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CHAPTER I - INTRODUCTION

Do we learn to reason logically just as we learn grammar or estimating
distances ? Philosophers usually say we do and have taught logic as a discipline
for thousands of years. They are generally not content to teach "about" logic,
or in the history of it; they generally stats their intent is to teach "logic for
everyday thinking', Appendix VI is a personal communication to the author from
a philosopher stating this clearly and comparing the skill of logical reasoning
with the skill of using grammar.

Or is logical reasoning & relatively inherent trait, as intelligence is
generally agsumed to be ? We all have the subtle feeling that son.e are more
logical than others and usually make this judgment without knowledge of who has
been educated in logic. One group of psycholegists went so far (31) as tocall a
reasoning test a ""status-free test of intelligence’ apparently assguming not only
that logic is innate but is also virtually the whole of innate mental ability.

An examination of the psychological literature on logical reasoning starts

with the work done in the development of reasoning in childhood, thus far the best



investigated branch of the field. So in the question of whether logic is best to be
considered learned or innate, we turn first to the evidence from developmental
studies.

A. Development of reasoning.

In 1928 Piaget's JUDGMENT AND REASONING IN THE CHILD (60) noted that
there appears to be an orderly development of reasoning ability through childhood
to about the twelfth year. This could suggest the possibility that logic is an in-
herent trait although it does not prove it. Plaget's pioneering observations led to
further investigation.

Smedslund (67) gave a logic problem to forty children 5 to 7 years old. The
problem was: Jack prefers Apples to Bananas,

He also prefers Bananas to Chewing gum.

Does Jack prefgr Apples or Chewing gum ?
Although this simpile sylloglsm is probably the most primifive transitive inference,
Smedslund found an aimost total abgence of ability to make the deduction., The
children were influenced by their own preferences or other irrelevant factors.
Furthermore, the subjects' own preferences were often not transitive, i.e., they
might prefer A to B, and B to C, but C over Al

Related to this study is one by Morino-Abbele (51) with nine children the
same age as Smedslund's. She set up a game situation requiring certain simple
arithmetic inferences to "win'". Although the children had never been taught the
concept needed, after éperiod of unorganized attempts and "a sense of discovery"

children invariably derived the needed conclusions.



Glanz (16) noted that transductive reasoning, which is essentially non~
logical, prevails at kindergarten age but that some signs of deductive and in-
ductive thinking are also present, These would presumably be the result of in-
dividual differences. In similar work Denner (l1) noted that the development of
thought processes from transductive before school to "reasoning'' present by
the 4th grade, Gan'kova (15) reported reasoning present by the first grade, but
more importantly he found the lack of a one~to-one relationship between age and
thinking stage. Since each year of life at these early ages represents quite a bit
of maturation, his resuits suggest that reasoning is at least partly influenced by
learning experiences.

Peachee (58) administered a ten~item deductive reasoning test to 140 school
children, 20 in each age group five through eleven. He also gave an inductive
reasoning test, the Similarities subscale from the Wechsler Intelligence Scale for
Children. Intelligence was roughly controlled by using only children judged "average"
by their teachers, He found an almost straight line function between age and de~
ductive reasoning ability, but interestingly did not find such a function for the in-
ductive test. There are two design flaws in his study; age groups were taken from
different neighborhoods (7 age groups, 7 parochial schools); and he compared group
means by a series of t-tests (increasing the possibility of significance), but the
regularity of his graphed results te_ndsﬁ to lend credence to his results. (See figure
1) Generally, his results show an orderly increase in deductive ability in the absence

of direct deductive training.
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Figure 1. Graphed results of the Peachee study (58) showing the
regularity of the score distributions for both the deductive (SYLLOGISMS)
and the inductive (SIMILARITIES) tests,



Kostik (30) gave high school students a loglc test with deductive items con~
cerning "science' and '"home economics"”., The two types of items were balanced,
as his intent was to compare the sexes. Intelligence, previous knowledge of logic,
reading ability, practice effect, and certain parsonality traits were held constant.
There was a sex difference and the author concludes “'boys' superior abiliiy'.

This iz an important study from the viewpoint of whether logical reasoning is
inherent, for if one sex is superior without differantial training it strongly suggests
a learned cultural difference, which rules heavily in favor of logic as acquired.

On the other hand, when Miller (43) compared high school students who had
received instruction in reasoning with those who had not, controlling for grade,
scholastic tralning and standing, mental age, reading ability, and sex, he found
none of these factors related to ability on a logleal fallacies test. He did find a
difference between the frained and untraingd groups, So although his results differ
from Kostik's in sex, his do suggest that logle is acquired,

Kostik's results in regard to sox differences are difficult to understand.
Bieliauskas (4), Peachee (58), and Piagot (60) found no sex difference prior to
Kostik's work, ond no researcher since has found such a differcnce. I is possible
that the form or type of problems inadvertently favored the boys but this can not
now be discerned.

These studies in the cevelopment of reasoning ability, and others by Burt (6),
and Noalting (56), show a regular and orderly increase in deductive skill with age

in children. Those by Morine~-Abele and Miller go further in showing an influence



by training, and the Koetik study goes furtherfst in proposing the influence of a
cultural difference. The evidence for inductive reasoning is not as e¢lear, bat
similar.

The studies {rom child development are suggestive but not conclusive, As
Weohsler points out (83) intelligence, usually assumed innate, is increasing in
& regular order at the same timo logic ability is rising, A study that would como
more directly to the point would be a comparieon of logic ability with, say, mental
age, rather than chronclogical age. ¥ logic abilify progresses independently of
mental age it could be said to be influenced by learning., No such study had been
done by 1959,

B. Influences ghowing an effect on reasoning,

The question of dovelopment unsettled, the next reasonable quest would be
for environmental influences on reasoningk ability. K temporary, lately acquired,
or relatively subtie influences are shown to affect reasoning skills, it would tend to
suggest that reasoning is acquired. But if logical reazoning is innate, it should be
relatively free of environmental stimuli, In fact, much evidence has been advanced
purporting to show the effects of various environmental factors. For convenience
in examinations, these factors are here divided into three categories: “atracsphere
effect"”, effect of pathology, and physical effoect.

1, Atmosphere cffect, The first study of this nature is by Throndike in

1522 (77). He reported that changing the content of syllogisras from "neutral® to

"emotionally toned' caused the number of logical errors to increagse. He had no



control group and made no statistical comparison, In 1928 Wilkins (85) did a
similar study with similar resulis.

In 1836 Woodworth and Sells (87) said that an even subtier influence caused
logical inaccuracy. They showed that syﬁogisms in which the premises contained
negative terms {e.g., "No applies are blue" and "This object is not an apple")
fended to give a negative atmosphere to the whole syllogism influencing subjects
to give a noegative conclusion (""I'his object is not blue'} even when invalid, Salls
said further that thie effect holds even when the items are expressed totally sym-~
bolically (A' 2 B), named it 'the atmosphere effect” and began to generalize widely
into personnlity theory and advertising (65).

Further studies concerning the atmosphere effect seemed to corroborate
Sells' principle. In 1848 Janis and Frick (26) reported that attifudes toward the
TRUTH of conclusions in reality tended to‘cause errors in deciding on the logical
VALIDITY of them. In 1944 Morgan and Morton (50) cald syllogising were often
incorrectly solved when personal convictions were related to the content material,

In 1246 Lefford (32) published the most careful study of the atmosphere effect
up to that time adding the control group former experimenters had neglected, His
syllogisms test was coreposed of 20 "emotional" iterns and 20 "non-emotional”
item:s, cmotionality defined by content of the items.* Graphing number of errors

with number of items, he shows that the non-emotional iteris' errors fell into a

* Inuntsually conscientious reporting, Lefiord published his entire logic test,
making it posaible to describe the "emotional content" of his items. The "emotional"
items are characterized by proper noung and current events from the news; the
"non-gmotional" items utilized corarnon nouns and definitions from academic eubjects.



Jd-curve, indicaling that wost of the subjects missed large nunbors of the emo~
tional items, Lefford takes thiz as evidence of the effect of cmotionality on logical
reasoning. If his resulls could be taken ag valid, it would constitute the strongest
evidence for the atmosphore offect, He did not statistical analysis, noting that
aone was available for that {ype of datg in 1246.

By 1956 the atmosphere effect was virtually totally accepted by psychologists,
raceiving favorable mention in such standard texds as Underwood's EXPIRIMENTAL
PEYCHOLOGY (78), Woodworth and Schlogsberg's BXPIEIRIMENTAL PSYCHOLOGY
(80), and Stevens' HANDBOOK OF EXPORIMENTAL POYCHOLOGY (£44). In 1957
Richter (62) folt that the oifect was clearly enough established to propose that honce-
forth any tests purporting to measure logical reasoning ability should agk subjects
for both VALIDITY and TRUTH judgments. Then, if a subject's TRUTH decisions .
are good while his VALIDITY choices are poor, he can be said to fail to grasp logical
principlea. I there is poor judgmmnent on both TRUTH and VALIDITY, it would indi-
cate he is under the influence of the atmosphsere eifect. I both TRUTH and VALIDITY
are good, he is reasoning clearly and logically. *

Richter classified foury types of errors in syllopintic tests:

(1) careless marking or noh-cooperations

(2) inability to grasp concepts

* What would Richter have said sbout good VALIDITY and poor TRUTH? H®
could have sif ributed it to monial pathology, but Aricti (1) would disagree. Por-
haps it is the easo of the creative non~conformist whose historical position is to
changs itoms of accepted TRUTH by demonstrating non-VALIDITY,



(3) failure to differentiate TRUTH and VALIDITY

{4) impairment in classification.
Prior to hig proposed the msthod the 2nd and 3rd types of exrors were not distin-
guishable, lack of logical reasoning ability and the Yatmosphere effect' were
confounded,

One other study should be added to thoge categorized with the atmogphere

effect. In 1953 Shaklee (66) used a logical reasoning problem as a criterion in
a study concerning learning theory. He allowed subjects sundry types of related
practico prior to attending to the criterién problem., Those who had several short
rest poriods during practice (distributed practice) were superior on the problem to
those who had one long rest period (massed/spaced practice) and both of these
Eroups woere su_perior to one that had no rest period {(tuassed practice). If an en~
vironmental factor as subtle as type of practice influence reasoning performance,
thie would be the most sugpestive of the "atmosphere' studies. However, before
accepting Shaklee's results as demonstrating this, it is necessary to take into ac-
count his comment that "high solvers' did not differ in their performance regardless

of the type of practice.

