Tpid., p. 131.
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items. He found that presenting the emotionally toned syllogisms first
had a deleterious effect on the results of solving neutral syllogisms.

One of the most outstanding features of Lefford's paper was his
discussion on the difference between "logical inference" and "psycholo-
gical inference®.47 1In logicel terminology, this is equivalent to a
discussion between "logical inference" amd "immediate inference". Ad-
mittedly, it was heartening to see this discussion.

His overall problem is stated within a theoretical framework, and
he desires ultimately to "analyze the mechanism of psychological infer-
ence and to discover under what conditions it may or msy not correspond
to a valid logical inference."48 His present paper was one phase of
this overall problem, and consisted of a study of logicsl inference as
related to the factor of emotion.

It must be said that from a logicel point of view his overall
methodology was vastly superior to other papers examined over similar
material. His recognition for the necessity of a controlled experiment
in terms of forms, validity, approximately egual number of verbal sig-
nels, of a single valid-invalid judgment, his awareness of the fact that
there are two types of "inference", are specific exesmples of necessary
proper methodology. The ideal is to reduce the number of variables to
a minimam, and this paper approaches this point. Comparastively speak-
ing, it was uncuestionably the best work I have seen on this kind of
research.

There are, however, certain difficulties associated with the test

47 Tvid., pp. 144-145.
48 Tbid., p. 145.



instrument per se. I shall confine my remarks to the sctual test items
presented above, and to discuss these with relevance to validity patterns.

First and foremost, there were no data offered for the existence
of any given validity pattern - in this case, the syllogism pattern.
This must be forthcoming if one is to speak about any type of logical
inference. If one is testing for inferences, he mast show the pattern
upon which inferences sre made, and upon which the test is presumably
predicated.

Secondly, the forms were not kept constant as Lefford had sup-
posed them to be. Specifically, in the first paired syllogisms above,
and in terms of formal logic, the first item is an example of the syllo-
gism law but the second item is an exsmple of the modus vonens law. He
must show evidence that this is not significant.

In the second paired syllogisms, meny more logical laws were in-
volved than Jjust syllogism. I shell demonstrate this by showing the
reasoning required to resch the respective conclusions.

119. (non-emotional)!

1. I.D 84 premise
2. Dx 1D :~58;p - By premise

3. Dgd~5x : DxDE; from 2 by distribution law

4. Dy D ~ Sy from 3 by simplification law
5. —~ SXD ~Ix from 1 by transposition law
6. Dyd~Ix from 4 and 5 by syllogism law

Thus, this item not only tests for syllogism but one of the dis-

tribution laws, one of the transposition laws, the modus ponens law
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(three times), and the simplification law. Mreover, whether the in-
ferential processes involved he;'e are labeled in terms of their analogues
in symbolic logic is not the point - although Lefford does imply this by
even talking about the syllogism form. The point is that in whatever
language system one selects to talk about these kind of phenomena some
such equivalent mental processes must be exhibited before the conclusion
can be reached. And these must be tested for, individually, and dataon
each of them must be existent. Comparisons for significance must be made
.between 2ll the laws involved taken two at z time, three at a time, etc.,
and to show that there is no significance between any given group and
ability to reason according to the syllogism form elone. If this is a
test for the syllogism pattern, then that pattern must be the only sig-
nificant varisble present. The other patterns that are present must be
shown to be negligible in psychological effect. The same difficulties
apply to the paired mate of the above item, viz.,

119. (emotional)!

1. S5z« Ly tD: Ay Premise

2. By ~ix premise
3. ~~ Agd ~(Sx - Iyx) from 1 by trensposition law
4. Syd>~(Sx - Ly) - from 2 and 3 by syllogism law

5. Sx .2 v S valx from 4 by interchange

6. Sg 2. Sxd~Ix from 5 by interchange
7. (Sx - Sx)> ~ Ly from 6 by exportation law
8. By 2 ~ Ly from 7 by identity law

Agsin, the explication of these items in terms of formal logic is



glven for simplicity purposes alone. The point is that this is one way -
of possibly several ways - to talk about the inference patterns in-
volved. In any case, however, whatever symbol system is selected, data
mist be forthcoming which have a direct bearing on the reasoning patterns
indicated to be present in this lsnguage system. Any other language
system, if it purports to deal with logicsl reasoning, must have pat-

terns at least equivalent to those of formal logic.

One of the standard tests of intelligence is The Revised Stanford-
Binet Scale.4? This test is included becanmse it has been used as a
standard to which many other intelligence tests are correlated, and,
therefore, it is similar in design. Pat, as we have stgted earlier,
these tests consist of verbal-pictoral response items and do not measure
deductive thinking per se. Thus, this type of test would not be ger-

maine to the problem of validity patterns.

49 The Revised Stanford-Binet Scale. (Chicago: Houghton Mifflin Company,
1937).
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CHAPTER IIY
MATERTALS AND METHODS

What follows is a2 presentation of the test procedures used to
obtain data on the validity patterns possessed by the pooulations tested
(Natursl Science Students) in regard to what they think is logical res-
soning.

The materials consisted of three basic types of tests which were
given in four 4ifferent studies:

1. Type A test procedure: analysis of raw data, where the testee

was required to supply relevant fagts.

2. Type B test procedure: the construction of logical question-

naires.

Type Bl: recuires the testee to decide whether a particular

bit of discourse is reasonable or not.

(Type B2: multiple choice type of test. ¥No test was given
which used this method exclusively. When mul-
tivle choice items were given they were pre-
sented within the Type Bl test)

3. Type C test procedure: analysis of raw-data, where the testee

was provided with relevant facts.
All tests of all studies are included within the Appendix. Ex-

amples of each type of test and the method of analysis is given as fol-

lows.
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Because of the brevity of the Type A test it is given in its

entirety, viz.,

QUESTIONNAIRE

INSTRUCTIONS: This questionnaire sims to find out, in a
general wgy, what you remember sbout some of the ideas
which were presented to you last term in NS 181. In par-
ticular, this questionneire concerns itself with the
ideas about heredity.

Although we would like to have you sign your name,
you will not be graded on this questionnaire. The
remarks you make will not influence your grade in sny
manner whatsoever.

In one of the lab studies last term, one of the ideas
we wanted to communicate to you was that one underlying
the mechanism of dominance and recessiveness of some
genes. By way of supplying evidence to support this
idea a pedigree chart was presented in the manual.

This chart (Figure A) has been given below.

e 3 e

The trait in question is either dominant or reces-
sive, and not a blending characteristic. What you are
asked to do is to explain why individual II-3 must be
recessive.

EXPLANATION:

The thing to notice in the following example is the method of

analysis. The sample discourse is not intended as typical, the method
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of enalysis is. The "explanation" which is asked for might appear as

follows:

Sample Discourse

In simple dominance, the traits which are passed on
to the offspring are either dominant or recessive but
not both. This would be like albinism, brown eyes, or
tallness in peas.

And we know it to be true that the trait appears in
the f; tut not in either parent, visz.,

o @
®

Yow assume the trait to be dominant. If this is
true, then it must also be true that the parents are
recessive for this trait, because their phenotype dif-
feres from the fj individuwal. But, if the trait were
dominant, then the parents must also be dominant as no
recessive parents can yield dominant offspring.

This implies that upon the assumption that the trait
is dominant, we are led to the conclusion that the
parents are both dominent and recessive. Since this
conclusion is impossible, it follows that the charac-
teristic in question is not dominant. And since the
trait mast be dominaznt or recessive, it follows that
the tralt must be recessive. Here we have an instance,
then, where the phenotype of the fj differed from both
parents and that its genotype had to be homozygous
recessive.

A logical analysis of the sbove discussion shows that two valid
forms of inference were used to commnicate the idea. In abbreviated form
the logical structure appears as follows:

1. DVR

2. DD (P-~P)

3. =~ (p-~P)

4‘ ND



50

5. [A' ‘DbR:I
6. R

The two valid forms of inference are:

1. Modus Tollens: PO Q

~Q

~ P

2. Mogus Ponens: P OQ
P

Q

These valid forms of inference represent validity patterns. And

these are the types of patterns sought for among the Natural Science

students.

In the Type B test, as in the Type A, logical questionnaires were
constructed in such a fashion as %0 obtain the validity patterns of a

person with respect to what he takes to be reasonable discourse.®0 Two

types are given.

Type Bl.

EXPLANATION: These problems are designed to help us
find out some things about our methods of teaching you a
few ideas about Natural Science last term.

We all know that some of you got A's for the course
and some of you got lower than A's. We have aspparently
commnicated to a very high degree with those of you who
received A's, and correspondingly, have apparently com-
mnicated to a lesser degree with those of you who re-

ceived less than A.

50 this particular type of questionnaire is analogous to the question-
naire of Morgen and Morgan (page 19 above), and Lefford (page 40

above).
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We want to find out if there is something in our manner
of presentation which would possibly account for this
variation in communication.

Although we would like to have you sign your name, you
will not be graded on this questionneire. The remsrks

You mske will not influence your grade in any menner
whatsoever.

Becanse of our slmost constant exposure to the subject
matter of Watural Science we are sometimes inclined to
make statements which appear reasonable to us but yet
gppear unreasonable to you. We feel that the degree of
correspondence between what we take to be reasonable
discourse and what you take to be reasonable discourse
is directly proportional to the amount of communication
which is taking place.

DIRECTIONS: The statements below represent hypothetical
lecture or lab discourse. Consider each set of statements
as complete units of discourse. If you think the point
being made is presented in a reasonable manner, blacken
your answer sheet in the first space. If you think the
point being made is presented in an unreasonable manner,
blacken the second space.

1. "You recall that Hardin (text) said that the cates-

beiana were frogs. And today in lecture we have talked

ebout frogs. Among other things, we said that frogs were

sexual. Putting these bits of information together, we

are now in a position to sgy that the catesbeiana are

sexual."

A logical analysis of the above discourse shows the use of a syllo-
gism to commmnicate the idea that "catesbeiana are sexual." If the dis-
course was marked "reasonable", this would indicate that the testee
possessed the validity pattern of syllogism. In this case, the pattern

is expressed as follows:

Cy D Py

Py D Se

Cx 2 5
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2. "When we were working in our lab manusls we hypo-
thesized as to what the "gene' actually was. Some of
you said it was carried in the chromosome and others
of you said it was the chromosome. Now you recall that
your lab instructor did not decide for you which of
these was the correct hypothesis.

Of 211 the possibilities concerning the nature of
the gene, it appeared to us that the above two were
the most likely - it was either one or the other.

After working for two or three weeks on heredity, we
discovered in the latoratory that genes and chromosomes
were different things. Upon finding this out we could
reasonably say that genes were carried in the chromo-
somes."

An snalysis of the above shows the use of a valid form of inference

known as Modus Ponens, viz.,

1. CVvVI
2. ~C21
3. ~¢C

I

3. "In genetics if black was dominant to white, and
brown eyes was dominant to blue eyes, then a crossing
between two homo zygous black cats should not give eny
white offspring. But, supposing we did get some white
offspring. It is consistent to ss&y, in this case, that
black is dominant to white, and that brown eyes is domi-
nant to blue eyes."

The correct smswer to this is that it is not reasonable. Analysis

shows the Modus Tollens law to be inwlved, viz.,

(D. B) .D,MW
W

~ (D . B)

Type B2. (same Explanation as in TyPe Bl above; this
kind of item was given only as a part of the Type Bl
test)



53

DIRECTIONS: In the problems given below, you are asked
to identify unstated assumptions in an argument. If the
letter corresponding to the sssumption you choose for an
argument is listed after the argument, draw a circle

around it. If that letter is not listed, draw a circle

around "none of these."

ASSUMPTIONS

A. Primitive animals are sexusl animals.
B. Sexual animals are primitive animsls.
C. Primitive snimals are frogs.

D. Sexual animals are frogs.

ARGUMENT

Frogs are sexual for it is well known that they are
primitive animals. '

Requires assumption A B C D None of these.

The assumption necessary for the validity of the above argument is
assumption A. If merked accordingly, this would indicate that the marker

possessed the law of syllogism as a validity pattern. In this case, the

pattern appears as follows:

Fe D Py

Px O 5%

FxD Sy

ASSUMPTIONS

A. TUnseen things mesy exist.
B. Unobservable things are imaginary.

C. TUnseen things which may exist are imaginary.
D. Imaginary things are unobservable.
ARGUMENT

Since genes have never been seen it follows that
they are imaginary.

Requires assumption 4 B C D None of these.



The assumption necessary for this argument is sssumption B. This

is another exsmple of the syllogism, and its form appears as follows:

Gr O Uy

Uy D Ix

Gx D Ix

In the Type C test, the method of snalysis was the same as for
Type A. The Type C test differed, however, in providing the testee with
the necessary relevant facts required to reach the requested conclusion.

In Type C, the testee was reminded of a previous laboratory study
he had had in genetics where the idea of the study involved the two epi~-
static genes which control the pigmentation genes. At that point in his
study, the testee was under the impression that the epistatic genes were
the genes for pigmentation. The testee was asked to explain how it was
that "a given individual must have two genes for skin pigmentation."
He was provided with a pedigree chart he had had in the previous labora-
tory study as well as the necessary genetic propositions required to
explain the requested conclusion. Thus, Type C test was the same as
Type A, except in Type C the necessary facts were provided within the

test itself.

The above tests and methods constitute the procedures employed for
getting at the validity patterns of the student populations in Natural

Science regarding what they think is logical reasoning.



CHAPTER IV

DATA AND CONCIUSIONS

The data in this research were obtained in five different studies.
Each of the first four studies represent different attempts to obtain
relisble information regarding the existence of validity patterns within
the populations investigated. The fourth study employed a2 more refined
test instrument formulated upon the results of the first three studies.
The fifth study presents a comparison of the results of a logic test
given in Study Tour-I with the testees Reading Comprehension, Verbal
Abilities, and Grade Point Averages.

There were a total of 1390 students involved in the research,
and a total of 23 different test instruments. Two of the test instru-
ments were of the Type A and C tests, twenty-one were variations of the
Type B test. All forms of the Type B test were constructed within the
framewoTk of three particular validity patterns, namely, Modus Ponens
(MP), Modus Tollens (MT), and Syllogism (Syll). Type A and C tests
were employed in Study One, and Type B tests were used in Studies Two,
Three, and Four.

The work of this thesis can be viewed as providing two major
contributions for research of this type. One is the development of a
test instrument that finally showed reliability values of sigmificance
in Study Four, and the second is the production of significant data
bearing directly on particular validity patterns involved in logical

reasoning. Both of these faclors are mutually implicetive. 1In order
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to obtain evidence that validity pstterns are existent in the population,
an instrument mist be devised that will measure these patterns with re-
liability. Thus, each of the test instruments employed in Studies One
through Four were constructed in the light of either deficiencies or
outright mistakes of the previous test.

Study One, for example, employed test instruments that called
for logical analysis of raw discourse. I started out with this approsch
becanse I felt, and still feel, that if any investigator is going to
assert that patterns of logical reasoning exigt in the population, then
these patterns maist be physically evident in actual discourse. However,
the results of Study One quickly taught me that this was to be considered
as an ideal, and, although it was much to be desired, it suffered from
two noteworthy difficulties. One was grammar, the other the preponder-
ance of arguments having unstated but necessary premises (to wit, en~
thymemic argument). Both of these placed a burden upon the investigator
with respect to interpreting what it was that the testee intended to say
in his discourse. Thus, in this situation, the investigator tends to
become a factor in the data. Two examples are given below as zn illus-
tration of the types of responses obtained on the raw data tests.

The first is an actual example of a testee's response to the Type
A test. It illustrates some grammar difficulty in interpreting the in-
tent of the testee. In this test the testee was reminded of a previous
laboratory study he had experienced in genetics where the idea of the
study was concerned with the mechanism of dominance and recessiveness
of some genes. The test provided the testee with a pedigree chart and

his task was to explain why one of the f] individuals must be recessive.Sl

51 The complete test is given on pages 48-49 above.
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The words enclosed in brackets are mine.

It can only be a recessive [conclusion] , because a
recessive is carried by both Parents and their Children
Can only carry the same trait as the parent! If the
Parent were Carrying recessive gene only then Can only
transmit recessive gene to their Children. In this case
both parents have a dominant gene. II 3 has to be re-
cessive in that it Carries only recessive genes one from
each Parent. If it Carried one or two Dominant genes it
would be the same as both parents [premisezj .  When the
offspring Carries recessive genes it has a different
appesrance than either of the parents [premiseﬂ .

Iogical analysis of this discourse indicates the MP law to be
present: (this stands as an interpretation of intent by the student)

If the offspring are different in phenotype from the

parents, then the offspring are recessive. (premise]_)

II-3 is different in phenotype from the parents.

(premise2) Therefore, II-3 is recessive. (conclusion)

In symboliec form it would look like this:

Dx O Ry

Dr1-2

RI11-3

The following is an example of a testee's response to the Type C
test. It illustrates the point that enthymemic argument was frequent in
the raw data type of test. In the Type C test the task of the testee was
to explain how it is that a given individual must have two genes for skin
pigmentation. He was provided with a pedigree chart he had been exposed
to in a previous laboratory study as well as provided with the necessary
genetic propositions reguired to reach the requested conclusion. His

discourse was then analyzed to see if it contained any validity patterns.52

52 fThe Type C test is described on page 54 above, sand presented in
full in the Appendix.
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The words enclosed in brackets within the discourse are mine.
Each individual in Figure A, as well as every individual,

mst have two genes for skin pigmentation [conclusion] .

This is becasuse each parent gives to its offspring one of

his given genes, thus making him an albino or a white

[:possi'ble premise] . If each person only had one gene for

skin pigmentation, the normal people would more or less

make albinism extinct [premisg . The one gene for al-

binism or skin pigmentation is bound to be released in

some menner thru 1 gene.

Iogical analysis of this discourse is given as follows.

In the "possible premise" it is not clear if the testee wants to
have this remark stend as an sntecedent to his "conclusion', or if he
means it to stand as an antecedent to "thus meking him an albino or a
white." The latter is what he actually said. However, he did use the
words "“this is because" which implies that this was to stand as the
reason for his "conclusion®.

Also, if we interpret the "possible premise" as a proposition
integral to the argument, it must be interpreted to mean "if each parent
contributes an a2lbino gene to their offspring, then the offspring will
be an slbino." However, for this to have logical force, another premise
must be assumed, namely, that "these particular parents did contribute
an a2lbino gene to their offspring.” But the fact is that the testee
g2id neither of these propositions. Moreover, even if we interpret the
testee to mean "if each parent contributes an albino gene to their off-
spring, then the offspring will be an albino", the proposition "these
particular parents did contribute an albino gene to their offspring"
stands as enthymemic. Also, the testee still has not actually stated

that the offspring will, therefore, have two genes for skin pigmenta-

tion. As the investigator, I would say that this is implied here, but
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the point is I would be making the implication not the testee. The

statement marked as a "premise" is expressed in logical symbolism as

follows:

0 D E

But for this to have logical force, we must assume the testee to have

understood the following propositions while not bothering to write them

down:
1. 02 E premise
2. ~ E (albinism is not extinct)
3. ~ 0 (therefore, people do not have only one gene)
4. ~0 D T (if people do not have one gene for skin pigmen-

tation, then they have two genes)

(people have two genes for skin pigmentation)

Thus, the point of this second example has been illustrated,
namely, the existence of enthymemic argument in the raw data type of
tests.

