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Very generally by rigidity the WT1t~r understands a personality 

phenomenon vmich is determined by past experience, present experience, 

constitution--al! or any of these (if they be deemed separable). It 

tunctions as a persisting ettect, resisting forces that tend to produce 

changes in behavior. 
~ ' ' 

Agreement on the nature of rigidity which may exist at this high 
'. 

level of generality tends to vanish as investigators attempt to describe 

rigidity more exactly. Definitions' of rigidity are numerous and not 

always obviously related one to another. The writer does not propose 

to discuss here the multiplicity ot existing rigidity definitions. In 

certain cases investigators appear to use similar vmrds to refer to 

different things and different' woras to refer to the same thing. The 

consequent breakdown in communication may slow progress in understanding 

the common concept prèsumably ii:rvolved. 

No purely conceptual calculus exista tor comparing different defi-

nitions ot rigidity with one another, or for translating one into the 

other. Experimental arbitration of conceptual differences is possible, 

tirst, if we grant that what an investigator thinks rigidity is will 

dete:mtine the tests he constructs to :measure it, and, second, if we 

know for each case concerned to what extent this is true. Investigators 

may difter widely in the degree to which their modes of measuring a 

phenamenon stem from their preexperimental notions concerning the nature 

of the phenomenon. High correlation between separate tests referred 

to as measures ot rigidity does not imply equivalence of conceptuali-

zation until we know the degree to \mich conceptualization has dater-

mined the test tor each case. 
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This study will relate scores on rigidity tests in arder tc 

reveal areas of functional unity and linas of cleavage in these tests. 

Common scientific curiosity about what does and \1hat does not belong 

together is considered ample vre.rrant for it. If this study can also 

fUnction as an empirical check on conceptualization, or if it prepares 

the way for ether studies tc do this, sc much the better. 

The number of existing tests presumed tc measure rigidity, per­

severation, flexibility, or seme correlative term is very great. The 

direct correlation of all these tests would involve an extremely 

lengthy study. T.he present study adopta a more practicable alterna­

tive which involves correlation of scores from a sample of rigidity 

tests. T.hese tests are chosen tc differ from each ether in terms of 

properties which are believed tc be important in differentiating the 

whole population of rigidity tests. The writer believes that the 

cl~ssification of rigidity tests into low leval or mater and high 

level or ttamotor" is meaningful and important. He therefore deliber­

ately chose and constructed a sample of rigidity tests that di:f':f'ered 

along this alleged "level of complexity" dimension. If it is :f'ound, 

for example, that the motor and "amotor" tests in the sample are not 

fUnctionally related (do not correlats highly) tentative stataments 

can be made about the population ct tests in the i'ollowing.manner: 

All existing disposition rigidity tests which can be assumed tc be 

similar tc the mater tests in the sample battery are not related tc 

all existing tests which can be assumed to be similar tc the ttamotor" 

rigidity tests in the sample battery. 
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The eventuel purpose, making statements about the population 

ot rigidity tests, determines the choice of dimensions according to 

which our experimental sample of tests will vary. The dimensions 

believed to be crucially involved in the construction ot the present 

battery and their relevance in terms ot the general method just out­

lined will now be di scussed. 

Dimension I - Disposition Rigidity--Experimentally-Induced Set 

The two properties apparently involved in detining this dimension 

may be related to son~ degree. 

(1) Time spent in developing the disposition to be overcome. 

Rigidity may be measured by the ditticulty a subjeet has in sub­

stituting behavior, newly adequate to the situation, tor previously 

established behavior, tor.merly adequate to the situation. The character 

and strength of the disposition which tends to keep on producing the 

inadequate behavior may be seme tunction ot the time spent in developing 

it. Hence there may be a difference between rigidity measured where 

( i) the disposition to be overcome is established within the testing 

situation, and vmere (ii) the disposition to be overcome is well 

entrenched, overlearned, or culturally induced. 

l2) Recognition of the need tor a change. 

The factor which may be most crucial in mediating the presence or 

laek ot required response in the rigidity situation is stated in terms 

ot extrema cases. 

(i) Once the subject sees that the situation now requires it, the 

requisite response follows more or less automatically. 

(ii) We assume all subjects know what response the situation requires. 
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We then order them according to their ability to produce the adequate 

response in the face of previously established dispositions tendihg to 

produce other responses. 

Luchins' {5} work ~ith the "Einstellung affect" is best described 

in terms of the :f'irst alternatives in (1) and (2), and is cited as an 

example of the experimentally-induced set design as we have here de:f'ined 

it. By di~osition rigidity the writer refera to the latter alternatives 

in (1) and {2), presumably exempli:f'ied in the present study by tests 

3 to 8 and 13 to 16. 

Vlalker, Staines, and Kenna (16) were the first to distinguish 

disposition rigidity experimentally. Cattell (l) claimed to have 

isolated a factor of disposition rigidity in a factorial analysis of . 

seven tests presumed to measure disposition rigidity. All but one of 

these were motor tests. 

Dimension II - Levels of Difficulty or Levels of Complexity 

Cattell (1) and Fisher {3) in reviewing the history of rigidity 

studies have suggested that levels of complexity are an important way 

of stating the difference between many tests in the field. Same tests 

{e.g., \~ting "e" backwards) seem to require the exercise of somewhat 

"lOV>ter" tunctions than do ether presumed tests of rigidity {e.g., the 

ability to classi:f'y material in many different ways). 

Heretofore there has been no systematic attempt to define this 

dimension experimentally by deliberate construction of a battery of 

tests presumed to vary along it. This is at least pari(ly because we 

do not kn~v just what it is that is involved in differentiating one 

level of complexity from another. 
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The approach to a phenamenon on different levels is important 

methodologically in fields of study ether than rigidity. Murphy (9, 

p. 171) describes Binet's approach to intelligence in these words: 

"It vms his feeling that instead of approaching the big . 
and the complex through the little and the simple, it was impera­
tive to contrant the big and the complex directly.n 

Nevertheless the subject's performance in simpler situations seems 

to be more easily and adequately described by testing situations which 

yield numerical scores. This is important either when the simpler 

situation is itself psychologically significant, or when the simpler 

situation is related to a psychologically significant or lifelike 

situation. 

Grant that psychological significance goes with greater complexity, 

and the relations of tests on different levels of complexity involve 

important methodological questions. Does the complex of variables acting 

in more lifelike situations necessitate measurement of the organism's 

performance in each new and separate lifelike situation? Or will a 

simpler measure taken from a simpler testing situation allow us to 

predict either to a more complex situation orto many such situations 

at once? 

In regard to rigidity, Luchins asks: 

"Is them a general factor of rigidity charœteristic of all or 
much of a person's behavior? For example, is the same level of 
rigidity characteristic of one's motor activities as of his mental 
reactions? And are all of his mental {or motor) activities subject 
to the same level of rigidity?• 

The foregoing section discussed the relevance an~ importance to 

this study of the dimensions which have been tentatively entitled 
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( I) disposition rigi di ty to exper:i.m.èntally induced set and ( U) level 

of comple:xity. It has attempted to shovt that these dimensions may be 

employed in making statements about functional relations in the popu-

lation of rigidity tests, statements Which are based on functional 

relations round in a sample of rigidity tests. 

011 ver and Ferguson! s ( 12) study is a clear example of the method 

described above. • They discussed and found favorable the evidence from 

factoriel analysis indicating a factor of "amotor•* disposition rigidity. 

The study was designed to determine the relation of scores on these 

tests to scores on tests of reasoning ability, e:xperimentally-induced 

set and perceptual rigidity as measured by the Gottschaldt figures test. 

Fisher (4) presents the problem of levels of comple:xity much as 

Luchins does, and notes the lack of previous work on the problem. He 

states that a "comple:x:ity" and an "emotional involvement" parameter run 

through his battery which includes the following presumed measures of 

rigidity (4, p. ô): 

+• Comparison of self with pictured parsons 

2. Trait judgments formed on the basis of pictures 

3. Humber of colored ribbons favorably reacted to 

4. Rosenzv.reig picture frustration 

* The writer believes that we know more about what these tests do not 
involve than about what they do involve and that names such as 
"cognitive", "ideational", or~perceptual", imply the reverse. For 
the present, therefore, he proposes "amotor" as a more appropriate 
general designation for all tests which crucially require something other 
than the ability to move and coordinate skeletal muscle in an unusual 
way. 
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5. Number of groupings made in Vigotsky bloeks 

6. Range of interests 

7. NUmber of interpretations of T\ A. T. offered 

s. Number of things the subject :f'inds annoying, or thinks ethers 

:f'ind annoying 

9. Number of things ink blets suggest to the subjeet 

10. Degree to which level of' aspiration t'ails to :f'ollow apparent 

suocess or failure in a hand steadiness test. 

The relation of tests at different levels of' camplexity might 

have provided data relevant to the present study even though Fisher's' 

tests are not obviously of the disposition r.igidity type. We \rlll 

suggest briefly why his data are not relevant to this study. 

(a) De:f'ects in Experimental Design (from the point of view of the 

present investigation). 

( 1) Signi:f'icant trends in the data might be a tunetion of "emotional 

involvement", not ."level of canplexity" if' the tests actually do vary 

in two dimensions at once. 

(2) Seme or the tests require quite elaborate and abstruse rationales 

tor understanding their relation to rigidity at all. 

(3) There is no obvious continuum of complexity built into the test 

battery according to some a priori notion of the nature of' camplexity 

in rigidity. 

(b) Experimental Data. 

{1) Fisher spends the major portion of' his study explaining his 

data from the point of view of the "emotional involvement" parameter 

while using the pattern of' scores on groups of tests as itsel:f' a score. 
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{2)He grants that evidence for functional unity among his 

rigidity tests is inconclusive. Moreover, insofar as the exceptions 

taken to Fisher's experimental design are maintained, neither the 

lack or presence of tunctional unity vrould have bearing on the attempt 

to understand rigidity from the point of view of levels of complexity. 

Cattell (1) factor analyzed seven tests "involving solely the 

~creative effort' principle and confined largely, but not entirely, 

to motor perfor.mances." {p. 234) His rotated matrix {p. 236) is 

presented: 

Factor 1 Factor 2 

1. .76 -.06 

2. .35 -.30 

3. .37 .28 

4. -.01 .27 

5. .34 .~ 

6. .42 -.33 

7. .79 .00 

Tests 1, 6, and 7 were motor tests requiring reverse stroke lYriting. 

Tests 2 and 3 were motor tests closer to the alternation type. Tests 

4 and 5 are speed of reversed reading tests •. According to Cattell, 

"the first factor is clearly the general disposition rigidity factor, 

highest in reverse vœiting of letters and numbers, but present also in 

a 'perceptual' sp~ed test--reading words written backwards." The 

vœiter accepts this study as good evidence for the existence of tunctional 

unity in motor tests. 
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Cattell and Tiner (2) factorized the correlation matrix yielded 

by 17 measures of 100 male collage students. The centroid analysis 

yielded five factors which were rotated into simple structure. 

MAIN LOADlNGS ON FACTOR I 

Description of Tests Cattell's Interpretation 
of their meaning 

Loadings 

Finding hidden objects 
in pictures. 

Performance under distrac­
tion cempared with perfo:rm­
ance under normal conditions. 

Speed at which the subject 
reports flicker fusion. 

Creative effort motor 
persevera ti on. 