2. BEiffect of moental pathology. If logical reasoning is innate, mental pathology
itseli should not change a schizophrenic's laws of logic, His premises might be
baged on facta not accepiable to others, making his conclusione bizarre, but his
reascmi;lg need not be invalid. If on the other hand logic is acquired along with
grammar and eétmlatien of distances, the laws of logic would be subject to change

with acquired pathology.
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Exactly this contenticn, that the mental patient operates under a different
logic, was introduced in this country in 1544 by Von Domarus (82). He clajmed
that cbservations of schizophrenics revealed that they operate with a different set
of logical laws than the generally accepted four Azistotelian principles.* Specificaily
he noted that the schizoid pergonality is not baund by the law of the excluded middie,
Tho fallacy of the unexcluded middle allows s conclugion linking subjects in identity
on the basis oi a common predicate, Tor sxzample:
Napoleon, a powerful man, was ghort of stature.
I am short of stature.
Therefore, I am: Napoleon, a powerful maal
Accepting the fallacy of the unexcluded middie can lead to some inferesting
conclusions. In ong example by Arieti (1) a patient reasoned:
(The head of) Jesus is encircléd (v a halo of radiance).
A woman is encircled (by the valgar sommal slance).
Therefore, Jesus iz a woman,
Having proven this, it was no trick at all to ghow that a woman is a cigar,

in as much as cigars ave circled by bands, In this example, Arieti points out,

* Avieti (1) swmmarizes the four Aristotelian principles: (a) law of identity,
A is always A and never something else; (b) law of contradiction, A cannot
be A and something eise; (¢) law of the excluded middle, A is eliher A or not
A; and (d) law of sufficient reason.
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the TRUTH of the premises is rensonably acceptable and only a failure in logie
accounts for the conclusions lacking TRUTH, *

The observation that echizophrenics commonly comuit the fallacy of the
unexcluded {or undistributed) middie is called the Von Dormarus principle,

Having eatisfied hlgelf that schizoid thougit does indeerd present the Von-
Domarus principle, Ariell oxpanded the meaning of the principls. Iirst defining
the logic system that allows the undistributed middle as the "paleclogic™, he re-
states the Von Domarus principle: ""Whereas the normal person accepts identity
only on the bagis of identical subjects, the paleologician aceepis identity based
on identical predicates”. Arieti goes much further than Von Domarus' observation,
howeveyr; he states that the paleologic was ihe coramon form of reasoning prior to
Aristotie and is still prevalent in primitive cultures. For szample:

Ky eneray posgessed this halr and these {ingeraall shreds.
Thiz magie doll now has this hair and these {ingernails.
Therefore, harm committed on this doll will befall iy enemy.

Arieti also proposes that ehildren are paleologicians before they mature into

Aristotelian logle:

I am at this candy counter in this store.

* 1t should be pointed out that the patient did not construct the syllogism,
He confined himself to obaerving that Jesus is a woman and adding that a8 worean
ig just like a good cigar. Arieti assumed the reasoning process given here,



This lollipop is ai this counter.
S0, this lollipop iz now mine.
Mythology too, he says is based on the paleologic:
Cagsandra speaks propheciss such as no mortals gpeak,
The gods speak prophecies such as no mortals speak.
Cassandra gpeals the prophecies of goda,
Arieti presumes dreams are based on the paleoiogic:
Xy wife is n young, light-haired woman,
This person I am strangling is a young, light-haired woman,
Therefore, I am (in this dream) strangling my wife!

Suporstitions are examples of the paleologic:

I delayed in dread looking at my cards last time and got a good hand,
This time also I need a good hand,
8o, i I just slowly ease these cards apart...

Arieti says we intentionally employ tho paieologic in order to create or
enjoys hmor. ("Since arviving in Moscow, I find Ruseian is a very guttral lang-
uage, This morning I belched at breakiast and the pretly waitress slapped me!

- Bob Hope)

Tndeed Arieti claims that the Freudian interpretation of dreams, sexual
psymbolism, the "whole Freudian technic" is based on the fact that ths subconscious
of each of us utilizes the paleologic, If Aristotelian logzic is, as Arieti theorizes,

Hmited to the normal, adult, awake, civilized, objoctive, serious person, then
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logic must surely be acquired, acquired since Aristotis, and rather tencously
aintained,

It 1z not necessary to accept Arieti's contentions on the basis of his argu-
ments. Actually it should not be aceepted upon his argument, which contains a
logical fallacy (that primitives, children, dreamers ,A ete. are linked in identity
by the common predicate of the fallacy of the undistributed iniddle)*. Every one
of his exawmples could be just as easily accounted for by assuming the reascaing is
VALID but that the prerises upon which it is based are nol necessarily TRUE. The
actual test of hia theory is an empiric ons, do schizophrenics aciually commit the
fallacy whereas normals do not ? No such test had been made by 1538,

3. Physical effect. I reasoning ability is innate, logic should not show

deterioration under stress. When the physical stirzuli are sufficient to diminish
mativaiion for the taslk, or to directly interfere in the performance of it, of course
reasoning would be less efficiently expressed, but no change in the manner of the
logical process itself would be expoected. No experinients have been done directly
on the question, but a few have a suggestive relation,

Maag (G3) developed a reasoning test to meagure decrement in performance
with the lack of oxywen, for military application. Ho was successful in this, sug-

sesting that reasoning perforraance is more sensitive to hypoxia than are physical

* Intorestingly, his fallacy is the fallacy of the undisiribuled middle,
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maasures. A suggestion by the author, however, that the test be used in other
stress situations indicates that the experimenter apparently felt the performance
was affected by the stress in hypoxia, rather than that there is a direct relation-
ship between acquired reasoning and environmental stimuli.

Phlllip (59) found that lysergic acid diethylamide (L8D-25) distorted thought
processes, but he dida't clarify whether laws of logic were modified or whether
hallueinations added gratuitous daia for premises.

Hurst (25) noted that 5 non-schizophrenic patients who ordinarily did not ex-
bibit thought digsorder did so when under the influence of intravenous amylobarbitone
solution, His interest was in demonsirating that schizophrenic patients should not
be interviewed under influence of this drug lest {lase diagnoses be drawn, and he
did not clarify whether the thought disorder was INVALID logic or UNTRUE premises.,

Overxall, Brown, and Geniry (57) trained 33 rhesus monkeys in intermediate
size discrimination and then subjected them to § levels of radiation dosage. A test
of transposiiion was employed to determine the extent of utilizing relationships
between stirmuli for solution of this animal deductive problera. Relational learning
was found to decrease as a linear function of radiation increase. ¥ one is willing to
genoralize unreservedly from riesus rionkeys {0 hwmans in deductive reasoning,
the reszults sugpgest logic is acquired. The main regervation in such a generaliza-
tion here is that an animal's cxpression of the solution to a problem is physical
{not verbal) and is thus bhandicapped to some degree by the radiation dogage, 1 is
not possible to distinguish between the reasoning process and the efficiency of the

responses from which the process is inferred.



A unique study of this nature is ope by Nslson and Noely (53), who trainad
mice to selzet the correct runway for reward by solving a modification of Maler's
reasoning apparatus, an acceptable deductive problem for animals, They offerad
a puisatmg magnetic field 18,000 tiznes the earth's magnctic fiald" in infensity, as
a cue o assist the animals in drawing the proper conclusion, It had no effect on
their reasoning, apparently, for it didn't aid their performance,

CGordon and Tikofsly (18) tested 40 brain-injured pationts on ¢ reasoning test
involving both deductive and inductive steps* and analyzed the scores. They divided
performance into three factors: spatial perception, Cestalt flexdbility, and reason-
ing sbility. If brain injury is agsumed to interference with acquired skills, the
best that can be drawn from this iz that at least gome bmi&i;xjured patients can
continue to reason,

In gensral, the fow studies touching upon reasoning under various physical
stimuli add little to the question of the nature of logical reasoning ability. Of
course none of them were underiakan with that intent, but such a study could be
done relatively simply by steadily increasing a performance degrading stimulus
and noting whetber the decrenient is due fo logical inllacies or to deterioration of
motivation, perception, or some other such factor. No such study had been done

by 1858,

* The Gottschaldt Embedded Figures Test,



B. Faector analysis of reasoning.

In the 1950's while the possibility of making conparisons of every possible
correlation between different factors was highly popular, i was natural that
reasoning ability should attract some of this attention. I logical reasoning ckills
could be broken down into components, it should bear heavily on the question of
whether the skill is to be considered acquired or innate. S;iacificaﬁy, if it were
composed of other skills, such as intelligence, perceptual acuity, reading skills,
and so forth, the evidence for loglc as learned would be ¢irong., On the other hand
if separation into factors, while peeling oif relatad skills failed to separate the
core factor of reasoning, that core factor might be cansidered innate.

The first review of factor analytic studies of reasoning was by Marron in
1953 (54). Comparing factor analyses to that date, he reported that agresment
could be reached that five factors were involved: 1. Sequential induction, I, Con-
crete analytic induction, IM. Abstract analytic induction, IV. Sequential deduction,
and V. Complex deduction. This added nothing to the subject that would not emerge
from 2 casual conversation with g logic instructor. Bul it is seen from the titles
of the studies that Marron had at his disposal hefore 1953 that factorial studies had
not yet seriously studied logical reasoning.

In 1953 Howie (24) analyzed the results of 15 reasoning tests, intercorrelated
scoras, and factored separaiely for the two sexes. He also worked with two types
of scores, number rizht, and number wrong in timaed tests, For both sexes and both

types of seores he found, among other factors, a "general reasoning’ factor, In the
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orrovs timed analysis ﬁxe found also a unique factor he tontatively called
Meantion',

Algo 1n 1853 Green et al. (19) reported an analysis of the scoves of 32
tezts administered to 253 subjocts. Besides isolating four related factors
(verbal comprehension, numerical facility, perceptual speed, and visualiza-
tion) they reported several reasoning factors, two of which they ca led "general
reasoning” and "logical reagoning”. They counted Msymwbol substitution” as a
reasoning factor, too. Other reasoning faciors they apparently belicved wore
acquired, for they nared them, "education of percoptual relations™, "education
of conceptual relations”, and "education of correlates' For the purposes of the
present exanination it is ger*nmxe to note that afier siripping off non-reasoning
and aecquired reasoning factore they were leit with two relatively "pure factors.

Tactorial studies continued (27,05) and in 1834 CGuilford et al, (201) reported
the results of a factor analytic siudy of Navy reasoning tests and the Air Foree
Aircrew Clasgification Battery. From 32 experimscental tests for the Navy and 22
standard Afr Force tests thoy exiracted 16 factoré. Twelve were non-reazoning
factors and three were congidered acquired reasoning skills (cducation of corre-
lates, education of perceptual relations, and education of coneeptual relations).
They also were reduced to a basic factor they elected to name "general reasoning. "

Algo in 1854 datin and Adkine (86) published a second-order factor analysis
of reasoning abilities, and named five factors: precision in forination and use of

verbal concepts, general verbal fluency, visualizing spatial constancy during



movement, spoed in analysis, and flexdbility in analysis. While it appears the
latter four are not basic reasoning ability, the {irst inay bo open to such inter-
prefation. It is poselble to ineist that what the anthors meant by "precision in
formetion and use of verbal concepis" is essentially what is wmeant by logical
reasoning itself and could conceivably be used as a definition for logical skill,

In 1858 Kettner et al, (28) atiémpted to go degpar into the matter by a
factor analysis of the factor formerly extracted and named, "general reasoning',
From a battery of 23 tesis, they exiracted and namoed agnin sevoral non-reasoning
factors (verbal cowmprehension, numerical facility, visualization, education of
patterns, handling complicated procedures, trial and error manipulation, and
i*saiiz achiovement), In addition, they identified two factors as "ogleal evaluation!
and "'goeneral reasoning'. In atiomapting to explain why they named this factor within
the factor "general reasoning' also Vgeneral reascning'', they appear to be describ-
ing the skill of defining problems.