The raw data type of test instrument had the two difficulties of
grammar and enthymemic argument associated with it. Both of these factors
tended to make the investigator an integral part of the data by placing a
burden on him in trying to interpret what it was that the testee actually
meant. But the fact is that what I interpret the testee to mean and what
he sctually meant may be two different things. The only actual facts the
investigstor has to work with are the very words the testee utters (or
writes). When the investigator starts making judgments about "well, this
is what he mesnt", then I think we are no longer in the realm of science.

Moreover, it is a significant fact that none of the previous re-

search on logical reasoning by other investigators has utilized the raw
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data type of test instrument. The work of Dr. Lawson was the only ex-
ception to this rule. But it must be remembered that he was wrking
with a group of highly educated individnals employed as members of &
university faculty.

The Type A test was given to a population of 24 students. Only
two kinds of validity patterns were evident from the data, namely, MP
and MT. BEight students out of twenty-four exhibited these forms (33%
of the population), five exhibiting MP and three exhibiting MT.

The Type C test was given to a population of 28 students. Again,
only the two validity patterns of MP and MT were evident from the data.
There was an increasse, however, in the percentage of students who dis-
Played these forms, ﬁo wit, 50% of the population. Thus, there was an
increase in the quantity of validity patterns over the Type A test re-
sults. The Type A test asked the student to explain a given conclusion
while not providing the necessary facts. The Type C test gave both the
conclusion =nd the facts, and asked the student to put them together
logically.

Thus, while the raw data type of test instrument has certain dif-
ficulties associated with it, the following specific conclusions can be
drawn from the data obtained in Study One.

1. Only two validity patterns, MP and MT, appeared in the povu-
lations tested. The patterns occurred more fregquently where the neces-
sary facts were given than where they were not.

This result suggests the hypothesis that the availability of ne-
cegsary ideas is an integral factor in the ability to exhibit a given

validity pattera relative to some conclusion. This hypothesis is
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indicated to be true as shown by results of the Type C test of Study One,
as well as the results of Studies Two, Three, and Four. And, whereas
the hypothesis is anything but startling, I think this is the first time
that data has been presented in its behalf.

2. It is noteworthy that other forms of inference were not dis-
Played. TWhile this test alone does not, in any sense, confirm the pos-
sibility that there are only a certain few forms of valid inference em-
ployed in reasoning, namely, MP, MT, =nd Syll, the data do provide one
instance where this msy be true.

3. The fact canmmot be avoided that when the student was assumed
to have the subject matter (as in the Type A test) only 20% of the popu-
lation showed ability for the MP form of inference. But when this know-
ledge was provided for him (as in the Type C test), the tests showed an
increase of MP up to 46%. And when we look at the results of Study Two,
the exhibition of MP increased to 100%. That is, no student fsiled to
get at least 30% of this item right, and 26% of the population got 80%
correct.

4. Analysis of the raw discourse from Type A and C tests showed
a preponderance of enthymemic argument among those testees who displayed
validity patterns. AlsQ, sometimes the grammatical construction of the
testee's sentences caused difficulty in the interpretation of intent.
Primarily because of these two factors, subsequent tests employed the
Type B form in the hope of gaining an instrument with greater relia-

bility.

In Study Two the test instrument consisted of a logical questionnaire
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(the Type B test). The testee was presented with a series of statements
in each test item and his task was to decide, in each case, whether the
discourse was "reasonable" or "not reasonable". There were 30 items on
the test.53

The test incorporated the three validity patterns of MP, MT, and
Syll. There were 10 items per validity pattern. The population size
was 362 students. The problem, as in 211 the studies, was to determine
the frequency of each of these patterns in the population.

The test instrument of Study Two was my first attempt at the con-
struction of a logical ouestionnaire. Even though I made several mis-
takes in formlating the instrument, several interesting facts were dis-
closed by the data.

Only one student failed to obtain at least one correct answer for
the MT form of inference, while all students demonstrated some ability
to use the MP form. Twenty-six per cent of the population obtained =2
maximum score of sixty per cent for MT and eighty per cent for MP.

As is indicated by the means (X) in Table I, it is noted that the
sequence in number of correct responses to the validity patterns places

MP first, MT second, =nd Syll last.

TABLE I

STATISTICS FOR EACH DISTRIBUTION OF STUDY TWO

Talidity Pattem Mean Stsndard Deviation
MP 7.119 1.456
MT 6.129 1.539
Syll 4,950 1.860

53 A description of Test B is given on pages 50-54 above, and presented
in full in the Appendix.
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The fact that Syllogism showed the lowest scores would seem to be
contrary to the opinion that it is the one great law of thought. How-
ever, the additional evidence obtained in Study Three indicates that the
low Syll scores here were due to the fact that 5 of the test items for
Syll were of a multiple 6-choice type. Thus, each one of these items
involved 6'separate Judgments by the testee. On the other hand, 21l of
the MP and MT items asked the testee to make one Judgment on whether the
discourse was reasonable or not, or, if a conclusion followed from the
premises. Therefore, in the multiple choice type of item, the testee had
1/6 chance of guessing right. In the "reasonable” - "not reasonable"
type of item, he had 1/2 chance of guessing right. Moreover, aside from
the factor of guessing, it is possible that with the increased number of
Judgments recquired there was an increase in the number of errors.

The chief significance of the statistics that compared the dif-
ferences between the means of the distributions in that they provide evi-
dence that there is a genuine difference in ability to think logically
relative to given forms of inference, and that some forms are more common

than others. These comparisons are given in Table II.

TABLE II

VALUES FOR SIGNIFICANCE BETWEEN THE MEANS FOR
THE VALIDITY PATTERNS OF STUDY TWO

MP and MT 8.684 significant
MT? and Syll 9.35% significant

MP and Syll 9.863 significant
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Becanse these values for significance are greater than 2.58 (¢%),
the difference between each of the means is significant at the 1% level
of chance. Thus, the difference between the means are said to be "real"
and not attributable to accidents of sampling.

Specific conclusions that may be drawn from the results of Study
Two are as follows:

l. The MP form of inference was the most prevalent in the popula-
tion. It was followed by MT and Syll in that order of frequency.

2, It is noted that in this type of test (Type B), where the facts
and conclusion were both given, that there was a marked increase in re-
sponse of both MP aznd MT forms of inference. The student was to decide
whether the facts and conclusions were put together logically.

3. It was a mistake to include the multiple choice type of items
for Syll. This had the effect of introducing the factor of having a
difference in number of judgments required of the testee. In the MP
and MT items only one Jjudgment was recuired per item, while in the Syll
items six judgments were required per item. Thus, on the basis of chance
alone, this would explain why the data from this test showed Syll to be
the least exhibited.

4. In regard to the reliability of the test instrument used in
Study Two - this is another matter. Thether any test of logical reason-
ing can be comstructed which would be abso lutely reliable is a cuestion
not easily snswered. TYor example, the reliability values of the above
test for MP, MP, and Syll were .07, .00, end .32, respectively. Does
this mean that this test was without value? Again, I do not think this

ocuestion is easily answered.
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On the face of it, these indices would appear to be alarmingly
significant in that they seem to say that the test instruments employed
in Study Two do not measure what they are supposed to measure. In direct
contradiction to this implication, however, are the judgments held by
investigators in the fields of psychology, statistics, and sociology.
(Four emthorities are quoted below). In any case, some explamation is
in order.

First and foremost, it must be recognized that the statistical
formilas employed for obtaining reliability numbers are predicated upon
the normal curve. The fact may be, however, that the decidedly psycho-
logical phenomena that are specifically being tested for in this research
do not follow the normal distribution pattern. The assumption of the
normal distribution of complex mental abilities holds no necessary re-
lationship with known inequalities regarding the distribution of special
abilities. The point is that some people are simply "smarter" than other
People.

However, this point is more forcefully presented by the following
investigators:

(2) H. E. Garrett, Professor of Psychology, Columbia University.

But the strildng similarity of obtained znd probability dis-

tributions should not lead us to conclude that all distributions
of mental and physical traits which exhibit a symmetrical form
have necessarily arisen through the operation of those principles
which govern the appearance of dice or coin combinations. The
factors which determine musical ability, let us say, or mechani-
cal skill sre too little known to justify the assumption, g
priori, that they combine in the ssme proportions as do the
head and tail combinations in "chance" distributions of coins.
Moreover, the psychologist usually constructs his tests with

the normal hypothesis definitely in mind. The resulting sym-
metrical distribution is to be taken, then, as evidence of the
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success of his efforts rather than as conclusive proof of the
"normality" of the trait being measured. The selection of the
normal rather than some other type curve is sufficiently war-
ranted by the fact that this distritution generslly does fit
the data better, and is more useful.®4

(v) D. C. Jones, formerly lecturer in mathematics at Durham University.

"....After all, the real and only justification for choosing
one curve rather than asnother to fit any given observations is
that it does succeed in fitting them better. But when the fur-
ther question is asked why the normal curve should succeed in
describing some results so well, we must not be tempted by
analogy to rush to the conclusion that the cmuses at work are
necessarily independent, and equal, and so on. In short, the
theoretical justification and the empirical use of the normal
curve are two quite different matters.55

(¢) A. H. Hobbs, Professor of Sociology, Universiity of Pennsylvania.

It has never been demonstrated that the assumed distribution
of large numbers of cases of discrete, infinitely divisible
quantities is applicable to human behavior. Many social sci-
entists look down their noses condescendingly when normszsl human
behavior is mentioned. Mn indication of this attitude is found
in textbooks where normal, as applied to humen beings, is fre-
quently placed within guotation marks. TYet these same people
accept "normal" curves of distribution as being something real.
The "normsl" curve of distribution of human behavior traits has
never been established, and even for specific quantities it is
an avstraction, based largely on a faith that it must be so....
Before correlations can have much meaning, a number of steps
mast be taken. The units involved nmust be precisely defined
and they must be reduced to quantitative, homogeneous, measur-
able terms. Human behavior simply has not been reduced to such
terms. Wherever desires, whims, hunches, intuitions, hopes,
fears, emotions, or practically any other humsn traits ere in-
volved, there is no warrant for statistical treatment based on
probability.55

(d) E. L. Thorndike.

54 Henry E. Garrett, Statistics In Psychology and Fducation. (New York:
Iongmens, Green and Company, 1947), p. 112.

55 p. C. Jones, A First Course In Statistics. (Iondon: G. Bell and Soms,
Itd., 1921), p. 233.

56 A, H. Hobbs, Social Problems snd Scientism. Herristurg, Pennsylvania:
The Stackpole Compsny, 1953), pp. 229-230.
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There is nothing arbitrary or mysterious about variability
which mekes the so-called normal type of distribution a neces-
8ity, or any more rational than any other sort, or even more

to be expected on g priori grounds. Nature does not abhor
irregular distributions.

Another point can be made with respect to the "relisbility" formla
per se. It would gppear that one reason for the low relisbility numbers
in Study Two was because of the variance or spread of the distributions,
to be precise, the square of the standard deviation (U’xz). Thus, the
ouvtcome of the reliability (r) values would seem to be more a function
of the statistics involved rather than the data alone. To extend eny
test on logic to the point where one wuld get a gradual falling off at
both sides of the mean (X) - thus, get a larger standard deviation, may
actually be more unreliable, in terms of the fects involved, than any
artificially obtained "reliable" number obtained by so doing.

Bertrand Russell makes the voint somewhere that "most people would
sooner die than think - in fact they do." His point is that thinking
activity is probably the most difficult thing for man to do. And, there-
fore, the suggestion is strongly made that beyond a certain point, in-
tellectual fatigue would quite likely set in. However, just where this
"certain point" occurs would be most difficult to discern quantitatively.
In any case, the suggestion is made that by artificially forcing an ex-
tension of the data to the point where we could produce a statistic which
said our dats were "reliable", this statistic may be, in fact, most un-

reliable in regard to what is sctually being tested for.

57 ®. I. Thorndike, Theory of Mental and Socisl Measurements. (New York:
Teachers College, Columbia University, 1919), pp. 88-89.
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Thus, even while the work of this thesis is specifically committed
to the production of en instrument that will measure validity patterns
reliably, the point is made here that there exist theoretical differences
in interpretations of the psychological phenomens being investigated.

The reliability statistic is one such theoretical concept, which gains
its validity by assuming the existence of a normal curve and which may
not be applicable at this level of explanation. In the first place, it
depends on how one regards the nature of the mind. If "mind" were
equivocated as being of physical matter, namely, brain, then perhaps
the assumption of the normal curve would be valid at this level. But
then this would be neurophysiology not psychology.

Therefore, this discussion is presented more in the spirit of a
cantionary note rather than any sort of rebuttal to the significance of
reliability values. Nor have we forgotten our commitment to the produc-
tion of a test instrument that does have significant reliagbility values.
Even so, in keeping with the judgments of the authorities ouoted above,
it is barely possible that the type of psychological phenomena being
investigated here simply may not be a function of the idealized "normal"

curve.

In constructing the test instruments of Study Three, there were
two purposes in mind. One was to see how few items per form could be
incorporated within a test end still have that test give significant
results, and the second purpose was to see if it would be more difficult
to reason with a given validity pattern having an increased number of

propositions (ideas) as compared with the same validity pattern having
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a lesser number of propositions (ideas).

Study Three-I illustrates the effects of reducing the number of
items per form, and Study Three-II shows the effect of differences in
number of propositions per validity pattern. Both parts employed the
use of logical oguestionnaires (the Type B test). The task of the testee
was to decide whether a particular bit of discourse was reasonable or
not. ‘A

As in Study Two, Study Three tested for the three validity pat-
terns of MP, MT, and Syll. The population sizes consisted of 333 stu-
dents in Study Three-I and 313 students in Study Three-II.

Actual differences between the test instrument of Study Two and
that of Study Three consisted in a reduction in the number of items from
10 per validity pattern in Study Two to 8 per validity pattern in Study
Three. Another difference between these two tests was the elimination
in Study Three of the multiple choice type of item for the Syll pattern.

The results of reducing the number of items per form are given in
Table III. Notice that the mean of the distribution for Syll is 6.742.
This is greater than the mean for the same form in Study Two where 10
items per form were used. This increase in correct response to Syll
suggests that it was the multiple choice items of Study Two which canse

the low Syll scores in that test.

TABLE III

STATISTICS FOR EACH DISTRIEBUTION OF STUDY THREE-I

Validity Pattern Mean Standard Deviation
MP 6.673 1.229
MT 5.826 1.262

Syli 6.742 1.220
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Teble IV, below, shows the results of comparing the differences
between the means of MP-MT, MP-Syll, and MP-Syll. It is noted that the
velues for MP-MT and MT-Syll are significant where this is not the case

for MP-Syll.

TABLE IV

VALUES FOR SIGNIFICANCE BETWEEN THE MEANS FOR TEE
VALIDITY PATTERNS OF STUDY THREE-I

MP and MT 8.916 significant
MT and Syll 9.642 signi ficant
MP and Syll 775 not significant

Except for the significance value between MP and Syll, the results
here confirm the data of Study Two. The evidence is again suggestive
that there is a gemuine difference in ability to think logically in
terms of these three validity patterns. As to why the difference in
response to MP and Syll were not significent seems to be related to the
gmall number of items used in the test of Study Three.

Study Three-II was attempting to see what the effects would be if
the number of propositions per validity pattern were increased. The test
instrument of Study Three-II contsined the same number of items per va-
1idity pattern as did Study Three-I. However, for each group of 8 items
in Study Three-II, 4 items contained 2 minimum of propositions (ideas)
per form end 4 items contained an increased number of propositions (ideas)
per form. Thus, everything was constant except the number of ideas per
form. A comparison was then made between the scores of these two 4-

jtemed groups. The results are given in Table V.
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TABLE V

STATISTICS OF STUDY THREE II SHOWING VALUES TOR SIGNIFICANCE BETWERN
THE MEANS OF CORRESPONDING VALIDITY PATTERNS WITH MINIMAL IDEAS (M)
AND INCREASED IDEAS (I)

Modus Ponens (M) and Modus Ponens (I) 3.460 significant
Modus Tollens (M) and Modus Tollens (1) 10.738 significant
Syllogism (M) and Syllogism (I) 3.400 significant

These values indicate that increasing the number of ideas within
a form causes an increase in difficulty in using that form. The size of
the significance value for the MT comparison was caused by two unreliable

items in the MI (M) test.

Before I present the test instrument and data of Study Four, I
would like to mske some pertinent remarks dealing with two particular
problems. One of these arose when the data of Studies Two and Three were
compared, and the other concerns itself with the data of Study Three-II.

The first problem is to explain why there was an increased number
of correct responses for the Syll items of Study Three-I (Table IIT)
having 8 items for this form as compared with the Syll items of study
Two having 10 items for this form (Table I).

The hypothesis offered to explain this is that in Study Two, 50%
of the Syll items (items 26-30) were presented in the form of a 6é-choice
key, requiring the testee to pick out the necessary premise. This was

not done in Study Three-I. Thus, the hypothesis is that the multiple
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choice type of item in Study Two was the camse of the low scores for
Syll in that test.

To test this hypothesis, samples were taken of the multiple choice
forms of Syll and comparisonslmade between the means with the straight
"reasonable" - "not reasonable® type of Syll item. The result of this
comparison gave a significence value of 9.987. This value indicates
that it was the multiple choice items which csused the low scores for
the Syll items in Study Two.

The second problem is to explain why, in Study Three-II, there
were a greater number of correct responses for the MT items having an
increased number of propositions as compared with the MT items having
a lesser number of propositions. Normally, we would expect that it would
be more difficult to use the MT form of inference having the greater
number of propositions. This unexpected difference is indicated in Table

VI.

TABLE VI

DATA OF STUDY THREE-II SHOWING MEAN VALUES FOR DISTRIBUTIONS OF VALIDITY
PATTERNS HAVING MINIMAL AND INCREASED IDEAS

Validity patterns mean of patterns mean of patterns
having minimal ideas having increased ideas

Vi 3. 574 3.128
MT 2.454 3.195
sy1l 3.441 3.227

This difference is accounted for by two items in the Modus Tollens

(M) test, nemely, items 5 and 11, which were shown to be poor items as
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follows: a comparison was made of scores on MT in the test of Study
Three-I (items 1, 5, 11, 18) with these same items in the test of Study
Three-II. There was no significant difference between the means of these

distrituntions as is shown in Table VIT.

TABLE VII

COMPARISON OF MEANS OF THE SAMPLE DISTRIBUTIONS

mean value of 4 mean value of 4 velue for significance
MT items from MT items from between the means
Study Three-I Study Three-II

2.384 2.454 . 986

Becamse the value .986 is not sigmificant this indicates that the

two sample populations were drawn from the samé universe. This being so,
® comparison was made between items 5 and 11 (Part I) with items 15 and
21 (Part I). Items 5 and 11 were the two hyvothesized to cause the low
scores. Item 5 had the same form as item 15, and item 11 had the same
form as item 21. The two sets differed, however, in subject matter.
Table VIII shows that better scores were obtained on items 15 and 21
which indicates that it was the subject matter in items 5 and 11 and not

the form of inference which ceaused the low scores.

