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THE INFLUENCE OF DOGMATISM AND RIGIDITY ON REASONING

ABSTRACT

To test the relationship between synthesis and analy-
sis and induction and deduction with dogmatism and rigidity,
Rokeach's Dogmatism Scale and the Gough-Sanford Rigidity
Scale was administered to 341 undergraduates at Michigan
State University. The 20 students scoring highest and
the 20 students scoring lowest on the Dogmatism Scale
were selected for individual testing. Roth groups of
subjects were further divided into two groups of ten each
on the basis of their scores on the Rigidity Scale.

The first task consisted of a set of twenty-five
analogies emphasizing induction, and another set of
analogies emphasizing deduction, The subject's per-
formance on this task was measured in terms of the
relative amount of time spent on the preparation period
of the problem and on the solution phase of the problem
as well as the number of errors made. The second problem
was the Denny Doodlebug Problem with separate measures of
analysis in terms of the time required to overcome the
beliefs of the problem and the number of beliefs the sub-
jJect could overcome by himself, and synthesis measured
in terms of the number of minutes required to solve the
problem after each of the beliefs was overcome,

The general conclusions of this study are that: (1)
in a problem solving situation in which the primary task

of the subject is to integrate various beliefs of component



parts of the problem open subjects are superior to closed
subjects; (2) in a problem solving situation in which the
task of the subject is to analyze or discover the parts
of the problem, non-rigid subjects are superior to rigid
subjects; (3) there is a tendency for subjects who excel
in synthesis to also excel on inductive reasoning; (4)
there is a tendency for subjects who excel in analysis

to do well on problems emphasizing deduction.
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Table YIII. Fean Solution Time for the Denny Doodlebus

Protlea Following the First, Second, and
All Three Beliefs.

Group First Second A1l Three
Belief Belief EBeliefs
High Dogmatism-Zigh Rigid 21.233 15.95 8.65
Eigh Dogmatism-ILow HRigid 28.36 24,48 14.94
Low Dogmatism--izh Kigid 19.22 12.95 5.19
Low Dogmatism-Low Higid 11.21 8.31 1.86
High Dogmatism 25.095 20.215 11.795
Low Dogmatisn 15.265 10.630 3.525
High Rizid 20.525 14.45 6.920
Low Eigid 19.335 16.395 8.400

Page 39 Chi Square =.,226

Page 40 Chi Square 1.434, p less than .15 one tailed test
Page 41 Chi Square = 1.096,

Page 42 Chi Square = .510

Page 44 p less than .70

Page 44 Chi Square = .083, p less than .80

Page 50 1In Table XXXIV, the time taken to solve the Doodlebug

Problem after all three beliefs had been overcome for
the Nonrigid group = 2.6
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THE RELATIONSHIP OF DOGMATISM AND RIGIDITY ON REASONING

There is a general distinction made by psychologists
and others interested in the study of problem solving and
the process of thinking between reasoning from a part to
a whole, and reasoning from the general to the particular.
The former frequently is referred to as inductive reasoning
and the latter as deductive reasoning. Clarke, for example,
states that "The term logic. . .is usually employed in a
more restricted sense. . .means either the process of making
generalizations (inductive logic), or the process of drawing
from assumptions inferences which are implicit in them but
which are not obvious (deductive logic) (1929, p. 77)."
Similarly, Miller differentiates between the two forms as
follows, "Deduction is that form of thinking in which an in-
dividual (case) which is problematic is interpreted and con-
trolled by referring it to some concept, or law, which is,
for the time being at least unquestioned. Induction is that
form of thinking in which a concept or law, which has become
problematic, is reconstructed through an investigation and
analysis of individuals." (1915, p. 233) More recently
Vinacke describes the same two processes as: '""Deduction,
crudely defined, is reasoning from the general to the par-
ticular, or, more specifically, from stated premises to a
proper conclusion; induction, similarly, signifies reasoning

from the particular to the general." (1952, p. 76) The



distinction between induction and deduction appears to be

primarily linked to the nature of the problem more than in

the person attempting to solve the problem. If the problem

is one which requires the application of a known principle

or generalization to a specific case, then the thought

proecess is deductive, If the problem is one for which an

example has been provided and the problem solver must find

the general rule which is operating, the reasoning is inductive,.
The question then arises whether there are individual

differences in problem solving which are specific to the kind

of problem being worked upon or are persons who are capable

of one kind of reasoning also capable of the other equally

well? Further, if there are individual differences with

respect to the ability to solve inductive or deductive problems,

what other variables are associated with these individual differ-

ences? One technique which was employed to study such re-

lationships was factor analysis. Of the factor analytic

studies on problem solving which attempted to separate these

two functions, the results have not been conclusive, Thurstone

factor analyzed 57 tests taken by 250 college students and

identified an induction factor, a restrictive thinking factor,

and a deduction factor (1938). However, a similar factor

analysis of 60 tests taken by 710 eighth-graders found only

the induction factor (Thurstone and Thurstone, 1941)., Additional

factor analytic studies by Holziner and Harman failed to

confirm the separation of inductive and deductive reasoning



(1938). One of the most complete studies of reasoning
using the method of factor analysis is that done by
Guilford and others at the University of Southern
California (Guilford, Comrey, Green, and Christensen,
1950; and Guilford, Green, and Christensen, 1951). It
was hypothesized that the ability to grasp a system of
relationships in its totality, or to see trends in a
series of objects, to identify a relationship in a
variety of settings would constitute inductive reasoning
ability., The reasoning ability tested in syllogisms was
felt to be deduction. Factor analysis of 3% tests of
283 subjects identified a general reasoning factor of
prime importance while deductive Teasoning was found in
tests of reasoning, inference, syllogisms, and false
premises, but the tests which were used to define this
factor were multiple-choice and true-false form. No
general induction factor was identified.