Frick st al. (13) also attempting to deal more gpecifically with a formerly
entracted factor, broke down "exibilily in reasoning” into "verbal comprehension,
originality, idsational flucncy," and again, "logical evalusiion” and "general
reasoning'.

In 1956 Guilford, Keitner, and Christensen {21) altempted to e;:plaizi what
factorial studies had yiglded about the nature of the general reasoning factor.
Appavently it is an unbreakable factor. They feel that it can best be thought of
a5 "the comprehendiny and stﬁzcturing of problems in preparation for handling

them', This final summary does not answer the question of whether loglcal ability
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is to be considered innate or learned. That successive analyses fafled to bresk
up a general reasoning factor is encouraging to the viewpoint of innateness. On
the other hand, when the authors describe it as the preparing of problems for handl-
ing, it appears certain that the logic professor will contend that this is exactly the
core content of his course. The issue remains at this point, nothing having been
added from factor analysis since 1956,

* * *

Having examined the evidence up to about 1058, at that point the question of the
nature of logical reasoning ability was dominated by Piaget and his students' sugpes-
tion from developmental studies that logleal reasoning is learned as a child, by
Richter's contention that logical reasoning is subject to various atmosphere effects,
by Arieti's application of the Von Domarus principle, and by Guilford's summary of
factorial studies.

At that point the evidence was strongly for logic as learned, and learned largely
outside the logic classroom. By that time testers were bold enough to propose tests
that purported to measure reasoning ability. NcNemar (41) and Lefford (32) produced
tests for experimental purposes, Wechsler (83) purported to include a reasoning
measure in a larger test, and others such as Hertzka and Guilford (23), Morgan and
Morgan (49), Burt (6), and Lowry (31) put tests on the market.

By 1956 also, the conclusions from the several lines of research here examined
had been generally accepted in psychology and were being presented to students, An

example is Ruch (63) who in the 1363 edition of an introductory text presented all the
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conclustons of 1356, He starts by telling the readers that syllogisms are not limited
to "the highly trained thinker' having been learned in everyday experience as per
Piaget. He goes on to advise the use of "formal logic" to check opinions implicitly
acecepting Richter's reproesentation of the atmosphere effect in opinion forming, He
then goes on to devote half a page to a proposed aid to setting up problems to be
solved diagramatically, as Guiliord would recommend. Pufting his whole discussion
in a section of the textbook designed to help the student aid himself suggests that
Ruch agrees with Arieti that logical fallacies are not normal., And in his presuruption
that half a page of logic instruction in a psychology text could change logical reasoning
ability, he clearly reveals that he accepts the skill as an acquired one.

| Ruch probably represents the present state of the field in psychology, given the
normal lag in publication and teaching. However, the frontier of the topic has changed
congiderably since 1959, and none of Ruch's assumptions can be unequivocally accepted
now. S5ix studies published since 1959 that ﬁave inverted the status of the issue will
now be examined.

The so-called "atuiosphere effect' was carefully re-examined by Chapnian and
Chapman (8) who published their results in the Journal of Experimental Psychology in
1959, They noted that all the atmosphere studies since Sells suffered from a gerfous
flaw; all results were based on errors made by subjects who also got other items
correct, No account wag taken in any analysis of the items correctly decided, and
in fact little account was taken of subjects who got nearly all items correct. Subjects
who got all items correct, prior to Chapman and Chapman, never contributed anything

to tabulations in research on the matter of logical reasoning ability.
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Chapman and Chapman constructed a syllogisms test of "negative" and "positive”
and algo "particular" and "universal" premises. Subjects made a multiple choice of

the logical conclusion to be drawn from sach syllogism, but no choice was actually

yalid. Testees had to commit a logical fallacy on every item, and under these cir-
cumstances it could easily be determined which, if any, type of error is preferred
without trusting to chance that the students who commit the most errors commit them
in proportion to those who coromit few. They did indeed find preferred erroxrs, but
they were of neither the "negative” or 'particular' atmosphere effects. They found
the most common error, in fact the overwhelming tendency, to be the "lallacy of the
undistributed middie" among their 222 college students,

The authors point out that their results strongly disagree with the "atmosphere
effect' popuiar so long., The posgibility exists that students who miss more items
prefer the type of items that suggest an atmpsphere eftect. In additions, Chapman
and Chapman (8) state:

"Von Domarus and more recently Arieti suggested that in

syllogistic reasoning concluding two things are the same because

they share a common quality is distinctively pathological. They

gay this error is found in schizophrenics, but not in normals.

Clearly, our resuits contradict their suggestion.'’

Chapman and Chapman‘were willing to speculate on the appeal of the fallacy
of the unexcluded middle to reasoners. They noted that it rises whenever a subject
fakes the converse of a universal statement. For instance, when the universal

premise, "All A are B" is given, people tend to accept its converse, "All B are A",

which is a logical fallacy. The authors note that this is genorally acceptable in
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reality (e.g., All right angles are 30° angles, and all 0° angles are right angles)
for ordinary purposes, although it is not acceptable in deductive reasoning. Accept-
ing the converse of "particular' statements is more risky in everyday life (Most
execufives are Republicans; Most Republicans are executives), and the students did
not tend to accept the converse of particular statements.

So essentially, although Chapman and Chapman did not state it this way, what
happened was that when problems were unsolvable, the students reverted to their
everyday TRUTH gystem. It seems reasonable to malke 2 certain inference from
their study, although they did not specifically corcpare "neutral' and "emotional”
items. When Lefford did so and limited his results to an analysis of errors, he anal~
yzed only those instances in which his subjects wers {orced to revert to their TRUTH
systems, and naturaily found a relationship between problem answers and personal
convictions. Conspicuously missing from h;s analysis were those answers the sub-
jects correctly got VALID, although contradictory to their TRUTH belieis.

An {nteresting implication of the doubts the Chapman and Chapman study raises
about the "atmosphere effect” and the "Voﬁ Domarus principle" is that possibly in
thoso studies where the more logical subjects' resulis were systematically excluded
from the tabulations, the results of inherently less logical subjects were used to demon~
strate that no one is inherently logical. With this possibility in mind it is illuminating
to refer back to the Shaklee (66) study. When he reported that the types of practice

had an effect on reasoning performance, he also noted that it did not affect "high

solvers'.



In this light also, two other studies nwust be dismissed. Galer, Lee, and
MeQuitty (14) nave 674 high school students a test of logical inference and stated
the results supportad the hypothesis, "that consistent response sets or cognitive
styles can be identified by confizural analysie of a single test", Analysis was based
totally on errors.

‘That the importance of the Chapman and Chapman study has not been recognized
iz indicated by a recent book in which MceGuire (40) says logical thinking is gaid to
exigt in the likelihood of adhering more closely to logical conclusions, and wishful
thinking is sald to exist in the likelihood of adhering more closely to the "desired"
state., It is necessary for him to assume emotional influence to malke thia statement.

This blind assunption led McGuire to make a gerious design flaw In an experi-
ment in social psychology he later reported (39}, He constructed 168 syllogismas, then
raixed the 16 major, 16 minor premises and the 16 conclusions into a 48 item question-
naire, He had 120 collegs freshmen rate each item for 'probability" and "desirability".
Then during the following week, he selectively sent persuasive messages to half the
group, and re-arranged the items into syllogistic form., At the end of the weck, ke
re-administered the revised form and reported that for both the persuaded group and
the control group tie discrepancy between probability and desirability had declined.
He explained that the improvement for the control group was because when the items
were put together into syllogistie form, the conclusions were made more tenable to
the subjects because tho two premises and conclusion were "contiguous in a Socratic

effect". It 18 more likely that the discrepancy between probability (VALIDITY) and



desirability (TRUTH) lessened when the problems became solvable., The only
reason any discrepancy remained may be because of inherent differences in logical
reasoning ability, which differences were assured when McGuire limited his sub-
jects to, as he says, "the lowest 30% of academic achievers". He has made his
problems availabie through the American Documentation Institute and an examina~-
tion of them suggests that had he used the highest 30% of academic achievers he
would have failed to find the statistical difference that he advances to support his
hypothegis.

Turning ngain to the conclusions arising fromtihe research along the line of
development of reasoning in children, the question leit unsettled was whether reason-
ing ability was more clesely related to the child's learning experiences or to emergence
of innate abilities. A study by Beaumariage (2) in 1960 tends to contradict tho pre-
viously accumulated svidence. He administered both the California Mental Maturity
Test and Cyril Burt's graded Reasoning Test to 4th, 5th, and 6th grade pupils. He
found Spearman rank differonce coxrelations significant and in the vicinity of . 20,
which throws some doubts on the prev_ious evidence of orderly development of reason-
ing with experience. He finds logical ability more closely related to meantal age than
to chronological age,

Turning again also to the line of research dealing with physical effects on
reasoning, a study by Broghammer and Huhnstock (5) tends to contradict in 1960
the previous conclugions. He reports that '"Results with ten normal males and fe~

males indicate that ability to remember decreases undex the influence of IBD-25,



but logical reasoning remains constant, " ‘The importance of this study is hard to

judge. It is a German experiment; the test used is the Amthauer Intelligence Struc~
tere Test; and the original reference is not availabls, If the author's conclusions

may be aceepted ‘as they are stated, it is strong evidence that logic remains unchanged
under the influence of a physical stimulus, which would favor logical ahﬂify as inherent,

By 1960 then, all lines of evidence that had bean accumulating for the previous
25 years and largely accepted into the mainstream of psychology had been subjected
to severe doubts., By 1560, the issue was again an open one. It is now appropriate
to examine the evidence brought since 1360 to determine whether anything further can
be brought to bear on the guestion at hand. For convenience I have divided the more
recent evidence into two main lines of research.

One recant line of research I refer to as those attempts that have been made to
construct logic tests which will predict criteria, a relatively recent move, for which
Stewart (70) is the most active spokesman. The other is the relations of logical ability
to other factors, in which Morgan (45)* dominates the field. Those relating to criteria
will be examined first.

A, Criteria studies.