"Low ability to restructure 
habitual visual perception" 

"Little attention to distract­
ing situations." 

"Low speed of flicker fusion" 

"High motor perseveration" 

Number of things a subject "High fluency" 
judges could be present at 
a certain place in a drawing 
and number of things ink 
blats suggest. 

-.66 

-.57 

+.44 

+.30 

+.23 

Cattell and Tiner call this factor "disposition rigidity." Another 

factor, factor III, is also "clearly in the area of behavior which 

experimentera have defined as rigidity" but "is distinct from the 

classical rigidity or 'p' factor" {p. 338}. Involved in this factor 

are "low ability to reconstruct hidden '!.'0 rds", "low ability to invent 

an$~rs to riddles", "low speed of flicker fusion", "faithtul repeti-

tion of Werner Tone Rhytbm test", and 11 low ability to restructure 

habitual perception". 

The writer agrees with Cattell and Tiner that this illustrates how 

some psychologists "in using the same ter.m 'rigidity' ••• are assuming 

a single characteristic or process Where, in fact, there are several" 

(p. 321). 
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The present study is à tactorial analysis of two tests of 

reasoning ability, four measures of speed, four measures of "motor" 

disposition rigidity, and six tests presumed to measure "amotor" 

disposition rigidity. 

(1) It aima to check again on the existence of a motor disposition 

rigidity factor. 

(2) It extends and elaborates Oliver and Ferguson's {12) study 

as a check on the existence of a factor of "amotor" disposition rigidity. 

The writer tried to till out this factor by adding to the three highest­

loading Oliver and Ferguson (12) tests three which he devised to involve 

"amotor" disposition rigidity. 

(3} This study begins the type of research Fisher (4, p. 1) 

called for by relating rigidity tests systematically designed to fall 

on different "levels of oomplexity". We may recognize two aspects of 

this question: One of them is similar to the questions raised in {1) 

and (2}. Is a cammon factor of rigidity evidenced in all tests in spite 

of the tact that they differ in degree of complexity? Moreover, no 

matter 1.dl8.t the pattern of intercorrelation is, \'re may be able to clarify 

conceptualization by an experimental (operational) definition of the 

dimension, levels of complexity. In this case, the definition might be 

given in terms of factor loading on one or more factors. This study 

includes tests of speed and reasaning ability tor this purpose and also 

(4} to relate tests of disposition rigidity to tests of mental 

ability and speed. It may be argued that the tunctional unity round 
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to pertain in sane rigidity batteries is due more to a common camponent 

of reasoning ability and/or speed than to any factor or rigidity. 

Moreover, intelligence and rigidity are not always distinguished con­

ceptually--witness Munn's (8, p. 410) definition of intelligence as 

"f'le:xibility". 

(5) This study yields data bearing on the relative merita of' methods 

f'or scoring the motor disposition rigidity tests. It proposes and uses 

a new method. 

{6} It includes a short discussion of problems relating to rotation 

for simple structure and discusses the resulta of rotation by two 

diff'eren t methods. 
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A. Description ot Tests 

Tests 1 and 2 

~~o tests from Thurstone's A. C. E. (1947) battery were included 

as tests of reasoning ability. 

Test 1 - Number Series Test 

Each item oonsisted of a series of numbers which proceeded 

according to same rule. For each series the subject was required to 

find the number in the five possibilities listed to the right which 

completed the series according to this rule. 

Sample items are: 

1. 8 11 14 17 20 23 10 13 23 25 26 

2. 27 27 23 23 19 19 15 16 17 18 19 

3. 16 17 19 20 22 23 18 20 22 24 25 

The answers are 26, 15, and 25 respectively. The time limit vm.s 

eight minutes. 

Test 2 - A. c. 1!:. Verbal .~alogies 

The subject is given three words. He must find the word listed 

on the right which is related to the third word as the second 'tWrd is 

related to the first. 

&ample items are: 

SKY - BLUE GRASS -

ICE - SOLID WATER -

EAR - 1flr.SIC NOSE -

GRE.EN SOD PATH BLUE 

HARD FIRE IRON LIQ.UID 

FACE PERll'IJME BHEATH 'l'ONE 

The answere are GREJJN, LIQ.UID, and PERFO'.M.E:. The time limit was 

fi ve minutes. 
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Tests 3 to 8 

These tests vrere presumed to measure namotor" or high level 

rigidity. 

Test 3 - Reversed Reading 

The subject was presented with a number of sentences of simple 

meaning. The letters making up the words were.in reverse order (right 

to le ft) but the words making up the line s followed each other normally 

from left to right. The subject vms required to read each sentence and 

mark it true or false. 

Some sample items are: 

YREVE ERAUQP S.AH RUOF SEDIS. 

EHT NUS NETFO SRAEPPA SA A 
NEERG LLAB. 

The sentences are True and False respectively. The time limit 

was four minutes. 

Test 4 - Reversed Clock Reading 

The subject vms asked to give the appro:x:imate time indicated on 

each of 60 clock faces. Most of these clock faces were reversed (by 

the simple nethod of reversing the arder of the 3, 6, 9, and 12 

reference points). This made "later-than" a point counterclockwise 

in relation to the reference point instead of clocbvise as in a normal 

clock face. (a) is a sample normal, (b) a reversed clock face. 

(a} 

G 
(b) 

9 9 

The appro:x:imate times are 7:20 and 4:40 respectively. The time 

limit was four minutes. 
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Test 5 - Scheier's Arithmetic Test 

This test consisted of 85 simple arithmetic problems involving 

the addition, subtraction, and multiplication of simple digits. One 

rule relating to multiplication and one rule relating to fractions was 

changed. 

(1) If the smaller number cornes first multiply as usual, but if 

the larger number cornes first subtract the second number from the first 

to obtain the correct answer. Thus, while 4 x 6 is 24, 7 x 3 equals 4 •. 

(2) Change each fraction so that it equals its numerator multiplied 

by its denominator (in that order). Thus, 5 equals 5 x 4, 2 equals 
4 3 

2 x 3. 

Some problems involved one or the other of these changes but most 

involved both of them concurrently. Sample items are: 

( i) 6 
3 

2 = (ii) 3 + 2 = 
4 

The answers are 1 and 14 respectively. The time limit was four 

minutes. 

Test 6 - Arithmetic Test 

This test ~.•res devised by John Arthur Oliver (11). It consists 

of 60 simple arithmetic problems involving the addition, subtraction, 

multiplication and division of simple digits. In no case were more 

than four digits involved in a si~r,le problem. The subject's instruc-

ti ons were that for the purpose of this test a plus sign meant subtract, 

a minus sign meant add, a multiplication sign meant divide, and a · 

divide sign meant multiply, the different operations being perfor.med 

in sequence. 
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Sample items are: 

5 + 3 = 

3 :x: 3 1 = 
7 + 9 + 3 :x: 2 = 

The correct answers are 2, 2, and 30. The time limit vre.s four 

minutes. 

Test 7 - Alphabet Test 

This test 1~s devised by John Arthur Oliver {11). The subject 

is asked to write the latter of the alphabet which cames 2, 3, or 4 

before the one listed, depending on the number written after the latter. 

For e:x:ample, M - 3 signifies that the subject must \~ite the latter 

in the alphabet that is three letters before M. This latter is J. 

Sample items are: 

p - 3, D - 2, J - 4. 

The answers are M, B, and F respectively. The test consisted of 

52 items. The time limit was four minutes. 
' 

Test 8 - OEPosites 

This test was devised by John Arthur Oliver (11). The subject 

was asked to associate seasons of the year with the months January, 

August, October, and April. He was instructed ta give the season 

norm.ally associated wi th the month v.rhen the month appeared in capital 

letters, the season opposite to the normal one >7hen the month appeared 

in amall letters. 

Sample items are: 

october 

OOTOBER 

The answ·ers are Spring, Swnmer, and Autumn respectivaly. The time 
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11mit vvas three and one-ha1f minutes. Subjects were allmved to 

abbreviate ansr-rers. 

There 1.1ere four motor tests. Each had an "X" and a "Y" phase. 

"Motor Creative Effort" - Reverse stroke "e" 

Phase X--the subject writes sma11 "a" as fast as he can for thirty 

seconds. 

Phase Y--the subject vœites sma11 "e" bacb~ards as fast as he can 

for two minutes; i.e., he begins the "e" where he usua11y ends it and 

ends it where he usual1y begins it. 

"Motor Creative Effort" - Reverse Stroke "123" 

Phase X--the subject writes "123123123" as fast as he can for 

thirty seconds. 

Phase Y--the subject v~ites "123123123" as fast as he can for two 

minutes but each number is vvritten with a reverse stroke; i.e., he starts 

it where he usua11y ends it and ends it where he usua1ly begins it. 

"Mot or Creative Effort" - Mirror Image "Z" 

Phase X--the subject prints "Z" as fast as he can for thirty 

seconds. 

Phase Y--the subject prints the mirror image fo~ of "Z" lwhich 

is ~") as fast as he can for two minutes. 

•Motor Creative Effort" - Mirror Image •BaD-

Phase X--the subject prints "BCDEFGBCDEFGBCDEFGr as fast as he 

can for thirty seconds. 

Phase Y--the subject prints the mirror image forms of "BCDEFGBCDEFCP' 

as fast as he can for two minutes. These mirror image forma are: 
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B. Scoring 

Higher scores on tests 1 to 8 vtere presumed to indicate better 

performance; i.e., more ability on the reasaning tests and less rigidity 

on tests 3 to 8. The traditional "4X - Y" score for the motor tests 

is presUL1ed to be greater as there is more rigidity. This score, 

subsequently referred to as the "X - Y" score, is four times the number 

of items vœitten for\vards minus the number of items \vritten backvJards. 

An "X" and a "Y" score were also taken for each mater test. The T 

or "speed" score is the number of items written forwards, the "Y" score 

is the mmber of items written backwards or in an unusual vmy. 

The scores for the motor tests are given 1rlth their nmnerical 

designations: 

9. Writing "e" forwards. 

10. Vlri ting "BCD" forwards. 

11. Writing "123" forwards. 

12. V/ri ting "Z" forwards. 

13. ~"Tri ting "e" backwards. 

14. Vlri ting "OOD" backwards. 

15. Writing 1'123" bach.ïtm.rds. 

16. Writing "Z" backwa.rds. 

17. "4X - Y" for the "e" test. 

18. "4X - Y" for the ffBCD" test. 

19. "4X - Y" for the "123" test. 

20. "4X - Y" for the "Z" test. 

Therefore, there are t1renty scores represented in the correlation 

matri:x:. 
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C. The Sam,Ple and the Administration of Tests 

The test battery 1:.ras adrninistered ta sixty voluntears in six 

grou,Ps. All tests were administered in one session under uniform 

conditions for aach group. Motivation a,Ppaared ta be fairly high 

in all cases throughout the one and one-half hour session. 

The group consistad ar tan famalas and fifty males ranging in 

age from 16 ta 52 years (or 16 ta 32 years, >men two cases ar 42 and 

52 years are disregarded}. Fifty-one collage students from McGill 

University and Sir George \filliams Collage ·•Te in:. the grou,P. Thase 

were fairly equally distributad betwea~ up,Perclassmen and underclassmen. 