Another approach has been to analyze .. the process
of problem solving into various phases., Dewey described
five such separate stages in the problem solving sequence
as follows: "(i) a felt difficulty; (ii) its location
and definition; (iii) suggestion of possible solution;
(iv) development by reasoning of the bearings of the
suggestion; (v) further observation and experiment

leading to its acceptance or rejection; that is, the
conclusion of belief or disbelief," (1910, p. 72) From

such an analysis of the problem solving process it is

possible to formulate different methods of studying



the reasoning process, First there is the possibility

of constructing problems in which the various phases may

be measured separately, such that an objective record may
be made as the problem solver passes through each successive
phase. Another alternative which is also based on the
analysis of the problem solving process into its component
parts consists of constructing problems in which the diffi-
culty of the problem lies primarily in one phase., Perfor-
mance on this kind of a problem may be compared with
performance on another problem for which the difficulty
lies in some other phase,

One of the major benefits of using a method based on
the analysis of the parts of the problem solving process
into separate phases is that it is possible to take into
account the fact that in most problem solving behavior,
both an inductive and a deductive operation are involved.
Johnson in referring to problems of logical relations
states that:

"Forming concepts, principles, and patterns

of personality traits may be called inductive tasks

in that the particulars are organized into patterns,..

But we do not observe these cognitive patterns di-

rectly; we test for the pattern by asking the thinker

to use it in some particular way, that is, by a de-
ductive process,..problems that are called deductive,

e.g&., the syllogism, always include an inductive step

because the particulars of any problem have to be
organized before any conclusions can be produced."

(1955,p. 243)

Following Dewey's analysis of the problem solving

process, reason may be thought of as the solution of problems



by logical operations., Yore specifically, the operations
which the reasoner goes through in order to solve a par-
ticular problem may be thought of as follows: first, the
reasoner organizes the problem situation and the wanted
solution as well as he can. Fe then produces responses
and finally judges the acceptability of these responses,
Induction is the process of organizing the particulars of
the problem situation into a conceptual pattern. An in-

ferenceis of the form; If thus and so then .

Deduction is the process of fitting a solution pattern
to the inference thus organized. It is reasonable to
assume that individual differences may be found at any
point in the sequence of logical operations., Consider
the following analogy:

large is to small as expensive is to
fine, post, run, time, cheap

First the relationship between large and small
must be discovered. Second, exvensive must be placed
into this relationship with a place for the other term,
Third, the reasoner tries out the offered solution words
to see which one best fits the search model. If a measure
of deductive ability is desired, it is necessary to con-
struct items in which the third step is suffiently diffi-
cult that some will fail at this point, while steps one
and two are so easy that everyone will be successful at

these points, If a measure of induction is desired, it



is neccescary to construct items such that some will fail
o1 the first sten, that is in establishing the relationshipn,
while there should be relatively 1little difficulty in steons
two and three. (Tohnson, 1255, »o 325=7)

Johason, in an attempt to study the determinants of
presaration time, constructed a bloct of 25 analogies
withh the first »Hair of words nore difficult than the
seccond »air, hence emdvhasizing indnctioan. Another block
of 25 analozics was coastructed with the second pair of
words morc difficult than the first pair, emphasizing de-
duction, Using a technique of scrial exgosure of the
analozies, he found in commaring nreparation time between
the two tywes of analozies that log mcan presaration time
was greater for the analogies emnhasizing induction, 2nd
log mean solution time was greater for those emphasizing
deduction, Zimtlarily, a time index of relative dilficulty
of preparation differentiated the two tywnes of problems
sigmificantly (Johason, 1260).

™n further investigation of the method of serial
analysis of inductive and deductive reasoning using various
formets for thce vresentation of the analogy, the preparation
index, obtained ty dividings preparation time by the total time
to get the propmortion of the whole time that is spent on

5

the first period, differcatiated iaductive from deductive

problems thus supsorting in general the distinction between



these forms of reasoning, and the use of serial presentation
of verbal analogies as a technique for studying these dif-
ferent processes (Johnson, 1962),

Yhile the technique of comparing performance on differ-
ent problems which emphasize different phases of the reason-
ing process has been useful in the study of the problem
solving, a number of studies have been done in which com-
parisons were made between the subjects' performance on
different phases of the same problem. This has been one
of the ways in which Rokeach has attempted to study the
distinction between open and closed subjects. In discuss-
ing the Doodlebug Problem he states that one of the reasons
the problem is so difficult is that "the subject must first
overcome not one but three currently held beliefs, and re-
place them with three new ones. This is the analytic phase
of the problem. . .He must then organize them together, or

integrate them into a new system. This is the synthesizing

phase of the problem." (Rokeach, 1960, p. 173) The Problem
is constructed so that it is possible to obtain five separate
measures of the thinker's ability to analyze, all of which
test in one way or another how long it takes the thinker

to overcome the separate beliefs of the problem. Synthesis
refers to how fast the thinker can integrate new beliefs into
a new belief system, When the thinker finally states the
solution to the problem, it is the end result of a prior

process of synthesizing activity. 1In the Doodlebug Problem,



there are three separate measures of synthesis or inte-
gration.

Another dimension in which the distinction between
analysis and synthesis is profitable is in the study of
perceptual tasks. Witkins and others have indicated that
people differ in the extent to which their perception is
analytical. This dimension of individual differences
has been called "field-dependence-independence." The
tendency toward an analytical or global way of perceiving
characterizes a person's perception in a wide variety of
situations, making for marked individual self-consistency.
(Witkin et. al. 1962, p. 58). The implication would appear
to be that differences in analytic and synthetic thinking
are general personality factors which are related to a
number of other variables. From what has been mentioned
above concerning individual differences in inductive and
deductive reasoning ability, it might be reasonable that
such differences would also be related to some general
personality dimensions. One of the earlier personality
variables which seemed to be related to a person's ability
to reason was authoritarianism as measured by the F scale,
Analysis of the ideological as well as the clinical material
has suggested that ethnocentrism is related to stereotypy,
rigidity, and concreteness in thinking (Adorno et. al. 1950,
p. 280). Rokeach, in an attempt to expand the measurement

of authoritarianism to general authoritarianism develop:ed

the Dogmatism scale which tested for general authoritarianism



of both the right and the left (Rokeach, 1960). With
respect to the ability to solve abstract problems, Rokeach
differentiates between the difficulties which arise due to
the subject's resistance to change belief systems which is
measured by the Dogmatism scale, and difficulties which are
primarily due to the subject's resistance to change a single
belief as measured by a Rigidity scale such as that of Gough
and Sanford (1952).