The first study in which reasoning scores weore validated against independent
criteria is one by the U. S, Department of the Army (80) published in 1553 without an

author credited. 63 reasoning problems were administered to 225 basic military

*Actually Morgan did ell of her work prior to 1360, but I have included her
in the post~1960 section as ahead of her time in the sense that she was free of
the bias® prevailing before 1959,



trainees in addition to the standard Army Classiiication Battery, composed of ten
standard tests. All 75 scores were validated against usual military criteria of
training success. The bost single predictor (. 35, significant past . 01) was a verbal
classification test on the regulér ACB, but it was noted that "several reasoning
factors appear to offer promise of incroasing the predictive eificiency of the ACB."
The reasconing factors involved were not discussed, and no further information hos
been made public.

In 1855 Morgan (47) reported the results of administering a 75-item: deductive
veasoning test to 97 finalists in the Westinghouse National Sclence Talent Search over
three years. The winnors were exceptionally talented youth, so Morgan offered the
means of several groups for selection as a conirol group. Among them were engi-
neers, lawyers, and cullege graduates selected as Vexecutive potential’, The
Seience Talent winners scored significantly bigher (past . 01) than any of the control
groups and the author concluded the test waé successful in measuring the reasoning
ability necessary to scientific talent. Her assuniption that sclence is based on de-
ductive logic can be disputed {e.g., Popper (61) says iis is based on inductive reason~-
ing} but her results are suggestive to the issue of this discussion. It might mean
that inherent logical ability underlies science falent, but when McCoy (27) compared
college seniors majoring in science and non-science subjects, holding intelligence
constant, he failed to find such a difference. On the cther hand Morgan's results may
indicate that logic is an inherent trait related to intelligence.

In 1962, Sister Canisia did an exhaustive study (7) among parochial school math

students aimed at isolating thoge factors underlying math ability. Utilizing ten
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standardlized math tests, plus 36 more of her own, she did a factor analysis,
Three factors emergerd: education, organization, and reasoning., (She also notes,
incidentally, that the "numbor factor' has no relation to math ability). Later she
was able to predict math ability validly for parochial school students from the
three factors.

In 1961 Davis (10) in reporting on meagurement of mental ekills in the Air
Force coramented, "Arithmetic reasoning items are widely used in Alr Force
personnel selection tests because of their high reliability and validity for a wide
range of performance criteria.”  Arithmetic reasoning is mainly deductive
reasoning,

Valentine (81) reported in the British Journal of Educational Pgychology in
1961 that "a reasoning test" adininistersd to over 1,000 applicants to British "uni-
versity and training college' students was successful in predicting which scholars
later earned academie honors. He also noted that the reasoning test "seems velatively
independent of education.” X it is true that 2 reasoning test achieved criterion validity
and was independent of edneaiion, it would be extremely strong evidence in favor of
logical reasoning as innate, However, only the Psychological Abstracts summary
of Valentine's paper is avaiiable for this discussion.

In his doetoral thesis in 1961, Stewart (70) states that he made "perhaps the
first attempt at predictive value of a logic test." This is a bit immniodest in light of
the U.8. Army {(80), the Morgan (47), the Canisia (7), and the Valentine (81) attempis,

but in any case Stewart's attempt is an unusually well~designed ona in the history of
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logical reasoning research., He is the first to take note of the three forms of logic
problams. Former testers either restricted themselves to syllogisms (2,8,20,32,
50,62,65,77,85,87); mixad deductive problems freely (1,4,7,9,12,27,81,37,38,39,
43,45,46,47,48,49,58); wmixed deductive and inductive (5,6,13,18,19,20,23,24,28,
30,35,36,80,83), or failed to report the type of problems used (33,53}, Stewart
constructed his test of 45 deductive verbal problems; 15 modus ponens, 15 modus
tollens, apd 15 sylloglsms. ¥

High logic scorers were predicted to do batter then low logic scorers on
three criteria: reading comprehension, verbal ability, and grade point average,
criteria measures being drawn independently. Differences were as predicted and
siznilicant. His results do not bear of the issue of innatoness for his criterion
measures are such high order cognitive tasks that whether logic is innate or acquired
it iz more basic than they.

Of mores interest from his study is another finding. He notes that modus tollens

is the iype of item most missed. Modus tollens infersnces are drawn from the predi-

cate, 80 that exrrors in modus tollens are mostly a maiter of acoepting the converse
of a statement, the same popular error that Chapman and Chapman noted.
With this distinction in mind, Stewart has re-examined the ""atmosphera effect"

again with the additional control (type of problem) that Chapman and Chapman did

*  Modus ponens: PDOQ Modus tollens: P>Q Sylloglsm: PoQ

P “Q G2R
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not have., Constructing a test of the three types of problems, subdivided into prop-
ositional and assertical forms, and further subdivided into in positive and negative
content (72), he found the atmosphere effect operating in all three propositional forms
and in assertical modus ponens and syllogisms. The one exception is the assertical
modus tollens, which includeg the bulk of items in which one is tempted to aceept

tho converss. Since tho assertical form is the most common in averyday usage, it
would appear at ilrst glance that SBtewart found precisely the fallacy most common in
the results of Von Domarus and Chapman and Chapman, is the one most resistent to
the atmosphere effoct, which lmplies that not only schizophrenies but most people
commonly operate outside tho Aristotelian law of the excluded middie.

One must look past this first glance, however, for in gpite of his many excel-
lent controls, Stewart ignored the example of Chapman and Chapman and based his
ana.lysié on errors alond, where correct responses were possible. He allows the
| nogsibility that his resuilts are limited, and heavily weighted to, less logical (perhaps
inhereutly) subjects. The end result may be that high solvers may miss a few of the
difficult modus tollens, but they are not subject to any atmosphere effect,

Although this keeps Stewart's results from entering the discussion of mh:arence,
it by no means diminishes the important work he has done in demonstrating a necessary
new control. His work on conirol continues; recently he reported (72) on a compari- |
son for rellability between tests of 30, 42, 54, and 66 ftems with controls for form,
type of problem, and emotional tone of content.

Stewart carriesthis control further in another discussion (71). He pointa out

that all testa purporting to measure critical thinking although using a variety of
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combinations of loglcal laws, always use the Principle of Inference. Whitehead and
Russell (84) define the principle of inference, "Where P2 Q is TRUE, and P is TRUE,
Q is TRUE," In discussing use of reasoning, or in psychological testing when we

say someone does not possess a certain law of logic (say, the excluded middle), we
always implicitly assume that he does possess the principle of inference, "It fol-
lows then...and the experimental variable In each case is the law from which infer-
ences are reade. ' All the experiments dealing with syllogisms (2,8,26,32,50,62,65,
68,77,85,87) and all those dealing with the fallacy of the undistributed widdle (,8,23,
55,82) are subject to this criticism, In every case they compared skill on syllogisms
with lack of skill on syllogisms, by errors, The comparison could hava been, Stewart
says, with modus ponens a8 representing a relatively primitive principle of inference.
If all the studies were re-oxamined and the statistical test made this way instead of
as they were, the resulls might be different.

Most of the pre~Stewart studies are not well enough reported to re~-examine in
this light, but the Chapman and Chapman study is. They found an overwhelming
tendency fo accept the converse, a {ailure in modus tollens and in predicative syllog-
ismg. However, if they had found errors in modug porens to the same extent the
principle of inference itself might have been lacking. Looking azain at their data it
can be scen that errors in modus ponens are virtually lacking, Their results are
still significant by Stewart's new standard.

At this point Stewart's resuits do not bear directly on the issue of whether

logical reasoning is innate, But he is apparently still publishing, and if he continues
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adding controls in his present vein, he may ultimately develop a test so pure that
the question can be angwered directly. (That is, a test that people scoreoninsa
normal distribution, regardless of training.)

B, Relational studics.

Although concurrent relationships in themselves do not establish céusal
relationships, thay constitute most of the data from which predictive hypotheses
are formed, especially, in the behavioral sciences. To this end, the studies show-
ing relationships between logical rsasoning ability and other iactors will be examined.

In 1956 Morgan (46) published the results of a counparison butween a verbal
deductive reasoning test and age and education. Interproting former research as
suggesting that acquired abilities remain while more inherent factors decline with
age, Morgan compared men in their twenties with men in their thirties, both groups
divided between bachelors degree and maste;:s degreo holders. The youngor group
scored significantly higher (. ¢1) for bachelors but not significantly for the masters.
This woald tend to indicate that logical ability, like intelligence, declines with age
and tends to pupport its inherence, The author does not quickly so conclude, however,
on the chance that since all testeces were applicants for jobs it is poszible that the
younger group were on the whole guperior for bachelors but not masters. This pos-
sibility is speculative, as the author uffers no evidence for it. Failing to accept her
speculation, the only block to interpreting the experiment as supporting inherence is
the question of whether inherent abilities do decline with age. Although Sward (74)
found no evidence of decline in superior men, Wechsler (83) is representative of the

many researchers who note that the niore independent a single skill is of education
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the more likely it {s to dscline with age. Probably the most interesting of these
studies is one by Ni and Hsiao (54) in Taiwan, After finding mental declination among
7,397 rotired servicemen in a roughly linear decrease on the Beta intolligence test and
the Minnesota Spatial Relations Test, they end their article with a note re-affirming
thelr respect for their elders. More closely related, however, is one by Glanzer
and Glaser (17). They tested in both cross~section and longitudinally to probe for
age-ralated changes with a battery of 14 mental abilities tests, 8 of 14 showed 8 de~
cline, but four showed a net increase. Although the anthors made no note of it, it
is intriguing in the present discussion to note that "numerical compuﬁation, " Ynumerica
approximation", and "mathematical reasoning'" were among the four showing an in-
creans! This presents the most serious block to iInterpreting the Morgan study on
age as supporting innate logical ability,

Ancther study by Morgan (45) concerned sex differences in logical reasoning,
Mogt other researchers foand no sex difference (2,4,4,8,9,12,32,537,38,46,55,58,60,
33) and 9nly Koatik found such a difference (30). Morgan also, found no difference.

Tandon (76) included subtests of "comprehensive reasoning' and “drawing in-
ferences' in a general intelligence test given 120 university students and found the
"ecomprehensive reasoning! scale had a zero corvslation with the rest of the subtests,
while the "drawing infercnces" subsqale correlated on the , 05 level with othexs.
If it imay be assumed that the "inierences" is a purer reasoning measure, these re-
sults mildly tend to relate Intelligence and reasoning.

Evans (12) added to evidence about logic incidentally when he used programmed

symbolic logic in investigating "teaching machins' variables. He reported cortain



findings relating to setting up learning programs for the "machine", but of more
interest here is that in three criteria of learning logic (time spent, time taken on
tests, efrars on tests) by coliege students there was no difference for sex mathe~
matical experience, or class in school. This is some puggestion that logical learn-
ing ability is not as much dependeni on acquired related exporiences as on direct
acquisition, or perhaps, inherence.