Six subjects were high scheel students and the other threa subjects were 

not students. 
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ANALYSIS OF RESU'LTS 

The Correlation Matrix (See Table 1) 

The wri ter proposes to give reasons for preferring the "Y" to 

the ~ - Y" measure of motor rigidity, for purposes of this study at 

least. He considera no one of them conclusive but taken together they 

are impressi ve. 

(a) Evidence tor the Functional Simi1arity of "Y" and "X - Y" Scores. 

(i) Correlations between the "Y" and "X- Y" scores were +.97 

for the "e" test, +.94 for the "BCD" test, +.91 for the "123" test, and 

+~97 for the "Z" test. 

(ii) The pattern of correlation coefficients of •yn scores with 

all other scores (except other "Y" scores and "X- Y" scores) is very 

similar to the pattern of correlation coefficients tor the same test 

using the "X - Y" scores. 

(b) Evidence tor the ~eferability of the "Y" Score. 

(i) The "Y" score seems more consistent for purposes of this 

study because the "amotor" rigidity tests (tests 3 to 8) are really 

"Y", not "X - Y" scores. Test 3, tor instance, measures the speed 

with vmich the subject reads backwards not the difference between his 

forward and backvre.rd reading speed. 

(ii} Intercorrelations among the "Y" scores are ell positive 

and much higher than intercorrelations among the "X- Y" scores, one 

of which is negative. Mean intercorrelations are +.43 tor the "Y" 

scores ànd +.18 for the "X- Y" scores. 

It may be argued that speed makes intercorrelations of "Y" scores 

reveal a spurious1y high tunctional unity. The inclusion of presumably 
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TABlE 1: INTERCORREIATIONS FOR THE TWENTY SCORES 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 ao 

1. Number Series x .56 i .38 .42 .38 .40 .46 .23 .12 .15 .16 .09 .17 .33 .10 .19 .15 .33 .04 .20 

2. Verbal Analogies x .25 .35 .18 .29 .42 .30 -.09 .12 .02 .01 .27 .33 .25 .18 .31 .34 .27 .21 

3. Reversed Reading ' X .39 .20 .53 .56 .18 .15 .49 .32 .34 .26 .37 .37 .21 .24 .23 .26 .14 

4. Reversed Clocks x .21 .19 .37 .20 .01 .21 .13 -.02 .os .19 .18 .22 .os .14 .14 .27 

5. Scheier Arithmetic x .40 .27 .19 .11 .32 .os -.01 .02 .27 .04 .• 11 -.02 .19 .01 .16 

6. Oliver Arithmetic x .37 .32 .22 .38 .38 .24 .07 .35 .29 .12 .02 .25 .15 .07 

7. Oliver Alphabet x .12 .oo .29 .11 .28 .21 .18 .26 .27 .23 .09 .'2j .23 

8. Oliver Opposite x .os .36 .19 .20 .35 .46 .42 .27 .36 .38 .38 .26 

9. "e" forwards x .38 .48 .53 .42 .33 .29 .38 .20 .23 .10 .28 

10. "BCD" forwards x .24 .51 .38 .57 .46 .36 .31 .26 .39 .27 

11. "123" forwards x .so .36 .32 .42 .28 .27 .28 .01 .18 

12. "Z" forwards x .42 .43 .41 .66 .31 .29 .22 .47 

13. •e• backwards x .53 .41 .52 .9.7 .47 .29 .48 

14. "BCD" backwards x .30 .40 .49 .94 .18 .34 

15. "1238 backwards x .44 .37 .17 .91 .39 

16. •z• backwards x .46 .32 .36 .97 

17. "4X-Y" for "e" x .02 -.20 .24 

18. "4X-Y" for "BCD" x .39 .35 

19. "4X-Y" for "123" x .25 
20. "4X-Y" for "Z" y 
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"pure" speed scores in the battery (tests 9 to 12} will at least to 

sorne extent answer this objection by partialing out speed factorially. 

{iii) The following data indicate that ·correlations of "Y" 

scores with other scores were higher than correlations derived from 

"X - yw scores not only for speed tests, but for "amotor" rigidity 

tests as ·Vïell. In 35 out of 40 possible compariscns, correlations 

derived from ''Y" scores were higher. The average correlation of "Y" 

scores for all motor rigidity tests with speed tests was +.41; the 

corresponding figure for "X -Y" scores was +.26. The average corre­

lation of wru scores for each motor rigidity test with all "amotor" 

rigidity tests was +.23; the corresponding figure for "X- Y" scores 

vras +.19. Both scoring methods gave approximately the same size 

coefficients with the tests of reasoning ability. 

(iv) The meaning of a score based on one performance ("Y") 

is clearer than the import of~ a score vmich is seme combinat ion of 

t'l.'l'O seJarable performances {"X - Y" or "X/Y"). 

The six foregoing considerations lead the writer to propose that 

the "Y" score be used instead of some combination score ("X - Y" or 

"X/Y-} in scoring motor disposition rigidity tests, with the proviso 

that the affects of speed are controlled as suggested. The ~ ~ Y" 

scores { 17 to.20) were not included in the factor analysis. 

The Factor Analysis 

The four factors extracted by centroid analysis {Table 2} were 

rotated by two methods. 
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TABLE 2 

CID-l'"TROID FACTOR LO.ADDTGS 

Tests I II III IV 

1. .541 -.497 -.140 -.164 

2. .460 -.432 -.361 -.048 

3. .639 -.193 .288 .216 

4. .404 -.373 -.085 .194 

5. .365 -.309 .022 -.189 

6. .584 -.280 .390 -.204 

7. .545 -.376 .076 .333 

a. .494 -.001 -.185 -.143 

9. .450 .495 .122 -.192 

10. .664 .143 .125 .087 

11. .516 .281 .302 -.184 

12. .603 .532 .093 .171 

13. .573 .364 -.289 -.046 

14. .680 .llO -.144 -.210 

15. .584 .178 .081 .099 

16. j, .605 ' .353 -.291 .270 
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( 1) Centroid axes were rotated two by two through specifie tests. 

Approximately twenty possible rotati6ns vrere tried until it was 

reasonably certain that close to the best possible simple structure 

attainable by this method had been reached. 

(2) The ~œiter then attempted to obtain a simple structure solu-

ti on by rota ting all the centroid axes at once through a fort y-fi ve 

degree angle.* 

Although the first method produced a closer approximation to 

simple structure, it is proposed to base the interpretation of centroid 

factors on the second rotation (Table 3) for the following reasons: 

(i) The interpretation of both factor matrices is very similar 

but the matrix produced by the second method presents a clearer picture 

in the vœiter's opinion. 

(ii) The first method involves the rather abitrary assumption 

that the communality of the tests through which axes are rotated is 

concentrated in one or less than all of the factors. 

(iii) T'ne wri ter finally wished to test empirically a hy:pothesis 

to the affect that there is always a determinate relation between the 

position of axes at the end of the best possible centroid solution and 

the position of axes when the best possible simple structure has been 

achieved. Certain theoretical considerations lead him to believe that 

this relation is represented by a forty-five degree rotation of axes. 

* The writer is .grateful to Dr. c. F. Vlrigley for suggesting the 
t·ransformation matrix required· here (in Dr. Cyril Burt's unpublished 
lecture notes) and for instruction in the use of this matrix. 
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TABI.;E 3 

ROTATED FACTOR W.~ATRIX 

All axes at once rotated through 45 degrees. 

Tests I II III IV 

1. Number Series -.130 .506 .174 .530 

2. Verbal Analogies -.190 .602 .218 .290 

3. Reversed Reading .475 .379 -.029 .451 

4. Reversed Clocks .071 .527 -.039 .249 

5. Scheier Arithmetic -.055 .231 .111 .441 

6. Oliver Arithmetic .245 .135 .059 .729 

7. Oliver's Alphabet .288 .588 -.120 .332 
.-, 

8. Oliver's Opposites .084 .268 .410 .226 

9. Writing "e" .437 -.179 .507 .135 

10. Writing "BCD" .508 .242 .298 .280 

11. 1I1ri ting "123" .457 -~125 .339 .361 

12. Writing "Z" .698 .074 .436 -.004 

13. Reverse stroke "e" .301 .225 .635 -.017 

14. Mirror imap:e "BCDtt .218 .252 .572 .318 

15. Reverse stroke "123" .470 .222 .292 . • 193 

16. Mirror image "Z" l .467 .407 .489 -.155 
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TVfO interpretations of the rotated matrix produced by the second 

method (Table 3) vdll nmv be given. 

Interpretation 1 

Factor I - Speed or Motor Speed 

12. Wri ting "Z" 

10. Writing ":oollEliUBCDEFG" 

3. Reversed reading 

15. Reverse stroke "123" 

16. Wri ting mirror image "Z" 

11. Writing "123123" 

9. W'riting "e" 

13. Writing reverse stroke "e" 

7. Oliver's alphabet test 

6. Oliver's reverse arithmetic 

.698 

.508 

.475 

.470 

.467 

.457 

.437 

.301 

.288 

.245 

The general pattern vras to be expected on the basis of pre­

experimental notions concerning the nature of the tests. The "speed" 

tests (tests 9 to 12} loaded this factor highest, the measures of 

motor disposition rigidity (tests 13 to 16) next highest, and some 

measures of "amotor" disposi tian rigidity (tests 3, 7, and 6) next 

highest. Other "amotor" disposition rigidity tests {tests 4, 5, and 8} 

had vanishing loadings in this factor and the tests of reasoning ability 

(tests 1 and 2) had slight negative loadings. Eye movement probably 

provides the component in the reversed reading test {test 3) which 

accounts for its high loading in this motor speed factor. 



- 23 -

Factor II - Reasoning Ability 

2. Verbal analogies .602 

7. Oliver's alphabet test .588 

4. Reversed clocks .527 

1. Number series .506 

16. Writing mirror image "Z" .407 

3. Reversed reading .379 

8. Oliver's opposite seasans .268 

14. Wri ting mirror image "roDEFG" .252 

The t\ITO reasoning ability tests {tests 1 and 2) and "e.m.otor" 

rigidity tests 7, 4, 3, and 8 have high loadings on this factor as 

might be expected. The fairly high loadings for vœiting ":OOD" for-

vvards and for all the motor rigidity tests (tests 13 to 16) are 

interpretable on the basis of the not impossible hypothesis that 

simple motor functions related to mental ability do exist. Notcutt 

(10, p. 207} found a significantly high correlation between tests of 

motor perseveration and intelligence. Vernon (15, p. 84) cites 

evidence indicating a "comrnon element" in "mental speed tests and in 

tapping, dotting, writing, and tracing a simple maze •• tf . . Evidence 

such as this has apparently prevented any final decision in favor of 

a multiple factor (14) over a two factor (13} theory of factoriel 

analysis. 

Factor III - Motor or Low-level Ri0idity 

13. W'riting reverse stroke ffeu .635 

14. Writing mirror image "BCD" .572. 
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9. Writing "e" .507 

16. Writing mirror image "Z" .489 

12. Writing "Z" .436 

s. Oliver's opposite seasons .410 

11. Wri ting "123" .339 

10. \Vriting "BCDtt .298 

15. Writing reverse stroke "123" .292 

Each of the reverse speed or motor rigidity scores except 15 

loads thi~ factor higher than its forward speed counterpart. Oliver's 

opposite seasons test is clearly a test where the difficulty due to 

conflicting tendencies is not great. The shift required vras easy and 

of an automtic nature. The loadings are consistent with the inter­

prétation of this factor as involving ability to perform in an unusual 

way where the shift required is low leval, motor, and not primarily 

symbolic. 