The referent of dogmatic thinking is within a total
cognitive framework of ideas and beliefs organized into
a relatively closed system; while rigidity refers primarily
to the difficulties in overcoming single sets or beliefs
encountered in attacking, solving, or learning specific
tasks or problems (Rokeach, 1960, p. 183). This dis-
tinction between Dogmatism and Rigidity has been related
to-the above mentioned distinction between analysis and
synthesis by Rokeach and others (1955). Persons who
score high on Dogmatism have difficulties with synthesis,
while persons who score high on Rigidity have greater
difficulty in analysis. These results have been replicated
using the entire range of scores on the dogmatism scale
(Fillenbaum and Jackman, 1961), although certain aspects of
the problem used to test these differences, namely the order
of presentation of the hints used in the Denny Doodlebug
problem have been questioned (Lyda, L. and Fillenbaum, 1960),
indicating that the construction of the problem used is of
8reat importance. The differences found between open and

closed subjects who were either high or low on rigidity has
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not only been found to operate on conceptual problems such

as the Denny Doodlebug problem, but has also been related

to perceptual problems following Witkin (1950). Rokeach

and Levy designed problems for which separate measures of
analysis and synthesis in perception were possible which

were found to be related to dogmatism and rigidity. (Rokeach,
1960) Similarly, Huberman has reported differential behavior
of extremely high and low dogmatic subjects on certain Kohs
block tasks (1961).

After having found dogmatism and rigidity to be re-
lated to analysis and synthesis in cognition and in per-
ception, it would seem profitable if deductive and inductive
reasoning could be related to analysis and synthesis, Upon
examination of the processes which are measured by Johnson
(1962) it is apparent that those problems which emphasize
deduction do so by making it difficult for the subject to
apply a general rule while in the inductive problems, it is
difficult to produce the general rule or to state the re-
lationship for which the two words presented are examples.
The process of deduction is similar to analysis in that the
subject is required to break the existing structure of the
problem into its component parts in order to determine
which of the alternatives offered indeed fits as a part
in the relationship, and which of the alternatives do not.
Induction and synthesis if not altogether the same process
at least share the common feature in that they are both
concerned with putting the various parts of the problem

together, or taking what has already been given
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the various parts of the problem, %okeach, in swneaking
about the distinction between these two interrelated
aspects of cognitive functioning states:

"There are many ways of talking about these two

aspects: the resistance to change of systems of

beliefs; rigidity and dogmatism; the analysis

phase and the synthesis phase in thinking and

perceiving; the overcoming of sets and the inte-

gration of sets; the separation of an item from

a field and its reconstruction into new fields,

Perhaps we are also dealing with the process of

deduction and induction." (Rokeach, 1960, p. 289)

If the above description of Johnson's measures of
deduction and induction as being similar to analysis
and synthesis in which the subject must make a judgment
concerning a relationship between concepts holds true,
then rather specific hypotheses may be formulated re-
garding the relationship between dogmatism with synthesis
and induction and of rigidity with analysis and deduction,
It is to be expected that those persons classified as
dogmatic, that is resistant to change of belief systems,
should have greater difficulty solving problems empha-
'sizing induction than persons classified as open or less
resistant to change of belief systems., Further, it is
anticipated that those persons who are classified as being
rigid should have greater difficulty in solving problems
emphasizing deduction than would persons classified as
being more flexible, Third, it is expected that the ability
to do well on problems emphasizing deduction should be re-

lated to analysis as measured by the TCenny Doodlebug problem.

Similarly, it is expected that the 'ability to do well on



problems emphasizing induction should be related to the

ability to do well on conceptual synthesis,

Hypotheses. The specific hypotheses of this study are

A.

as follows:

Concerning induction:

1. The open group should solve inductive »nroblems with
fewer errors and faster than the closed group.

2, The rigid group should not differ from the non-rigid
group with respect to this variable.

Concerning deduction:

1. The open group should not differ from the closed
group with respect to this variable.

2, The rigid group should make more errors and take more
time to solve problems emphasizing this variable than
should the non-rigid group.

Concerning synthesis:

1. The open group should be faster than the closed group.

2. The rigid group should not differ from the non-rigid
group with respect to this variable,

Concerning analysis:

1. The open group should not differ from the closed group
on this variable,.

2, The rigid group should be slower and discover fewer of
the beliefs without outside help than the non-rigid
group,

The relationship between analysis and deduction should
be demonstratable in that those who do well on analysis
should also do well on deduction.

The relationship between induction and synthesis should
be such that those who do well on synthesis should also
do well on induction,



CETWCT

Porulation., The subjects used in the exneriment came

from a population of over 300 students enrolled in either
introductory mnsychology, ecducation, or nolitical science
at Ilichigan State University durias the summer of 1963,

matism Ycale, The degree of onenness-closedness

for each individual was mecasured by Rokeach's Dogmatism

(7]

cale Form &l which can be found in the Apnendix., The
Dogmatism Scale (40 items) along with the Cough-Sanford

Rigidity Scale (22 items) and 2% "filler items" scattered

(g

throughout the scale to disguise its purwvnose was adminis-
tered to the students in a classroom setting. To each of
the questionnaire statements the subjects resmonded indi-
cating how strongly they arreed or disagreed by mcans of
the following scale: +1 = T agreec a little, +2 = I agree

on the whole, 4+3 = I agree very much, -1 I disagree a

"

little, =2 = I disagree on the whole, =3 I disagree

very much., The subjects were informed that the question-
naire was part of a larger study and that they might be con-
tacted later, The subjects were told before the question-
naire was passed out that if they did not wish to nartici-
pate they could leave, althouzh none of the students did

in fact lecave, The following instructions were printed

at the ton of the questionnaire:

lror a full discussion of the construction of this
scale, see Dokeach (1960),

13



Biridity Scale, The degrec of flexibility in the

ability to chan~e single beliefs was mecasured by the
Gough and Sanford Rizidity Scale which was mixed in with
the Dogmatism Scale, The items of this scale can be
found marked Rigidity in the Appendix., The instructions
for the entire questionnaire were the same for all ques-
tions, subjects indicating strong agrecment with the ittem
by marking +3 and indicating stronz disagreement with the
item by marking =3. The referents in this scale are for
spnecific tasks or habits rather than total belief systems,
Roktcach has pointed oui that dogmatic and rigid think-
ing are discriminable processes not necessarily indepen-
dent processes, The correclation between the DTogmatism and
Rigidity =cales rangesfrom .37 to .55. (Rokeach, 1350, n.
193). The correlation between the Dogmatisn and Rigidity
Scales for the subjects used in this experiemnt was .7
which is artificially high due to the process by which the
subjects were selected for the cxperiment, The fact that
these are two discriminably different processes has been
supported by the results of two factor analyses, both in-

dicating that the Docmatism and Nigidity Scales are measur-

ing essentially indeonendent psychological dimensions (as
reported in Rokeach, 1260).