McCoy (38) made a direct comparison of logical test scores and intelligenca.
For various verbal intelligonce tesis iho correlation with the Morgan Test of Loglcal
Reasgoning for 93 college students was .49, significant past .01; and the correlation
bhetween the Morgan Test and the WAIS for 18 students was .70, also significant be=
yond .01, Interestingly, the Wechsler subtest with the lowest correlation to the
Morgan was the Similarities, with an r of .13, not significant, Why the Similarities
does not correlate with the Morgan when Wechsler calls the Similarities a reasoning
teat may be because the Morgan is deductive whiie the Simmilarities is inductive. In
this respect, the deductive Wechsler subtests (Arithinetic and Object Assembly) are
among the highest subtest corrslations with the Morgan. McCoy's study suggests that
the relation between deductive logic and intelligonce may be because both are inherent
gualities, but it does not yule out the possibility that intelligence aids in acquisition
of logic.

No doubt the most important of all the relational studies reported is one by
Morgan and Morgan (48) comparing persons who had completed a course in logic in

college with those who had not. This comes the closest a relational study can to the



issue at hand, Two groups of college graduates, 67 in each group, were mafched

for sex, age, and collebadegree. Those without training in logic scored much above
chance, but significantly lower than those with logic training (,0l). The first impres-
slon of the study is that'r the difference is due to training, However, the difference is
disturbingly small; those withmt training scored a mean of 21 compared to 29 for
those with, on a test where scoros could go as high as 75, Furthermore, about a
third of those without training scéred higher than tho {rained group mean, This seems
to make clear that is loglc is learned, it is primarily learned outside the logic class-
ToOoMm.

- The authors were not satisfied with aceepting the conclusion that the sfudy showed
logic to be acquired. They raised three questions: (1) is logieal ability related to
intelligence ? (Later answered affirmatively by Beaumariage and then McCoy); (2)

Do more logical students matriculata into loglc classes 7; and (3) How much logic
is learned in the elassroon;? The present study bears directly on these latter two
questions, Ii as Morgan and iforgan hint, logie classes teach little logic, then not
only might logical ability be inherent, but the Morzan Test of Logical Reasouing may
be a new Instrument at the dispozal of psychologists to measure this inherent quality!
Before any further asswinptions are made as to the efficacy of logie courses (or haif
pages on it in psychology texts) the possibilities of the Morgan Test of Logical Reason-
ing need to be iully explored.

Preliminary to the preseat paper the author administered the Morgan Test of

Logical Reasoning to ten logic classes taught by six difforsnt professors in seven



differant schools intho period 1958 te 1960, . In every case the logic class failed

to gignificantly fmoprove its mean score on the re~test at the end of the course over

the pre-test at the beginning of the courss! This seems to have given the teaching

of logic an adequate opportunity to demonstrate that logical skills are acquired, if

the Morgan Test i8 accepted as a valld measure of logical reasoning. Validity of

the Morgan is based on (1) face validity (it 1s, after all, a fest of 75 logic prebloms),

{2} predictive vaildity in choosing job candidates in personnel practice (no rigorous

situdy made), (3) relation to exceptional scientific achlevement in youtﬁ, (4) relation

to intelligenca. This leaves the construct validity of the test still lacking, but the

relationships and the disiribution of scores show the Morgan Test moasures something,
It may measure verbal intelligence. In fact, this is a good possibility, as the

test is long and difficult by any standavrds and high scores are rare. I is reasonable

to agk if the Morgan is shmply so difficult that it is an intelligence test, The most

direct answer to this question is to validate a short form of the Morgan containing the

core discriminating ability of the original. This ig not to say that the Morzan needs

to be revised for applied use* which may saprlﬁce its uniguo quality, but is rather

meant as a short excursion away from the original {o angwer the most needling quos-

tion about it. If a short form Revision can be validated against logic training in the

clagsroom, 1t would sugrest that the long form is shnply ingensitive to training, probably

becaase it i8 so long ond difficulf. If the short forza, lika its parent, also fails to

*However, it should be revised in any case, to take into accounr the results
of Chapman and Chapinan and Stewart, and to make it less cumbersome.



differentiate trained and untrained logicians, it would suggest that the long form
measures inherent ability.
Purpose: The purpose of the present study is to validate a short form Revision of
the Morgan Test of Logical Reasoning (49) against the criteria that can be derived
from the assumption that a regular college course in formal logic improves logical
reagoning ability, The purpose will Lo met if validation is supported per examina-
tion of the following three hypotheses:

Ist HYPOTHESIS: SCORES OF THE SHORT FORM REVISION ARE

CLCSELY RELATED TO SCORES OF THE ORIGINAL 2iCRGAN TEST

OF LOGICAL REASONING.

2nd HYPOTHESIS: SCORES OF THE SHORT FORM REVISION ARE

HIGHER FOR A GROUP INSTRUCTED IN LOGIC THAN FOR A CONTROL

GROUP,

3rd HYPOTHESE: S8CORES OF THE SHORT FORM REVISION ARE
CLOSELY RELATED TO SUCCEES IN LEARNING LOGIC,

To meet the immediate purpose of the present sindy, validation of the ghort
form Revision, will also add evideéxce to the unique position of the Morgan Test of
Logleal Reagoning in the Iargor theerstic question of whether logical reagoning
ability is to be congidered inherent or acquired. To fail to meet the present purpose
might also add evidence in the Iarger question.

But in either event, the procedure of the present study is confined to the im-

mediate purpose, and any comraenis on the larger question are left to discussion.
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CHAPTER II - PROCEDURE

Construction of the Revision: An item analysis was performed on the Morgan Test

of Logical Reasoning, The answer sheots of 258 college siudents were used. None
af the subjects whose answers were used in the item analysis were in the present
exporiment, The students on the item analysis had attended different schools and
had all completed a college course in logio. The sample appeared to be typically
distributed as to Morgan scores, i,e,, they fell into an esgentially normal curve
but with some pogitive skewness.

The 258 answer blanks wore divided into three Morgan score levels: high
- 40 or over, middle - 10 through 39, and low ~ 3 or under,  The mean Morgan
score for college students is nbout 22, The high group included 70 answer Bheets,
the middle had 120, and the low was 58. For each item there was tabulated: @) how
many of tho testees in tho level had completed it, (2) how many of those who had com-
pleted it had it correct, {3) the psrcentage of those who had completed it who had it
correct, and (4) the gald percentage minus 50. The tabulation in four columns for
each level is in Appendix IV,

After tabulation, the "'value" of sach item was computed from the following
formulas

value - D -(nm ‘ - @)

where D is the percentage of testees {n the level who had the item correct minus 50,

and Uh", "w", and "1 are high, middle, and low levels. The difference for the
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middle group was taken ag an absolute value go that any distribution of the middie
group other than a 50%-50% gplit detracted from the itery value, The middie term

is an addition to the usual formula for item analysis item value and is intended for
its effect in degrading the value of items either too difficult or too casy. Usually

it is intended in a Revision to refain items of varying diffienlty level, but in the
present case the task of shortening a 75 {tem test to a short form requirsd extensive
discarding of items while attempting to retain the core disoriminating value of the
test. By this methéd the "valuo” of each of the 75 items on the original Morgan Test
of Logical Reasoning was computad; the results are also in Appendix IV,

SBeventeen of the twenty problems with the highest itera analysis value wers
gelected for the Revision, Three other items of lower value were added to make the
test exactly 20 itemna long for easier scoring.* Items were retained in the same serial
order they had in the Morgan. The directions for the Revision were re~written from
the Morgan dirsctions to finprove clarity. These twenty iterss and the re-written di-
rections, in mimeopraph form, constitute the Revision,

Ewperimental procedure; The exparimental group was an ordinary collepe logic

class. The control group was a college course in introductory psychology. Both
were taught in the same school in the same semester, No student was enrolled in
both claszes. The only pre-roquisite for the paychology course was sophomore or

higher status; there was no pre~requisite for the logic class, but it included no

*Failure to uge the top twenty items, as intended, was a clerical error,



{freghman, The two classes were comparable in distribution of age, sex, and col~
lege major.

The first day of the semester the cxperimenter met each class and explained
the oxact nature and intent of the experiment, and asked for voluntary cooperation,
Students wers aseured that all logle scores would be withheld from their respective
fngtructors until final grades for the courses were recorded. All voluntesred. After
the first day, one more student matriculated into the psychology class late and was
not used in the experiment.

After the explanation and still during the {irst class mecting each class was
administered the Morgan Test of Logical Reasoning, No time limit was a;t or men-
tioned and no one inquired about one, All testees finished befors the class period ox~-
pired, the longest taking 44 minutes. On the second day of clags before instruction
commenced, each class was given the Revision. No time limit was mentioned; the
longest time taken was 22 minutes. During the last week of clagses in the semester,
each class was again given the Morgan Test. During the exam:ination period and prio:
to the class exam, each class was administered the Revision. In the re-testing no
time limits were set, and the tiives taken by the slowast students was only slightly
more than in the first administrations.

The logic professor agreed to refrain from discussing any item on either test
form during the course. Ile surrendered course grades to the experimenter before
being informed of the scores of any students.

The level of motivation of the subjects may be inferred from the fact that 10 of

the 20 psychology students and il of the 20 logic students addressed postcards made



available to them to be mailed their scores and the outcome of the experiment after
the end of the study.

The Morgan scores are number-right-pinug-nursber-wrong, the authors' cor-
rection {or guessing* (48), and the Revision was scored the same way. A copy of the
Revision is Appendix V. The Morgan Test of Logical Reasoning is copyrignted and

available from the authors (49).

* The actual formula to correct for guessing is number right minue ﬁ%-‘-l

times the number wrong, whero ''n'" is the number of choices per itom.
In the case of the Morgan and the Reviglon there are only two choices so the
formula reduces to number-right-minus-number-wrong.



CHAPTER III - RESULTS

Raw scores of both the Morgan Test of Logical Reasoning and its present
Revision are presenie. in Appendix I. The raw score r:eah for the Morgan Test
wars 20, very cloﬁe to the means of 22 and 23 formerly reported for college stu-
deats (38,46); the standard deviation was 16; 3, also in keeping with standard
deviation formerly reported (£8,45,46), The Revision mean was O, many oi the
scores being minus values. The standnrd devintion of the Revision raw scores
was 8,0.