Factor IV ~ ttAmotor" Disposition Rigidity 

6. Oliver's arithmetic .729 

1. Number series o530 

3. Reversed reading .451 

5. Scheier's arithmetic .441 

11. Wri ting "123" .361 

'7. Oliver's alphabet .332 

14. Writing mirror image "BCD" .318 

2. Verbal analogies .290 

10. ~·Tri ting ":oonn .280 
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4. Reversed clocks .249 

8. Oliver's opposite seasons .226 

15. Writing reverse stroke "123" .193 

All the tests designed to measure "amotor" disposition rigidity 

load this factor hirfily, with the possible exception of Oliver's 

opposite seasons test. Moreover, the following table shov/S a similar 

pattern of rotated loadings for the rigidity tests common to this 

study and Oliver and Ferguson's (12). 

Oliver's Arithmetic 

Oliver's Alphabet 

Oliver's Opposites 

Nwnber Series 

Oliver and 
Ferguson's 
Factor B 

.525 

.425 . 
• 360 

-.005 

This 
Study's 
Factor IV 

.729 

.332 

.226 

.530 

The fact tha.t Oliver and Ferguson' s simple structure was oblique 

may explain the radical difference in loadings for the number series 

test. 

It is possible that reasoninc tests 1 and 2 involve rigidity in 

addition to reasoning ability. Beth already have high loadings on a 

factor identifiable as reasoning ability. The nur.1ber series test par-

ticularly quite plausibly involves the dropping of one hypothesis 

concerning the correct principle in order to adopt another. 

The first interpretation distinguishes the following bread 

functional unities: speed (factor I}, reasoning ability ('factor II), 

motor or low level disposition rigidity (factor III), and "amotor" 
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or high level disposition rigidity {ractor IV). The writer recog­

nizes the possibility that the supposed lack of correlation between 

these abilities or functional unities may·be a function of the 

factorial method used. If an oblique instead of an orthogonal 

solution had been successful, for example, factor III and ~actor IV 

might have been round to be negatively correlated. The orthogonal 

solution was quite meaningful and clear, however, and vmrrants the· 

tentative conclusion that speed, reasoning ability, motor, and "amotor" 

disposition rigidity are in tact independant entities. 

The presumed independance of motor and "amotor" disposition 

rigidities has important implications for our understanding of rigidity. 

Rigidity is a phenomenon of such a type that if a persan is r.igid in 

respect ta motor, autamatic, or law leval matters, he may be either 

rigid or flexible in regard ta high leval, symbolic, or "amotor" 

behavior. .From a knowledge of one case lW can presume ta know nothing 

about the other. 

The implication for psychometries is clear. \Vhen \'18 wish to know 

something about a persan' s ttamotor" rigidity we :r.rust test .him in· high 

level situations, not try ta predict his performance in such situations 

from knowledge of his performance in simpler situations. Insofar as 

this is shown ta be the case, the development of more adequate tech­

niques for measuring performance in high level or lifelike situations 

becomes more important for the psychologist than the continued use 

and interrelation of measures of performance in simpler situations. 
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Interpretation 2 

Considerations which lead the writer to propose a second inter-

pretation of the rotated fa:ctor matrix will now be discussed. 

If ••.re grant that tests of reasoning ability (tests 1 and 2) can 

have high loadings in ttamotortt disposition rigidity, factor IV, why 

is it not plausible to interpret factor II as a rigidity factor of 

another type? Such an interpretation would fUrther be consistent with 

the high loadings of motor rigidity tests 13 to 16 on this factor. 

The assumption that intelligence and allegedly simple motor functions 

are related would no longer be req_uired. 

The interpretation of factor IV as simply "amotor" rigidity does 

not make obvious why Vil'iting "123", writing "OOD", and writing mirror 

image "BCD« should loe.d that factor highly. More specifie propositions 

about the nature of this factor seem to be required. 

In the motor disposition rigidity factor {factor III) each trytt 

loading except the one for reverse stroke "123" is higher than its 

"X" counterpart. This was to be expected. The surprising fa.ct is 

tha.t the uyn loadings are not much hiGher than the T loadings. One 

would not expect simple operations perfor.med in a normal way to have 

high loadings on a factor identifiable as rigidity. Reconsideration 

of the nature of the tasks invo1ved in this case, however, makes 

acceptance of tests 9 to 12 as rigidity tests more plausible. 

Writing tte" in the normal mannar, for instance, may be to seme 

extent a measure of rigidity in overcoming dispositions involved in 

writing "'J:. tt forwards. Likewise, writing "Z" forwards is to sone 

extent vœiting "S" backwards. It may be important to note, too, 
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that writing "Z" backwards is to some extent writing "S" forwards. 

If such allegedly~imple" tasks involve rigidity it may be that any 

task that might be devised involves some unaccustomed components and 

hence ri~idity. The maxim would be that everything done forwards 

involves something done ba.ck•~rds. Moreover, this will be true 

regardless of what the experimenter happens to name the test ( e. g. , 

"pure" speed). It may be true whether or not the subject hapr)ens to 

recognize that the task he performs involves some unaccustomed com­

ponents. 

Cattell and Tiner's (2) isolation of two factors identifiable as 

rigidity support-sthe suggestion that this phenomenon may indeed occur 

at many independant levels' of fUnctioning. 

If the interpretation is a.ccepted that "speed" tests ( 9 to 12) 

involve appreciable rigidity ccmponents, there remain but two tests in 

the battery not interpretable on a priori grounds as rigidity tests. 

The first interpretation suggested how one of these tests, number series, 

could be thought to involve rigidity. The second interpretation's 

description of all the factors as rigidity factors may not be unvmrranted, 

then, in terms of the content of the tests in the battery. Although 

more radical than the first interpretation, the second interpretation 

is to soma extent an extension of it influenced by the several consi­

derations just discussed. 

Factor I - Ability to perform against weak low leval interfering 

dispositions (measured by speed). 

Let us suppose that all tasks involve soma unaccustomed components 

and the supposed "speed" tests (tests 9 to 12} generally involve the 
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overcoming of weaker interfering dispositions than do the other tests. 

Factor I is on this basis more properly interpreted as lowest leval 

rigidity. 

Factor II - Ability to perform {or organize) against namotor" 

or high leval interfering dispositions of a visual 

or spatial nature. 

Both Oliver's and Scheier's arithmetic tests, involving numerical, 

symbolic, and presumably non-spatial operations, are sharply lmver in 

loading as compared with factor IV. Test 12 may involve spatial imagery 

in visualizing vrhat tt lies behind" a let ter in an oft-seen alphabet. It 

is finally qui te plausible to suppose that motor rig1d1ty· -tests J .-

(13 to 16) involve seme spatial type reorientation in writing letters 

in unusual vmys. Spatial reorientation seems most clearly involved in 

mirror image •vriting and the two mirror image tests (14 and 16) do in 

fact load factor II more highly than do the ether "Yff scores. 

"Spatial rigidity" factor II may involve "reasoning" tests just·as 

does rigidity factor IV. The fact that tests which on preexperimental 

grounds '1ere believed to measure motor as 1.11ell as "amotor" rigidi ty 

load factor II appreciably suggests that it is in fact soma sort of a 

rigidity factor and not a reasoning factor as the first interpretation 

proposed. The discussion of factor IV will emphasize that while factor 

II is primarily visual and spatial in nature, factor IV is primarily 

symbolic. Sueh a difference is not clearly'consistent with the identi­

fication of one factor as reasoning ability, the ether as rigidity. An 

alternative is to call these factors spatial and visual reasoning ability. 

Such an interpretation would be torced to explain high motor loadings 
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on ~ these factors, however. It is finally more reasonable to 

suppose that ten tests designed to measure rigidity {tests 3 to 8 and 

13 to 16) would determine two rigidity factors than to suppose that 

two tests designed to measure reasoning ability v10uld determine two 

reasoning ability factors. 

Factor III - Ability to perforrn against fairly strong low level 

interfering dispositions {measured by speed). 

The motor or lmv level rigidity factor in the first interpretation 

becomes an inte~1ediate level rigidity in the second interpretation. 

Tests which involve low level or motor interfering dispositions of 

moderate strength {tests 13 to 16) load this factor most highly. 

Factor IV - Ability to perform against "amotor" or high level 

interfering dispositions of a symbolic type (measured 

by speed). 

Oliver's arithmetic, nur.mer series,and Scheier's arithmetic have 

high loadings on this factor. All involve symbolic numerical operatiüns. 

It is not difficult to maintain that the reversed reading test involves 

symbolic as 1vell as other components. The high loading of test 11, 

writing "123",. may be related to the fact that, in common with tests 

1, 6, and 6, it involves numbers. There seems to be a more significant tact 

for interpretation, however. 1'Triting "123" and ":00:0" in both normal and 

unusual ways seemsto be separate from the rest of the motor speed and 

rigidity tests in tenns of loading on this factor. The other motor 

tests {tests 9, 12, 13, and 16) require the repetition of the sam.e 

operation. But writing "2" is different from vœiting "l" and writing 

"G"' is different from writing "F", etc. This difference seems more 
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important in determining the loadings tor tactor IV than the tact that 

tests 9 to 12 involve reversed operations. 

It may be that s0111.e sort ot satiation eftect ~ is more important in 

the tests where there is repetition ot the seme operation, "e" or "~"• 

Ai:tother tentati'9'8 hypothesis tits into the interpretation of factor IV 

much more directlr, however. ~ repetitive pértor.mance of a single 

operation mar require little more than continning motor or skeletal 

orientations. It mar be that soma rndimentarr sort of memory, hence 

covert and spbolic reaction begins to be required where performance 

involves different operations separated in time. 

The second interpretation tinds at least four independant trpes 

of rigiditr, weak m.otor {factor I), stronger motor (factor III), "'am.otort' 

spatio-visual (factor II), and "amotor" sy.mbolic {tactor IV). It 

suggests tentativelr that types of rigiditr may be distinguiShed frOlll 

one another both 'because of the strength of the dispositions to be over­

come, the distinction between factors I and III, and beeause of the 

type of disposition to be overeome, the distinction between factors II 

and IV, and possiblr the distinction between factors I or III and factors 

II or IV. 4he relation of speed and reasoning abilitr to each other and 

to rigiditr is not wholly clear in this interpretation. Even if it is 

trne that the presumed speed and reasoning abilitr tests might have 

deter.mined tactors of their own in a differentl)" conatituted batter,r, 

it also appears true that both t)"pes of test mar involve in addition 

large rigidity com.ponents. 

To ·~ that there are independant rigidities.involved in pertor.ming 

at different levels of caaplexitr is not necessarilr.to denr the 

' 
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importance of defining this dimension operatioœlly'. We :may still 

want to place a given rigidity test according to the level of tunc­

tioning required of the subject. The tollowing speculation is largaJ.r 

an exercise to show how taetorial analysis may be used to define an 

iaportant di.m.8nsion such as levels of caaplexity. It presenta a 

hypothesis which is subject to empirical verification, however. 