Subjects. Twenty studecats witihh the highest «cores
and twenty studeats with the lowest scores on the Dogmatism

Scale were asked to come into the laboratory for individual



15

testinz., They were told that they had been selected on
a random basis in an attempt to kXnow something more
about the general nopulation of students who were
given the aguestionndire in class, Three of the higch
scorers and two qf the low scorers were not available
for individual testing either because they were only
attending the first five weeks of the zummer session,
or refused Lo make an appointment for individual test-
ing., These were replaced by the students with either
the next highest or lowest score, The two grouns were
then further dJdivided into high and low scorers on the
Rigidity scale. The subjects were selected in a way s=such
that the experimenter did not know whichh of the resulting
four groups the subject belonzed to until after the in-
dividual testingz was comnleted.

To avai d dealing witly negative scores, a constant
of 190 was added to the Togmatism score after algebrai—A
cally summning the responses., Ilence, scores on the
Docmatism Scale could range from +40 for complete dis-
agcreement with cach statement to +280 for complete agree-
ment to 2all statements. The range actually obtcined was
from +S6 to +1792.

4s indicated in Table I below, low scorers on
Dogmatism differ on the averarse about 62 noints from the
high dogmatic scorers, Low scorers on licidity differed
from highh scorers on the average of slightly under five

roints on dogmatism,



Table I--Comparison of Means and
the Dogmatism Scale
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Standard Deviations of

Group

High Dogmatism--High Rigidity
High Dogmatism--Low Rigidity
Low Dogmatism--High Rigidity
Low Dogmatism--Low Rigidity

High Dogmatism--combined
Low Dogmatism--combined

High Rigidity--combined
Low Rigiditys=-combined

N

10
10
10
10

20
20

20
20

Mean

182.,7
177.8
120.2
115.5

180.25
117,85

151.45
146.65

Std., Dev

11.186
8.108

13.315
12.421

9.835
12,762

34.223
33.550

The scores on the Rigidity Scale were treated in

a similar fashion in that a constant of 88 was added

to each score to avoid dealing with negative scores.

The possible range of scores after the constant has

been added is from +22 to +154, although in the sub-

jects tested the obtained range was from +57 to +120,

Table II below indicates that low dogmatic subjects

differ from high dogmatic subjects on the average of

about 17 points. Low scorers on Rigidity differ from

high scorers on the average of approximately 23 points,

Thus the precedure was successful in separating the

groups on Rigidity but the relationship between the

Dogmatism and the Rigidity scorers is also quite strong.



able II--Comnparison of leans and Stendard Teviation
on the Nigidity Seale

Croup N Yeuen Sta, Tiev,
Fich Dogmatism==11izh Rigidity 10 107.6 5,168
Tizh Togmatlism=--Low DNigidity 19 c6.7 7.75°
Low QTYommatier==Tligh Rigidity 10 n2,2 7.000
Low To-matism=--Low Rigidity 1¢ 60,6 §.072
Iish PDosmatisme--combined 20 MR,15 12.637
Low Dormatism=-combined 20 80,70 14,170
Tigh Risidity=-combined 20 100.70 11.218
low Risidity=--combined 20 78.15 12,045

Trocccure, fn the individual testing -itvation, the
cstudents wvere given two kinds of problems to solve, Tirst

the subjects worled on a sct of anclogies emphasizing

induction and ~deduction, . “fter having completed

211 of the analogy v»roblcems, the subjects were prescnted

with the Ienny Toodlecbuz »roblem in an atteuot to oktain

a mecasure of conrnceptual analysis and synthesis,

For the firit sct of problem=, the

subjects were

asked to solve 50 analogsy nroblems 25 of which were con-

structed with the emnhasis on induction and 25 of which

with thie emphasis on deduction, 211 50 were given in an

irrecular order. The material was divided into two parts

and exnosesd serially kehind o bsli=cilvered mirror. The

nreparation exrosure consisted of the first nair of words.

The second exposure included the first word of the =sccond

pair and five numnbered words as altcrnative solutions,



Z2oth exwvosurcs were controlled by the subject and timed
electrically., ‘“hen the subject finished studying the
first pair of words, he turned a switch which turned off
the first exposure and turned on the second. !Te then

chose onec of the solutions and pressed one of the five

o

numbered buttons, thus registerins his choice and ending
the second exrosure, [ach suvlject received a scorec for
‘induction and deduction, . " based on his w»nerfor-
mance on the total sct of problems cmnhasizing analysis
and synthesis, Thhe scores recorded were: the time spent
on the first part of the problem referred to as the prep-
aration neriod; the time spent on the second part of the
problem or the solution time; and the number of errors
made on each set of wnroblems, in terms of the number of
incorrect solutions,

Anhnaratus, The serial-exvmosure box consists of two
chambers scparated by a pnartition and separately lighted.
The side toward the subjecct includes a half-silvered mirror
about 7 x 9 inches, and on the back side is a holder for
5 x & cards positioned so that when the light in the left
chamber is turned on only the left half of the card is
visible. Similarly, vhenrn the right chawber is lighted,
only the right half of the card is visible., The verbal

analogy is presented on a card as follows:



1. fine
2, post
large small ecxpensive 3. run
4, tire
5. cheap

The answer to each obroblem is a rumber from 1 to 5,
which is expressed by pucshing one of five appropriately
labeled buttons. A system of interval timers, relays,
and clocks permit the subject to view each half of the
problem as lonz as he wishes while a record of the time
spent on ecach rart of the probtlem is obtained. The subject
is not permitted to return to the earlier part of the prob-
lem once he has switched to the second part. The exmeri-
menter made a record of the amount of time spent on cach
part of every problem as well as the enswer chosen by the
subject. The primary assumption involved is that the sub-
ject in his effort to solve the problem onerates serially
on the material that is prescnted serially. "hile the
material on the l1lcft half of the card is exposed to view,
he has no problem to solve but is getting ready for the
material presented next, that is prevaration, The activity
during the next period involves the selection of a solution
and pressing the anpropriate button to incdicate the choice
(Johinson, 1960).