TABLE VIII

COMPARISON OF MEANS OF "DIFFICULT" AND "NON-DIFFICULT" ITEMS

mean of "difficult" mean of "non-difficult" value for signifi-
items (5, 11) from items (15, 21) from cance between the
Study Three-I Study Three-I means

.757 1.820 22,146
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The value 22.146 is definitely significant and indicates there is
a "real" difference between the two sets of items. And, accordingly,
suggests the reason why, in Study Three-II, the MI validity patterns
having minimal ideas showed lower scores than these same patterns having
incressed ideas (Table VI).

While working out the possible camse of why there were a greater
number of correct responses for the MT forms having an increased number
of ideas as opposed to the same forms with » minimum of ideas, I won-
dered what the comparisons for the three validity patterns might show
if the Modus Tollens (M) forms had been free of the two poor items.

To obtain MT (M) items that were considered as being good items,
I used four MT (M) items from Study Three-I. Thus, the comparisons that
were subsequently made between ideas were based upon a "hybrid" distri-
bution since the MT (M) forms came from Study Three-I.

The construction of this hybrid distribution was done for two
reasons.

1. It was felt that a comparison of such a distribution with the
MP (M) znd Syll (M) distributions masy represent a more accurate descrip-
tion of the three validity patterns involved than what has been given
from the tests of Study Three-II alone. Accordingly, tests for signifi-
cance between the three forms masy also be more sccurate.

2. Also, the test for significance between these hybrid MT (M)
formg from Study Three-I having minimel ideas aznd the MT (I) forms of
Study Three-II heving increased ideas may be more accurate.

The work involved here depends on the assumption that the two

sample populations were drawn from the same universe. This is not
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necessarily true, of course, but it was interesting, nevertheless, to
see what kind of comparisons did result; and, particularly, to compare
this result with the distributioﬁs obtained in Study Four. Study Four
will actually test the validity of this assumption, =nd the only reason
we are meking these comparisons here is to see what we might have gotten
if the two unreliable 'MT (M) items had not been in the test of Study
Three-I1I.

The data in Table IX indicates that there is an increased diffi-
culty in using the MT (M) form heving incressed ideas as compared with

thig same form having a minimum of ideas.

TABLE IX

COMPARISON OF MEANS OF HYBRID MT (M) WORMS FROM STUDY THREE-I WITH THE
MT (I) FORMS FROM STUDY THREE-II

mean of MT (M) mean of MI' (I) value for

forms from forms from signi ficance

Study Three-I Study Three-II between the means
3.447 3.195 4,000

Thus, the value 4.000 indicates a significant difference within
the population in ability to respond to the MT pattern when this psttern
exhibits an incresse in idess.

It is debatable, of course, whether these statistics involving the
hybrid Modus Tollens (M) distribution as well as those for the "diffi-
cult" - "non-difficult" distributions are truly meaningful. In the
first place, they involve only four items in the case of the Modus

Tollens forms, and two items for the "difficult" - "non-difficult"
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distributions. But, in any case, they are not offered as conclusive
evidence for anything, but rather simply to indicate what the compari-
sons might be if these unrelisble items had not been in the test of
Study Three-ITI.

The significance value of 22.146 between the "difficult" and
"non-difficult" items does indicate that something has been operating
to upset the Modus Tollens distributicns of Stﬁdy Three-II. Probably
the most important point of this is that I learned not to mske the same
mistake when I constructed my tests for Study Four.

Graph A, below, is a histogram which illustrates that there is
a decrease in resgponse to a given validity pattern when this pattern
contains an increased number of ideas.

Specific conclusions that may be drawn from Study Three can be

summarized as follows.

1. There was an increased difference in the number of correct
responses for Syll in Study Three-I as compared with Study Two. In
Study Two 50% of the Syll items were presented in the form of a 6-choice
key. The testee was required to pick out the necessary premise. In Study
Three 211 the items were of the "reasonable' - "not-reasonable type.
Therefore, the multiple choice item for Syll was more difficult to
answer than the "reasonable" - "not-reasonable" type. The critical fac-
tor here would seem best explained in terms of the mind being able to
discriminate sufficiently well between a2lternative choices offered to

it. To explsin it on the basis of probability is to assume the testees
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were guessing.

2. Increasing the number of ideas per validity pattern has the
effect of decreasing the ability to use that pattern.

3. The use of a validity pattern by the mind is inhibited by
ambiguity and words not understood. The MT (M) items (5,11) of Study
Three-II were of this type. Thus, logicel thinking is inhibited by
these factors.

4. Reliability values for the test instruments of Study Three

are given in Table X.

TABLE X

RELIABILITY VALUES FOR THE TEST INSTRUMENTS OF STUDY THREE

part I part Il part III
Syll .3 0 .2
MP .3 .0 .4
MT .0 -.1 .0

One of the purposes of Study Three was to find out just how few
items were necessary to give reliable results. These low values indicate
that the test instrument contained too few items per valigdity pattern.
Therefore, we learned that our test instrument for Study TFour must have

a greater quantity than 8 items per validity pattern.

As was mentioned at the beginning of this chapter, one of the major
contributions of this thesis was to produce data for the existence of

validity patterns within the population. ©So far, all of the tests have



79

indicated this to be true. However, none of the previous tests have
Produced reliability (r) values within scceptable renges. TYet, accept-
able reliability values and evidence for validity patterns are mutually
implicative propositions in the sense that to have one you must have the
other. Thus, the production of a test instrument in Study Four that
exhibited high relisbility values was the second major contridution of
this thesis to research of this type.

The test instrument of Study Four was based on the experiences
and outright mistskes of the previous studies. Study One taught me that
the free response (raw data) type of instrument was not suitable for
Freshmen college students. In that type of test instrument the inves-~
tigator tends to become zn integral factor within the data in terms of
interpreting the psychological intent of the testee. Study Two was nmy
first attempt at the construction of a2 logical questionnaire. Here, I
made the mistake of including miltiple choice items within the test in-
strument. It is true that there is nothing intrinsically wrong with this
approach but it constituted a variable other than validity patterns within
the test instrument. This fact, of course, counld not readily be foreseen
prior to the actual giving of the test. I léerned, here, not to include
these items in Study Four. Also, the test instruments of both Studies
Two snd Three had very low reliability values. I attribute this fact to
the low quantity of items employed per validity pattern.

The point is that in Study Four, I made use of the experiences and
results of the previous studies in the hope of constructing a test instru-
ment that would yield significant data. The fact thet the test instru-

ment employed in Study Tour actually produced reliable data would seem
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to establish the hypothesis underlying this thesis, namely, that certain
validity patterns actually exist within the population.

Moreover, to esteblish further this hypothesis the test instrument
was compared with three external factors, namely, scores for Reading Com-
prehension (RC), Verbal ability (V), and all college grade point averages
(G.P.A.). These compsrisons constituted the work of Study Tive. They
all showed positive relationships to the test instrument of Study Tour,

and, thus, helped to establish its validity.

While preparing the test instrument of Study TFour, s preliminary
testing program was conducted in three sections of students taking a
course in Natural Science at Michigan State University. These sections
contained about 30 students per section. The purpose was to determine
a scoring formila which would yield the greatest reliability values for
the test instruments. As a result of this preliminary study, the for-
mila selected was Rights minus Wrongs. This formula mskes allowances
for guessing in that if o testee is guessing throughout, he should get
a zero score, other things being equal. If a person does not know how
to reason logically, he would have to guess on every item, and we would,
accordingly, expect him to get a score of zero. Thus, the selection of
a scoring formula which made allowances for guessing constituted a dif-
ference in this study from previous studies.

A second difference was a marked increase in the number of test
jtems of given validity pattern, namely, 15 per form.

A third difference was a decrease in the size of the pooulations.

In 21l parts of Study Tour, vopulations sizes are over 94 but less than
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132. In Study Three sizes of the populations went as high as 333 per
test which is now felt to be unnecessary.

A fourth difference was to test the effects of validity patterns
formlated in the predicative logic as compared with the propositional
logic.

There were three parts to Study Four, some of them re-testing the
major aspects of Study Three, viez.,

Part I, tests for propositional forms of MP, MT, and S8yll with
minimal ideas.

Part II, tests for predicative forms of MP, MT,and Syll.

Part III, tests for propositional ME, MT, and Syll with increased
ideas.

In Part II, all the predicative forms involved a predication, thus,
for all validity patterns everything was constant except the form.

With one exception, all the tests of Study Tour indicated that
there is a gemiine difference in ability to use the three forms of in-

ference MP, MT, and Syll. GEvidence for this is given in Table XI.
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TABLE XI

VAIUES TOR SIGNIFICANCE BETWEEN THE MEANS FOR VALIDITY PATTERNS OF
STUDY FOUR

Study Four-I (propositional MP, MT, and Syll with minimal ideas)

MP 2nd MT 7.910 significant
MT and Syll 3.855 significant
MP end Syll 3.54% significent

Study Tour-II (predicative MP, MT, and Syll)

MP and MT .520 not significant
MT and Syll 3.900 significant
MP and Syll 4,231 significant

Study Tour-III (propositional MP, MT, and Syll with minimal ideas)

MP and MT 10.557 significant
MT and Syll 4.607 significant
MP aznd Syll 5.070 signi ficant

Thus, all of the comparisons in Table XI, except one, indicste 2
di fference in ability to use the three validity patterns involved. The
lone apparent exception to this conclusion is the comparison between the
means of the predicative MP and MI forms in Part II.

Perhaps the explanation of this lies in the fact that the con-

struction of tests for predicative forms involve fewer words than do the
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tests for propositional forms. Thus, although the mechanics of predi-
cative logic is able to trest ideas in greater detail than the propo-
sitional logic, it reouires less verbai signals to explicate predicative
forms, at least to the point that their difference in form would be
statistically hidden.

The data in Table XII indicate that the order of mental ability
to use the propositional forms of validity patterns is MP, Syll, and MT,

while the order for predicative forms is MP, MT, and Syll.

TABLE XII

COMPARISON OF MEANS OF THE DISTRIBUTIONS OF STUDY FOUR

propositional (M) predicative forms provositional (I)
forms from Part I from Part II forms from Part III
MP 9.495 9.931 9.885
MT 5.358 9.672 4,712
Syll 7.505 7.718 7.269

In Table XII, the possible explanation for the change in sequence
in the predicative forms as compared with the propositional forms is
that it reouires less words, or verbal signals, to explicate a given
validity pattern in the predicative logic than it does to explicate this
same pattern in the propositional logic. Thus, for a given validity
pattern, when this pattern is tested for in the propositional logic,
the pattern must take complete declarative statements (propositions)
as arguments. Conseouently, it takes more words, or verbal signals, to

express these statements than it does to test for the same form in the
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Predicative logic.

Historically, this was the very reason why the predicative logic
was developed. Many logical arguments, which actuslly are invalid in
the propositional logic, can be shown to be valid by using the tools of
the predicative logic.

All of the reliability (r) values for the 9 tests of Study Four
were strong enough to conclude that the tests were measuring what they
were supposed to measure, namely, validity patterns. These values are

given in Table XIII.

TABLE XIII

RELIABILITY VALUES ¥OR THE TESTS OF STUDY FOUR

FPart I Part II Part III
MP .788 .8%70 .721
MT .783 .821 .835

Syll .831 .848 .840

Thus, the reliability values shown in Table XIII are quite respect-
able. We may conclude that incressing the number of items per test to
45 had the effect of increasing the variance of the populations. Since
high reliability values are directly correlated with veriance, the re-
liability valﬁes above may be accounted for by the increase in number
of items to 15 per form per test.

Of particular interest is the results of the tests for significance
between the propositional forms of Part I and these same forms having an

increased smount of ideas (Part III). See Table XIV. None of them showed
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that there was zny "real" difference in ability to use s given form. 1In
other words, it suggests that if a person possesses a form, increasing
the number of different minimal ideas by one will not interfere with

ability to use that form.

TABLE XIV

STATISTICS OF STUDY FOUR SHOWING VALUES FOR SIGNIFICANCE BETWEEN THE MEANS
OF CORRESPONDING VALIDITY PATTERNS WITH MINIMAL IDEAS (M) AND INCREASEZD

IDEAS (I)
Modus Ponens (M) and Modus Ponens (1I) .801 not significant
Modus Tollens (M) and Modus Tollens (I) 1.230 not significant
Syllogism (M) and Syllogism (I) .403 not significant

The conclusion to be drawn from Table XIV is that there is no
"regl" difference in the ability to use a given form having minimal and
increased ideas. At least, this appears to be true with regard to in-
creasing the number of different minimal ideas by one, which we did in
this test. In other words, the data here suggest that if a person pos-
sesses a given form, increasing the number of ideas by one will not in-
terfere with ability to use that form.

Whether increasing the number to two different ideas per form (or
three, etc.) will cause a difference in response is a problem for future
research. It is noted, however, by observation of these particular tests,
especially those of Part III, that the increased number of words, or
verbal signals, for each test item would be a critical factor in such a

study. Therefore, there would always be doubt as to whether the differeme
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(when obtained) would be camsed by (a) the ability to use the form with
an increase of ideas, or (b) simply difficulty in weding through the
amount of words required to express the increased ideas.

Also, it is noted that the results of Study Four (Table XIV)
contradict the same comparisons of Study Three (Table V). This is ex-
pleined by two facts: some of the items of Study Three were statisti-
cally determined to be poor items, and secondly, there were too few items
employed per validity pattern in Study Three such that the test instruo-
ments did not give reliable results.

One of the purposes of Study Four was to test the effects of
validity patterns formulated in the predicative logic =smd to compare
these with the propositional forms. The results of these comparisons

are given in Table XV.

TABLE XV

VALUES FOR SIGNIFICANCE BETWEEN THE MEANS OF PROPOSITIONAL
TORMS (STUDY FOUR-I) AND PREDICATIVE FORMS (STUDY FOUR-II)

Propositional MP and Predicative MP .832 not significant
Propositionsl MT and Fredicative MT 8.€80 significant
Propositional Syll and Predicative &yll .380 not significant

Thus, the dats in Table XV suggest that if a person possesses a
given validity pattern, expressing this pattern in either predicative
or propositional logic is of no consequence. The apparent exception to

this is the MT form. It would be fairly difficult to determine in a
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quantitative menner the reason why the MT form should make a difference.
I rather suspect, however, that it has something to do with ﬁhe differ-
ence in number of verbal signals in these forms coupled with the fact
that the MT validity pattern involves the process of negating the con-
sequence of one of the premises.

At this point I would like to present three graphs (B, C, and D).
These graphs illustrate what may be somewhat picturesquely described as
the rationality curves of Study Four. ZEach graph is g distribution of
the total scores that the testees obtained on the three validity patterns
MP, MT, and Syll.

The graphs B, C, and D provide us with a collective picture of
the presence of the three validity patterns MP, MT, and Syll within the
populations tested. Thus, they indicate the_degree of ability to think
logically within the scope of these three patterns. More than this,
however, the curves will provide us with a singular basis of comparison
with other populations, for example, mentsl patients.

The means of the distributions shown in Graphs B, C, and D are
preseﬁted in Table XVI. The comparisons indicate that the vredicative

forms are more prevalent within the populations than the propositional

forms.
TABLE XVI
COMP ARISON OF MEANS OF RATIONALITY DISTRIBUTIONS OF STUDY FOUR
propositional (M) propositional (I) predicative
forms forms forms

22.358 21.875 27.328
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One of the most important ways to determine the value of a test
instrument is in terms of its predictability. And, if this is true, a
logic test is not unlike a theory in that you prove its merit in terms
of its confirmable consequences. It was just for this very reason that
three such predictions and their outcome were included in this thesis.
This was the work of Study Five. Study Five was included primarily to
determine if the test instrument developed in Study Iour had any pre-
dictive value.

Specificelly, if the logic tests provided in this thesis are re-
liable, what implications do they hold for general reading comprehension,
verbal ability, and the ability to schieve good grades in college? One
would hypothesize that if these tests have merit, then there should be
a positive relationship between a person's ability to exhibit validity
patterns and (a) his reading comprehension, (b) his verbal ability, and
(c) his ability to achieve high grades in college. Moreover, the corol-
laries of these relationships should also be positive. That is, there
should be positive relationships between low logic scores and e.ach of
these abilities. Therefore, our predictions were that these relation-
ships would hold, 2nd, in so doing, we would be providing outside checks
for the value of the test instrument developed in Study Four.

Two groups of students were selected from the logic test admin-
jstered in Study Four-II of this research, namely, those having high
logic scores and those with low logic scores. Tests for significsnce
were computed for each group for

(a) ‘Beading Comprehension (RC),

(b) Verbal Ability (V), and
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(¢) Grade Point Averages (GPA).

The source of the reading comprechension and verbal ability scores
were from the Michigan State University entrance examinations that all
students take when entering school. The tests involved were the MSU
Reading Test (Reading Comprehension) and The College Qualification Test
(Verbal Ability). The grade point averages were obtained from the grade
records of students recorded at the Administration Building at Michigan
State University.

The logic test upon which the tests for significance was made was
taken from Study Four-II. Only those students with an average of 874 or
better on all three forms were selected for the "High Iogic Group", while
only those with sn average of 33% or less on all three forms were se-
lected for the "Iow ILogic Group”.

I employed the instrument dealing with the predicative forms be-
cause they seemed to be more uvniversally prevalent within the population
than the propositional forms (as the means of Table XVI indicate). Also,
the feliability values were slightly higher for this instrument than were
the values for Parts I and II (Table XIII).

The fundemental cuestion is this: do those people who do better
on the logic test also do better on the RC and V tests, and get better
grades, as compared with those students who get lower logic scores? If
they do, then it cen be said that there is a positive relationship be-
tween sbility to exhibit validity patterns and reading comprehension,
verbal ability, and grade point averages. If s person gets a high logic
score, he will likely be high in these other factors. If he gets low

logic scores, he will likely be low in these other factors.
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In the High Iogic Group there were a2 totsl of 16 students. Two
students were omitted from this group - one because he had no scores
for the RC and V tests, and a second becanse there was no name on his
answer sheet of the logic test.

In the Iow Iogic Group there were a total of 21 students. Two
students were omitted from this group - one becamse he was a transfer
student, and a second becamse he had no scores for the RC and V tests.
The examiners of the RC and V tests state that the scores for transfer
students "must be interpreted with camtion." As & matter of fact, be-
ginning with the tests for Fall Term 1958, transfer students were not
used in setting the norms of these tests.

The RC and V scores are derived scores and ranked from 1 to 10.
This scale is interpreted to mean that a person with a score of 9, for
example, ranks at a position such that 96% of the Freshmen at MSU would
have a lower score. Derived scores less than 9 would have corresponding
lesser percentages.

Table XVII compares the means of the two logic groups relative to

the RC, V and GPA scores achieved by the students within these groups.

TABLE XVII

COMPARISON OF MEANS OF RC, V, and GPA SCORES ACHIEVED BY HIGH AND IOW
I0GIC GROUPS

RC mean of High Iogic Group 6.875

RC mean of Iow Iogic Group 4.714

V¥ mean of High Iogic Group 6.973

T mean of Iow Iogic Group 4,762

GPA mean of High Iogic Group 2.745

GPA mean of low lLogic Group 1.888
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The data in Table YVII provide evidence for showing that a posi-
tive relationship exists between 2bility to think logically snd (a)
ability for reading comprehension, (b) verbal ability, end (¢) ability
to achieve a grade point average around 2.75. 1In terms of the grading
system employed at Michigan State University, this value is in the
upper C grade range.