Speed tests 9 to 12 load factor I highest, then factor III, and 

load lowest in factors IV and II. '!'he reasoning tests load lowest in 

factor I, higher in factor III, and highest in factors II and IV. The 

dimension along which we have. isolated weak low level motor rigidity, 

stronger low level motor rigidity, and "am.otor" symbolic rigidity and 

spatio-visual rigidity is eonsistently charaeterized by decreasing 

speed loadings and increasing reasoning ability loadings. Suppose 

then wa construct a battery composed of many speed, reasoning ability, 

and rigidity tests. We may be able to assign the rigidity tests 

detinite level of camplexity rat1ngs--high leval when they have low 

speed contirmed by high reasoning abil1ty loadings, or low leval 

when they have higher speed loadings contimed by lower lœdings in 

the reasoning ability factor. E~erimental confirmation of the 

hypothesis might come when the rigidity tests are found to group in 

higher and lowar leval factors according to the operational definition 

ot level of comple::d.ty given by the ratio or difterence of their 

loadings in the speed and reasoning ability factors. Such mutual 

confirmation is not necessarily useless duplication. The ten rigidity . 

te!its which migh:t group in tour level of comple:xity factor steps could 

be placed on a continuum by means of the :œtio of their loadings on 
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speed and reasoning ability factors. Moreover, general confi~tion 

of the hypothesis would allow us to determine one rigidity test• a 

leval ot comple:x:ity without including many other rigidi'iy tests in. 

the same battery. It,is not even necessary to do a new factor 

ana!Jsis on the larger correlation matrix for.med by the addition ot 

each rig1d1ty test to the original matrix coaposed of· speed and 

reasoning ability tests. ( 7) 
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CONCLUSIONS, INTERPRETATIOrlS, AND SUGGESTIONS 

This section includes conclusions common to bath interpretations 

of our rotated factor matrix. 

(1} The present study proposes a method of rotating axes into 

the simple structure position. This method implies that the relation 

between the position of centroid axes when the best eentroid solution 

has been obtained and the position of rotated axes 11lhen the best 

possible approximation to simple structure has been obtained is a 

constant for any faetorial analysis. The hypothesis that this 

relation is represented by rotation of all axes through a forty-five 

degree angle vvas partially confirmed, since an approximation to simple 

structure was in fact obtained by this method. This approximation did 

not appear quite as good as the approximation to simple structure 

obtained through two by two rotations, and the success of the method 

may be due to special conditions pertaining only to this study. 

Moreover, final confirmation of the hypothesis would seem to require 

that it be given exact mathematical statement. 

{2) This study concludes in favor of a "Yft as opposed to an 

•x - Y" score tor purposes of scoring motor disposition rigidity tests. 

(3} The "Y" method of scoring confirma the existence of a 

factor of motor disposition rigidity. 

(4) The existence of an "amotor• disposition rigidity factor 

or factors is confirmed. 

(5) A method for operationally defining the dimension, levels 

of eomplexity, is tentatively proposed. 



- 35 -

(6} Vfuether or not reasoning ability and speed are related to 

rigidity, it appears that components of certain speed and reasoning 

ability tests may be involved in rigidity factors. 

(7) Rigidity at one level of performance may not be functionally 

related to rigidity at another level of performance. The tirst inter­

pretation delineates two independant rigidities, motor and "amotor". 

The second interpretation describes tour independant rigidities a~d 

tentatively suggests that both the type and the strength of the 

disposition to be overcome can determine tunctional independance. 

This interpretation includes 001 a ~riori analysis of tasks {such as 

writing "e") which makes reasonable the assumption that most or all 

behavior may involve sorne rigidity components. The suggested manyness 

and ubiquity of rigidity is completely consistent with the interpreta­

tion of the nature of rigidity which tollows. 

Rigidity may reter not so much to an ability measured as to one 

mode of measuring any ability. One may measure scholastic aptitude, 

for instance, using an analogy type test or again using a campletion 

type test. The supposition is that the seme phenomenon is being 

measured in tvm different ways. A test which requires the subject 

to perform operations significant in scholastic aptitude in an unusual 

~vay may be as much another •vay of testing scholastic aptitude as it is 

the exemplification of sorne pervasive personality characteristic called 

rigidity, for one type of material. It is possible that high level ot 

scholastic ability can be expressed equally well in completion, analogie, 

or reverse type operations, and consequently may be measured as well 

by tests requiring one type of operation as by tests requiring the ether. 
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It .may be that the child w-ho does his lessons well fOI'1';ards could also 

do them well bacb•reœds. It is interesting to note in this connection 

that thro~the present study similarity of content of motor operation 

deter.mined similarity of factor loadings tc a large extènt. For 

instance, writing "123tt forwards was often closer in loading to writing 

"123" backwards than to ether forv~ard type operations. 

An exper:i.m.ent that will bear on the line of reasoning outlined 

in the preceding paragraphe immediately suggests itself. The test 

battery vrill include tests of several abilities which might be 

expected to be reasanably independant. Each of these abilities ~~11 

be measured in several different \vays. These may include analogy and 

completion type tests, etc. and finally a rigidity type test which 

requires the performance of opera·l:;ions important in the ability in 

unusual ways. Finally, the battery 1vill include other rigidity tests. 

Will test content (type of ability measured) or mode of measurement 

determine functional unities or factors? If and where rigidity is 

more properly a mode of measu~ement, i t will enter into the determina­

tion of fUnctional unities in much the same way as do the ether rn.odes 

of measurement. The rigidity type test of reasoning ability might load 

the reasoning factor 'trith the ether types of' reasaning test, for instance. 

If and where rigidity is ·an ability expressible in many different 

types of operations, the rigidity techniques of measuring abi11ties 

lilœ reasoning ability and manual de:tterity vvill form. a functional 

unity with the ether rigidity tests. The vœiter proposes to conduct 

this stuey. 
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AP.PENDIX 

The twelve tests used in this study are reprinted on the 

following pages. 



.. 
KMŒ----------~---------------------------------------
AGE ___ _ SIX ____ _ 

DA!I -----------------------------

Iœ'l'RIJCTIONS 

lo !his is a writing speed test.. Your task is to prtnt the letter •zn as 

fast as. you can .. 

2.. Your paper will be marked off into blocks., You must put each letter in a 

separate blocko Only legible letters will be counted on your score. 

3., This is what your paper should look like: 

. 

z z z z z 
z z z z z 

Notice tbat the letters are printed, not written, and t~t these are capital 

letters, not small letterse 

4.. Bqw try a taw lines tor practice: 

5., If you have any questions about the test ask them now. When the sigœl 

is gi ven (not yet) turn to the next page and print •z• as tast as you can.. Work . 

as rapidly as you oan.. YOU HAVE ONLY THIR'l'Y SECONDS IN WHIOH TO WORKo 

DO NOT IDllf THIS PAGE UNTIL YOU ARE 'l'OID '1'0 00 SO 



l 1 ----;- lr------1 l 1 1 ,.--1 1 

i±t~H1-if±-ttHt [ 
1 1 
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l 
1 

l~Jt--r, 
1 -,--

' ---, l _J--~~J--t-i--r-r--[_1 -~~~r~--1 

l 1 l r--:j,J~+-++-t-'tj,t __ =tt+---tr J 
-, -, l=t~l~~+1 ~t-t11 =c~~.=~ 

' l ! ~~-~~~, ~ i 1 -~+-~-~, r--1--1- -, 1 

l' jl __ }-+J~-t-11--1-1--, 
1 ··- 1 1 l ·_ r-----:r--------r--
+-1 -.1 ~ 1 : ' . l - i ,--,- 1 

' 1 l l 
~ 1 

:Hl--r--J-=_~1---tÎ,-TI -~ 1 -~ l 1 f ~ 1 

~+-~~~~~ 1 1 r J 1 J--,--1-
1 ~-r-1! --r' tt-1 l__L ! ~ ~-Li_ 1 l +----- -

'L--~-~ 

1 
-



SPEED OF '1RITING TEST 
{MIRROR D.1l'l.GE LEI'TERS) 

NMffi------------------------~----~------------------------~-
DATE 

--~-------------------------------

INSTRUCTIONS 

1.. This is a writing speed test. Your task is to print the letter "Z" as 

fast as you can, In this test~ however ~ print the letter in its mirror image form. 

2o Your paper vnll be marked off into blockso You must put each letter in a 

separate blocko Only legible letters will count on your scoreo 

3., This i s v;hat your paper should look like. Look at this example carefully 

until you are certain you know what is meant by the mirror image form of "Z". 

s s ~ s ~ 
s s s s ~ 

4., Now try a f'ew line s for practice~ 

5o If you have any questions about the test ask them now. VJhen the signal is 

given (not yet) turn to the next page and print "Z" in its mirror image form as fast 

as you can. V/ork as rapidly as you can. YOU HAVE ONLY T lO MrnuTES rn ''IHICH TO 

DO NOT TURN THIS PAGE UNriL YOU ARE TOLD TO DO SO 

• 



-.---,-----111- lij' ~ 1 1 

1 1 1 1 
-r-- 1 ~ 1 1 

1 
1 1 1 

\_Li -+-t-t! 1 i -rn~'~ 1 1 !~ llj,ttlt4~t±jlj~,t+~+-i--
----r-4---f-- 1

1 -t--+-t-t--r---1-· --r- 1 . 1 i 

~ -+-- 1 

~ 

r- ~=~R-t-l ttttq, ~ 
}-- 1 1 1 -

i=11=l'=4~~-+-t'-J=l,=l=­---±=t~=t=+l=+=+-+-t=±=t=t=+l=t=-

1 

~ 

1 -i- j 1 1 __;._ _ _J._ -~ 1 _j__ 



N.AME 

SPEED OF ';,'RITING TEST 
(NUMBERS) 

~--------------------------~----------------------------------~ 

AGE-~-~- SEX 
-~~---

DATE 
---------------------------------

INSTRUCTIONS 

lo This is a vœiting speed testo Your task is to write "123123123" etco 

as fast as you cano 

2o Your paper will be marked off into blockso You must put ali numbers 

w.i.thin the blocks~ each within a separate blocko Only legible numbers vdll 

count on your scorec 

3e This is what your paper should look like: 

\ ~ 3 1 ~ 

3 1 ~ 3 \ 

4c Now try a few linas for practice: 

5o Vlhen the signal is given (not yet) turn to the nex:t page and vœite 

the numbers as fast as you can~ If you have any questions about the test ask 

them nowe Work as rapidly as you cano YOU Hl\VE ONLY THIRTY SECONDS IN WHICH 

TO \JORKo 

DO NOT TURN THIS PAGE UNTIL YOU ARE TOLD TO DO SOo 





SPID.""'D OF ,'lRITTIIG TEST 
(NUMBERS /ITH REVEllliE STROKES) 

NMŒ--------------~--------------~--------------------------
AGE----~- D~--------------------------------SEX ------

TI~STRUCTIONS 

lo This is a speed of writing testo Your task is to wri te "123123123" etc .. 

as f'ast as you cano In this test, hmrever, you must reverse the direction of your 

moven<0nt in writing each figure" Thus you start each figure at the point uhere you 

usually end it and finish it at your usual starting pointo 

2., Your paper 11 be marked off into blockso You must put each number in 

a separate blocko Only legible numbers vJill count on your scoree 

3o Your paper should look just as it did in the first testo The direction 

your pencil moves in mak1ng each number is the reverse of normal 9 howevero The 

arrows dra.vm in for the first three numbers in the example show the direction your 

penc1l should movo as it makes the numberso 

\'r ~ 3J 1 2 3 
' 2 3 \ 2 "l 

' 
2 ~ 

l -" 

4o Nov1 try a fe'.i lines for practice: 

5o If you have any questions about the test ask them nowo When the signal 

is given (not yet) turn to the next page and write the numbers as fast as you cano 

Work as rapidly as you cano You have only two minutes in \vhich to worko 

DO NOT 'IURN THIS PAGE UNTIL YOU ARE TOID TO DO SO 



1 1 l -
1 : 1 \ 

-
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SPEED OF JRIT!N} TEST 
(LETTERS) 

NM~----------------------------------------------~~------~ 
AGE ~~-~-- SEX -~---DATE -----------------

INSTRUCTIONS 

lo This lS a 1v.riting speed .testo Your task is to print "BCDEFGBCDEFG" etco 

as fast as you cano 

2o Your paper will be marked off into blocks. You must put each letter in 

a separate blocko Only legible letters will count on your score. 