Instructions to the subjects.

Side onec:

"These problems are all in the form of analogies, such as;
light heavy little big

The relation between the sccond pair of words is the same

19



as the relation betweca the Tfirst pair., Ilere is another

fire hot ice

-2

Your nroblcwm 1s to find a word that has the -ame rclation
to ice--=2< hot has to ;Lre. You will searcih for the correct

worc in a 1list of five words.

The Tirst pair ol words will a»pear in the leflt side of the
box. hen you have discovered the relation Letween thom
move the toxsle switch below to the rtgnt............"

Side two:

o o

cesessand looikk at the word antd the munbered columna of
S

words besilc it in the risht side. You canuot rectura
to the left siuc, so study the first pair of words before
you move thc switch., Jaen you have found the right word
pushh in and hold’ the button below with the sare nunber
as the word of your choice,"
The subjects were then given four practice trials

to acquaint them with the procedure.
1. large all .

cxpencive 1.f1no 2.nost 2,.run 4,.time 5.cheap
2., year month

week 1.first 2,round 2.»ot !,day 5.ninc
3. Zuick automobile

Zaldwin l.violin 2.1isht 2.,piano 4,knife 5.calendar
4, krile cut

shovel l.<cratch 2,41z 3.1ift 4.pour 5.:zharscen
The Poodlebug Trollem

After the <ulcets Tad cowpleted the inductive and

deductive nroblers, they were asked to solve a differeiit
Kind of w»roblem involving an irafinary bug who lives in
a world of his ovn, The subjccts were told that the prob-
lem was not an easy ore, Lut thet there was a solution
vhich could be reached Ly ~ood locgcical anslysis. The
concditions of tl:e vretlem, the situation, and the s=wecific
nroblem were then real to the subject., Mter the problem had
Lecn 20ne over, thwe cx»erimenter asked the subject to think
@loud while he worked so that thic experizentcer could let

hiy

inow vhether cor not he was correct., The subjcct wos



allowed to use scratch paper and ask questions at any

time, Questions were answercd bty repeating the part of

the conditions, situation, or problem which were relevant

to the question, After the subject had worked for fif-

teen minutes, he was asked if he had a solution, If the

subject hal no solution, or if the solution offered was

incorrect, the subject was read the first of three hints,

At the end of twenty minutes, the subject was asked again

if he had solved the problem and if not, he was given the

second hint, At the end of twenty-five minutes the sub-

ject was again asked if he had a solution for the problem

and if the subject did net have the correct solution, he

was given the final hint. The subjcct was then allowed

twenty minutes more to worl on the problem, if hec could

not solve it he was given the solution. Vhen the subject

had eitker solved the problem or had been given the answer,
he was thaniced for his cooperatiorn and asked not to tell

anyone else about the nroblems used in the exneriment

because the expcrimenter wished
During the time the subject was
the exnerimenter wrote down all

made by the subject in order to

to test additional pcople.
working on the »nroblem,
gquestions asked and comments
if

determine at what tine,

atall, the subject discovered one of the hints by himself

and how he made use of the new

able to him at any given time.

and the

information

The conditions,

nroblem are given below 2s well

vhich was avail-

the situation,

as the threc hints

°T beliefs which the subject cither discovered by himself,



or which were rea:d to hin at the <pnecified time intervals,

The Tonditions

Joe Tooalcebus i« a strange sort of imagianary bug,
Ye can and cannot do the followings things:

1. e can junp in only four cdifferent directions,
north, south, cast, and west, Ye cannot jumnp diagonally
(e.e., southeest, northwest, etc.).

2. Once hce starts in any direction, that is, north,
south, east, and west, he must jump four times in that
same direction before he can switch to another direction.

3. e can only jum, ~not crawl, fly, or wallk,

4, Ve can jump very lar_:> ii-loaces or very saall
Jistances, but not less than one Lach per jup.

5. Joe cannot turn arouand,

The Situation

vJoe has been junsing all over the nlace gettiag sornc
excrcise when his master nlaces a pile of food threc feet
directly west ol him, Joe notices that the pile of food
i1s a little larzer than he. As soon as Joe sees all this
food, he stops dead in his tracks facing north., After all
Ilis exercize Joe is very hunsry and waats to get the food
A s guickly as he »nossibly caa, Joe examines the situation
and then says, "Torn t, T'1l have to jump four tines to
S et the food,"
Tiie Zroblen

Joe BDoo.llebur was a smaart bug and he wax dead right
L his coaclusion. Yhy do you suppoze Joe TDoodlebus had

t o take four Jumps, 1o more and ao lzss, to reach the food?

IS]
[5°]



The hints wvhich were given a
1. The facine heliefl,
Joe does not have

(Revcat hint.) CI,

~

Joe can jump sidewnys and ba

hiat) T'11 ~ive

o

NaAs
(Revpea

2!

3. The movement Leli-~{,

(The exnerimentoer reads

NXow, here is the last hint:

O
e

food was wnrescnte

more."

re

"ot

to face the food

chwards

"Let's

thie entire

Jo

(Renecat hint)

as follows:
m ~7olitg to mive you a hint:
it.

in order to eat

T'11 cive you five minutes more,"

The Jdircction belief, "T'11 sive you aaother hint:

as well as forwards,

you five minutes more,"

rcad the problem again,

S

nroblem to the cubject.)

e was moving cast when the

You have twenty minutes

Snecific measures of analysis for the Doodlebur prob-

lem are as follows:
1. Tixe taken to overcome the first belief.
2, Time taken to overcomne the first two belicefs.
3., Tine taken to overcore all threc beliefs,
4, Xumber of beliefs overcome without outside heln
by the time the first belief is given as a hint,
5. Number of beliefls overcome by the time the second
belief is given as a hint,
Three measures of syatihesis obtainable froa the
Doodlebus problem are:
1. Tiane taken to solve tihe problem after the first
belief is overcome,
2. Time tak%en.to solve the problem after the second
belief is overcome,
3. Time tcken to solve the problen after all three

beliefs are overcome

(Ro%keach,

1250, pp. 175-176).