The corollary to this was also shown, namely, that there was a
Positive relationship between a lack of ability to think logically and
(a) ability for reading comprehension, (b) verbal ability, end (¢) the
attainment of a grade point average around 1.89. This last value is in
the upper D grade range.

To determine whether the differences between the mean values given
in Table XVII were meaningful, tests for significance were calculated and

the results are given in Table XVIII.

TABLE XVIII

VALUES YOR SIGNIFICANCE BETWEEN THE MEANS OF RC, V, AND GPA SCORES
ACHITVED BY HIGH AND IOW IOGIC GROUPS

Signi ficance value for RC means 4,493 significant
Significance value for V means 4.013 significant
Significance value for GPA means 4.869 significant -

By determining the significence between the means of RC, V, and
GPA scores achieved by the High and Iow logic Groups (Table YVIII) evi-

dence is provided for establishing a positive relationship between
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ability to think logically and

(2) ability for reading comprehension,

(b) verbal sbility, snd

(c) grade point averages.

Thus, the predictions that were made upon the basis of the test
instrument of Study Four were confirmed, and in so doing, provide outside
checks for establishing the merit of the instrument per se. Because if
these comparisons had turned out otherwise, specifically, if the dif-
ferences between the means had turned out to be not significant, then
little could be sald for the discriminatory ability of the test instru-
ment by failing to show a significant difference in the means of high
and low logic groups for RC, V, and GPA scores, as well as failing to
establish a positive comparison of the results of the instrument with
the results of other long established tests.

Thus, the "chips were down", so to speak, when these predictions
were made. The fact that they were confirmed provides evidence for the

merit of the test instrument.

At this point, I would like to present a discussion - which is
offered as an hypothesis - for the existence of only three laws of
thought, namely, MP, MT, end Syll.

There are two reasons for presenting this discussion at this time:
first, becsuse I am sure it must seem peculiar to some that my test in-
struments only employed the three validity patterns MP, MT, end Syll,
and secondly, because historically the three laws of thought have al-

ways been taken to be the laws of contradiction, identity, and excluded
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middle. By the following discussion I hope to provide justifiable
reason for supposing that the MP, MT, and Syll validity patterns may

be the only "laws of thought", and that the laws of contradiction, iden-
tity, and excluded middle stand as governing principles to logicsel think-
ing instead of "laws of thought" per se.

The fundemental unit of any reasoning process is the implication
sign with its two arguments. Thus, in thinking activity concerned with
inferential a2ctivity (that is, reasoning), as distinct from other types
of thinking, namely, judgment and conception, always there is present
some implicative proposition. Always there sppears to be one unit-
thought implying some other unit-thought. Thus, P D @, where P and Q
are general or particular, unioue or complex.

Moreover, there appears to be only certain things which can happen
to this sequence of unit-thoughts from the standpoint of valid inferen-
tial activity.

(a) its antecedent can be affirmed,

(b) its consequence denied, or

(¢} its consequence implies some third unit-thought.

Thus, these constitute the fundamentsl forms of valid inference. Mnd
where complex arguments are entertained by the Self, any or all of these
forms may be employed to arrive at a given conclusion.

To explicate this point physically, the tool of symbolic logic may
be used. A word of caution is in order, however, in that one does not
confuse the artificial logistic manipulation of the symbols with the

mental activity they are intended to portray.
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In logic, there sre standard procedures for solving certain

Proofs:

Case I (where we wish to replace one element of a sequence by
its implicate in a second sequence)

to prove: A-:-BDG

given: A-2.B2D
end DOS>C

proof

1. A 2. B3D Premise
2. DOC premise

3. D5C:D>: BDD.2. BDC substitute D/g, C/r, B/o
in gor:>: p>»g -2 - poOTr

4., BOD.2. BO5C froml and 3, MP and Inference
5. A.2.BD>C from 1 and 4, Syll and Inference
Case II (where we wish to replace one element of a sequence by
its implicant in a second sequence)

to prove: A.2. BDC

given: A.2.D3C

and 320D

proof

1. A.2.D>¢C premise
2. B> D premise

3, B3> D:>: D2C -2. B> C substitute B/p, D/qg, C/r
inp ¢ g r. .p r

4., DD C -2. B>C from 2 and 3, MP and Inference

5. A 2. BDC from 1 and 4, Syll and Inference

The point in illustrating these two cases is that they are standard
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forms of procedure or methods in arriving at desired conclusions of a
great many logical proofs. There are many variations of these standard
forms. But, notice that all of them involved two pasrticular patterns of
valid inference; namely, those forms we call MP =2nd Syll.

This fact of there being three major forms of valid inference was
brought out when I tried to test for the transposition law (PD Q. 2.~Qo~P).
As the items were 211 similar in form, a sample will illustrate the point:

If grasshoppers don't have creatine phosphate in their
miscles, then they are not chordates.

Question: Moes this mesan that if they are chordates,
then they have creatine phosphate in their
mascles?

The form of inference involved here is actually MT, viz.,
~ P> ~C

C

But notice - and this is to the point - even if the form was as follows

~P3~C:>3:1C S P (transposition law)

~PI~C

c 2P

the form of inference would actually be an instantation of MP.
Thus, the test for the sutonomy of the three forms of inference

used in this thesis appesrs to be negative in the sense that nobody has
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produced examples to the contrary. The only defense is that we have no
idea what it would be like to think inferentially except in accordance
with these forms.

If this hypothesis is borne out in future research, it implies
that these forms are the true laws of thought - as testified by the
fact that they (at least one) must be present for any inference to take
Place. Any other law used in logical thinking - where an inference is
involved - apparently always takes one of the valid forms of inference
above.

This implies further that the so-called "laws of thought", his-
torically spesking, contradiction, identity, and excluded middle, would
actually, and formally, be a part of the metalanguage of any inferential
activity of the mingd.

Finally, this hypothesis implies that what are kmown in logic as
definite laws are sctually veriations made upon the initial singular
implication sign from which these three forms of inference may operate.

But, yet, in apparent contradistinction to the above hypothesis
regarding just three forms of inference (MP, MT, and Syll), according to
Russell znd Whitehead, inference follows this pattern:

where P D Q is asserted as true, and F is asserted as true,

we may then assert Q as true
This would imply that the forms of inference MT and Syll, viz.,

PoQ P2Q

and
~Q Q>OR
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would not be forms of inference at 2ll, rather the laws of these would
have to be present before inference could oceur, that is,

P2Q-~Q:>:~P

ete.

~ P

But, yet, John Cooley does speak of MP, MT, and Syll as being definite
forms of inference.

According to the Principis, therefore, the forms above of MT and
Sy1ll would not be forms of inference.®8 But, according to Cooley they
would.59

But, for all of this, the psychological problem is which way does
the mind work in practice, that is, does it infer in the formal way of
the Principia - actually laying out the laws - or does it use the forms
that Cooley speaks about? Obviously, this problem is not easily amnswered.
What is at stake here is 2 consistent definition of inference. As it

stands now we have something like this:

Inference

(the Principia)

POQ-P-2-Q P2Q PDQ P > q
PDJ2Q-P P ~Q Q 2R
Q Q ~P FOR

58 Wnhitehead snd Russell, op. cit., pp. 8-9.
59 gohn C. Cooley, A Primer of Formal Iogic. (New York: The Macmillan

Company, 1949), p. 14.
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In terms of this thesis we have assumed the position of the
Principia, and it is beceuse of this that we have spoken of MP, MT,
and Syll interchangeably as referring to the forms of inference and
their respective laws. In the test items we have used only the three
forms, while assuming the existence of the law in the mind of the testee.

Moreover, it is granted that the entire question is somewhat
recondite, but this alters in no way its necessary answer for any sig-
nificant psychology. What has to be done is to construct a test which
would empirically discriminste a given law from those unit-thoughts
within the law when the latter are considered apart from the law.

In summary, the data of Studies One through Four showed confirma-
tion of the hypothesis regarding the existence of validity patterns.

The patterns specifically tested for in this thesis were those parti-
cular kinds employed in logical thinking, end otherwise known as valid
forms of inference.

Each of the studies represented steps toward the final development
of a test instrument that produced evidence considered to be reliable.
Three predictions were made from this instrument to establish further
its merit.

By indicating the existence of velid forms of inference, the
basic research had been provided for confirming the hypothesis that
commnication of ideas from one mind to another is a function of various
validity patterns existent in those minds. It is clear that before one
can speak about validity patterns relevant to communicable discourse,
empirical evidence must be existent regarding such patterns. This re-

search has produced such evidence.



Specifically, what has been shown is that certain deductive forms
of inference are existent in the population. Tor the problem of comm~
nication, this evidence is most encouraging. Becamse if the evidence
had turned out to be otherwise, that is, if it had shown that these
forms of inference were not significantly prevalent in the population,
then the hypothesis regarding the nature of commmnication would have
been negated. ¥or it is our contention that the commnication of ideas
from one mind to znother takes plsce via deductive systems-of-thought,

and, validity patterns, of course, constitute the basis of such systems.



CHAPTER V

THEORY

In this chapter I would like to show the relationship of the above
data to the theoretical frame of reference from which is directed the
entire research program.

Thus far, I have stated my position %o be that language, commni-
cation, and validity patterns are inextricably related. The working hy-
pothesis of this thesis has been that the linguistic communication of
ideas is contingent upon various validity patterns, the latter of which
are asserted as constituting the very vehicles of transmission of ideas.
It was these "vehicles" that we were after in the work of this thesis.

The task now, however, is (&) to state a few general remarks about
the theory, (b) to state formally the theory, and (¢) to show subsequently
where the data of‘ this thesis confirm certain aspects of it.

It is called the BET Theory.50 Becamse it is offered as an ex-
planation of the mind, it is a theory of psychology. As a psychological
theory, its uniqueness lies in the fact that it treats of the mind as a
psychical entity composed of organized patterns of discrete ideas. These
orgenized patterns exhibit a single generalized sequence described as SMT.
Discrete ideas or their orgenized patterns are reflected in the physical

world by language.

Thus, the BET Theory assumes that there exists a mind, that a

60 Lawson, op. cit., Chapter two.
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physical world exists outside of mind, that language is a part of this
Physical world, end that an anelysis of language should yield evidence
of the organized patterns which the discrete ideas partske of in the
mind. Such an snalysis, therefore, constitutes the basic working hypo-
thesis of this theory. 5l
In the BET Theory zn "idea" is conceived as a "static unit-thought"
having the property of an unchanging entity. We realize, however, in
declering this definition, that there are many other hypotheses regard-
ing the nature of ideas. ¥or example, Brand Blanshard lists eight points
of view held by eminent people concerning them, viz.,sz
1. The copy theory, or ideas as images. (locke, Berkeley, and
Bame) .
2. Ideas as sensations. Abstract ideas, beliefs, emotions, de-
sires are all reducible to sensations. (B. Russell).
3. Ideas reduced to reactions of the body (behaviorism, or iden-
tity-materialism).
4. 1Ideas as instruments to prectical ends (pragmatism).
5. Ideas as "mental acts" (thoroughgoing realism).
6. Ideas as essences (critical realism).
7. Ideas consist of three aspects; images, content, and meaning.
(¥. H. Bradley).
8. Ideas as partially reslized purposes (Brand Blanshard).
Tor my part, I am not sure I appreciate the logical distinction

between all of these, but, in any case, the sole point in listing them

61 1big., pp. 1, 2.
62 Blanshard, op. cit., Volume I, Book II, Chapter 15.

——
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is simply to show, in their number, that not much is really lknown about
the nature of ideas.

For us, ideas (or unit-thoughts) are static, possess being, are
‘absolute. An idea at time ty is identical with its recollection at time
t2, contingent only upon the fallibility of the memory. The phrase
“changing of one's idess" can only significantly mean the adoption of
a new and different idea (or belief) regarding the same subject matter,
as in "I used to believe such and such (ides;) about so and so, but now
I believe this and that (ideap) about so and so." It is hoped that by
observing the consequences of this definition of idea, within the frame-
work of the BET Theory, we will come to a better understanding regarding
them.

Also, "ideas" apparently can be organized or grouped sccording to
their degree of abstraction or order, as, for example, the concept of
"relation" would be of a higher order than the concepts holding argument
position in a given relation. "Salmonells' is an argument to the rele-

tional predicate "bacteria', as in "Salmonella are bacteria.”

In the BET Theory, the mind comprises a system which includes (at
least)
1. A "place" where active thoughts and patterns of unit-thoughte
are given attention by the intellect,
2. TUnit-thoughts (ideas), (in this theory the term "idea" is used
synonymously with "unit-thought"),
3. A "YSelf'", and

4. A memory which etores unit-thoughts and patterns of same.
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The "Self", in the words of the founder of this theory, "intro-
duces a non-mechanical element into what is otherwise essentially a
mechanical model. Whether someone in the future can remove this non-
mechanical element remains to be seen."6% Properties of the Self would
include consciousness or awareness, snd co-ordination.

For purposes of analysis, the mind may be thought of as consisting
of three parts, viz.,

Mind I - this ig the residence of sctive thoughts. They are
designated SP, SM, or S, etc., depending on their
source.

Mind II - this is the memory, the "place" of storage of unit-
thoughts and the patterns of same.

(Mind III - this refers to generalized unit-thoughts. Thus,
it is not to be considered as a "plsce" of residence
as are Minds I and II. Generslized unit-thoughts are
derived by the process of abstrasction from particulate
unit-thoughts by the Self).

The primary purpose of this division is to direct attention to the
“plaece of residence of given unit-thoughts, and is, sccordingly, an ar-
bitrary division.

Still snother way to describe the situation would be as follows:

Mind I - this is where the intellect contemplates unit-thoughts.
Thus, 21l unit-thoughts here are said to be active.

The sources of these active unit-thoughts are

63 Lawson, op. cit., p. 18.



107

1. from perceptions (designated SP, MP, TP), or
2. from memory (designated S®, Mm, Tm § M, T)
Mind II - this is the memory; the storage "plece" of unit-thoughts.
These unit-thoughts may be
1. oparticular, or
2. general.

(Mind IITI is not formally posited)

Those unit-thoughts which arise as a result of an immediate per-
ception are called "immediately-perceived-thoughts" (IPT). These are
stored in that part of the mind called memory, and they may be shuffled
within the mind to produce new unit-thoughts that may or may not have
any reference to past perceptions; and these latter, when the object of
attention of the intellect are designated accordingly as "active thoughts'.

Thus, the mind consists of at least two parts, intellect znd mem-
ory. And the two sources of sctive thoughts are sensory stimulation,
that is, some neurophysiological excitation, and memory. The inclusion
of the memory as a source of sctive thoughts means, of course, that all
such thoughts are not from perceptions. Memory thoughts are tagged with
a2 superscript "m" if they describe a particular sequence of particular
events, and are without superscripts if they describe a particular se-
guence of general events.

Also, the mind consists of unit-thoughts. Unit-thoughts, when
actively considered by the intellect, are cslled "active thoughts."”
There are two sources of active thoughts, viz., (a) perceptions, in

which case the sctive thoughts are called "immediately-perceived-thoughts"

(IPT), =and (b) memory.
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Uni t~thoughts may be "ordered" in two ways, viz.,

1. by abstraction, (the ordering here always involves the
memory either by (a) with reference to particulsr unit-
thoughts within memory, or (b) with reference to some
generali zed unit-thought within memory), and

2. by temporal sequence (ordering in this case refers not
to the logical abstraction of ideas but to the time
sequence in which active thoughts are experientally
existent in the mind).

This second type of ordering is hypothesized as forming a perti-
cular generalized pattern in the mind, no matter whether the source of
the active thoughts are from {a) perceptions, or (b) memory. This pat-

tern, without the superscripts indicating their source, is symbolized as

S Ma T

where "S" refers to the initial active thought in some sequence of active
thoughts, "M' refers to that {or those) active thought which follows "S"
in time, and "™ refers to that (or those) active thought which follows
"M* in time.
Thus, this second type of ordering is offered as an hypothesis of
the manner in which ideas are actively considered by the mind relative
to each other. Active thoughts always have conscious existence, in the
sense that they sre the immediate object of attention by the self.
Becouse there are two sources of active thoughts, they msy be

distinguished from each other in terms of these sources. Those elicited
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from memory may be tagged S™ or S, etc., and those caused by perceptions
may be tagged SP, etc.

Thus, the SMT sequence is hypothesized as the temporal sequence by
means 0f which unit-thoughts are actively considered by the mind. Because
active thoughts are from two sources, perceptions and memory, they can be
tagged as above. Moreover, any given temporal sequence may have mixtures

as to the sources of the active thoughts, viz.,
SP» My TI, sy MP» THm, SP» My T, etc.

The concept of abstraction is regsrded as a mental process the
product of which is 2 new kind of unit-thought. It involves the separa-
tion or isolation of a part from a larger whole, and the unit-thoughts
which result therefrom are said to be universal or general - as opposed
to the particulate unit-thoughts from which they were derived.

Because the process of abstraction is performed by the Self on
unit-thoughts in the mind, it presumably is a conscious activity, and,
therefore, occurs in Mind I. However, particular unit-thoughts, which
are the §b,jects of abstraction, may originate - as all unit-thoughts -
either from perceptions or memory.

Therefore, the genersl unit-thoughts found in Mind II are the
result of an abstractive process which has occurred in Mind I and sub-
sequently stored in Mind II. Those particulate unit-thoughts found in
Mind IT represent simply the stored equivalents of some previous parti-
culate active thought. But for all of this, the process of abstraction

is recognized as basiczlly the problem of induction. The presumption
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here offered is stated simply as a working hypothesis.

Mind III serves as a useful concept in the delineation of possible
orders among unit-thoughts. The significant point is that it contains
those generalized unit-thoughts which are derived by activity of the
Self on particular unit-thoughts, whatever msy be their point of origin,
memory or perception.

Thus, formally spesking, Mind I is that region where unit-thoughts
are considered by the Self and such thoughts are designated asctive
thoughts. As always, sctive thoughts may be from two sources, memory
or perception. Also, the process of abstraction, as a conscious activity
by the Self, occurs here in Mind I.

Mind II is that region where active thoughts are stored, and thus,
when stored, are caglled, simply unit-thoughts. Such unit-thoughts are
of at least two kinds, particular or general. They are particular if
they represent the stored equivalent of some non-generalized unit-thought
(that is, they are particular if they are not general), and they are
general if they are the products of abstraction.

Mind III, because it refers simply to different logical orders or
classes of unit-thoughts, and becesuse the unit-thoughts of Mind III may
exist in either Mind I or II at any given time, cannot be construed in
the same sense as Minds I and II. Mind III simply designates different
orders of unit-thoughts whose specific soﬁrce is the process of abstrac-
tion. Thus, there are now seen to be at least three sources of active
uni t- thoughts: perception, memory, and abstraction.

Abstract unit-thoughts are organized in two wsays, viz.,

1. according to type theory, when given relative to each
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other, and
2. 1into deductive systems-of-thought.
(A "system-of-thought" is a coherent, orderly arrangement of ideas or
beliefs regarding some giveﬁ subject. A "system-of-explanation" is a
system-of-thought expressed in terms of symbols, usually words).

The consideration of deductive systems-of-thought relative to BET
Theory meens that abstract unit-thoughts are organized by the Self into
different systems with respect to differences in subject matter.