3o This is v1hat your paper should look like: 

B c 0 E F 
6 B c 0 E 

4. Now try a few linas for practice ~ 

5o If you have any questions about the test ask them nowo W:hen the signal 

is given (not yet} ~urn to the next page and pri nt the required letters as fast 

as you cano 'Vork 2-s rapidly as you cano YOU HAVE ONLY THIRTY SECONDS IN 'lHICH 

DO NOT TURN THIS PAGE UNTIL YOU ARE TOID TO DO SO 



1 

1 

. 

1 

l . 
1 

-
1 

-· 
1 

1 
1 

1 

1 

-- -



SPEED OF '.IRITING TEST 
( MIRROR IMAGE LETTERS) 

1~------------------------~--~~--~------~------------~ 
AGE SEX ------ DATE -----------------------------

DTSTRUCTIONS 

1., This is a vœiting speed teste Your task is to print "OODEFG:OODEFG" etca 

as fast as you cano In this test 9 however~ print the letters in their mirror 

image form., 

2o Your paper will be marked off into blockso You must put each letter in a 

separate blocka Only legible letters will count on your scoreo 

3o This is what your paper should look likeo Look at this example carefully 

unt i l you are certain you know \vhat is meant by the mirror image form of each of 

these letterso 

8 _J 0 3 1 
-a 8 J 0 3 

4o New try a ff3V1 linea for practice ~ 

5o If you have any questions about the test ask them nowa When the signal 

is g1ven (not yet) turn to the next page and print the letters "BCDEFGBCDEFG" etc. 

in thelr mirror image form as fast as you can. Work as rapidly as you cano 

YOU HAVE ONLY ':r.'lO MINUTES IN ï BICH TO 'lORKo 

DO NOT TURN THIS PAGE UNTIL YOU ARE TOLD TO 00 SOo 



i \ 1 
1 1 

1 
f--• 

\ 

-
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r- -
1 
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-- -- 1 
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SPEED OF WRITlliG TEST 
{LETTERS) 

N~Œ ------------------------------~-----------------------------
AGE __ ~~- SEX ------- DATE 

-------------------------------
nTSTRUCTIONS 

1 o This is a ;;rJ.tlng speed testa Your task 1.s to write "eeeeeeeee" etc. 

as fast as you can. Your paper will be marked off 1.nto blacks. You must put 

each letter in a soparute black< Only legible letters will count on your score. 

2., This is mat your paper should look ll.ke; 

J_ _Q_ _Q_ JL _Q_ 

__{_ J2.. Jl Jl JL 

Notice especially that there is no connection from one "e" to anothero 

3o Now try a fe lines for pract1.ce~ 

[--~ 
1 

1 

1 

4.. If you have any questJ.ons about the test ask them now., ' lhen the signal 

1s r,1.ven (not yet) turn to the next page and write the letter "e" as fast as you 

cano 'lork as rapidly as you cano YOU HAVE ONLY THIRTY SECONDS TI-! miTCH TO WORK. 

DO NOT TURN THIS PAGE UNTIL YOU ARE TOI.D TO DO SO 

~----------------------------------------------------==----~~------------------------ --
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SPEED OF 'ffiiTING TEST 
(REVERSE STROIŒ LETTERS) 

NAME ------------------------~-------------------------------
AGE 
~--~-

SEX ____ _ DATE 
---------------------------------

INSTRUCTIONS 

1. This is a speed of ITriting test.. Your task is to write "eeeeeeee" etc .. 

as fast as you cano In this test~ however 9 you must reverse the direction of your 

movement in uriting this lettera Thus you start the "e" where you usually end it 

and fin1sh it at your usual starting point. 

2e Your paper w1ll be marked off into blacks. You must put each letter in a 

separate block. Only legible letters Ylill count on your score. 

3.. Your paper should look just as it did in the preceding test. The direction 

your pencil moves in making each "e" is the reverse of normal~ hm1ever.. The arrow 

dravm in for the first letters in the example shows the direction your pencil should 

aove as i t makes the letters. 

re @, .Q 9- Q_, 

Q__ -Q_!-ei--Q, Q 

4. Now try a few lines for practice: 

5. If you have any questions about the test ask them now. '7hen the signal is 

given (not yet) turn to the next page and write the letter "e" as fast as you can. 

' lork as rap idly as you can. YOU BAVE ONLY T:IO !UNUTES IN \'illiCH TO UORIC 

DO nor TURN THIS PAGE UNTIL YOU ARE TOLD TO DO SO 



' 
1 

1 

1 
1 1 

l 1 
1 

• 1 
f 

1 
1 1 

1 

1 1 
1 ' 1 

. 

1 : 
l 

. 1 

1 1 1 



ARITHMETICAL PROB'I.'EMS 

NMŒ------------------------------------------------------------
AGE _____ _ 

DATE -------------

D1STRUCTIONS 

lo This test consista or a number of arithmetical problems involving addition, 

subtraction and multiplicationo Certain rules or arithmetie have, however, been 

changed. These include a rule relating to multiplication and a rule relating to 

the use or fractions~ 

2o Consider first the rule relating to multiplieationo In ordinary arithmetic 

four multiplied by three is equal to three multiplied by foure It doesnït matter 

which number cames first~ the product is the same in both cases: 3 x 4 = 4 x 3o 

In this test, this rule is changed" Three multiplied by four equals twelve as 

before 9 but four multiplied by three equals one. If the smaller number comes first we 

multiply as usual but if the larger number cames first, we subtract the second n~~ber 

from the first number to obtain the correct answer. 

3o Look at these examples: 

(a) 

(b) 

4x6=24 
7 x 3 = 4 
2 x 1 = 1 
3 x ô = 18 

Now try these: 

3 x 2 = 
2 'X ~ = 
8 x 4 = 
6 x 3 = 

Your answers should have been 1~ l2p 4, and 3 respect1vely9 

4o Consider now the rule relating to fractionso In ordinary arithmetic 6 means 
T 

that six is divided by two and this is of course equal to three; that is 6 = 6 + 2 = 3. 
2 

In this test six over two will mean six multiplied by two l~ two multiplied by six}. 

All fractions are changed so that they are equal to the numerator ltop figure) multiplied 

by the denominator (the bottom figure): 

Look at theae examples: 

{a) .JL = 5 x 4 
4 

{ b) 2 = 2 x 3 (.!!21 3 x 2} 
3 

that is, 6 = 6 x 2. 
2 

GO RIGH'J.l AHEAD TO THE NEXT PAGE 



-
ARITBM.ETICAL PID BLEMS ( CONTINUED) 

5. In this test both the rule relating to multiplication and the rule relating 
- ii;' 

to fractions are changed. Notice what happens when we use both of these new rules at 

once in our arithmetice 

(al Look at these examples: 

(b) 

(i) _!_ = 1 
3 

:t:row try the se: 

( i) 7 = 
4 

(ii) 2 = 
4 

(_!_ 
3 

= 4 x 3 and 4 x 3 = 1} (ii)~= 6 
3 

Your answers should have been 3 and 8 respectivelyo 

{~ • 2 x 3 and 2 x 3 = 6) 
3 

6o The ordina~J rules relating to addition and subtraction are ~ ehanged. You 

will have problems where you must use both the ordinary rules relating to addition 

and subtraction and the new rules relating to multiplication and fractions: 

(a) Look at these problems: 

(1) 2 + 5 = 4 
3 

[ ; = 5 x 3 = 2 and 2 + 2 • 4J 

(ii) 7 
3 

; = 1 [ ~ = 7 x 3 = 4, · ; = 1 x 3 = 3 and 4 - 3 = 1] 

{b) Now try these problems: 

(i} 4 - 1 = 
2 

(ii) .l + 2 = 
4 

Your answers sho~ld have been 1 and 14 respectivelyo You need not show how you 

arrived at your answer as has been done in 6(a)o All you need to do is write down 

the correct answer. 

7., Vfu.en the signal is given (not yet) turn to the next page and do as many problems 

as you can. <f.he time allotment for this test is five minuteso You probably will not 

have time to finish but stop imJnediately when the stop signal is given. If you have 

any questions about the test, ask them now. 

Work as rapidly and as accurately as you can. 

DO NOT 'I'URN THIS PAGE IDWIL YOU ABE TOLD ro DO SO 

. i 



2 x 3 = 

4 x 2 = 

5 xl= 

2 x l = 

3 x 6 = 

5 
6 

• 

4 = 
2 

2 x 5 = 

7 :x 1 = 
6 x 5 = 

3 = 
5 

4 + 1 = 
2 

4 = 
1 

6 - 2. -3 

2 x 4 = 

3 + 2. -4 

4 + 2 = -3 

3 - 8 == 
6 

1 = 
3 

..L + 1-
3 

5 x 4 = 

6 x 1 = 

6:x4= 

4 + 3 = 
2 

4:x:5= 

6 :x 1 = 

9 + 1 
7 3 

a = 
1 

5 = 
4 

6 x a = 

5 x 1 = 

1 = 
5 

2 = -4 

3 = 
1 

6 - 2 = -7 

15 = 
10 

10 x 4 = 

-L = 
1 

1 = 
T 

2 = 
1 

2:x:6= 

10 :x: a = 

4 = 
5 

10 = -s 

= 

. \. 

00 RIGHI' ABEAD '1'0 lBE NEXT PAGE 
. 'i 



1 • -4 

10x20= 

8 = 
4 

1 + 4 ... -4 

3 x 2 = 

3 + ô ---6 3 

5 x 1 • 

3 • 
1 

2 - 4 = 
4 

10 x 2 = 

5 --3 

4 + 8 = - --5 4 

6 x 5 :><: 

4 x 5 = 
7 = 

li) 

10 x 9 = 

_i_- 4 -
6 

10 x 3 = 

7 = 
1 

2 x 8. 

ARITHMETICAL PROBLEMS 

3 x 10 = 
1 + 3 = 
51 

8 x 10 ... 