9



Induction,

better than
induction
rigid and
comparison of the errors made,

index for these n»roblems,.

problems cmchasizing induction is

The hypothesis

The

that o»en

closed subjects on the

thile there would bte no

subjects would nerform

problemis emphasizing

superiority of the low dogmatic

2ifference between the
is supnorted both by a
and of the prenaration

subjects on the

anparent from an exam-

ination of the wmean nu:ber of errors and mcan preparation

index.

Table TIT below prescnts the

averacte

nunmber of

errors madic by the subjccts in the vartous grouns, It
may be scen that the closed subjects, on the avcrase, make
about two more errors than do the open subjects, while the
,rizil1 and non-rigtd subjects differ from each other by
less than one »noint,
Table III Com»arison of the “ean Yumuber of Trrors made
on the Problems Tmohasizing Induction.
Vean Nunber of Mean ‘‘unber of Yean Number of
Zrrors made by Errors made by Errors made by
he Rigid Croups the Non=-Rigid Combined Groumn
Grouns
Closed 8.3 9.3 8.8
Dpen 6.7 6.9 6.8
Combined 7.5 .1 7.8
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Table IV bLelow gives the suummary table for the analysis
of variance of the crrors made on the 25 inductive problems,
The probability lzvels reported are in terms of a one-
tailed test as the direction of the differeiices obtained
had been predicted in advance.

Table IV, 1Analysis of Variance of the Errors made on the
Problems “mnhasizing Induction.

SOURCE S.S. a.f. M5, T ratio o)
Dogmatism 4o.0 1 ho.0 4.812833 ¢ .023
Rigidity 3.6 1 3.6 143315
Togmatism © Ricidity 1.6 1 1.5 .19251 e
ithin 292,22 35 g.21111

Total Sy h 29

Table V below gives the average prenaratioin itadex for the
induction problems, As indicated by an analysis of variance

o

of the preparation index for these probleimn:y, the open group
has a lower preparation index on these problems indicating
that they are spending relatively less time on the pre--
aration nhase of these problems,

Table V., Comparison of the 'ean Preparation Tndex on the
Problemns Tavhasizing Tnduction,

Yezan Prenaration Yean Trevaration Iean P.T,
Index of Rigid Tndex of YNon- Combined
Croun iigid Group
Closed L7 L4573 L4566
Coen 207 .411 N0

Combined 438 .32 L4335



Table VI cives

the sumuary ta

tle

of wvariance of the pre=naration index on

problenis,

for the

the

Lndvectiy

analysis

o

Table VI, Analy<is of Variance of the Preraration Tndex
o the Troblomns Tuoohasiziecs Toduaction.,

SoUNCE . e N T S ratio n

Do;matiss REOSSTRINARS ] L0280 3,035k < .03

Rigidity 0002690 1 .00036 L0235 cen

Cosomatism x .00"0020 1 .00uno L2167 e

Rigildity
Within

TOtCll o"'

000 24 .012
Seon 30

l
AN

the

cmonazizing deducti

3~y A ~yy 1~
risia scuc

non-rizid subj

ana that the

on

between the owen and closed subjec
A comparison of the crrors made a:

for these nroblems

indicnates

rigid and the non-risid

tical significance. Turthermore,
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that

N
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Auctioan and that
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between the open and closed subjects is evident from an
examination of the mean number of errors and mean prep-
aration index for these problems, Table VII below pre-
sents the average number of errors made by the subjects
in the various groups. It may be seen that the closed
subjects make an average of one more error than the
corresponding open subjects, The difference between the
rigid and non-rigid subjects, however, is considerably
less than one.

Table VII., Comparison of the Mean Number of Errors made
on Deduction,.

Mean Number of Mean Number of Mean Number of
Errors made by Errors made by Errors made by
the Rigid Groups the Non-=Rigid Combined Groups
Groups
Closed 6.0 6.2 6.10
Open 5.1 5.0 5.05
COmbined 5055 . 5.6 50575

Table VIII below gives the summary table for the
analysis of variance of the errors made on the 25 de-
ductive problems.

The probability levels reported for the differences
due to Dogmatism are given in terms of a two tailed test
Oof significance as no differences between these groups

had been anticipated.



]
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Table VIII., 2Analysis of Variance of the Trrors made on
the Troblems Imphasizing Deduction,
SOURCE Sez. d.f. TS, T ratio »
Jogmatism 11.025 1 11.025 1.83551 < .25
Rigidity 025 1 .N25 .00427 oo
Dosmatism x L2253 1 .225 .00G2 .o
Rigidity

Within 210,209 36 5.8h722
Total 221.775 22

Table I below gives the averase preparation index
for the problems cmnhinsiziung deduction, As indicated by
the analysis of variaace of the preparation index for

these problems, thc differcnces
subjects anproaches atatistical

ences between the ricid and the

Table IX, Comonarison of the Ye

the Troblem f“mmnhasiz

between the open and closed
siscnificance but the differ-
non-ricid subjects does not.

an Preparation Tndex on
ing Teduction,

Y“ean PL,TI.
Rigcid
Onpen .250
Closed .291
Combined .3205

Yean P,T, Yean P.I.
Yon-2i~id Combined
. 337 3435
. 234 .2125
.3255 .228

Table X gives the sunmary

of variance of the preparation

table for the analysis

index on the deductive



td
)

problens,

Table Y. 1nalysis of Variance of the TIreparation Index
on the TProblems Tmphasizing Ceduction,

$OURCE 5.5 a.r. LS, T ratio »

Dogmatism .00741 1 .00701 .09792 { .25

Rigidity .00225 1 .00225 L6777 cee

To;matism x .0073% 1 L0078 1.62993 e
Dicidity

within 17324 35 .00L21

Total .1920%4 30

The fact that the o»en subjects tend to do better on

2ll of the problems, and the fact that there is a differ-

i

ence betwecen the kinds of w»roblems may be seen in a
comparison of all zrouss on all problems, Table XI below
gives the suanary table for the analysis of variance of

the errors made onn Bboth the inductive and the deductive

ktinds of wnroblceciws, Table WITI gives the sumnary table

4

ndex for

po

for the analysis of variaiice of the preparation
both sets of problems, It may be seen that Doguatism
differentiates the crouwns at a statistically sigaificant
level oa the errors made and anproaches statistical
significance for the prewnaration index, Therc is a
statistically si nificant differcnce between the Kinds
of problems both in terms of the mumber of errors made

and the preosaration index, The lcvels of statistical



sisnificance renorted are in

as no specific prediction had

pverformance of

ences in

Table T,

“rotlcius

termas
been

the subjccts on all

Anrlysis of Varlance

Tuohasizing

the difficulty of the »nroblems,

of the Zrrors ua

“nduction a:d Zeduction,

of a two tailed test

made concernin; the

nrolems or the differ-

SQURCZ ..