Thus, becsuse the griginal source of all unit-thoughts is presumed
to be the physical world via IPT's, while even recognizing that these in
turn may be the source of other unit-thoughts, namely, those resulting
from abstractions, it is further presumed that the contents of these
systems-of-thought will vary from person to person, depending on the
physical and cultural environment in which the person is born and de-
velops. Therefore, not only would different environments be the imme-
diate camse of differences in systems-of-thought from one person to an-
other, but, also, these differences may result from differences in per-
ceptual aspperatus of people within the same environment.

It is understood that any classification of these systems-of-
thought would be arditrary. But, as in the case of classifying abstrac-
tions into Mind III, such a classification is useful if for no other
reason than being able to analyze those specific patterns of SMI's which
are elicited by some given active thought.

The classification system that we are employing in this research

hee been that of Paml Schrecker's.64 In the BET Theory the six categories

64 ¢f., p. 2, Chapter I.
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of ideas that Schrecker spesks of are designated as taXonomic-deductive

systems, or, simply, systems-of-thought.

If the SMT sequence is true, then the following phenomena of the
mind should be explained in terms of it and in the manner here indicated.
Specifically, it should explain

1. Prediction,
2. ©Error,

3. TExplanation.

Prediction
Given SP as referring to the totel picture given through percep-
tions:

Case I.

If the particular sequence of events had been experienced before,

then
SPy (Sm> MMy Tm)

Where
St = g similar SP in memory
MR = the memory of the succeeding motion of what

happened in this case
TR = the‘memory of the end result
Case II.

If these particular events had not been experienced before although

situstions of this general type had been, then
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SP» (S» Ms» T) where
P,

generalized situations
of the type SP

Case III.
If there were no particular or general previous experiences, then

no prediction is possible.

In either Case I or II, the partial sequence M> T is called the
prediction part of the total temporal sequences SP+ (SMy» My Tm) angd
SP> (S» M> T).

Prediction, theréfore, is something like an analogy. In regards
to particular unit-thoughts from memory, the analogy would appear as

follows:

SP resembles SM, that is, identiczl with it, asnd S® is known to
be part of the temporal sequence (SI» Mty Tm). Thus, SP is pre-

dicted to have the temporsal segquence SP» MNes 'I'P‘—I , or, in other

symboliam,
is known to be followed by
S};I , > (M Tm)
resembles
S% > (MP» TP)

is expected to be followed by

Thus, Mi» T directs the expected sequence of active thoughts resulting

from the IPT, SP, namely, rMP-) TPw.' , Where rMP-)» TP—| is the predicted
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succeeding sequence in time.

Note that rhﬂ’-r Tf’-‘ is g predicted future state. Also, all the
active thoughts at time t; originate from memory except SP. Thus, at
time t3, SP» MWy Tm, But, M TR is the predicted temporal sequence of
SP which was elicited from memory by external events still going on. If
these predicted events actually occur, then a temporasl sequence of

SP» MP» TP will exist in the mind at some future time, say to. At time

t2, MP-MR and TP.Tm, where the operator "____ " refers to a comparison
of these two ideas by the Self. If they are the ssme, then our predic-
tion that the sequence rMP-) TP‘.‘ will follow SP is confirmed. If they
are different, that is, if TP # T, then our predicted sequence was in
error.
Still another way to view prediction relative to the SMI ordering

mechanism is as follows:

At time t, the only active thoughts before the intellect are

SP and

Sy Mmy TH

Since SP is what produced S®, it is presumed that SP is a

valid substitution instance of S™. Thies can be symbolized

exponentially, viz.,

Smu4p D rEMm"P ) Tﬁ_ﬁp , where S™P = gm . SP,

VP =\ 3D,
PHD = ¢ 00, gng the

results of the predicted
compearisons are expected

to be positive.
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Note that the unit-thoughts MP and TP are not existent in the mind
at t1, therefore, these particular comparisons cannot be made at t.
Nonetheless, S™ and SP gre existent, and this comperison, S™*P, has
already been made end affirmed positively (rightly or wrongly).

Therefore, the mental specification of r_(ME'f—P' > Tm;l, based
on the affirmed similarity of S™ end SP, is, in effect, a prediction of
a future state. It is expected that these comparisons, when made at
time t2, will also turn out positively. If they do, then the prediction
is confirmed; if not, then not.

Fote that MP snd TP are not ordinary IPT's. In' fact, they are
not IPT's at all - at time $;. Rather, the active thoughts at t; are
MO-WP and TH-TP, The compsarison operator "____ " is what refers MP and
T® to future time, namely, t2. The Self must await t2 before msking the
comparison, snd MP and TP, in MTMP end TH-TP, simply indicate the source
of the expected IPT's.

This interpretation of prediction shows the logical form involved
to be as follows:

[-Sm‘D(MmDTm‘):‘ . SP: > (MFP > TmD)

N, -

P ) Q - P:D: Q

.o

In logic this is called the Modus Ponens law. It is one of the validity

patterns we sought after in this thesis.
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The Mechanism of Error

(the illustrations use, as exsmples, perticular unit-thoughts from

memory )

In S™™Py WP, 'I'm, let Tﬁ—*"I"- be negative at t2. This means that
i # TP, and that the original temporal sequence S%s M™» Tm which gave
rise to the prediction was not the correct sequence for the TP actually
experienced; that is, the S§%» Mmy Tm sequence and the SP> Mp» TP sequence
were recognized as not being identical in that Tm# TP. Thus, Sm» Muy Tm
was not the correct sequence of active thoughts for this prediction.

This interpretation of error shows the logical form involved to be

as follows:

sm.2. Mu3Tm : SP:D: MI+D o QIHD .

~ (M@*D > TE*D) 31 D 13 ~(sm .2 . yon>Tm ; §P)

v

In logic this is called the Modus Tollens law. It is another one of the
validity patterns sought after in this thesis.

The same idea can be expressed in a more compendious memner as

follows:
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The SMT sequence as an explanation of explanation

Explanation is defined as the mental specification of some as yet
non-sctive S and M (in some SMT sequence), relative to some active
thought, namely, TP, T, or T. When the sought after S and M become
genuine active thoughts in the SMT sequence, then explanation is sgid
to have been accomplished.

For example, some active thought, TP, is said to be explained when
it lies in consequence of other active thoughts, S and M, in the temporal

sequence S» My TP.

BET Theory and Validity Patterns

In this section I would like to show how the validity patterns
obtained in the data of this thesis relate themselves to the BET Theory,
end, in so doing, provide evidence for the theory itself.

Since reasoning is a function of valid forms of inference (valid-
ity patterns), the task is to show how these forms of inference appear

in terms of the SMP sequence. The relationship is given es follows:
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§ = the unit-thoughts in the sntecedent of some valid

form of inference.

M = the forms of valid inference. These are also unit-

thoughts, but necessarily are the products of ab-
stractions amd, thus, are generali zed.
T = the unit-thoughts in the consequence of some valid

form of inference.

The sct of inference is mede by the Self. It is, therefore, non-

mechanical. In terms of the form of inference involved, the consequence

of this form contains or carries those unit-thoughts which become our
expectations due to the very existence of the form itself. What this
means in particular is that through the force of the very wvehicle of
commnication, namely, the form of inference inwlved, some T, which
ies the idea to be cormmnicsated, becomes our expectation.

Accordingly, in terms of SMI, communication, and validity pat-

terns, our formla is revised to appear as

where our M is the method or mesns of going from S to T. Thus, M is

ijmplicit in the sense of not appearing in the forma:la. But, yet, under

formal anaglysis, the M must appear as being the very vehicle for passage

by the mind from S to T, where S and T are complex.
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An example

PO2Q - P :D: @
where the P's and Q's represent uni t-thoughts. Put note the form by means
of which Q is detached (through inference by the Self) is also a unit-

thought, namely, some M, viz.,

" Do e T S

\__\___—————’w _/

M

Thus, M is a generalized unit-thought which has a meaning of its owmn.65

Whether M actually exists consciously within the active mind (Mind
I) is 2 mot question, just as is the same question, as applied to any
Sy Mms TM, Specifically, the Self does make Jjudgments, comparisons, and
abstractions in thinking activity while basing these judgments, compari-
sons, and gbstractions many times upon only hazy, vague, and indiscrete
unit-thoughts. Moreover, such unit-thoughts as the latter many times have
as their sole explicated referents such things spuriously described as
feelings and habits.

However, even though this may be true, it is also noted that when
a person is asked to produce more explicitly the rationale (uni t-thought)
jmplicit within any given utterance unit he attempts to do so with refer-
ence to some pattern, specifically, some M that he has judged as being
valid - whether it really is or not. Therefore, to deny the existence in
BET Theory of such things as feelings and habits would be as fallacious

as asserting they were the objects per se of commuinicable discourse.

65 ¢. R. Morris, Idealistic Iogic. (Iondon: Macmillan and Company, 1933),
p. 26. ‘
Susanne Lenger, Introduction to Symbolic Iogic. (New York: Tbver
Publications, Inc., 1953), pp. 23-29.
Black, op. cit., p. 44.
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More interesting is the question regarding the relationship of
the type of prediction involved in the communication of a uni t-thought
via a form of valid inference, and the type of prediction involved when
comparing two SMT sequences, one from memory, the other from perceptions.
The answer to this question is given as follows:

Cage I. Prediction by compsring two SMI sequences.

known to be followed by

sm s (@ o)
resembles
¥
sp -
” (MPy» TP)

is expected to be followed by

that is,

:,
k!
(V)
'3
3z

[ > Gmo>m)] . s

P D> - P 1D ¢
Nt
L o J
(existent in mind at $%7) (predicted to exist in mind at tg)

Note that there is no violation of type here as might be presumed when
construing the meanings of S™ and SP, M" and MP, ™ and TP in terms of
their symbols. The psychological fact is that the referents for SM znd

SP, etc., are active thoughts, and, moreover, that they are identical,

at least presumed so, rightly or wrongly, by the Self. The superscripts,

ag plways, merely indicate the sources of the unit-thoughts.
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If Q2 Prevails at t5, then its antecedent is strengthened as a

belief. If Qa is false, its antecedent is weakened.

Case II. Prediction vis forms of valid inference.

Prediction, here, is identical to Case I above, as is shown by the
generalized unit-thought involved, that is, as is shown by its valid form

of inference, viz.,

[sma(mma'rm):] - §P :D: (MWD 5 TIHD)

this is the vehicle or form, the particular M involved
in this prediction. Thus,

8 . T

(complex) . . (complex)

Explenation in terms of validity patterns smd BET Theory

Given Case I or II above, explanation is sasid to have taken place
within a given mind (that is, for some person) when the unit-thought T

lies in necessary consequence to some complex S in the SMT derivative

S : . T,

Summary statement

By showing the existence of the validity patterns known as Modus
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Ponens and Modus Tollens, the data offer evidence for the mechanisms of
prediction snd error.66
By showing the existence of these two validity patterns, as well

as the Syllogism pattern, the dats offer evidence for the mechanism of

explanation.

66 ¢f., pp. 108-109, Chepter VI.



CHAPTER VI

THE DIRECTION OF FUTURE RESEARCH

In the course of doing this research there arose several interest-
ing problems which were not immediately connected with the basic task,
but, nonetheless, were generated by it. Whenever certain results gave
rise to such problems I wrote them down. My list came to 35. What I
want to do is not to list 211 of these, but rather to list their three
general sreas.

1. In the field of commnication (of ideas), the fundamental

task is to determine quantitatively which basic laws of logic are in-
volved in the successful communication of ideas. This thesis, of

course, is directly related to this basic work. If our results had not
shown that 2 positive relationship existed between the forms of inference
we tested for and the RC, V, and GPA scores, future research along these
lines would asppear to be fruitless.

One point that needs to be mentioned (in regard to the value of
logic in thinking and comminication) is the many varied opinions on this
subject. Tor example, some opinions would be expressed as "of course
logic is positively related to thinking and commnication, this is what
we would expect to find." But, yet, others believe that "logic is nothing
more than 2z game", or "most forme of logic being primarily deductive in
character have little in common with science." But, in either case, I

see no evidence that would substantiate either type of opinion.
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If successful communication is really a function of deductive
systems-of-thought, as is indicated in this thesis, this mesns that evi-
dence must be forthcoming regarding such systems relevant to given dis-
ciplines of study. The existence of the forms of logic tested here,
while promising, do not prove the nature of the disposition of a given
idea. The ideas possessed by an individual regarding a given subject
mat ter may be existent in the mind in an unorganized (non—logical) fr ame-
of-reference. My hypothesis is that any given idea, in terms of under-
standing, must exist in some deductive system-of-thought. But, again,
where is the evidence for this hypothesis?

Moreover, I would suppose that many people think the latter hy-
pothesis, too, is obvious. Bat, if it is so obvious, why is not there
any evidence to prove it? A. N. Whitehead makes the point somewhere
that analysis of the obvious is the most difficult thing there is. I
believe him. And, mgybe this difficulty is why there is little evidence
for these deductive systems-of-thought.

Therefore, the direction of future research in commnication theory
is to provide further evidence for

(i) the existence of such hypothesized systems-of-thought, and

(ii) to show the relationship between that system held by some

spesker as related to some interpreter's system and the

amount of commnication of ideas accomplished thereby.

While investigating the literature dealing with these future pro-
blems regarding communication, I was perticularly impressed by a publice-

tion of Philip J. Runkel. Dr. Runkel's paper comes the closest to my own
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hypotheses regarding the nature of commnication, and it is for this
apparent similsarity in our philosophies that I include brief sketches
of his work at this time.

Runkel's paper is entitled "Cognitive Similarity In Facilitating
Communication."67 Runkel defines "cognitive field" as designsting the
Possibilities of response, and "the total commnicative process as an
interaction between cognitive fields."®8 Thus, for Runkel, “commumnica-
tion" refers to the interaction between the possibilities of response.

If we overlook the ambiguity of this definition for the moment
it is of some interest to consider a2 section of Dr. Runkel's paper,
viz., 69

It follows from this view that commnication cannot fruitfully bdbe
conceived as a sequence in which self-contained packets of information
are exchanged. It is not a process in which one person merely adds to
the belongings of another by "giving" him information.

It is rather 2 kind of guessing game. ZXach person carries with
him his cognitive field as a map of the world. He responds not to the
world, but to the map. When the communication fits readily, one's con-
fidence in his map of the world is increased.

Since the effects of a communication depend on the manner in which
it "meshes" with an existing cognitive map, we might entertain the notion
that these effects will take place more readily when the cognitive maps

of the commmnicators are similar in structure. In fact, the general

67 Pnilip J. Runkel, "Cognitive Similarity In Facilitating Communica-
tion," Sociometry, Volume 19, Number 3, September, 1956.

68 Tbid., p. 178.

69 Ivid., pp. 178-179.
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hypothesie of thie paper is that similarity of structure between two

cognitive fields increases the efficacy of commnication between them.

In its general form, this hypothesis is no doubt as o0ld as communication.
The contribution of this paper to the problems of commmnication lies not
in the general terms of the problem chosen for study, but rather in the
forms |emphasis mimﬂ by means of which quantification has been applied
to similarity of cognitive structure. In the present study, the parti-
cular index which furnishes operations for assessing similarity of cog-
nitive structure is one which I have labeled "co-linearity" and which
will be explained below.............
When two communicating individuals utilize the same

underlying attribute in forming their judgments, we shall

sgy that their orientations are co-linear. When they

utilize attributes which would give at least some con-

flicting judgments, we shall say that their orientations

are non-co-linear.

Runkel's test instrument consisted of 5 statements, presented in
groups of three, of which the testee was instructed to mark the state-
ment with which he most sgreed and the statement with which he least
agreed.

Runkel gave his test to 5 different groups of students taking
introductory psychology at the University of Michigan. He gave the same
test to the five teachers of these students. Each teacher's rank order
was then compared with the rank order given by each of his students, and
the teacher student pair was then categorized as co-linear or non-co-

linear. The hypothesis was that students co-linear with the teacher
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would get higher grades on quizzes than students non-co-linear with the
teacher. This hypothesis was supported by the results.

Except for one important ambiguity in Dr. Runkel's definition of
"cognitive field" I see nothing incompatible between our two spproaches
to the nature of commmication. The smbiguity is as follows.

The term "cognitive" implies "idea" or some mentation of the mind.
Thus, "cognitive field" implies some ideational complexity. However,
Runkel defines "cognitive field" as "possibilities of response" or "the
set of all potential responses which the individual might at some moment
make toward stimulus A or a set of stimuli containing stimulus A." Now,
if Dr. Runkel restricts these "responses" to linguistic utterances, then
I see his work as being consistent. The necessary assumption here is
that language reflects ideas.

However, if he permits physical behavior of sny other sort to be
included within the category of "responses", then he has committed a
fallacy. This would assume that the mind-body problem had been solved,
and, of course, it would be incumbent of Dr. Runkel to show data on this.
But I saw nothing in his study, other than this ambiguity, that would
logically permit me to imply that he did commit this fallaey. I was
really quite delighted to find his paper, for I have the feeling that
his "co-linearity" concept is not unrelated to validity patterns, and
that his "multidimensional response spaces" are related to systems-of-

"on the same line" as

thought, and that persons who are "co-linear" (or
he says) commmnicate more readily due to similarity of validity patterns

within these systems-o f-thought.
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2. In the field of education, the general problem is to investigate

formally the relationship among discourses which are logicsl, indeter-
minate, or illogical and the successful communication of a given idea by
the lecturer. This, of course, is directly related to the above problem
in commnication theory. It differs, however, in its implications for
consistency in a given lecture. How important is consistency for the
successful commnication of a given idea? Are grades more a reflection
of the ability of students to adopt the patterns of thought - logical,
indeterminate, or illogical - of the instructor than mastery of the sub-
Jject matter?

All of us have had professors "whose mind seems to wander", who
seems to be inconsistent", or "are hard to understand". My hypothesis
is that the problem is basically a logical one. The task is to test this
hypothesis.

Therefore, the direction of research here is to gather data on

(i) specific lectures, that is, get verbatum transcript;s
of specific lectures intended to convey specific idess,
(ii) test the lecturer for specific logical laws, )
(iii) test the students for specific logical laws, and
(iv) compare all three of these factors in terms of
() the successful communication of the ideas involved,
and
(v) grades received by the students. Specifically,
what relationship exists between the grades of a
student who possesses certain logical laws and

this student's lecturer who does not vossess them?
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In conjunction with the results of Study Five, where a comparison
was made of logic scores and RC, V, 2nd GPA, a follow-up study should be
made to provide evidence for answering the following questions:

(2) What is the relationship of those students who performed well
on the logic test and their success in their chosen field of
study? Tor example, toward the end of their Senior year, of
those students who went into Zoology, what is the relation-
ship between their high logic score and their GPA for courses
in Zoology? for all-college GPA?

(b) Will further refinement of the test instrument in terms of
adding a2dditional logicel laws be more discriminatory for
RC, V, and GPA?

(¢) How well would graduate students of various departments per-
form on given logic tests (with appropriate subject matter)?
How would TPiology graduste students compare with psychology

or education graduste students?