8 
7 

+ 3 = -4 

3 - 4 • --ô 2 

.J:Q_ + 5 • 
3 

10 + 2 • 
4 

1 + 10 = 
2 -y 

ô - 1 = 
4 2 

__§__ + 10 -
10 

3 - 5 = 
81 

5 + 10 
10 5 

= 

_lL+ 1 = 
1 2 

5 + 1 = 
6 3 

. 8 x 5 = 

~- 5 • 
5 



l 

REVEBSED READING. TEST 

~----------------------------------------------------------
, AGE-------

SEX ______________ _ DATE~-------------------------

INSTRUCTIONS 

1.. In this test the letters making u:p the words are in reverse order 

(right to left) but the words making up the sentences and lines follow 

each oth.er noxraally from le:ft to right. You will be asked to read the 

seLt3nces and mark them true (T) or :false (F)o 

2o Look at this example~ 

YREVE ERAUQS BAH 
IDOF SEDIS., 

The sentence says, "Every square has :four sides .. ", which is trueo 

Consequently a "~ has been marked in the s:pace :provided., 

3., Now try these exam:ples: 

{a) ON RETTAM ERIŒW UOY 00 (c) NODNOL DNA ViEN KROY ERA 
EIJ?OEP ERA ELPOEP .. T EST SEMAN FO SEITIC. -

(b) I..AER!'NOM SAH YNA.M 
SESU'll, ( d) EHT NUS NETFO SRAEPPA 

SA A NEERG LLAB .. 

The answers to these &entences are not difficult once you understand them. .. 

Sentence (a} is true and "~ has been written in the space provided. The correct 

answers for (b)~ ("cL> and (d) are true~ true, and talse res:pectivelyll consequently 

"T" ~ "T" 9 and "F" should have been marked in the spaces provided .. 

4.. When the signal is given {not yet) turn to the next page and do as many 

as you cano The ttme allotment for this test is five minutes.. You :probably will 

not have time to finish but stop immediately when the stop signal is giveno If 

you have any questions about the test, ask them nowo 

Work as rapidly and as accurately as you can. 

DO NOT TORN THIS PAGE UNTIL YOU ARE TOID TO DO SO 
. ' 



.. 

Er~OS ELIBOMOTUA STNEDICCA 
ERA DESUAC YB SSELERAC GNIVIRD. 

EIV LLET F1vl:IT YB GNIKOOL TA 
RUO SKCOIC. 

SKLOF RTIW EULB RIAI:I ERA A 
NO:MMOO TRG IS. 

YREVE Yli.D TA EVIF :EMOS REMRAF 
SEVIRD Slli SWOC :Ni/lOD EKOORBREHS 
TEERTS. 

FI UOY TOOHS NA WORRA OTNI EHI' 
RIA" TI ILIW YLLAUTNEVE LLA.F 
OT HTRAE. 

FI UOY KOOL NI A RORRIM OUY 
EES FLESRUOY. 

SIHT YTIC SI DLOC NI EHT RETNTIIf. 

NEVES TUO FO THGIE SEIBAB NAC 
KLAW TA HTRIB. 

NEHN UOY EES EHT CIFFART THGIL 
1-ffiUT NEEID UOY POTS RUOY RAO. 

YUOBYR.EVE NI EHT DLROW SEVOL 
N!I..A.TS. 

TSOM ELPOSP NAC ETIRW LLE.'l I-ITIW 
RIEHT SEOT. 

UOY NAC DLIUB SErviOI-l TUO FO KCIRB. 

SRE:P APSWEN EVIG SU ERT SVŒN MORF 
TSAL RAEY .. 

SLICNEP ERA YLLA.USU DESU OT NEPO 

EW ESU A LOOP OT M:DVS NI. 

REGNIF SLL"J.l DLUOHS EB TUC 
ECIWT A YliD ,, 

EHT SEVAEL EVAEL EBT SEERT NI 
E:HT LLAF. 

m~~os ELPOEP NI CEBEUQ. OD TON 
KAEPS HCNERF 

UOY ERA WON GNIKA.T A TSET. 

EHT' NOOM DNA EHT NUS ERA EHT 
EMA.S GND{T. 

NERDLIHC ERA SA A ELUR RELLAMS 
NAHT STLUDA, 

EHT IDTOHPELET SI TNATROPMI 
ESUACEB TI SI DOOG OT TAE, 

NEVES Dl\TA EERHT DDA PU OT NET. 

REVERSED READING 

SESR.OH KAEPS REHTAR DOOG 
SHII.GNE. 

NEEID DNA DER DNA OSIA 
WOLLEY ERA SROLOO. 

EREH NI LAERTNOM EHT 
EROTAREPMET REVEN SEOG 
WOLEB OREZ. 

SROLIAS EVAEL RIEHT SPIHS 
YLNO NI SMROTS. 

EREHT ERA YN.AM HSIF NI 
EHT TRESED ,, 

NEM REVO NEVES TEEF LLAT ERA 
REHT.AR ERAR. 

SGOD SYAWLA. EVIL OT EB A 
DERDNUH. 

EHT ELBIB SI A SUOIGILER KOOB. 

NOISIVELET SA NA T.NllHNIATRETNE 
MUIDEM SI l!."'TIUQ. TNEICNA. 

RUOY NIARB SI DETACOL NI RtJOY 
DAEH., 

STAC ERA YLLAUSU RELLAMS NAHT 
ECI1L 

RtJOF SULP THGIE SEVIG UOY 
EV'I.EWTv 

EW KLAW YB GNITTUP ENO TOOF 
NO POT FO EHT REHTO. 

EMOS ELPOEP NAC NUR RETSAF 
NAHT SRERTO. 

"DLO SKLOF TA EMOH" SI EliT 
E11P.N FO A ESAESID. 

SOMIKSE EVIL NO EHT ROTAUQ,Eo 

YEKCOH SI A RALUPOP TROPS NI 
MAIS 

TSOM EERHT RAEY DLO NERDLIHC 
ERA TA TSAEL XIS TEEF LIAT. 

STLUDA NAC YLLAUSU EKAT ERAC 
FO SEVLESMEHT RETTEB NAHT SEIBABo 

ELPOEP SEMIT.EMOS TEG TRUH 
GN'IT.HG IF SRAW. 

TSOM ELPOEP EVAH OWT SDNAH HTrN 
NET SREGNIF NO HCAE DNAH. 

NI EHT TEBAHPI..A. "A" SYAWLA 
SWOLLOF "B". 

TSOM NEM TRATS GNIVAHS EROFEB 
YEHT ERA OWT SRAEY DLO o 



OP}'OSITES TEST 

AGE 

IID'rRUGTIOlTS 

lo 'rhis is a test in ·,;hich you are asked. to associate a season 

of' the year vr.i.th a month of the year., The four r1onths used. in the test and. 

the seasons to which they of' course refer are as f'ollows t 

January (:.'linter)" August {Sumrner) ~ Octobcr lAutu..TJlll) • April (SpringL. 

2e BUT ... in this test you will sometimes be asked to reverse 

the seasons in such a way that Surn.ner = Winter11 Wtnter = Su.runer, Spring = 
Autumnfl and Autumn = Spring..., This reversal talees place when the month is 

printed in small letterse Y/hen it is printed. in capitals then the ordina:cy 

unchanged association should be madea J.i'or instance the season that goes 

v.dth "april" is not Spring but Autumn because the month is ï.'œitten in Sl"lall 

lettersco If' it had been •·:ritten "APHIL" then Spring would have be,Jn the r:lr~ht 

anslver., Here are some other e:~amples: 

OCTOBER 

august 

Autumn 

':linter 

Win ter 

3a Try the following ... you may abbreviate the months usi.ng the 

f'irst two lettersll thus Aut Sp, Su 0 W'i f'or Autumn, Spring» Su:mmer, Wintero 

october 

AUGUST 

OCTOBl~R 

The ans~vers arelt in their abbreviatcd f'orrrr!) Sp. Sa~ Au respectively .. 

4o Wh en the signal is gi.ven (not yet) turn the page and do 

as many as you cane Worlc as rapidly and as accurately as possible and 

stop immediately vrhen the stop signal is given., 

DO NOT TtTRl'J THIS PAGE UNTIL YCU ARE: TOID 



CITOSITES TEST 

APRIL october OCTO:aER 

august AUGUST JANUARY -
AUGUST JA1TIJARY august 

OC TC BER APRIL APHIL 

april janua:cy OCTOBER -
AUGUST OCTOBCR AUGUST 

~~ 

JA.liiUlŒY J"!ù1UARY" october 

OCTOBER august APRIL 

august f;FRIL january -
AUGUST AUGUST april 

OCTOB~R april october 
~ ........ 

january OCTOBER AUGUST 

august JAJ'lUARY" january 

april APRIL AUGUST -
october august · OCTOBER 

JAJTUARY october april 

1'\PRIL OCTOffiŒ AUGUST 

october APRIL january 

AUGUST january J.Al1UARY 

OCTCBER AUGUST APRIL 

august October august --
APRIL april AUGUST 

JJùTIJARY october october 

AUGUST AUGUST JA:NlJJüiT -
april JAIJUARY APRIL 

APRIL october january 

OCTOBER APRIL april 

JAJJU;\.RY january aue;ust 

october AUGUST oct ob cr 

january april JANUARY 



NAME 

DATE 

SEX 

DO NOT Tt.Jm1 THIS PAGE UNTIL YOU ARE TOID 

DJSTRUCTIONS 

l.o This test consists or a munber f:B easy mathema.tical problem.s 

involving addition• subtraction8 multiplication, and ~ivisione BUT the 

signs have been changed in the tollowing T..my z 

+ m.eans subtract 

- m.ea.ns add 

x m.eans divide 

• m.eans multiply 

2o Here is an e:xample : 

8 & 4 = 32 because we read the division sign as 

a multiplica.t ion sign so it is 8 multiplied by 4 == 38o 

3. Tr:Y these : 

6x3<e>2= 

5e.2+1• 

The 8.D.S'E'J18 to 'bhe above problems are 4 and 9 respectively. 

4. When the signal is given ( not yet ) turn to the next page 

and do as many problems as you cane Work as quickly and as accurately as 

you cano 

00 NOT TORN TElS PAGE UNTIL YOU ARE TOUl 



5+3• 

4:x:2• 

9 ft 3 • 

a- 4. 

3:x:3• 

5 + 5. 

6 x 3. 

6- 5. 

-ito2• 

'1 + 3 • 

6+3·2= 

5+4-7• 

3-9+6• 

B:x:2-1• 

6to3:x:9• 

9+6-4• 

8x2+3• 

l-7:x:4• 

5•3·2• 

9:x::3+2• 

5+3-2• 

3x3+l• 

6•2+3• 

B:x2+l• 

4-4<&8• 

7•9+3:r:2• 

l+3-5e-4• 

2to6:x:4-7• 

6-8:x:7t-4= 

"- ...• .......... ..... · 

ARIT.BMETIC TEST 

4rx8 .. 3+l• 

5x5-4•5= 

8+4-1+3• 

9 + 2 • 3.- l • 

3.9.-4+7• 

5+4-5+6= 

'l+lx2x3• 

9i>2•4x5• 

8·3+5x3• 

3+2e.9-7• 

5•5-2+8= 

4x2-2t>4• 

3+3~1+2= 

4+4•4-1• 

7+lt-3x2• 

5o..3x4+1• 

9x3+2t-9= 

6•3-2:x:2= 

8x2•5-4• 

3:x:3 ... 5•2= 

4o8>2+1-5== 

7+3.,..5x3= 

5:x5 ... 8t-4= 

2 - 2 .. 4· x 8 == 

6+2x4•9= 

8tt3 .. lx5• 

1+3-44>7= 

9x3+2•9= 

6 ... 4.2+5= 

6&4•4x7= 



ALP:EUillET TEST 

I1A'ME 

DATE 

msrRUCTIONS 

-"·• 

lco This is a test to see how well you lœow the alphabet.. In 

every case you a:N aaked "to nite the lettev which OOlilEI(:'! z .. 31!. or 4 betore 

the one listed~ In other wQl"ds L "'~' 3 means tha"G you must write down the 

third latter before t in the alphabe~• Tn~s tstter ot course is Io 

2.. Consider the tollowine examples 

n-..2 .. a 

J- 4 F 

The letter :M is the third letter be:fore P in the alphabet 11 the 

latter B the second latter before De and F the fourth letter betore Jo 

3o :Nov; try the f'ollowing : 

Y-4 

Teo2 

The answere are E, u, and R respectively. 