All scores on each test were transformed into z-scores as defined by Under-
wood (82) and the tabulated z-scores are presented in Appendix II. From this point
all iufther analysis was done solely with the z-scores so that the original Morgan,
its Revision, and course grades could be directly compared in spite of difference in
means and ranges,

Test and the ist hypothesis: In its null form (SCORES OF THE SHORT FORM

REVI3ION ARE NOT CLOSELY RELATED TO SCORES OF THZ ORIGINAL MORGAN
TEST OF LOGICAL REABONING) the first hypothesis concerns how closely the Revigion
retained the measuring chaxacteristics of the original. The test of this hypothesis is
the familiar Pearson product-moment correlation, In this instance it was convenient

to apply the z-score form of the correlation technique, as described by Underwood (52).
The r yielded is .78, a reasonably high correlation for this type of measurement, and
significant beyond the .01 Ievele[ probability. The first nuli hypothesis is held un~

tenable and the close relation of the Morgan and Revision unchallenged. This relationship
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establishes nothing about the validity of elther form, but is a minimal necessity

to demonstrate before proceeding in the analysis. It is recognized that three factors
tend to inflate the correlation: (1) it is a whole-part correlation, (2) the procedure
allows the possibility of carry-over in memory of items {rom one form to the next

in following-day admiﬁistrationa, - and (3) using hoth pre- and post-scores on 40 sub-
jects for 80 scores. These considerations require that a high and significant r be
established before proceeding, and such is the case.

Test of the 2nd hypothesis: In its nuil form (SCORES OF THE SHORT FORM

REVISION OF THE MORGAN TEST OF LOGICAL REASONING ARE NO HIGHER FOR A
CROUP INSTRUCTED IN LOGIC THAN FOR A CONTROL GROUP) the second hypothesis
raiges one possible criterion for concurrent validity of the Revisicn., The necessary
assumption is that those persons who have just completed a college course in logic

are in fact somewhat superlor in logical reagsoning ability to those who have not taken
such inst;ruction.

In consideration of the possibility that the two classes might differ in initial
logical reasoning ability beiore instruction beging, the design is analysis ol co-variance,
as outlined by Lindquist (81). In thig case the co-variate is the pre-course scores on
the tests of bota groups prior to instruction. That is, the means of the two groups
are compared after one has received treatmient, but with the post-treatnent :neané
corrected for the difference in pre-treatinent m:eans.

The results of tue analysis of variance of the pre-ircatment means oi the two
groupe are prasented in figure 2. The F is not significant, indicating that the variance

of gcores between the experimental and the control group could well have been expected
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Source of variation sums of squares daf mean squares
BETWEEN E & C .18 1 .18
WITHIN GROUPS 29.56 38 .78
TOTAL 29.74 39

Figure 2. Analysis of variance, pre-treatment Revision scores.

by

.23
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by chance, The second step in the analysis of co-variance is the analysis of variance
of the post-treatment Revision scores of the two groups. This F was significant, but
the initial (though non-significant) difference between the two groups is not yet ac-
counted for, This correction is done in the analysis of co~variance and the resuits are
tabulated in figure 3. The ¥ is significant beyond the ,01 level. Significance of this

F indicates that the difference found between the Logic and Psychology classes aiter
instruction can not be accounted for by pre-instruction plus chance differences.

The second null hypothesis then, i8 held untenable and the validity of the Revi-
siog is supported.

At this point it is interesting to digress from the central intent of the analysis
and compare the two classes on the original Morgan Test in the manner just done for
the Revision, although this does not bear on the validation of the Revision, It is
interesting to do so because in previous studies the Iorgan Test has consistently
failed to show a post—instruction gain, as the Revision just has (38). This fact in
previous studies underifes the present author's hypothesis about the Morgan's insensi-
tivity to logic training. Analyses of variance for pre-instruction and post-instruction
differences are tabulated in figures 4 and §, respectively. Eince neither F is signifi-
cant, it is apparent that the classes did not differ on the Morgan Test before or after
the Logic class received instruction. An analysis of co-variance is unnecessary; for
tha eleventh time the Morgan Test has failed to show any gain in logical reasoning

ability for persons who have completed a college logic course!
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Source of variation of mean squares F
TOTAL 58

WITHIN 37 .48

ADJUSTED MEANS : 1 5,49 11,44

figure 8., Analysis of Co-variance, post-ireatiment Revision scores.
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sum of squares
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1 .63
38 .83

of variance, pre-treatment Morgan scores,
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Source of variation sum 0f squares af mean squares
BETWEEN E AND C 1.10 1 1.10
WITHIN GROUPS ‘ 41,11 38 1.08
TOTAL 42,21 38

Figure 5, Analysis of variance, post-treatment Morgan scores.

L. (}2
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Test of the 3rd hypothesis: Stated in its null form (SCORES OF THE SHORT

FORM REVISION OF THE MORGAN TEST OF LOGICAL REASONING ARE NOT
CLOSELY RELATED TO SUCCESS IN LEARNING LOGIC) the third hypothesis
raises the logic instructor's estimates of performance in a logic course as a pos-
sibly more rafined criterion for validity of a test of logical reasoning,.

The appropriate test is a correlation of the logic professor's overall course
grades with the post-instruction administration of the Revision. To make this com-
parison it was necessary to transform the professor's grades into z-gcores. The
logic class grades both in raw form and in z-form are shown in Appendix III, The
raw score course grade average was 2.638, and the standard deviation was ,86. For
this comparison it is also necessary to recompute the mean and standaxd deviation
of the Revislon scores, limiting them to those directly concerned in this correlation,
In this lesser case the mean is 4.3, which is conspicuously higher than the overall
Revision mean of zero. The lesser standard deviation is 7.4, about the same as the
overall Revision 8.D, of 8.0C.

The correlation coefficient ig . 31 which suggests some relationship and is vosi-
tive, but is not statistically significant for this N. The likelihood of this relationship
having occurred by chance justifies the drd null hypothesis, iailing to enh{xnce the pro-
posed criterion validity.* Although the range of class grades assigned by tﬁe instruc-
tor was quite narrow, tending to deflate this correlation, adherence to standards of

scientific neceptance dictate dismissal of this relationship as probably not meaningful.

* Correlation of the Morgan post-test scores with instructor grades is .16,
also not significant,
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CHAPTER IV - DISCUSSION

The high and significant correlation between the Revision and the original
Morgan Test of Logical Reasoning certainly shows a high relationship bhetween the
two. A high correlation between the whole and a part of the same test would be
expected in any case where the Revision is deliberately constructed from the items
of the original shown by item analysis to be most contributory to the total test score.
The close relationship, then, is not unexpected. A more telling comparison than
the correlation is the comparigon of distributions of the Morgan and the Revision in
this study. The distribution of scores are plotted together in figure 6, and it is seen
that the two curves are similar and probably measuring much the same quality. A.
certain dissimilarity cceours, however; in the low scores, which will be examined
further later in the discussion,

Concerning the seecond hypothesis, and thé results demonstrating the superiority
of the logic~trained students over the control group, the obvious conclusion ig that
the Revision is validated by this criterion. The first fact to be noted {s that the two
clasges did not differ in iogic ability prior to the start of the course. This in part
answers the Morgans' question (48) of whether logic classes attract more logical
gtudents. The answer here i8 no, and it is in keeping with unpublished former work
by the present author in which a class in logic was conpared to a clasg tanght by the
same instructor in religion. There also, was no difference in pre-course Morgan

scores. MecCoy (38) also reported no difference between the mean IQ of loglc: clagsses
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and school mean IQ, And in seven different schoole the presont author found only
one in which a prerequisite was posed for matriculation into the logic course,
Generally, then, logic students show no evidence of being superior in logic before
taking the course, and this is specitically true in the present study. The foct then
that the logic class was here superior on the Revision at the end of the course do-
monstrates at the least that the class as a whole did improve in logical skill, More
importaﬁt to the immediate purpose of this paper is that the Revision is validated
by this criterion, and since at the same time the parent instrument did not show
the same gain, the Revision is niore sensitive to acquired logic skill,

Turning to the third hypothesis, the logic professor's course grade was in
effect an estimate of the studeﬁt's final reasoning skill, and that both forms of the
test failed to agree closely with it is, strictily speaking, against the validity of either
form. It is possible to conclude either that the tests failed to measure acquisition
sensitively enough, of that the professor's grades were notl sensitive enough (possibly
becauge of their narrow range). ¥or the purpocse of this ﬁaper it has been assumed
that the professor's grades do estimate success in learning logic, so it must be con~
cluded that the Revislon failed in this criferion of validity.

Why the Morgan failled to measure the effect of the learning while the Revision
did may be due to the possible difference in motivation between the two forms. A
student who has just finished a course in logic may feel he is ready to solve any logic
problem, but when he sees a test which appears to him long and difficult he may not
make a cowplete effort on each item, but may attenipt to get through rapidly. This

would be plausible if most students typicaily got many of the first items on the long



-5

form correct, and then began missing items, A glance at the item analysis shows

that this is what happens. Observations of testee's behavior in the test session also
suggest this; students work slowly at {irst and then appear to be marking iteres with
littic consideration. Another interesting obgervation may be added to this; on three
occasions in preliminary work logic professors sat down with their classes at the

end of the course and also took the Morgan. In all three cases they correctly answored
all the items they atterapted, but one finished only 22, and the other 3% and 41.

A serious detracting fact from the idea of differing motivation is the georing ot
the logic students on the present Revision, If time and motivation were the ruling
factors, then on the short form which students conwieted in legs than 20 minutes,
gcores ghould be quite high. In fact, they were quits low, The mean score of the
logic students on the post-course Revision was only 4, out of 2 possible 20, In this
respect the Revigion resembles its parent in that high scorés are rare.

Setting aside motivation, another explanation might be that the Morgan Test,
and its Nevigion, are both inherently verbal intellipence tests. This is hard o be-
lieve in the case of the 20~item test with no variation in type of task, but quite credibie
in the long and difficult original., In any event, it is obvious that there was a net gain
for the class in logic skill and that the Revision registered it.

This completes the discuszion of the immeriate intent of the present study;
validation of the short form Revision was accompiished, But another examination
is in order. Both the Morgaen Teat and the Revision were constructed prior to the

excellent work of Stewart (68) on the nature of logic test items. Lack of his controls
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does not in any sense invalidate the present study, as both experimental and con~
trol groups were subject to precisely the same lack of controls. However, consider-
ation of the types of itemns employed by the original and the Kevision sheds further
light on difierences between the forms. Stewart distinguished hetween three types

of items (modus ponens, modus tollens, and syllogisms) and two forms {proposi-
tional and assertical). The types and forms of the items in the Morgan are stated

in Appendix VIL.