Dommatism 45.5125

Rizidity 2.1125

Loomatism x 1.5125
Rigidity

Trror (a) 350.5500

Problems g9.012¢

Tosmatlism x ,3125
Troblcms

Ligzidity x 1.5125
Problcais

Togmatism x 2123
Rigidity x
Troblemns

“rror (L) 152.1500

Total 665.1875

\2
(Y

S T ratio
5123 4,78
1125 .22
5125 .16
7375

0125 22,540
5125 1.0
5125 oM
31235 .07
1208

b
~




Table XII. iialysis of Variance of the
Index oix the Troble - a

i
T .
1

S2UNCE — e .l e . T ratio )

Do-matisa .02 1 .02t 2,27 { .10

nizidity .000"0 1 L0000 .03 ...

Tosmatisn x .01153 1 .01152 .3 .o
Risidity

“rror (a) L8585 27 .01352

Troblois .22¢n0 1 L2282 52,26 < .01

Do-smatisa x L0021 1 L0048 1.22 .o
Troblonsy

Ni~idity = 2221 1 L2Ccn221 W5 ce e
rozlcxn

Tosaatis x .0NC21 1 L0003 .CS .o
Ri~idity
X Troblens

Zrror (b) SN 24 .00293

Total .010°22

~1
"

¢ hyonothosis that the opon subjects

[

should be superior to the closcd subjects arnd that the
riy»id subjects should not <differ from the noun-rigid
subjects 1is. suunorted by all three measures of syanthesis

on the Uecinay Zoodlebuyy mroblem,

Table XIIT presents the mean solution ti:es of the
four greuns ol svitjeclis <onnrately as well as for the
Figh and low dormatic suljecte and the rigid and norn=-
rigid sudjects is consisterrt for zll tlhrce mecasurcs as

redlicted wlhille Llhe <:ilfcreace Letuween the ricid anda noa-

4]



rigid subjects is negligible.

Table XIII, *ecan <olution Time for the Tenny Toodlebug
Probler Tollowinrng the Tirst, Second, and
211 Three Reliefs,

Group Tirst Second A1l Thrcee
Delief Celief Telief:
Eich Dormatism=Tigh Rigid 20,82 5,74 g.60
Hizh Dormatism-lLow Rigid 22,2 23,49 14,45
Low Dogmatism={Tich Dizsid 12,02 12,95 5,00
Low Tommatism-Low Nirid 11,61 £.40 1.05
Uizh Tormatism 24,525 12.415 11.595
Tow Tommatism 13.215 10.675 3.820
[Tfich nirid 12,02 1,845 7.165
Iow igid 7.9 15.95 §.200

Table NIV below gives the sumniary table for the
analysis of variance of the time required to solve the
problem after the first belief had cither been overcome
Ey the subject or had been given to the subject in the
form of a hint. It may be seen that there is a sig-
nificent difference btetween the high dogratic and the low
dognatic subjects., Yo such difference exists between

the rigid and the ron-rigid svbjects. Towever, there is

[

[0e]

a significant interaction between Dogmaticm and Rigidity
indicating *hat the degree to which dogmatism determines

the sulLject's performance for this measure of synthesis

is influeniced by the dcgree of rigidity for that subject.

0

9
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Table IV, Lizlycis of Variance of the Tiwe logiaired tao
solve thie Deunny Doodlolr Problem aflter the

Nommatien “C1.10" 1 ©71.19 12,40 < .01

Tisidity 00 1 .09 .01

- Y . - ’ ~n! - ~-n' o .

Do-matism x s3~.ooh 1 527,500 .10 < .ol
Dioidity

P . N r —~ 7 7 C -

Jithiin 2.00,077 513 7,050

Total z

Table

N

TV oand XYL osive the sunmunry lables for the
analysis of varicnce of Lhe time required to so0lve the
aroblem aofter 2ither the sccond or the third beliels
hald been oveorcoac or Siven a< hints, MAs was the cosc
with the tise reguired to _olve the —rotlean after the

first bteliof was overcowe, there 1= o 2irmificant differ-

caze betueen the open aad the closed zrouns»s while there

is no such dilfercace Zebtuween the risid ard noo-rizid
SJrouns, ‘main, there is o <f~nificzcant interaction

between <dommatisn and ricidity,

Table IV, Anoly:=%s of Variance of the Time Dequired to
Solve the Tenny Toodlebns Problem after the
Second T'cliefl,

SCURCE ol d.0. S T ratio )
Yosmaatism 722.235 1 772.236 13.77 ¢ 01
T . . e a¥ '

Disidity 25,800 1 25,600 Ly .o

~
o}
1)
i
A
N
1
9
-]
\\

. . Q -
TDo;matism x  3Z706.227 1
2igsidity

()

v . Q 2N I -
Within 2020,336 20 33,027
Total 2202.220 27



Table XVI., inalysis of Variance of the Tiwe Reguired
to “olve the Tenny =oodlebur Frohlen alter
111 Three “elieflcs,

STURTT Sum of ada,{. Tean R o)
Tenares Zquare ratio
. - - -~ ~ jal
Dormmatism SN5.75°23 1 57°5,756725 11.31¢.01

=
(8]
r.J
(o8
P
t+
“
}..l
(&}
-~
=
)
« J
Ut
’J
H
(&)
L]

~3
H
W
1o
1

02] e o 0

M
U

cmatism X
2inidity

[S)
o
)
O
]
4:)
(&) n
=
[IS)
td
)]
L]
B o}
£ (@]
N
9
\n
—
\n
-
N
(>}
(V)

- . o - - ~1 ~
Yithin 121°.58720 25 30.54075
Total 2655.15775 20

Ancly-ie,  The hynothesis that the rigid <ubjects
would be slower and discover fecwer of the belicfs by
themselves than would the non-rigid subjects while therc
would be no differcices belweer the open and closed sab-

jects was goncrally suasorted by an analycis of the time

l’t)

reguircd to discever Uthe differeat nints.,

Table "WII pives a suamary of the data concerning
conceptual analfsis in terws of the average amount of
time requnired to overcome onre, two, and all thrce kelicels.
It w2y be scen that the differcnce botween the opeu and
the closed subjects is consistent and bLecomes larger
for the sccond and third beliefs, Lut even for the third
belief it is only as larzje as the diffcrence tcoctween the

<

rigid and tuc non-risid crouss on the [irst beliel and

—

fails to be larrse enoush to be statistically «izgaificant,

Tn line wilh the hynothesized diffecreace Letween the rigid

and the non-rigid grouwns it way be scen that 1t cousistently
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talkes the ri~id sviiects lonscr to overcome each of the

telicefs, marticularly for the =ccond and third belieofs.