3. In the field of mental health, the basic problem involves an

analysis of various systems-of-explsnstion (or belief) held by committed
mental patients. This aspect of the research, for my part, gets to the
very heart of the psychological theory involved. Any theory of mind,
including the BET Theory, is measured only in terms of its testible
consequences. And, whereas commmunication theory and educational psy-
chology are, themselves, implications from the BET Theory (and, hence,
their verifiable consequences help establish the BET Theory), those

implications regarding the pathological forms of mind provide the acid
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tests of the theory per se. Even as genetic abnormalities are in part
explained by chromosomal aberrstions, so it is that psychological abmor-
malities may be explained by logical aberrations. TFor my part, the
strongest test that can be made of a theory is its ability to maintain
consistency within the scope of apparently contradictory facts. When
all else is sald and done, these contradictions must be explained.

Farthermore, those psychological theories which explain the nature
of mind in terms of sex or various neurophysiological aspects of the
central nervous system manifestly have not been fruitful in curing
mental illness. TFlectroshock, insulin shock, hydrotherapy, psychoanaly-
sis, etc., seem to work on some patients but not on others. Today, there
is spparently no way of predicting whether sny one treatment is going to
work for any given patient; and even if one should work, nobody knows
why.

It is becanse of this state of affairs, perhaps, that the term
"insanity" is largely a matter of legal definition. And, in view of
this, it would seem self-evident that a different hypothesis ought to
be offered and investigated regarding the nature of mind.

Therefore, the direction of research in terms of the BET Theory
is to investigate the significance of applied logic as related to com-
mitted mental patients.

It is understood that mental patients are many times very logical
in their thinking. But, yet, pstients are primarily, if not solely,
committed on the basis of their contradictory behavior with the accepted
systems-of-behavior of their society. The perennial problem in mental

jllness has always been to resolve these two systems within the mind of

the patient.
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Specifically, the initial data must be on
(1) the discourses of committed mental patients (I speak, of
course, in regard to those patients who zre capable of
communicating),
(1i) enalyses regarding such data as to both logical struc-
ture and truth-value of primitive propositions, and
(1ii) snalysis of what happens when certain of their primi-
tive propositions (thought to be true) are success-
fully communicated to them as being felse.

One may well ask if this approach could only result in a variation
of the "talk cure" (or psychoanalysis). The answer - in absence of evi-
dence - is not known. However, the primary virtue of this method is that
it does have an objective standard, namely, logical forms, which, in

violation of, patients are committed.
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Type A

QUESTIONNAIRE

INSTRUCTIONS: This questionnaire aims to find out, in a general way,
what you remember about some of the ideas which were presented to you
last term in NS 181. 1In particular, this questionnaire concerns itself
with the ideas about heredity.

Although we would like to have you sign your name, you will not

be graded on this questionnaire. The remerks you mske will not influence

your grade in any menner whatsoever.

In one of the lab studies last term, one of the ideas we wanted to
comminicate to you was that one underlying the mechanism of dominance and
recessiveness of some genes. By way of supplying evidence to support
this idea & pedigree chart was presented in the manual. This .chart

(Figure A) has been given below.

The trait in question is either dominant or recessive, and not a
blending characteristic. What you are asked to do is to explain why in-

dividual II-3 must be recessive.

O—-r——+=

1 2

II. (5 [l] & [5 é

Figure A
BXPLANATION:
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Type B
QUESTIONNAIRE

The problems stated below are designed to help us find out some
things about our methods of tesching you a few ideas about Natural Sci-
ence this past year.

We all know that some of you get A's for the course while some of
you get lower than A's. We apparently commnicste to a very high degree
with those of you who receive A's, and correspondingly, commnicate to a
lesser degree with those of you who receive less than A.

We want to find out if there is something in our msnner of pre-
gentation which would possibly account for this variation in commnica-
tion.

M though we would like to have you sign your name, you will not

be graded on this ¢guestionnaire. [The remarks you mgke will not influence

your grede in sny menner whatsoever.

Because of our almost constant exposure to the subject matter of
Natural Science, we are sometimes inclined to make statements which ap-
pear reasonagble to us, but yet appear unreasonable to you. We feel that
the degree of correspondence between what we take to be reasonable dis-
course and what you take to be reasonable discourse is directly propor-

tional to the smount of communication which is taking place.

DIRECTIONS:

1. Please do not mark on these questionnaires.
2. TWhen you finish, turn in both ouestion sheet and answer sheet.
3. Try to answer each cuestion void of personal opinion.

*
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For questions 1 through 15, consider each set of statements as complete
units of discourse. If you think the point being made is presented in
a reasonable manner, blacken your answer sheet in the first space. If

you think the point being made is presented in an unreasonsble manner,
blacken the second space.

1. BSince a "fault" is any surface of the earth along which movement has
taken place, it follows that if we did not have such a fractured sur-
face a fault would not be present.

Is the above reasonable or not?

2. If we actually knew that the earth waé spherical, and if we also knew
that this implied that it was flat, we could deduce that the earth was
flat.

Is the above reasonable or not?

4. Supposing it were a fact that no one who believes in evolution was an
atheist and that some people who did believe in it were clever people,
it would follow that there are some clever people in this world who
are not atheists.

Is the above reasonable or not?

4. The grasshopper is not in the phylum chordata becemse if an animal
does not have creatine phosphate in its muscles - and the grasshopper
doesn't, then that animal is not a chordate.

Is the above reasonable or not?

5. Since environmental resistance always decreases the slope of a growth
curve, it follows that there is no environmental resistance when we
have en increase in the slove.

Is the above reasonable or not?

6. Penicillin is expensive because it is hard to produce, and all things
which are hard to produce are expensive.

Is the above reasonable or not?

7. Any argument worthy of logical recognition must be such as would occur
in ordinary discourse. It will be found that no argument in ordinary
discourse is found in newspapers. Hence, no argument found in news-
papers is worthy of logical recognition.

Is the above reasonable or not?
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If men believe in evolution, then they will not show reverence for
those matters which are beyond their understanding. However, in
classes in Natural Science some instructors often show reverence for

such matters. Therefore, it is clear that some instructors do not
believe in evolution.

Is the above reasonable or not?
If philosophers are ingquisitive people, then Socrates is inquisitive.

Is the above reasonable or not?
Some fools spesk the truth; whoever spesks the truth deserves to be
imitated; therefore, there are some who deserve to be imitated who
are nevertheless fools.

Is the above reasonable or not?
If students had good taste, then they would not read the State News
in lecture. Put since some students do read the State News in lec-
ture, it follows that they, in particular, lack good taste.

Is the above reasonagble or not?
Animals having a dorsel and ventral side are bilaterally symmetrical.
Some crayfish have dorsal and ventral sides, and since all crayfish
have an areola, it follows that some things which are bilaterally
symmetrical also have an areola.

Is the above reasonable or not?
People who haven't been here very long can't be expected to know
their way around, therefore, Freshmen can't be expected to know
their way sround.

Is the asbove reassonable or not?

Since amphibia are cold-blooded, no amphibia cen be mammals if cold-
Plooded animaels are not mammals.

Is the above reasonable or not?

If there's a will there's a way and if there's no way, then there's
no will.

Is the above reasonable or not?

questions 16 through 25, a few statements are given which are followed
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by a gquestion. If you think the snswer to the question is "yes," then
blacken space one on your smswer sheet. If "no', then blacken space two.

16.

17.

18.

19.

20.

2l.

22.

23.

24.

25.

If life is possible on Msrs, the planet has warmth sufficient for
Protoplasmic metabolism; but the planet does not have sufficient
warmth.

Question: According to these remarks, is life possible on Mars?

Bven if the theory of evolution is true, there can still be a God;
and the facts do seem to support the truth of the theory.

Question: According to these remerks, can there still be a God?

If the myrispods are protozoa, then they will be unicellular and
microscopic. They are not unicellular.

Question: Are the myrigpods protozoa?
If ignorance is bliss, 'tis folly to be wise; and ignorance is bliss.
Question: Toes this imply that it is folly to be wise?

If every men has his limitations, then intelligent people are occa-
sionzlly confused. Sam admits that he has his limitations.

Question: Ioes it follow that Sam is occasionally confused?

If every species tends to increase indefinitely, the earth would be
covered by a mess of animal life; but the earth is not so covered.

Question: According to this, does it follow that every species
does not increase indefinitely?

If science furnishes useful facts or if its study exercises the rea-

soning powers, it is worthy of being cultivated; =nd since it is true
that it both furnishes useful facts as well as exercise the reasoning
powers, does it not logically follow that it is worthy of being cul-

tivated?

If the presence of segments implies the existence of what is known
as "metameres," and if the ascaris does not have these metameres,
can we validly assert that the ascaris does not have segmentation?

If men are immoral or irreligious, then they will be happy here tut
punished hereafter. Men are immoral.

Question: Do the above statements logically imply that these men
will be punished hereafter?

If black is dominant to white, then a black cat crossed with a white
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cat should yield offspring with black costs. But supposing this did
not happen.

Question: In thie particular case, could we say that black is not
dominant to white?

For questions 26 through 30, you are asked to identify unstated assump-
tions in an argument. If the number corresponding to the assumption you
choose for an argument is listed after the argument, then blacken that
number on your snswer sheet. If the letter is not listed, then blacken
the number "seven" space on your answer sheet (which will indicate "none
of these.")

ASSUMPTIONS FOR QUESTIONS 26 through 30

1. "Primitive animals are sexual."
2. Y"Sexual animals are priﬁzitive-"
3. "Sexusl animals have appendages."
4. "Primitive animals have appendsges."
5. "Animals with sppendages are sexual."
6. "Animsls with appendages are primitive."
26. '"mimals with appendages are sexual for it is well kmown that they
are primitive."
Requires assumption 1, 2, 3, 4, 7 (none of these)

27. "Since animals with appendages are always sexual it follows that they
are primitive."

Requires assumption 2, 3, 4, 6, 7 (none of these)

28. "I know 2ll primitive snimals are sexual becamse they invariably
have appendages."

Requires assumption 1, 3, 4, 5, 7 (none of these)
20. VYIf a sexual enimal is primitive then he certainly has sppendages.”
Requires assumption 1, 4, 5, 6, 7 (none of these)

30. "Of course primitive animals have svpendages - being sexual they can't
help 1t!"

Requires assumption 1, 2, 4, 5, 7 (none of these)
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Type B
(Study Three-I)

QUESTIONNATIRE

The problems stated below are designed to help us find out some
things about our methods of teaching you a few ideas about Natursl Sci-
ence.

We all lmow that some of you will get A's for the course while some
of you will get lower than A's. We apparently communicate to a very high
degree with those of you who receive Ats, and correspondingly, communi-
cate to a lesser degree with those of you who receive less than A.

We want to find out if there is something in our manner of pre-
sentation which would possibly account for this variation in communica-
tion.

Although we would like to have you sign your name, you will not be

graded on this questionnaire. The remarks you make will not influence

vour grade in any manner whatsoever.

Because of our =slmost constant exposure to the subject matter of
Natural Science, we are sometimes inclined to make statements which sppear
reasonable to us, but yet appear unreasonable to you. We feel that the
degree of correspondence between what we take to be reasonable discourse

is directly proportional to the amount of commnication which is taking

place.

DIRECTIONS

1. Tear off the answer sheet from the back of this questionnaire.
2. TWhen you finish, turn in both question sheet and answer sheet.
3. Try to snswer each question void of personal opinion.
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In each of the problems a few statements are given which are fol-
lowed by a cuestion. If you think the answer to the question is "yes",

11::11en blacken space one on your snswer sheet. If "no", then blacken space
o .

1. Since a "famlt" is any fractured surface of the earth slong which
movement has taken place, it follows that if we did not have such a
fractured surface a femlt would not be present.

Question: Is the above reasonable or not?
2. If we actuslly knew that the earth was sphericsl, snd if we also knew

that this implied that it was not elliptical, we could deduce that
the earth was not elliptical.

Question: Is the above reasonable or mot?

3. Primitive animals are sexual, and animals with "arms and legs" are
primitive.

Question: Does it follow that snimels with "arms and legs" are
sexual?

4. If grasshoppers don't have creatine phosphate in their muscles - and
they don't, then they are not chordates.

Question: Is the grasshopper a chordate?

5. If black is dominant to white, then a crossing between two black cats
should not give sny white offspring. But supposing we did get some
white offspring.

Question: In this particular case, could we say that black was
dominant to white?

6. If evolution doesn't explain the origin of men, then man is eternal.
It is a statement of fact that evolution does not explain the origin

of man.

Question: Does it follow from these remarks that man is eternal?

7. Amphibia are cold-blooded enimals. If cold-blooded animals are not
mammals, can we deduce that amphibia are not mammals?

8. If life is possible on Mars, then this planet has warmth sufficient
for protoplasmic metebolism. The plenet does not have sufficient

warmth.

Question: According to these remerks, is life possible on Mars?

9. Tven if the theory of evolution is true, there can still be a God;
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and the facts do seem to support the truth of the theory.

Question: According to these remarks, can there still be a God?

All atoms are systems of energy. The ultimate particles obtainable
by chemical analysis are atoms.

Question: Are these particles systems of energy?

If the lack of "metameres" on an enimal implies the lack of segments;
and given an snimal with segments, can we validly assert that it
possesses "metameres"?

Because sexual animals are primitive, and since animals with appen-
dages are alwsgys sexual, does it follow that animals with appendages
are primjitive?

If 2 man is not right-handed, then he doesn't have the genes for
right-handedness. Since John is not right-handed, does it follow
that he isn't likely to have the genes for right-handedness?

Animals that suckle their young are not fish, but whales do suckle
their young.

Question: Are whales fish?

If 2 man has type AB blood, he can have no type O offspring. John's
first child was type O.

Questiont Is it likely that John has type AB blood?

The doctor said that if John didn't have type A blood, then he would
be permitted to give blood to Bill.

Question: As it turned out, John didn't have type A blood but the
doctor still refused to let him give blood to Bill. Was
the doctor being consistent?

1f blood types are produced by the presence of certain antigens, and
if these sntigens are produced by genes, can we sgy from this that
blood types are produced by genes?

If a man doesn't have genes for albinism, then he will have pigment
in his eyes.

Question: If John's eyes lack pigment, does it follow from this
that he may have albino genes?

If you had a brown bean plent, could you say thet it doesn't have
recessive genes when you also kmew that if a bean plent is browm,
then it couldn't have recessive genes?



21.

22.

23.

24.

144

If you could give blood to Doug, then you couldn't give it to Wilma.

Question: If we knew that anyone with John's type of blood could
give blood to Doug, could John give blood to Wilmat

If sperm did not originate in the testes of a frog, then they would
not pass directly into the sperm ducts.

Question: Since we know that they do pass directly into the sperm
ducts, does it follow that they originate in the testes?

If a man has curved fingers, then he has at least one dominant gene
for this trait.

Question: According to this, if John had curved fingers would it
be likely that both his genes were recessive for this
trait?

Knowing that electricity is made up of matter, and that matter con-
sists of atoms, can we deduce that electricity is made up of atoms?

If genes do not physically exist, then they simply are a figment of
someone's imsgination. But genes are not simply a figment of some-
one's imaginstion.

Question: According to these remarks, do genes physically exist?
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Type B
(Study Three-II)

QUESTIONNAIRE

The problems stated below are designed to help us find out some
things about our methods of teaching you a few ideas about Natursl Sci-
ence.

We all know that some of you will get A's for the course while
some of you will get lower than A's. We apparently communicate to a very
high degree with those of you who receive A's, and correspondingly, com-
municate to a lesser degree with those‘ of you who receive less than A.

We want to find out if there is something in our manner of presen-~
tation which would possibly account for this varistion in commnication.

Although we would like to have you sign your name, you will not be

graded on this questionnaire. The remarks you meke will not influence

your grade in asny manner whatsoever.

Because of our almost constant exposure to the subject matter of
Natural Science, we are sometimes inclined to make statements which zppear
reasonable to us, but yet sppear unreasonable to you. We feel that the
degree of correspondence between what we take to be reasonable discourse
is directly proportional to the amount of commnication which is taking

place.

DIRECTIONS:

1. Tear off the answer sheet from the back of this questionnaire.
2. When you finish, turn in both question sheet and answer sheet.
3. Try to answer each cuestion void of Personal opinion.

In each of the problems a few statements are given which are followed
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by a question. If you think the amnswer to the question is "yes", then
blacken space one on your snswer sheet. If "no", then blacken space two.

1.

Since a "famlt" is any fractured surface of the earth along which
movement has taken place, it follows that if we did not have such a
fractured surface a fault would not be present.

Question: Is the above reasonable or not?
If we actually knew that the earth was spherical, and if we also knew

that this implied thet it was not elliptical, we could deduce that
the earth was not elliptical.

Question: Is the sbove reasonable or not?

Primitive animals are sexual, and snimals with "arms and legs" are
primitive.

Question: Toes it follow that animals with "arms and legs" are
sexual?

If grasshoppers don't have creatine phosphate in their miscles - and
they don't, then they are not chordates.

Question: Is the grasshopper a chordate?

If black is dominant to white, then a crossing between two black cats
should not give any white offspring. But supposing we did get some
white offspring.

. Question: In this particular case, could we say that black was
dominant to whitef?

If evolution doesn't explain the origin of man, then man is etermal.
It 1is a statement of fact that evolution does not explain the origin
of man.

Question: Does it follow from these remarks that man is eternal?

Amphitia are smooth-skinned and cold-blooded animals. If smooth-
skinned, cold-blooded animals are not mammels, can we deduce that
amphibia are not mammals?

If life is possible on Mars and the Moon, then these planets have
warmth sufficient for protoplasmic metabolism. The planets do not
have sufficient warmth.

Question: According to these remarks, is life possible on Mars
and the Moon?

Even if the theory of evolution is true, there can still be a god;
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and the facts do seem to support the truth of the theory.
Question: According to these remarks, can there still be a God?

All atoms are systems of energy. The ultimate particles obtainable
by chemical analysis are atoms.

Question: Are these particles systems of energy?

If the lack of "metameres" on an animal implies the lack of segments;
end given an animal with segments, can we validly assert that it
possesses "metameres"?

Becanse sexual and cold-blooded snimals are primitive, and since
animsls with appendages are also sexual and cold-blooded, does it
follow that animals with appendages are primitive?

If a man is bald and not right-handed, then he wouldn't have the genes
for right-hendedness. Since John is bald and not right-handed, does
it follow that he isn't likely to have the genes for right-hended-
ness?

Animals that suckle their young are not fish, but whales do suckle
their young.

Question: Are whales fish?

If a man has type AB blood and is Rh positive, then he couldn't have
any type O offspring. John's first child was type O.

Question: Is it likely that John is both AB and positive?

The doctor said that if John didn't have type A Plood, then he would
be permitted to give blood to Bill and Mery.

Question: As it turned out, John didn't have type A blood but the
doctor still refused to let him give blood to Bill and
Maery. Was the doctor being consistent?

If blood types end entibodies are produced by the presence of certain
entigens, snd if these antigens are produced by genes, can we say
from this that blood types and antibodies are produced by genes?

If o man doesn't have genes for albinism, then he will have pigment
in his eyes.

Question: If John's eyes lack pigment, does it follow from this
that he may have elbino genes?

If you had a brown bean plant which alsc had broad leaves, could you
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say that it doesn't have recessive genes when you also knew that if

a bean plent is brown and had broasd leaves, then it couldn't have
recessive genes?

If you could give blood to Doug, then you couldn't give it to Wilma.

Question: If we knew that anyone with John's type of bdlood could
give blood to Doug, could John give blood to Wilma?

If sperm did not originate in the testes of a frog, then they would
not pass directly into the sperm ducts and kidneys.