4o When the signal is given {not yat} turn to the next page 

and do as many as you cano Y ou probably vdll not have ti:me to finish but 

stop immediately when the stop signal is given. 

Work as rapidly and as aocurately as you cano 

DO HOT TUR.H THIS PAGE U1'JTIL YOU ARE TOLD 



D- 2 

K-3 

G ... 2 

M-4 

Q-3 

0- 2 

c - 2 

F- 2 

I - 3 

E- 2 

U-4 

X-2 

R .... 2 

N-2 

II ""' 3 

p- 2 

w ..... 4 

s - 3 

z- 2 

L .... 3 

V-2 

Y-4 

J- 3 

T-4 

Q-3 

0- 3 

.1\.LFHABET TEST 

N-2 

H-3 

V-2 

Q. ... 4 

E-3 

w .... 4 

L = 3 

p .... z 
z ~·4 

s""" 2 

K-3 

0 ... 2 

u .... 3 

G -.2 

J ~ 3 

D=3 

M..,4 

R .,....3 

Y-3 

T"" 2 

z- 2 

F- 3 

X-4 

R ... 2 

W-3 

H-2 



NUMBER SERIES 

From~ A.,C.,E., 
PSYCHOLOGICAL EXAMINATION 
LaLQ & TaGu Thurstone 

DATE 

DO NOT TURN OVER THE PAGE 

TJNTIL YOU ARE TOID 

1., T1Je numbers in each series belmv proceed accord:ing to some ruleo For ea.ch series 
yo~ are to find the next numbero For examp1e 9 in this series, (the numbers on 
the left) eaoh number 

2 4 6 8 10 1.2 10 11. 12 13@ 

is 2 1arger than the preceding numbero The ne:x:t number in the series would be 14o 
The number 14 in the row of numbers to the right ha.s 17 therefore 9 been circled to 
show that it is the next number in the series 

2o Find the rule for this series (on the 1eft) and draw a circle a.round that 
number (in the group on the right) which cornes next in the ~eries~ 

8 l1 9 12 10 9 10 11 12 13 

This series goes by alternate steps of subtracting 2 and adding 3; therefore~ 
you should circle the number 13 9 on the rie.,hto 

3o Try the fo11owing for practice; circle the answer on the right~ 

8 11 14 17 20 23 10 13 23 25 26 

27 27 23 23 19 19 15 16 17 18 19 

16 1.'7 19 20 22 23 18 20 22 24 25 

4 .. When the signal is given (not yet) turn over the page and work more problems 
of the same kindo Work as quickly as you can., 

5., Wai t for the signa1o 



.... 
5 9 l3 15 11 13 15 l? 19 

2a 17 20 23 26 29 32 35 3'7 38 39 40 41 

2 4 8 16 32 64 128 160 192 256 51.2 

4o 8 11 9 12 10 13 lJ 9 1.2 14 15 

5e 2 2 3 3 5 5 8 5 8 9 10 ll 

6., 10 11 10 9 10 11 10 8 9 10 l2 13 

rJ 0 .17 1.9 16 18 15 .14 11 12 13 15 16 

8., 22 20 23 21 24 22 25 21 23 25 27 28 

9 0 5 9 10 14 1.5 19 20 21 24 25 26 30 

lOo 3 Ô 8 16 J8 36 38 40 48 68 ?6 80 

:il., 3 2 4 3 6 5 10 4 9 10 1.2 20 

12., 8 24 12 36 54 27 3 9 12 54 81 

13., B 9 12 13 16 1'7 20 19 20 21 22 23 

70 68 34 32 16 l4 7 0 1 3 4 5 

0 1 3 6 10 1.5 21 23 25 28 29 30 

16 .. 14 15 13 16 12 17 11 5 13 18 22 23 

1" ; " 18 20 17 21 16 22 15 8 17 21 23 30 

4 7 6 6 9 8 8 5 '7 8 10 11 

0 1 10 2 20 3 30 1 2 3 4 40 

14 16 19 13 15 18 12 6 10 14 :15 18 

20 25 30 36 42 49 56 59 éO 62 63 é4 

22o 50 43 3'7 31 26 21 1? 12 13 14 15 16 

20 16 8 24 20 10 30 15 23 26 28 90 

24., 0 1 3 4 5 7 8 6 7 8 9 10 

25 0 4 6 3 7 9 6 10 5 7 12 14 15 

?26., 54 45 3" ~30 24 19 15 12 :1.3 14 16 17 

2'1"' 32 .16 19 ;3Q 10 13 14 f' 14 1.5 l? 28 

28. 45 54 18 2? 9 18 6 2 8 9 12 15 

29o 11 14 18 22 27 32 38 40 43 44 45 46 

30() 89 '78 87 ~/6 67 56 65 45 54 56 ?4 ?6 



VERBAL ANALOGIES 

From~ AoCoE<> 
PSYCHOLOGICAL EXAMINATION 
LoL., & ToGo Thu:rstone 

NAME 

DO NOT TURN OVER 'IRE PAGE 

UNTIL YOU ARE 'l'OLD 

L Raad the follow:i:ng words~ 

2o 

FOQT,SHOE HANlJ .. TH1JMB HEAD GLOVE FINGER 

'l'he first two words ~ FOOT-SliOE are related in sorne way" The nan ward is 
HANDo It can be combined with one of the remaining words in the row to make 
a similar p<.lir HAND-GLOVE; so v we wo,lld underl ine the ward GLOVEo 
Consider the following~ 

FATHER-SON UO'IHER~ AUNT SISI'ER CHIID DAUGHI'ER 

Here 9 the wo:rd to be combined with MOTHER is DAUGHTER9 to give the same 
rela'tionship that exists between FATBER~SONo Via should 9 theraforoD underline 
the word DAUGRTERu 

Thua 9 in each row of words~ the f1:rst two form a pairo The third ward can be 
combined with another word to form a similar pair~ such a word will be round 
among those that remaino 

Try the follmv:ing for p:ractice: underline th~ related words: 

SKY-BWE GRASS~ GREEN SOD PATH BIDE 

ICE=SOUD WATER- HARD FIRE IRON LIQUID 

EAR-MUSIG NOSE~· FACE PERFUME BREATH TONE 

CATTLE-HAY MAN= EAT BREiiD VIA TER LIFE 

3., :/hen the sie-,nal .i.s siven (not yet) turn over the page and work more problems 
of the same lnnd" \lork as quickly as you can., 

4o Watt for the signalo 



1., '='ow-anim.al e:arrot- rad:ishes tree turnip p1ant 

2., hunter·=gun fj sherman~ game fish v-ret pole 

3., palnt,er=picture sculpt;or·" art.ist statue decora tor photog:ra.ph 

4., tree: forest person·· child couple vwmen crowd 

Ôo 1rêl M·al rplane :t'ish,- water swims submarine fins 

6, ss~ sunl ie:Jlt s-cillness- moonl:ight sunm.er boy noise 

?o clinner·nutr:1t:i.on e:ol:t'- club course exercise tour:nament 

s .. •'m.e;;,n=wheel sled~· snov.r ski runner toboggan 

9o mason~stone smith- VlOOd oil metal land 

lOo garne -·referee trial~ lawyer defendant judge court 

llo cine~dose meat~ porUon meal plat ter prote in 

12., duty-·neelect law-· penalty restraint violation st.atute 

l3o lron-rust bread- mold butter stale wheat 

14o team~·harmony ri vals- group solo prize opposition 

l5o salesman-connnission noveltst publi.shers in te rest royalty allowance 

l6o munitions"·armory food- table t'east pantry stmre 

1 '7 0 watch=second calendar~ year month day hour 

.18., glass~ transparent wood~ opaque dry heavy lumber 

19 0 camera- fi.lnt recorder- mu si.:; symphony photog:raph dise 

20., SUSpect -·COUVlC't charge~ allege dismiss prove of fend 

21, ~number let. ter~ word stati.onery spelling news 

22o band~march orchestra= music: party dance hot.el 

23o w.'l..ld.-cultïvated woods- forest orch:ids nmshroom greenhouae 

24" engi.ne-cab plane~ sta.bi.lizer cockpit propeller engine 

25o automobile·pasol:l.ne bullet- soldier powder :rifle bomb 

{OVER) 



• 

26Q f er:ry'"'bridge elevator- skyscraper st,airs electrioity freight 

2'7., hono:rs=diploma bonus, tip sa lary contract salesman 

28o hist o:ry~author 1 t.y fiction- news romance novel imagï,nation 

29o roof=pitoh hill= height mount ain altitude grade 

30o bu:d=wlngs fi ah~ fins gills sc: ales swims 

3lo platinum-lead satin'" silk dress shiny gingham 

32o disease····sant tati on accident~ doctor caution hospit.al cleanliness 

33o discount -prompt penalty- tax overdue punish pa y 

34o kennel,~Collie c:oop.~ c:hJ.cken Leghorn roost er hen 

35, medley-mus lt'; hash- food mixture dinner chopper 

36, landscape~photograph concert- recital record a pp lause eriti<C; 

37., ice·~tone;s board-· saw hamm er vise lumbe·r 

38., blister~bu:rn brui se~ eut bleed blow sore 

39o ocean~· gulf continent·- cape hill bay land 

40, Wednesday~week July- yeal:' day August mon th 



• 

ln r t t you 

In 19 th n b r i , ru 

B t n ber ill r m co 

to · ite d m ··h ap . 

l.ndicat 0 You n ed not be ct. 

2 Loo t th ·o oxanp.o ~ 
( ) (b) 

~~ 

ted 

t .. t t h 

n of c c 

1 ' y1 and 

h c 08 yo 

cloc- h ·d. 

(o) 

/t~ 

The hand l.nd'cate the following times for x ple (a)~; (b) 1, nà 

(ch 4a40. 7a200 e.nd 3t35, cons quently these nunbor h ve b en i·:;t n 

in th "P c a provided. A t · 1i such a.s 4 ~35 or 5a40 would b accept bl 

for exampl (~) since you noed not p t dawn th ex ct timo to be marked 

correct.. Rem nb er. do not •, t~ trying to puz~lo out the time to 

th minute . An a.puroxima.te anmver ill iv you full cr it and a v 

you timo. 

5-, try these 
(o) 

F ,r ) ("o), do, .i 

n ·~ 50, ' ' ~ 05a 

GU RI', T HŒ .' 'f r . N ... X~ ~AGB 



) 

p: 

fivo mtnu"\:os. You probabl• w:U1 no·'; h ·· t".rr.a J.o fJ .. :"sh bu\; -·'-o 

about the ·l::t!~tJt, a .c them nv· o 

Work as ~apidly and :,•ou c 11. 

DO • OT TURH T:US PAGZ UN'l'IL YOU AR~ TOLD TO DO SO 
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