Takle “VII,  CTom-orison of Tean Yumber of Minutes Taken
to Tvercome the Tirst Telief, oand the FTirst
Two Tcliefs, and X111 Threce TSeliefls,

Troun Tirst Tirst Two 11 Three
Zelicel celiefs Zelicls
Hish IDopmatism-=-ITich Riz~id .72 15.€0 22,20
Figh Dosmatism-low  lisid 8,51 12.39 21.03
lLow Torsmati N85 16.15 23,01
Low Tomaati H.45 2,45 15.70
Hish 7 ism 0,115 12.°05 22 L5
Low Tozmatism 2.1%5 12.8C0 19.°05
Tish Ti~sdidity 0,80 15.875 23.Lkos
Low Tigidity 7.3 10.02 15.015

Teble VWVITT nrecents the swrmary table of the annlysis
of voriance of the time reqrircd for cither the sublect
to discover the first beliel for himself or to have it
civen to him as a hint., 7Tt is anparent that the differ-
enrces between the rigid and the non-rigid subjects fall
short of being statisticelly significant and that the
differences between the oren and closed subjects is

extremely small. The hyrothesis is not confirmed by

this dat

9]



Table XVIII. Analysis of Variance of the Time Required
to Overcome the First Pelief.

SOURCE Sum of Jlean r n
Icuares d.f. Zquare ratio
Doomatism 2.025 1 9.025 .2 .o
Rigidity 53,824 1 53.824 1.60 .2
Dogmatism x 12,321 12.321 .37 cee
Rigidity
Within 1213,186 36 33.6296
Total 1288,355 30

A comparison of the time reguired to overcome two
beliefs gives strony surnnort for the hynothesized difference
between the rigid and non-rigid subjects. Table YXIY gives
a summary table for the analysis of variance of the time
required for the subject to discover the first two beliefs
or have them given to him as hints., Clearly the differences
between the rigid and non-rigid groups is statistically
significant while the differences between the open and
the closed subjects remains extremely small,

Table XIX. Analysis of Variance of the Time Required to
Cvercome Two Deliefs,

SQURCE S.3. d.f. ¥.S. T ratio P
14,2802 4.2802 bt
Dosmatism 5 1 1%.250 - e
Sigidity 245.52025 1 2hk5.52025  7.62 (.01
Dogmatism x 20,45025 1 30.45025 .ol o
Qigidity
SWithin 11560.51200 26 2.22663
Total 1%50.76975 39

then the time required to overcome all three belicfs

is analy zed , the hyvpothesis is ~upported at a statistically



significant level, but nonc-the-less is complicated by
the fact that the differences between the onen and
closed subjects is larger than before. Further, for the
first time, there is an interaction between the two
variables which, although not significant, indicates
that the way ir which rigcidity oncrates to differentiate
the different subjects' performance on this task may be
influenced by the degree to which the subject is dog-
matic, Table XY below presents the summary table for
the analysis of variance of the time required to over-
cone all threec beliefs,

Table XX. Analysis of Variance of the Time Required to
Overcome All Three Beliefs,

SOURCE S.Ss. da.f. M.S. F ratio p

Nogmatism €3.051 1 €3.051 1.985 < .25

Rigidity 201.601 1 201.601 F,3476 < .02

Docmatism x 123.904 1 123,004 3,701 < .10
Rigidity

Within 1143.27 35 31.750

Total 1531.726 29

A further method of measurings concevrtual analysis 1is
to consider the number of beliefs which werec overcomne by
the =ubject on his own tefore the experimenter gave any
of the beliefs in the form of hints. Table XXT below
gives the chi square analysis of the nunber of beliefs

overcome by the subject in the first fiftcen minutes,



dividin the subjects in terms of their riidity scores.
In order to 2void cxpected frequencies of les= than five

in ecch c2l1l, the number of subjects who overcame two
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the .01 level of confl dircction pre-~
subjects overcamc morc heliefs
than do the risid =zubjeects., T'Towever, vhen the open and
closcd sulbjects are compared in terms of the number of
belicfs overcome in the first fifteen minutes of the
experiment, as in Table MNINTI, the diffecrences between
thic groups are small and insignificant,

ble MNI., nalysis--The Yumber of Teliefs 72vercome

by the Subject in the First Tifteen Yinutes
ol tlic IZxperiment,

Croup 0 Zeliefs 1 Zelief 2 Beliefs

\9

TCeliefs

i

Ay

Yoil- rigid

;:.
-
[op =)
M I

Chi Squarel = 12,00%
d.f. = 2
» less thann ,C1

lyates correction for continnity lras been annlied
to all chi square analysis prescnted,

W

0
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Table WNTII. Aralysis--The “umber of 2clicefs “vercome
by the Svbkject in the Tirst Tifteen
Yinutes of the Exneriment,

Ciroup 0 Teliefs 1 Delief 2 Pelfefs 3 Teliefs

Cnen 7 7
5

19 4
{92

» less thon .00

“ynthesis ond Tndvetion, The hypothesis that thosc

-
3

wvho do well o synthiesis chould zalso de well on incduction
wes not confirmed by the dote., Table WHIII bolowrprcsents
the obhserved frecuercics and tho chi scerare analysis of
thiec time recvired to solve the Tenny Tooulebus »roblen:
after 2ll threce beliefs knd hecen overcome and the nurber

of errors made on the nproblems emnhasizinc induction, Tn

order to avoid exwnected frequencies less ther five, the

data vas enalyzed in terms of a two by two tabkle boing
divicded after 1.00 minutes, Tt mey be seen that vhile

thhe dilfercnces obtoined are not stati.ticolly <irmificant,

they are in the direction predicted,
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