The Revision ia composed of 12 agsertical and 8 propositional items, and 10
modus ponena, 5 modus tollens, and 5 syllogisms. The distribution is shown in
¥igure 7, The Morgan Test has 57 assertical and 18 propositional items, of which
16 were modus poneng, 27 modus tollens, and 32 syllogisms, The distribution is
shown in Figure 8. The disparity between the two distributions is enlightening; the
Morgan had assertical modus tollens and assertical syllogisms over-represenied,
Avhﬂe tho Revision is lacking in propositional syllogisms and assertical modus tollens,

In light of Stewart's results, that assertical modus tollens is most resistant
to the atmosphere effect, and his and Chapman and Chapman's {indings that modus
tollens is the most difficult type of item, the Revision and the Morgan differ most on
the type of item most significant. This is the result of the {tem analysis which sys-
tematically eliminated the most difficult itemus (largely inodus tollens) and the easicst
(including propositional syllogisnis). In briei, the Revision systematically eliminated
the Morgan items most resistant to instruction. This constitutes a serious criticism
against assuming that the Rovision retained thoe unigue discriminating power of the

Morgan. It does not challenge the validity of the Revision, but does suggest that the



MODUS MODBUS
PONENS TOLLENS SYLLOGISMS
ASEERTICAL 6 1 5
PROPOSITIONAL 4 4 0
Figure 7. Distribution of types and forms of terms, Revision.
MODUS MMODUS
PONERNS TOLLENS SYLLOGEMS
ASSERTICAL 9 18 30
PROPOSITIONAL 7 ‘ 9 2

Figure 8. Distribution of types and forms of items, Morgan Test of Logical Reasoning.



present author sacrificed the core quality of the Morgan that originally drew aiten~
tion to the Morgan. This raises the distinct possibility that the Morgan, which in
its gross form does not measure logle learning, in a purer form (limited 1mainly
to its modus tollens) might be the exciting instrument its cumbersome form propoges.

This would be the most promising divection for further examination of the
Morgan, It is not the direction that Stewart is prescnily pursuing. By his standardg,
a test to 59 comprehensive should include half emotional and half neutral items (32),
half universal and half particular (63), half deductive and half inductive (58), half
negative and half positive (87), half correct and half incorrect conclusions oifered (8),
half TRUE and half not (82), and a third modus pdnens, a third modus tollens, and a
third syllogisms (68). Although no one has suggested it, perhaps half should be ver-
bal and haif syrcbolie, Each category should be eqgually distributed in equal propor-
tions to all others. With only ons item in cach category the minirsum number of itoms
would be 584. On the other hand, if all former resulis are accepted, the putative
basically most resistant logical ability could perhaps be most closely approached
with but a handful of emotional, particular, deductive, negative, incorrectly supplied,
unTRUE, verbal, modus tollens ifems, Intorestingly, the Morgan Test includes a
disproportionately large number of such items.

The imiediate purpose of the present paper thus fully discussed, perhaps it
is permane to ask what bas been added to the larger question of whether logicai
reagoning ability can be considered innate or learned, The answer is that the present
study failed to add any substantive evidence to the issue, Although the validation pro-

posed was accormplished which was hypotheslized as against Morgan's measure being



of inherence, the post facte analysis aiter Stewart shows that the Revision may
have failed to refain the unigue core of the Morgan Test., But in the loss of this
study to the larger question, & direction for further study is clearly indicated:
logic students' performance on :nodus ponens and subjective syllogisms should be

comparsad with thelr performance on modus tollens and predicative syllogisms.
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CHAPTER V - SUMMARY

Whether logical reasoning ability is inherent or acquired is unsettled. The
Morgan Test of Logical Reagoning stands at tho top of evidence favoring innateness
in that it rewnains unafiected by instruction in logic., DBut the BMorgan is so long and
diificult that it is posgibly confounded by motivation or intelligence.

The present study is an attempt to validate a short revised form of the Morgan
against the one criterion that would remove the test {rom s unique position, acquired
logic =skill, The Revision correlated (78 with the Morgan (0 < .01}, had a similar
distribution of scores, and did validate against logic training (p < .01). It failed
to correlate with another eriterion, course grade () .03). Class differences in
togical skill prior to instruction were controlled by analysis of co~variance.

Although the Revision was validated as hypothesized, a closer examination
of the types of iteins in the two forms in the light of recent research revealed that the
Hevision systematically excluded a type of iten possibly giving the Morgan its unique
character.

Conclusions are: (i) the present Revision is o valid instrument for discriri-
nating acguired logical skill, but (2) the Revision is not necessarily a true short
form of the original Morgan., No conclusions as to the larger issue of innateness are
possible from thig study, but the most promising direction for further research is

suggested.
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Appendix 1

RAW SCORES: Morgan Test of Logical Reasoning; Revision
Experimental Group (Logic class)

PRE-TEST POST~TEST
Morgan Revision Morgan  Revision
La 23 4 15 4
Lb 23 4 35 i2
Lo 15 ~2 ar 8
Ld 45 12 53 20
Le 2 0 i1 6
Li 21 2 25 4
Lg 7 -10 =3 -2
Lh 23 0 37 0
Li 13 -8 11 -8
L 13 -2 -3 -2
Lk 27 -10 11 1
L1 19 iy 18 ~G
Lm 39 14 33 9
In 8 -6 23 -2
Lo 25 2 38 18
1p 28 -2 23 8
Lq 29 6 51 10
Lr d -8 22 ~G
Lg 19 -2 23 4
Lt 25 _0 _t1 _8
Average 20,7 -0.4 23,1 4,3
Control Group (Peychology class)
Pa i ~10 -3 -14
Pb 14 -2 22 0
Pc 13 -2 17 ~-10
Pd 6 -G 6 -3
Po 7 -6 (] -2
P 1 ~12 -1 ~10
Pg 18 -2 1% -2
Ph 3 -4 3 -8
Pi 12 0 28 -4
Pj i5 ~16 1 -12
Pl id G 7 ~10
pi ¢ 2 17 -10
Pm 3 -6 25 2
Pn 3 -4 1o 6
Po -15 -6 2 ~-i2
Pp o1 20 57 20
Pq i6 2 21 -4
Pr 38 4 3¢ 8
Ps 51 14 57 i4
Pt 28 -1 41 2
Average ~19.2 ==T.7 I 7 ~Z6
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Appendix II

Z~SCORES: Morgan Test of Logical Reasoning; Revision
Experimental Group {Logic Class)
PRE-TEST POST-TEST
hoxgan Revision Morgan Ravision
La .18 .39 -, 06 .50
Lb .18 .30 .52 1,50
Le ~-. 31 -.25 1.04 1.60
Ld 1.53 1.50 2.02 2.50
Le ~.G8 0.00 - 35 .75
Li .08 .25 .55 .50
Lg -. 80 -1.25 -l.41 - 25
Lh .18 0.00 1.04 0.00
i - 43 -1.60 “e 30 -1.6G0
1j - 43 - 23  -l.41 -~.25
Lk A2 -1.35 - 50 .13
1i -, 08 . 30 - 43 =75
L 1,47 1.75 .82 1,138
Ln -.67 -. 73 .18 - 25
Lo .81 . 25 . 98 2.25
ip .49 -.25 .55 1,00
Lg .55 .15 .2 1,25
Lr ~1. 04 - 75 .12 ~-. 70
Ls -, 08 ~. 25 .31 . 50
Lt LIl {. 00 . 63 1,00
Total .51 - 49 6.25 10,76
Sum/squaras 7.84 12,25  18.79 23,04
Control Group (Psychology Class)
Pa  -1,17 -1.25 ~1,41 ~1.73
Fb -. 37 ~. 25 .12 0.00
Po -.43 -. 25 - 18 -1.25
pg -, 88 -5 -.86 - 75
Py -, 80 -.75 -. 80 ~-.25
Pi -1.17 ~1.50 =1.29 -1.25
Pe -, 12 - 25 -. 06 -, 25
Ph  ~1,04 ~-.50 - 43 -1, 00
Pi ~ 49 0,00 .18 -, 30
Pj ~. 21 ~1.250 ~1,17 ~1,50
s ~. 87 0,00 -. 80 -1.25
Pi ~. 86 .25 -, 18 -1.25
P 67 -.73 . 31 .25
Pn ~1.04 -. 50 -, 06 .75
Po  -2.02 - 75 -1.04 ~1.50
Pp 2.52 2.50 2.88 2.50
Pq -.25 .25 .06 -. 50
Pr 1,10 .30 . 80 1.06
Pe 1.50 1.75 2.27 1,75
Pt .28 ~. 13 1. 29 , 25
Total 4,13 -3, 043 - 37 ~{, GO
Sum/squares 24,55 18.02 24.28 27.00
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Appendix II

LOGIC CLASS GRADIS: raw grades assigned, and transiormation to z-gecores

Student Grade {Grada) zZ-score
La C 2.0 -, 81
Lb B-- 2.6 -1k
Le C 2.0 -.81
Ld A 4.0 1.51
Le A~ 3.8 i.28

c LE B~ 2.8 L1
Lg C 2.0 - 81
Lh D 0.6 ~-2.44
1i A-- 3.6 1.04
Lj C 2.0 -, 81
Lk B 3.0 .35
Ll C 2.0 -.81
L A~ 2.8 1.28
Ln 2.0 -, 81
Lo . C+ 2.2 -.58
Lp C+ 2.2 -, 58
Lg B 3.0 .35
Lr B 3.6 .85
Ls B 3.0 .85
Lt _A 4.0 1,51

Total 53.6
Mean 7.18
Sum/squares 158,48

Standard deviation .86
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30

70

70

70

70

70

70

70
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70

70

70 ¢

70

70

70 ¢

70

70 4

70 ¢

70

70

70

53

62

70

67

70

2]
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[#4]
o

(1)
[~

61

67

100% 50
6% 26
89% 389

83% 33

84% 34
650% 10

81% 31

2

<

3% 43
34% -16

6% 46

130

128

121

120

120

120

119

119

116

114

113

112

110

92

110

iz8

112

108

101

110

106

99

73

84

a1

32

47

35

27

102 5

1'%
86%
99%
57%
88%
87%
80%
9%

41%

18%
7%
83%

23%

21

36

49

7

38

37

30

~-32

27

a3

-27

37

57

57

19

23

18

27

12

4 26 4

23

31

12

18

3 30

62% 12

60% 10

72% 12

33% -17
40% =10
32% 18

91% 41

50-/21/-12 = 17
26=/36/~(-3) = - 5
39-/49/-10 = ~20
33~/1/-12 « 14

-26-/38/-8 - 72

J

47-/37/-24 = -14
41-/30/~¢-1T) = 28
50~/20/~(~10) = 31
O=/ud/=(-18) = 9
50-/38/-41 = -29
46-/33/-(-2) = 13
50-/32/~(~28) = 46
44-/11/~(=2) = 35
1-/24/-22 =  -45
21-/-32/-(-33)- 22
37-/21/--1) = 17
41-/33/-T = Y
~T=/[-27/~(-27) = -T
34-/4/~(-16) = 46
10-/10/~7 = - 7
31-/-5/~(-42) = 64
43-/34/-12= -3
“16=/~28/=(~48) ~ ©

4G=/43/~27 = ~24
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42 70 60 86% 36 110 79 72% 22 53 14 26% -24 86-/22/-(~24) - 38
43 70 61 87% 87 110 89 81% 31 58 20 55% &6 &87-/81/-5= 1
44 7069 99% 49 106 96 91% 41 653 28 583% 8 45-/41/-3 = 5