Question: Since we know that they do pass directly into the sperm
ducts and kidneys, does it follow that they originate
in the testes?

If a man has curved fingers and is bald, then he has at least one
dominsnt gene for each of these traits.

Question: According to this, if John had curved fingers and was
bald, would it be likely that both his genes were re-
cessive for easch one of these traits?

Knowing that electricity snd magnetism are made up of matter, and
that matter consists of atoms, can we deduce that electricity and
magnetism are made up of atoms?

If genes do not physically exist, then they are purely mental and
imaginative. Bat it is false that they are both mental and imagina-
tive.

Question: According to these remarks, do genes physically exist?
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Type B
(Study Pour-I)

QUESTIONNAIRE

The problems stated in this questionnsire are designed to help us
find our some things about our methods of teaching you a few ideas about
Natural Science.

We all know that some of you get A's in the course while some of
you get lower than A's. We apparently communicate to a very high degree
with those of you who receive A's, and correspondingly, communicate to a
lesser degree with those of you who receive less than A.

We want to find out if there is something in our manner of pre-
sentation which would possibly account for this variation in communica-
tion.

Although we would like to have you sign your name, you will not

be graded on this cuestionnaire. The remarks you make will not influence

vour grade in any manner whatsoever.

Because of our almost constant exposure to the subject matter of
Natural Science, we are sometimes inclined to make statements which ap-
pear reasonable to us, tut yet appear unreasonable to you. We feel that
the degree of correspondence between what we take to be reasonable dis-
course and what you tske to be reasonable discourse is directly propor-

tional to the smount of communication which is taking place.

PROCEDURE

1. This is not a test to see how much you remember. All the

necessary information is already presented in the questions.

2. Also, we are not concerned with the truthfulness of the
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information given in the questions, all we want to lmow is whether you

think the discourse is reasonable or not.

3. TFach question consists of a set of statements. Consider each
set as complete units of discourse. If you think the point being maede
is presented in s reasonable manner, blacken your snswer sheet in the
first spece. If you think the point being made is presented in sn un-
reasonable menner, blacken the second space.

4. Put your name and student number on your asnswer sheet.

1. If Bill had curved fingers, then he would have at least one dominant
gene for this trait. According to this, since Bill actually has
curved fingers, all his genes are recessive for this trait.

Question: Is the above reasonsble or not?

2. If we have no controlled experiment, then the results can never be
conclusive. But, if the results were conclusive, we could then
deduce the presence of a controlled experiment.

Question: Is the dove reasonable or not?

3. 1If green pea plants cen't give rise to dominant-type offspring, then
they will yield fewer peas per pod. But if green peas are recessive,
they cannot give rise to any dominant-type offspring. If all this
is true, it follows that if green pes plants are recessive, they
will yield fewer peas per pod.

Question: Is the above reasonable or not?

4, Some students don't understand meiosis. Because if they don't study
it - and they don't, they don't understand it.

Question: Is the above reasonable or not?
5. In frogs if the eggs fail to pass through the oviduets, then they will
degenerate within the body cavity. According to this, if the eggs
do not degenerate within the body cavity, we can say they failed to
pass through the oviducts.

Question: Is the above reasonable or mot?

6. If arguments are found in ordinary discourse, then they are not found

in the State News. DBut, if arguments are worthy of logical recognition,
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then they are found in ordinary discourse. Hence, if arguments are
worthy of logical recognition, they are found in the State News.

Question: Is the above reasonable or not?

If evolution Goesn't explain the origin of man, then man is eternal.
Since it is a statement of fact that evolution does not explain the
origin of man, it follows from these remarks that man is eternal.

Question: Is the above Treasonable or not?

If John has type AB blood, he can have no type O children. But since
he has type O children, it's reasonable to say John has type AB blood.

Question: Is the above reasonsble or not?

If hereditary traits are determined by genes, then the 48 number of
chromo somes for humsns is determined by genes. PBut, if there are 48
chromosomes in humens, then hereditary traits are determined by genes.
According to these remarks, the existence of 48 chromosomes in humsns
implies that this number is determined by genes.

Question: Is the above reasonable or not? -

If bacteria are present, then John doesn't have curved fingers.
Since bacteris were found, it is reasonable to say that John has
curved fingers.

tuestion: 1Is the above reasonable or not?

If phenol red is a watery solution, then it cen be used to detect the
presence of certain gases. And if it can't be used as such, it would
follow that it wasn't a watery solution.

Question: Is the above reasonable or not?

If science promotes tyranny, then Americans don't know the meaning
of the 4th of July. If science is atheistic, then it promotes ty-
ranny. According to these remarks, we are able to say that if sci-
ence is atheistic, Americans do not know the meaning of the 4th of

July.
Question: Is the above ressonable or notf

Even if the theory of evolution is true, there can still be a God;
and the facts do seem to support the truth of the theory. Therefores,
according to these remarks, there can still be a God.

Question: Is the above reasonable or not?

If the absence of ovaries implies the absence of a perfect flower,
the presence of a perfect flower enables us to say ovaries are ab-

sent.
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Question: 1Is the above reasonable or not?

If oxygen were not present on the earth, then living plant cells
would soon die. But, if plant cells die, cows will stop giving

milk. Therefore, if oxygen were not present on the earth, cows
will stop giving milk.

Question: 1Is the above reasonable or not?

If Clarence doesn't have genes for "6-toes", then he will have pig-
ment in his eyes. If Clarence's eyes lack pigment, it follows from
this that he doesn't have genes for "6-toes".

Question: Is the above reasonable or not?

If someone has anti-A antibodies, then he camnnot give blood to people
having red heir. However, if someone has type B blood, he also has
anti~-A antibodies. According to these remarks, if someone has type
B blood, he can give blood to another person having red hair,

Question: 1Is the above reasonable or not?

Clarence was telling the truth. But, if he is telling the truth,
then he simply can't be trusted. It follows, therefore, that Clar-
ence can be trusted.

Question: Is the above reasonable or not?

If it's true that living cells require oxygen, then we would expect
that there would be no decrease of oxygen where dead cells were lo-
cated. But supposing there was a decrease of oxygen with the dead
cells. According to these remarks, we could deduce that it's false
that living cells require oxygen.

Question: Is the above reasonable or not?

If some animsls are primitive, then some animals are not sexual.
But, if some animals have "arms and legs!, then some animals sre
primitive. It follows, then, that if some animals have "arms and
legs", then some animals are sexual.

Question: Is the above reasonable or notr
I1f George were not right-handed, then he wouldn't have the genes for
right-handedness. Since George isn't right-handed, it follows that
he isn't likely to have the genes for right-handedness.

Question: Is the above reasonable or not?

If life is possible on Mars, then it has warmth sufficient for proto-
plasmic metabolism; but the planet does not have sufficient warmth.
Therefore, it is Teasonable to say that life is possible on Mars.
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Question: Is the above reasonable or not?

If students don't read the State News, then they are smarter than
some 0f their teachers. Moreover, if students have good taste,
they don't read the State News. It follows from these remarks that

if students have good taste, they are smarter than some of their
teachers.

Question: Is the above reasonable or not?

Bacteria have no visible nucleus. If this is true, then they would
differ from other living cells. It follows, then, that bescteria
are not different from other living cells.

Question: 1Is the above reasonable or notp

If sperm don't have fins, then they would not pass directly into
the sperm ducts. Since we know that they do pass directly into the
sperm ducts. According to this, they must have fins.

Question: Is the sbove reasonable or not?

Since Zoology is avoided by students, it must be beneficial for the
mind. Moreover, becanse it isn't easy to learn, it is avoided by
students. TFrom these remarks we can deduce that since Zoology is
not easy to learn, it must be beneficial for the mind.

Question: Is the above reasonadle or not?

If vinegar were an acid, then it should turn blue litmus paper red.
¥nowing that vinegar actually is an acid, we can deduce from this
that it will turn blue litmus peper red.

Question: Is the above reasonsble or not?

Genes physicslly exist; because if they do not physically exist,
then they simply are a figment of someone's imagination. But genes
are not simply a figment of someone's imagination.

Question: TIs the above reasonable or not?

If anyone can give blood to Doug, then no one can give blood to
Wilma. Puot, if Doug has type B blood, then anyone c¢an give blood
to him. It is possible to say, therefore, that if Doug hss type B
blood, then someone can give blood to Wilma.

Question: Is the above reasonable or not?

If sperm pass through the urethra, then obstructions would prevent
fertilization. If this is true, it follows that obstructions ovre-
vent fertilization, if we actually knew that sperm pass through the
urethra.
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Question: Is the above reasonable or not?

If animals are primitive, they reproduce sexually. And, if animals
are aggressive, then they are primitive. It follows, then, that if
animals are aggressive, they reproduce semmally.

Question: Is the above reasonable or not?

In genetics if black is dominant to white, then a crossing between
two homo zygous black cats will not give any white offspring. But
supposing we did get some white offspring. It is consistent to say,
then, that black is dominant to white.

Question: Is the above reasonable or not?

If John didn't have type A blood, then the doctor said that he would
be permitted to give blood to Bill. As it turned out, John didn't
have type A blood but the doctor still refused to let him give blood
to Bill. According to these remarks, the doctor is consistent.

Question: Is the above reasonable or not?

If higher plants reproduce, they don't do it asexuslly. But, if
they don't reproduce asexially, then pistils must always be present.
According to these remarks, we can sagy that if higher planis repro-
duce, then pistils are always present.

Question: Is the above reasonable or not?

If o "fanlt" is a geological feature, then there are fractured sur-
faces of the earth along which movement has taken place. If we did
not have such a fractured surface, we could deduce from this that a
"fault" is a geological feature.

Question: Is the above reasonable or not?

Theories are not directly testable. But, if this is true, then the
theory of evolution is philosophy. It follows that the theory of
evolution is philosophy.

Question: Is the above ressonable or not?

If organisms can photosynthesize, they feed themselves. But, if
organisms are without cell membranes, they can photosynthesize.
Hence, if all this is true, it follows that if organisms are with-
out cell membranes, they can't feed themselves.

Question: Is the above reasonable or not?
If animals lack segments, they lack separated body parts. But if

animals possess separated body parts, it follows, then, that they
possess segments.
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Question: Is the above reasonable or not?

If cells have a nucleus, then they also have a membrane. We can
deduce, therefore, that they have a membrane, provided we know
they have a nucleus. '

Question: Is the above reasonable or not?

If atoms have a nucleus, they are systems of emergy. If the ulti-
mate particles obtzinable by chemical analysis are atoms, then
atoms have a nucleus. It follows from these remarks, therefore,
that if the ultimate particles obtainable by chemical analysis are
atoms, then atoms are systems of energy.

Question: Is the above reasonable or not?

If organisms are bacteria, they will not reproduce sexually. If

the orgenisms do reproduce sexually, it would follow that they are
bacteria.

Question: Is the above reasonable or not? -

It follows that grasshoppers are chordates; becsuse if grasshoppers
don't hsve creatine phosphate in their muscles - and they don't -
then they are not chordates.

Question: Is the above reasonable or not?

If electricity doesn't consist of matter, then some concepts of
science are spiritusal. RBut since scientists try to be truthful,
electricity doesn't consist of matter. These remarks emnable us to
say that since scientists try to be truthful, some concepts of sci-
ence are spiritual.

Question: Is the above reasonable or not?

If living cells are able to produce cerbon dioxide, then oxygen is
present in the environment., If this is true, and if oxygen were
actually not present, it would follow that living cells are not
able to produce carbon dioxigde.

Question: Is the above reasonable or mot?
If brown bean plants contain dominant genes, it would be possible
to deduce that they don't carry any recessive genes; provided we
also knew if brown bean plants contain dominant genes, then they

don't have recessive genes.

Question: Is the above reasonable or not?
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Type B
(Study Four-II)

GUESTIONNAIRE

The problems stated in this questionnaire asre designed to help us
find out some things about our methods of teaching you a few ideas about
Natural Science.

We all know that some of you get A's in the course while some of
you get lower than A's. We apparently commmnicate to a very high degree
with those of you who receive A's, and correspondingly, communicate to a
lesser degree with those of you who receive less than A.

We want to find out if there is something in our manner of pre-
sentation which would possibly account for this variation in communica-
tion.

AMlthough we would like to have you sign your name, you will not

be graded on this cquestionnsire. The remarks you make will not influence

your grade in any manner whatsoever.

Becanse of our almost constant exposure to the subject matter of
Natural Science, we are sometimes inclined to make statements which ap-
pear reasonable to us, but yet appear unreasonable to you. We feel that
the degree of correspondence between what we teke to be reasonable dis-
course and what you take to be reasonable discourse is directly propor-

tional to the amount of communicstion which is taking pleace.

PROCEDURE
1. This is not a test to see how much you remember. All the
necessary information is already presented in the questions.

2. Also, we are not concerned with the truthfulness of the
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information given in the questions; all we want to know is whether you

think the discourse is reasonable or not.

3. ©Each question consists of a set of statements. Consider each

set as complete units of discourse. If you think the point being made

is presented in a reasonable manner, blacken your answer sheet in the

first space. If you think the point being made is presented in an un-

reasonable mamner, blacken the second space.

4. Put your nsme and student number on your answer sheet.

If a man has curved fingers, then he has at least one dominant gene
for this trait. According %o this, if John had curved fingers, it
is likely that both his genes are recessive for thig trait.

Question: Is the above reasonable or not?

The lack of segments on an animal implies the lack of separated body
parts. Since a2 crayfish is an animal having separate body parts, we
can deduce that it possesses segments.

Question: Is the above reasonable or not?

Salmonells is without a cell membrane btut has the ability to digest
raw meat. But, anything without a cell membrane is bad for the blood.
It is reasonable to say from this, therefore, that Salmonella has

the ability to digest raw meat, but it's still bad for the blood.

Question: Is the above reasonable or not?
New people on campus can't be expected to know their way around, and
since Freshmen are new it follows that they can't be expected to know
their way around.

Guestion: 1Is the above reasonable or not?
If any orgsnism is without a backbone, then it must be an inverte-

brate. The organism Lepus californicus is not an invertebrate. We
can say, therefore, that Lepus californicus has a backbone.

Question: 1Is the above reasonsble or not?

If anything isn't interesting, it's not found in the newspapers. Some
wers are certainly uninteresting, btut yet they command our attention.
Therefore, we can sSay Some wars are not found in the newspapers, they

nevertheless command our attention.
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Question: Is the above reasonable or not?

If men are not moral, they will be happy here but punished here-
after. According to this, since Clarence is not moral, it follows
that he is happy now but will be punished hereafter.

Question: Is the above reasonable or not?
The organism Homarus smericanus reproduces sexually. If organisms

are bacteria, they do not reproduce sexually. Hence, the orgenism
Homsrus smericanus is sn example of bacteria.

Question: Is the sbove reasonable or not?
Crayfishes are arthropods which have their eyes on stalks. BPut the
arthropods are joint-footed. It follows, then, that crayfishes are
Joint-footed as well as having their eyes on stalks.

Question: 1Is the zbove reasonable or not?
While knowing that bacteria were not the camse of the fever, we
could deduce thst the streptococci found were not causing the
fever - provided we also knew that streptococci are bacteris.

Question: 1Is the gbove reasonable or not?

Myriapods are not protozoa because we know that protozoa are uni-
cellular, and myriapods are not unicellulsr.

Question: 1Is the above reasonable or not?
Supposing it were a fact that anyone who believes in evolution was
not an atheist, and that since Clarence does believe in it as well
as being a clever person, it would follow that even though Clarence
is a clever person, he is still an atheist.

Question: Is the above reasonable or not?

It follows that penicillin is expensive; because 211 things which
are hard to produce are expensive, and we know it's hard to produce.

Question: Is the above reasonable or not?
In geology, if there was no fractured surface of the earth along
which movement had taken place, then a "fault" would not be present.

However, in the town of Copper City, Michigan, a "famlt" is present.
This means that we could find 2 fractured surface of the earth there.

Muestion: Is the above reasonsble or not?

Genes are not explainable in terms of physical matter, but are still
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believed to be the physical cause of traits. But, yet, anything
not physically explsinable is of a psychologicsl nature. There-
fore, genes are believed to be the physical camse of traits and
are of = psychological nature.

Question: 1Is the above reasonable or not?

Everyone not having genes for albinism will have pigment in his

eyes. If Clarences eyes lack pigment, it follows thst he has al-
bino genes.

Question: Is the sbove reasonable or not?

If enyone does not possess type B antigens, he doesn't have a
Pleasant personality. Clarence doesn't have type B antigens,
although he does have the genes for brown eyes. It follows, then,
that Clarence has the genes for brown eyes as well as having a
Pleasant personslity.

Question: Is the above reasonsble or not?

Acids will not turn red litmus paper blue. It follows that vinegar
will not turn red litmus paper blue, becasuse it is an acid.

Question: Is the above reasonable or not?
b

If men believe in evolution, then they will not show reverence for
those matters which are beyond their understanding. However, Clar-
ence often shows reverence for such matters. Therefore, from these
remarks it follows that Clarence does not believe in evolution.

Guestiont Is the above reasonsble or not?

Since Dan is a fool who spesks the truth; znd because whoever speaks
the truth deserves to be imitated; it follows that Dan deserves to
be imiteted even though he is, nevertheless, a fool.

Question: Is the above reasonable or not?

The doctor said that if anyone didn't have type A blood, then he
could give blood to Bill. As it turned out, John didn't have type
A blood but the doctor still refused to let him give blood to Bill.
The doctor was being inconsistent.

Question: Is the sbove reasonable or notr

When carbon dioxide gas comes into contact with a phenol red solu-
tion, the solution turns from red to yellow. Since one of the solu-
tions in an experiment in Natural Science 181 d4id not turn yellow,
it would follow that the gas in the experiment was carbon dioxide.
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Question: Is the asbove reasonable or not?

If amphibia are cold-blooded animals with moist skkins, and if cold-
blooded animals are not mammals, it follows that amphibia have moist
skins but still are not mammals.

Question: Is the above reasonsble or not?

Any animal not having creatine phosphate in its muscles is not a
chordate. Since grasshoppers don't have creatine phosphate in their
muscles, it necessarily follows that they are not chordates.

Question: Is the sbove reasonable or not?

The tulip is described as o perfect flower. It would be reasonable
to say, therefore, that the tulip possesses ovaries, if we also knew
that the absence of ovaries implies the absence of a perfect flower.

Question: 1Is the above reasonable or not?

Checker-pleying is a no-credit course, and is ouite boring to play.
But no-credit courses are good for the azppetite. Therefore, checker-
Playing is boring to plsy but is good for the sppetite.

Question: Is the above reasonable or not?

Since Socrates was a philosopher, and because philosophers are by
nature inoguisitive people, it follows that Socrates was incuisitive.

Question: Is the above reasonable or not?

In cats, if the gametes don't travel down the oviducts, then they go
into the abdominal cavity. One of the instructors in Natural Sci-
ence 181 has a female cat called "Prissy" in which the gametes did
not go into the abdominal cavity. It follows, therefore, that the
gemetes of "Prissy" didn't travel down the oviducts.

Question: Is the above reasonable or not?

If anything isn't a chromosome, then it wouldn't cerry genes. The
chromatin material isn't a chromosome, but it does give rise to
them. According to this, the chromatin material gives rise to
chromosomes but still doesn't carry genes.

Question: Is the above reasoneble or not?