45 70 67 U6% 46 105 43 41% -9 53 9 17% -383  46-/-8/-(-33) = 70
46 70 70 100% 50 104 96 92% 42 51 82 63% 13 50-/42/-18= -5
47 70 61 87% 37 100 41 41% -9 50 17 84% ~16 87-/~3/~(-16) = 44
48 70 66 94% 44 100 50 50% 0 50 25 50% 0 44~-/0/-0 = 44
48 70 67 56% 46 100 87 87% 87 50 25 50% O 46-/37/-0 = 9
50 GO 61 88% 58 100 65 65% 15 50 23 46% -4 3$8-/15/-(-4) = 27
51 62 69 100% 50 100 01 91% 41 50 38 76% 26 50-/41/-26 - ~17
52 69 53 TT% 21 98 61 62% 12 50 16 32% -18 27-/12/-(-18) ~ 33
53 68 54 73% 20 55 23 24% =26 50 15 30% -20  29-/~26/-(~20) = 23
54 68 49 72% 22 93 40 42% -8 50 0 0% -50 22-/-8/-(-30) -~ 64
45 68 39 87% 37 95 59 62% 12 50 21 42% -8 57-/12/-(-8)- 33
56 67 63 94% 44 95 48 51% 1 50 28 56% 6 44-/1/-6 = a7
57 65 61 94% 44 05 5 58D 1é 50 15 30% -20 44-/18/-(-20) = 48
58 65 8 12%-88 92 6 7% =43 50 13 26% -24  ~88-/-43/-(~24) = ~57

5% 65 60 92% 42 89 30 34% -16 50 21 42% -8 42-/-16/-(-8) = 34

6o 63 42 67% 17 89 20 33% -17 50 32 $4% 14 17-/-17/-14 = -14
61 62 57 G60% 10 90 46 51% 1 50 88 76% 26 10-/1/-26 -  ~-17
62 G2 60 97% 47 S0 71 7% 20 50 43 86% 35 47-/29/-36 -  -18
65 52 58 94% 44 00 62 69% 19 49 43 88% 38 44-/N19/-38= ~13

64 60 60 100% 50 50 68 76% 26 48 82 67%h 17 50-/26/-17 - 7
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97% 47 86 59 59% 19 46 25 54% 4 47-/18/-4 - 24
§7% 47 84 71 85% D3 46 26 78% 28 47-/35/-28 = ~i6

52% 42

3]
-3
[vs)
<
&
[ 27
L)
1N
Gt
Posk
[o=]
0
<
s
t
o
<

42-/30/-(-10) = 22
98% 48 84 S8 46% -4 44 35 80% 30 48~/-4/-30 = 14
5 100% 60 75 65 87% ST 44 34 7% 27  50-/27/-27 = -4
74% 24 75 93 52% 2 44 26 59% 9  24-/2/-9 = 18
74% 24 72 54 75% 25 44 11 25% -25  24-/25/-(-25) - 24
71% 21 72 43 60% 10 44 34 1% 27 21-10/-27 = ~16
71% 21 72 30 83% 83 44 21 48% -2 21-/33/-(-2) = ~10
02% 42 70 33 50% 0 41 6 15% ~35 42-/0/-(-83) = 717

88% 38 70 15 21% -29 41 5 12% -38  38-/-20/-(-88) = 47



Appendix V

MORGAN TEST OF LOGICAL REASONING
Copyright 1555

William 4, Morgan, Ph.D.
Antonia Morgan, M.A.

APTITUDZI ASSOCIATLS, INC.
Merrifield, Virginia

LXPERIMENTAL REVICION

School Date
Name
Ags Sex Year in Collegs

Major Held of ptudy

Have you ever completed a course in ilogic ?

Aok ok ok ok ok R kK R k ok & B £ Kk ¥ ok k K Kk ¥ R ok Kk % Kk ok & k Kk K K % %k ok K k *
Number done
Kurabor right
Rumber wrong

Eeore (B-W)
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DIMECTIONS

This is a test in logical reasoning ability. Ii consists of probisms requir-
ing logical reaconing. All the problems have one or miore preniiges, and then a
conclusion beginning with the word "therefore’. You are to judgs whether the
conclusion foilows logically from the premises using only the evidence given in
the premises, When you decide, circle "L" for “logical' or “NL" for "non-
logical. "

EXAMPLE:

All cats have talls. Kitty is a cat.
Therefore, Kilty hasa tail.... .00 & HNL

Ia thicexample the conclugion, "Therefore, Kiity has a tail." does follow
logically from the premises, go "L should be circled,

LOGICAL oy NON-LOGICAL, not TRUE or FALSE

Some of the premdises are only assumptions for the sake of the problem and
are not true in reality, Likewise, some of the conclusions are not actually true.
Do not let this confuse you; as you are to judge whether the conclusion follows
from tho premiscs regardless oi whether or not they ars txue.

MEANING OF TERMS

It you have not thought of it before, you can see that in logic there can be
only three possible quantifiers: ALL, NONE, and 503LIE, Some means ''one or
more'", Terms such as "many, a few, {reguently, a mumber of' and so {orth,
are all gynonomous with "some'.

SCORING
Each correct judgment is a point added to your score, and each incorrect
judgment {8 a point subtracted from your score, so you should NOT guess. An

omission is better than an incorrect guess, but of course a correct decision is
better than an omission.

* * * *

This is a logical reasoning test; you should think clearly and accurately.
GO AHEZAD.....BEGIN NOW,
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11. If we rearm Cermany, the French will oppose us, and if we fail to
maintain air bases in Gast Angiia we shall incur the resentiment of the
British. But it is essential to retain the good will of either France or
Britain, Thereiore, we must either maintain Anglian air bases or else
abandon plans for the rearmament of GEXrmanyY ...ceeesevessaossscrssososs

12, U you don't go by train you will not arrive on time, and if you don't

travel Pullman you will get no sleep., But you have a berth on the express
train, Therefore, you will arrive promptly and have a good night's sleep
ON fHC WAY. seeosnsscsesssoatascenssssosossoscasssosesssans

13. No people interested in human behavior have failed to read William
James' book on psychology. No people who have failed to read James'
book are psychologists. Therefore, some people interested in human
behavior are not peychologiets coveiviersrenssnsrscsrvrnsssacssssrooes

14. I the average citizen of this country were dishonest, democratic
governnent in the U, S, would be impossibie. And if the average citizen
of this country were not stupid, then U, S, ioreign policies would not be
inconsistent, But in fact, the U, 5, has been a democracy since the revol-
ufion and its foreign policies have always been inconsistent. Therefore,
the average citizen of this couniry is a fool but not a knave....cvve0eeee.

15, All the houses on this street are unsightly., Every house built since
the war 1s an eyesore. Therefore, some of the houses on this sireet
Werebuilta{‘terthewar.OOCC"CUUQQQ...Q.ll....!l,'.....l.l.l.'....'.

16. Most executives are collegé graduates. The majority of executives are
Republicans., Therefore, most college graduates are Republicans.....u.e

17. Only a very conceited person or one of xipe years and wide experience
would presume to tell others how they should order their private lives.
Thereafore, all family relations counselors are either of ripe years and
wide erperience or concelted .cevitireiiristeccercetscrstianinsons

18. No person intercsted in treating human ailments has failed to study
Prof. Pavlov's book on the nature of the digestive system. . .abook which
won the Nobel prize. No person who has falled o study Prof. Pavlov's
book is a physician. Therefore, although they may have other inierests,

it can be said that all phyeicians are interested in treating human ailments..

12. No pilot with less than ten hours flying time is permitted to fly alone
without an instructor. Captain Martin has two thousand hours of flying time.
Therefore, Capt. Martin is permitted to fly along without an instructor....

20, You can fool some of the people all the time. You can fool all of the
pecple some of the time, Thorefore, you cannot fool ail the people all the

time P2 S0 S0 T CEVP NP ENPENRIDOEELOSELBPOOOIOEPPPITIOINSEISSEIOEIEOsestNDY

NL

NL

NL

NL

NL

NL

NL

NL



Appendix VI

PERSONAL CORRESPONDENCE from philosopher to present author

University of Virginia
Corcoran Dept. of Philosophy
Cabell Hall, Charlottesville, Va,

28 January 19380
¥r. Fred K. MeCoy
Department of Psycholog
University of Richmond

Dear Mr, McCoy:

I regret that I cannot congider cooperating with you in your research concern-
ing logical reasoning ability, as I shall not be teaching elementary logic during the
next several semesters. But thers are two comments that I might inake,

In describing your work, you speak as though yo were attempting a general
study of logical reasoning ability; and you seem fo suppose that the Morgan Test
ie a test of general reasoning ability. But this is a bit foo pretentious, I think.
When we talk of logical reasoning ability we are taiking about a whole group of abili-
ties of different though related kinds., Ability in logical reasoning surely embraces
both ability in contructing good arguments and ability to recognize good argun:ents;
it surely involves ability with deductive argunients and ability with inductive argu-
ments., The Morgan Test cvidently tests primarily the ability to recognize certain
types of deductive arpuments. Before you would be entitled to claim that the Morgan
Test is Indead a way of testing logical reasoning in general, you would first nsed to
show that this special ability which it tests is clossly correlated with the other kinds
oi abilities that go to mmake up logical reasoning,

You seem to suppose that ii taking logic courses doegs not improve students’
Morcan scores, then this shows that logical reasoning ability is'primarily innate"
or "isheront. But this I think is misieading, The ability to reason logically, like
the ability to speak and write correctly, is a very goeneral sort of ability which a
student gradually builds up as a cumulative result of all his intellectual esperiences.
Students who can not write or spenk grammatically are usually only very slightly im-
proved by a semester's study of English; yet we do not infer {rom this that grammar
is an innate capacity. We know that yrammar is learned, but that tho learning of it
is slow, painful, and staris in infancy. 5o ons ought perbaps fo beware of basing any
sweeping conclusions on the observation that a semester of logic leaves imany students
unaftected,

Your project is an interesting one, and I wish you all suecess with it.

Yours truly,
S. F. Barker
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Appendiz VI

CLASSIFICATION OF ITEMS: Morgan Test of Logical Reasoning

1.

2.

6.

E-D

£

i.' ﬂ

BoM

M
" .R '
17T
1Y
. ’. I'

G”M

)
-G

AZY

Agsertical

Assertical

Assertical

Assertical

Assertical

Assertical

Azsertical

Agsertical

Assertical

Propositional

Modus ponens

Modus tollens

ilodus Toliens

Modus tollens

Modus ponens

syllogisra

Modus tollens

Kodus ponens

Modus tollens

R

[ 2ed
[4N

odus Ponens

subjective
predicative
predicative
predicative
subjective
subjective
predicative
subjoctive
predicative

subjectiva
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