It's a fact that every theory contains concepts which are not em-
pirically testable. Hence, if what is offered as the Ycell theory"
were truly a theory, we could reasonahlly deduce that it will conteain

concepts not empiricslly testable.



31.

32.

33.

34,

35.

36.

a7.

8.

161

Question: Is the above reasonable or not?

Because happy animels are primitive, and since spes are happy as
well as having large brains; it is possible to deduce from this
information that apes are primitive animels with large brains.

Question: 1Is the above reasonable or not?

If anyone has type AR blood, he can have no type O offspring. Since

John's first child was type 0, we can deduce that John has type AR
blood.

Question: Is the above reasonable or not?

Those students that don't study meiosis will be late in getting out
of the exam. Since we knew that George didn't study, it follows
that he will be late.

Question: Is the above reasonable or not?

Animals that suckle their young are not fish; but whales do suckle
their young and still live in water. Therefore, even though whales
live in water, they are still fish.

Question: Is the above reascnable or not?

If blological cells are to produce carbon dioxide, then they must be
alive. If this is true, and knowing that the outer surfsce of the
skin consists of dead cells, it wonld follow that they would not
produce carbon dioxide.

Question: Is the above reasonable or not?

If a2 man is not right-handed, then he doesn't have the genes for
right-handedness. Since John is not right-handed, it follows that
he isn't likely to have the genes for right-handedness.

Question: Is the above reasonable or not?

If anyone doesn't believe in evolution, then he must be an atheist.
Clarence goes to church but doesn't believe in evolution. It follows
that even though Clarence goes to church he is still an atheist.

Question: Is the above reasonable or not?

If we have no controlled experiment, then the results can never be
conclusive. Since this is true, and since we know that Francisco
Redi's experiments on spontaneous generation were conclusive, we
could deduce from these remarks #lone that he had a controlled

experiment.
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Question: Is the above reasonable or not?
If every men has his limitations, then intelligent people are occa-
sionally confused. Sam admits that he has his limitations. Hence,
it follows that Sam is occasionally confused. '

Question: 1Is the above reasonable or not?

If blood types are produced by both antigens and genes, and if any-
thing produced by genes is inherited from the parents, it follows

that blood types are produced by antigens as well as being inherited
from the parents.

Question: Is the above reasonable or not?

Since Clarence is ignorant, we can say he is happy when we know that
anything happy isn't ignorant.

Question: Is the above reasonable or not?
Anyone not right-handed, doesn't have genes for right-handedness.
Since George isn't right-handed, it follows that he isn't likely to
have the genes for right-hsndedness.

Question: Is the above reasonable or not?
If anyone could give blood to Doug, then he couldn't give it to
¥ilma. Since John can give blood to both Doug and members of his
church, it follows that John can give blood to members of his church
but not to Wilma.

Question: Is the above reasonable or not?

If there is a will there is a way, and since there is no way for
Clarence it follows from this thet he has no will.

Question: Is the above reasonable or not?
If a man isn't beld, he doesn't have the genes for baldness. If
this is true, and since John isn't bald, it follows that he doesn't

have the genes for baldness.

Question: Is the above reasonable or not?
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Type B
(Study Four-III)

QUESTIONNAIRE

The problems stated in this ouestionnaire are designed to help us
find out some things about our methods of teaching you a few ideas about
Natural Science.

We all know that some of you get A's in the course while some of
you get lower than A's. We apparently commmnicate to a very high degree
with those of you who receive A's, and correspondingly, communicate to a
lesser degree with those of you who receive less then A,

We want to find out if there is something in our manner of pre-
sentation which would possibly account for ﬁhis variastion in comminica-
tion.

Although we would like %o have you sign your name, you will not

be graded on this questionnaire. The remarks you make will not influence

your grade in any menner whalsoever.

Becsuse of our almost constant exposure to the subject matter of
Natural Science, we are sometimes inclined to make statements which ap-
pear reasonable to us, but yet appear unreasonable to you. We feel that
the degree of correspondence between what we take to be reasonable dis-
course and what you take to be reasonable discourse is directly propor-

tional to the amount of communication which is taking place.

PROCEDURE

1. This is not a test to see how much you remember. All the

necessary information is already presented in the questions.

2. Also, we are not concerned with the truthfulness of the
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information given in the questions; all we want to know is whether you

think the discourse is reasonable or not.

8. TFach question consists of a set of statements. Consider each
set as complete units of discourse. If you think the voint being made
is presented in a reasonable manner, blacken your =nswer sheet in the
first space. If you think the point being made is presented in sn un-
reasonsble manner, blacken the second spsace.

4. Put your name and student number on your answer sheet.

1. 1If Bill hed curved fingers and Alice was in Detroit on Monday, then
George has one dominant gene for beldness. According to this, if
Bill has curved fingers and Alice was in Detroit on Monday, it fol-
lows that George doesn't have any genes for baldness.

Question: Is the above reasonable or not?

2. If it's not true that sperm have fins and the worker fouled up the
experiment, then MSU will not win the Big Ten Basketball champion-
ship. But, if MSU wins the Big Ten championship, it would follow
that sperm have fins and the research worker did foul up the experi-

ment.

Question: Is the above reasonable or nott

ol

If electricity doesn't consist of matter, then some concepts of sci-
ence are spiritusal and this thought makes Clarence happy. Since
scientists try to be truthful, electricity doesn't consist of matter.
These remarks enable us to say, then, that since scientists try to
be truthful, some concepts of science are spiritual and this thought
makes Clarence unhappy.

Question: Is the above reasonable or not?

4. Some students don't understand meiosis, and some don't even understand
genetics. And the reason they don't is because if they don't study -
and they don't - they will not understand them.

Question: Is the above reasonable or not?

5. If Clarence doesn't have genes for albinism, then he will have pig-
ment in his eyes as well as being governed by moral prineibles. Since
it isn't true that Clarence has pigment snd is governed by moral
principles, it would follow that he doesn't have albino genes.
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Question: Is the above reasonable or not?

If science is atheistic, then it promotes tyranny and injustice.
But, if it promotes these things, then Americans do not know the
meaning of the 4th of July. According to these remarks, we are

able to say that if science is atheistic, Americans do not know

the meaning of the 4th of July.

Question: Is the above reasonable or nott

If evolution doesn't explain the origin of man, but the theory of

Special Creation does, then man is eternal. Since it is a state-

ment of fact that evolution does not explain man's origin but that
it is explsined by the theory of Special Creation, it follows from
these remarks that man is eternal.

Question: Is the sbove reasonsble or not?

If it's true that living cells reouire oxygen but release carbon
dioxide, then we would expect that there would be no decrease of
oxygen where dead cells were locsted. But, supposing there was a
decrease of oxygen with the dead cells. According to this, we could
deduce that it's false that living cells require oxygen =znd release
carbon dioxide.

Question: Is the above reasonable or not?

If some animals are wild and reproduction is normal, then some animals
are not sexual. Also, if some animals have "arms and legs", then
some enimals are wild and reproduction is normal. It follows from
this, that if some animals have "arms and legs", some animals are
sexual.

Question: Is the above reasonable or not?

In this instance, Clarence happened to be telling the truth. 3But if
he is telling the truth, then he cannot be trusted and should be
tarred and feathered. It follows, then, that Clarence can't be
trusted and should be tarred and feathered.

Question: Is the above reasonable or not?

If life were possible on Mars and Clarence was in Chicago the night
of the crime, then Jupiter has warmth sufficient for DProtoplasmic
metabolism. Since Jupiter doesn't have sufficient warmth, it is
consistent with these remarks to say that life is possible on Mars
and that Clsrence was in Chicago the night of the crime.

Question: Is the above ressonable or not?



1=.

13.

14,

15.

16.

17.

18.

166

If anyone could give blood to Doug, then nmo one could give blood to
Wilma and the doctor would leave town. But, if Clarence was the
ringleader of the mob, then anyone could give Doug blood. It is
reasonable to say, therefore, that since Clarence was the ring-

leader of the mob, no one could give blood to Wilma snd the doctor
would leave town.

Question: Is the above reasonsble or not?

If cells have a nucleus as well as a nucleolus, then the doctor
will stay in town. Therefore, we can say from this that the doctor
will leave town; provided we kmow that cells actually have a nucleus
and nucleolus.

Question: Is the above reasonable or not?

If it isn't true that snimals have segments and are able to think,
then they must not have separated body parte. Thus, if they vossess
separated body parts, if follows, then, that they possess segments
and are able to think.

Question: Is the above reasonable or not?

Because Zoology is avoided by students, it must be beneficial for
the mind but is not a2 required subject for medical school. WMore-
over, becsuse it isn't easy to learn, it is avoided by students.

It's reasonsble to say, then, that becamse Zoology isn't easy to

learn, it mast he beneficial for the mind as well as being re-

quired subject for medical school

Muestion: Is the above reasonable or not?

It's reasonable to say that genes physically exist. Because if they
don't, then they are simply the figment of someone's imagination as
well as being a hoax played upon the scientific world. But we know
that they are not imsginings and hoaxes. Thus, it follows that
genes physically exist.

Question: Is the above reasonable or not?

If arguments are found in ordinary discourse, then they are not
found in the State News and the students read other newspapers.
But, if arguments are worthy of logical recognition, then they are
found in ordinary discourse. According to this, if arguments are
worthy of logicsel recognition, they are found in the State News zmd
the students read other newspapers.

Question: Is the above reasoneable or not?

Tt is true that brown besn plants contain dominant genes, and some
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traits are determined by chromosomes. But if both these things
are true, then purple-eyed flies have no dominasnt genes. There-

fore, it follows from these remsrks that purple-eyed flies have
dominant genes.

Question: Is the sbove reasonable or not?

In genetics if black was dominant to white, snd brown eyes was
dominant to blue eyes, then a crossing between two homo zygous
black cats should not give any white offspring. But, supposing
we did get some white offspring. It is consistent to say, in this
case, that black is dominant to white, and that brown eyes is
dominant to blue eyes.

Question: 1Is the sbove reasonable or not?

If stoms have a nucleus, then they are systems of energy aznd no

home should be without them. If the ultimate particles oHainable

by chemical anslysis are atoms, then atoms have a nuclens. It would.
follow from these remarks, therefore, that if the ultimate particles
obtainable by chemical analysis are atoms, then atoms mst be sye-
tems of energy and no home should be without them.

Question: Is the above reasonable or not?

If George did not have "6-toes", but had brown eyes, then he wouldn't
have the genes for right-handedness. Since George doesn't have "6-
toes", btut does have brown eyes, it follows that he does have the
genes for right-handedness.

Question: Is the above reasonable or not?

If a "falt" is a geologicsl feature and present in Michigsn, then
there exist fractured surfaces of the earth slong which movement has
taken place. If we did not have such a fractured surface, we could
deduce thet it isn't true that a "fault" is a geologicel feature and
present in Michigen.

Question: 1Is the above reasonable or not?

If higher plants reproduce, they don't do it asexually =nd geneti-
cists use the fungus Neurospora in their research. But, if higher
plents don't reproduce asexunally and geneticists use Neurospors for
research, then pistils must always be Present. According to these
remarks, we sre able to say that if higher plants reproduce, then

pistils are not always present.
Question: Is the above reasonsable or not?

Bacteria have no visible nucleus, 2nd they sre the cause of disease.
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But, if these things are true, then they differ from other living

cells. It follows, then, that bacteria are different from other
living cells.

Question: Is the above reasonable or not?

If we have no controlled experiment, then the results can never be
conclusive and truth is o matter of probability. But it's not true
that results can never be conclusive and truth only probsble. There-
fore, we must not have had a controlled experiment.

Question: Is the above reasonable or not?

If organisms can photosynthesize, then Albert was propagandizing.
But, if orgenisms are without cell membranes and are capable of
regpiration, then they can photosynthesize. Hence, if all this is
true, it follows that if organisms are without cell membranes and
are capable of respiration, then Albert was not propagandizing.

Question: Is the above reasonable or not?

If the theory of evolution is true and man is a descendent of the
apes, then many scientists are politically minded. Since the facts
seem to support the truth of the theory as well as showing the des-
cendency of man from the apes, it would follow from these remarks,
that many scientists are politically minded.

Question: Is the above reasonable or not?

If the organisms are bacteria and the weather is cold, then graduate
students are gifted people. However, if it's not true that graduate
students are gifted, we could reasonably say, then, that it was
false that the organisms were bacteria and the weather cold.

Question: Is the above reasonable or not?

If someone has anti-A antibodies, then he cannot give blood to people
having red hair. However, if someone has type B blood and raises
rabbits for a living, then he also has anti-A sntibodies. According
to these remarks, if someone has type B blood and raises rabbits for
a living, he can give blood to people with red hair.

Question: Is the above reasonable or not?
If bacterias are present and Clarence has bad breath, then he is not
free of the disease. Since bacteria were found to be present, and
because it's well known that Clarence has bad breath, it is reason-
able to say that Clarence is free of the disease.

Question: Is the above reasonable or not?
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If heredity traite are determined by genes, then the 48 number of
chromosomes for humens is determined by genes and the theory of
evolution will turn out to be true. Bat, if there are 48 chromo-
somes in humens, then hereditary traits are determined by genes.
According to these remarks, the existence of 48 chromosomes in
humens implies that this number is determined by genes and the
theory of evolution will turn out to be true.

Question: Is the above reasonable or not?

If John has type AB blood as well as brown hair, then he can have
no type O children. But since he does have type O children, it's
reasonable to say John has type AB blood and brown hair.

Question: Is the above reasonable or not?

It's a fact that no theory in jitself is empirically testable, and
that much of science is built upon faith. But, if these things
are true, then the theory of evolution is philosophy. TFrom these
remarks, it follows that the theory of evolution is philosophy.

Question: Is the above reasonable or not?

If green pea plants can't give rise to dominant type offspring,
then they will yield fewer peas per pod but the farmers will not
ask their congressmsn for a government subsidy. However, if green
peas are recessive, they cannot give rise to any dominant type off-
spring. Thus, if ell this is true, it follows that if green peas
are recessive, then they will yield fewer peas per pod, and the
farmers will ask their congressman for a government subsidy.

Question: Is the above reasonable or not?
If living cells are able to produce carbon dioxide and heat, then

oxygen is present in the environment. If this is true, and if
oxygen were actually not present, we could say from this that it

" is not true that living cells are sble to produce carbon dioxide

and heat.
Question: Is the above reasonable or not?

If John didn't have type A blood, then the doctor said that he would
be permitted to give blood to Bill and that Mary could leave the
hospital on Wednesday. As it turned out, John didn't have type A
blood, but the doctor still refused to let him give blood to Bill
and Mary didn't leave the hospital on Wednesday. Thus, the doctor
is consistent.

Question: Is the above reasonable or not?
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If oxygen were not present on the earth, then plant cells would soon
die and cows would stop giving milk. PBut, if plant cells die and
cows stop giving milk, then children will develop rickets. It fol-
lows, therefore, if oxygen were not present on the earth, children
will not develop the rickets.

Question: Is the above reasonable or not?

If no ovaries and stemens are present, then we wouldn't have a per-
fect flower. Therefore, according to this, if we actually had a
perfect flower, we could assume the presence of both ovaries and
stamens.

Question: Is the above reasonable or not?

If vinegar were an acid, then it should tura blue litmus paper red
and prevent the growth of bacteria. If vinegar really is an acid,
it follows that vinegar will turn blue litmus paper red as well as
prevent the growth of bacteria.

Cuestion: Is the above reasonable or not?

If pigs are primitive, then apes reproduce sexually and cats are
very fertile. However, if animals are wild-eyed, then pigs are
primitive. It would follow, then, that if animsls are wild-eyed,
apes reproduce semually but cats are not very fertile.

Question: Is the above reasonable or not?

In frogs if the eggs fail to pass through the oviducts, then they
will stay within the body cavity and Clarence will admit he is ig-
norant. But, according to this, if these things didn't heppen, it
mist be that the eggs failed to pass through the oviducts.

Question: Is the above reasonable or not?

Grasshoppers are not chordstes. Beceuse if grasshoppers don't have
creatine vhosphete in their muscles zs well as not having hair on
their legs - and they don't have either of these, then they are
chordates.

Question: Is the above reasonable or not?

If students don't read the State News, then they are smarter than
some of their teachers. Also, if students have good taste and have
come to college to be educated, then they don't read the State News.
It follows from these remarks that if students have gocd taste and
have come to college to be educated, then they are smarter than some

of their teachers.
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Question: Is the above reasonable or not?

If phenol red is a watery solution, then it can be used to detect
the presence of gases and bacteria. However, if it isn't true that
it has such uses, it would follow that it isn't a watery solution.

Question: Is the above reasonable or not?

If sperm travel through the urethra and psss out through the penis,
then any obstructions would prevent fertilization. If this is
true, it follows that any obstructions would prevent fertilization;
provided we knew that sperm do pass through the urethra and pass
out through the penis.

Question: Is the above ressonable or not?
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Type C

QUESTIONNAIRE

INSTRUCTIONS:

This questionnaire aims to find out, in = general way, what you
remember about some of the ideas which were presented to you last term
in NS 121. 1In particular, this questionnaire concerns itself with the
ideas about heredity.

Although we would like to have you sign your name, you will not

be graded on this questionnasire. The remarks you make will not influence

your grade in any manner whatsSoever.

In one of the lab studies last term, one of the ideas we wanted to
communicate to you was that genes for skin pigmentation occur in pairs
in the individual. By way of supplying evidence to support this idea
a pedigree chart concerning skin pigmentation was presented. This chart
informed you of many facts concerning the genetic make-up of the indivi-
duals in it.

In particular, we wented to communicate to you, via these facts,
the idea that a given individusl in the pedigree must have two genes for
skin pigmentation. These facts are stated below, along with the pedigree
chart involved.

Yhat you are asked to do is to review the given facts and to ex-

Plain how it is that a given individusl must have two genes for skin

pigmentation.
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THE FACTS

1. In iiafure A, individuals I-1 2nd III-1 are albinos; the others are
nor . '

I. »
. &—

°

95

III.

g O

[

Figure A

2. If only one gene was needed, then at least one of the parents of
II7-1 must show albinism.

3., At this point in our studies we knew that either one gene was needed
to express the trait for skin pigmentation or that two genes were

needed.

4. The parents of III-1 do not show albinism.

With regard to the above facts, explain how it is that a given

individual must have two genes for skin pigmentation.

EXPLANATION:
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DEFINITIONS OF SYMBOLS

The letters P, Q, R, etc., refer to propositions. In English grammar
these are described as declarative statements which may be true or false.

The symbol " O " stands for the Pnglish words "implies" or "then". Where

one declarative statement implies another, this would be expressed in
logicel symbolism as "P O Q".

The symbol " - " gstands for the English word "and". Thus, when two de-
clarative statements are asserted conjointly, this is expressed in logical
symbolism as WP - Q¥,

The symbol "v" stands for the English word "or". VWhen two declarative
statements are asserted as alternatives, this is expressed as "P v Q'.

The symbol "~ " ig the logicel expression for the English word "mot".
When a proposition is asserted as being false, it is expressed as " ~ P".

"Validity pattern" refers to the form a logical ergument may take. For
example, the Modus Ponens form is exhibited by the following argument:

If Clarence is a member of the committee,

then the cards are stacked against us.

Clarence is a member of the committee.

Therefore, the cards are stacked sgainst us.
this is expressed in logical symbolism as

P>Q

P

and its form is




