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CHAPTER 1
INTRODUCT ION

During the last few years there has been an
increasing 1ntere§t in problem solving behavior (2, 16)
and closely related area such as concept formetion,
decision making and creative thinking, This can be seen
by the large number of papers published within the last
few years, Taylor and McNemar in the 1955 Annual Review
{(18) state that between 1949 and 1953, in the United States
only, 125 relevant doctoral dissertations have been
written and about 60 papers presented at the A. P. A,
meetings besldes the books wrltten on the subject by
Bruner (4), Vinacke (19), Humphrey (10), Rapaport (15).
Despite the axount of work which has been done 1in this
erea, there are still many unanswered questilons,

The eséence of most current definitions of concept
formation and problem solving secems to involve three
stegest 1. exposure to changing patterns of stimull
during which certaln responses are reinforced by some
kind of cue, 2, development of a princlple or rule
acquired from the exposure to the problem situation by

abstracting some common characteristlcs of the reinforced

responses, a nd 3. applicetion of this principle or rule
to obtain the correct response in a similar situation

in the future. The critical difference between this



kind of learning task and other learning tagks 1s that
the stimulus situétion changes from time to time whereas
on other tasks it remains the sanme (e g., maze learning)

It 1s generally ascume that intelllgence plays
8 very important part 1n concept formation or problem
solving behavior;’1 As a matter of fact, concept formation
tasks are sometimes 1nc1uded 1n 1ntelligence tests (A. C. E. )
and, hence, are consldered ass related to lntelligence by
definition. 1In addltion, there is some evidencé; discussed
below; of non-intellective variables in concept;formatioﬁ:
These varlables are of the type which are customafily
called persnnélity varlables,

A great deal of recent research has been done in
the erea known es the experimental study of personalitf&
Tﬁis type of research involves the classification of Ss
by personality characteristics and the study of differential
performance on experimentsl tasks, The Minnesote
Multiphasic Personality Inventory‘(MMPI) (9) and the
Taylor Scale of Manifest Anxlety (17) which was derived
from the MMPI are among the most widely used devices.,
These two instrumenta have been studied in reiationship

to efficiency in learning (7), intelligence (3), school

1. No disticntion is made in this study between problem
solving and concept formation,



achievenent (5, 11, 13) and many other varlables and tasks.

Considering that 80 much attention has been glven
to the experimental study of personality and slso to
concept formation and problem solving, it 1is surprising
that so few attempts have been made to bring them together.
A careful search of the recent iiterature disclosed only
two studles of thils type. One of these (6) was not
accessible to the writer and from the avallable abstract dld
not seem to be pérticularly relevant. The second‘study
was conducted by Wesley (20) and deals with the relationship
of personality variables to performasnce on a concept
formatlion task, She constructed her own scale of rigldity
and compared the performance of rigild, asnxious and normal
groups on a card sorting task, The normal group scored
below the median on both the Wesley Rigidlity scsle and
Taylor Anxlety scale. The rigid group scored in the upper
declle of the Rigidity scale snd below the 60th percentile
on the Anxlety scale, end the enxlous group scored in the
upper declle on the Anxiety scale and below the medisn
on the Rigldlty aéale.

The problem situation consisted of four seriles of
rultiple-attribute cards end a box containing four card
sorting compartments into which the cards were sorted on
the basls of cue cards placed above each compartment, A

green light was flashed when 8 placed the right casrd in



the right compartment. A red light was flashed when the
card was placed in tﬁe wrong compartment, The accepted
criterion was to achleve ten consecutive correct sortings,

This study shows thet the three groups did not
differ significantly in terms of number of trials to learn
the first series., For the next three series, the rigid
group took more trisls than the normal group, which took
more trisls than the anxlous group. Thus it can be seen
that the rigid group took longer to "shift concepts"
from serles to series while the anxlous group shifted
quicker thsn elther rigld or normal group. From thls study
it can be concluded that there are personality varlables
which Influence performance on this concept formation
task. |

A few years ago a new personality measure was
developed, known as the Edwards Personal Preference
Schedule (PPS) (8). The statements in the PPS have thelr
origin in the 1lilst of needs given by H. A. Murray in hls
book, Explorstions in Personality (14). The PPS provides

g measure of 15 personallty verlables: Achlevement,
Deference, Order, Exhibltlon, Autonomy, Affiliation,
Intraceptlon, Succorance, Dominance, Abasement, Nurturance,
Change, Endurance, Hetérosexuality, Aggression, An

inapection of the content a priori of these scales



suggested that certain ones mlght have a relailonahlp
to efflclency of problem solving., The scales selected
for_study, with brief definltions based on 1teﬁ content,
will follow,

Achlievement: To do one's best, to be successful,
to accompllsh tasks requlring skill and effort, etc,

Order: To have written work neat end orgenlzed,
to make plens before starting on o difficult task, to |
have things organlzed, etc,

Autonomys To be able to come and go as desired,
to say what one thinks about things, to be independent
of others in making decisibn, etc,

Change: To do new and different things, to travelé
to meet new people, etc. ’

Endurancet To keep at s 3ob until it 1s finished,
to complete any Job undertaken, to work hard at a task,

ete,

Statement of the problem.

‘The primary purpose of this study was to Investigate
the relastlionship of personallty varlables to efficlency
of problem solving. In order to do this, college
women were glven the Taylor Manifest Anxlety scsle and the
PPS in group testing seaslons. SubJécts later performed

on a problem solving task and this performsnce was studled



in relationship to Anxlety scores snd the Achlevement, Order,

Autonomy, Change and Endurance‘scalea of the PPS.



CHAPTER II
PROCEDURE

Subjlects.

| The Ss in thls study were women from Westhampton
College enrolled in three sections of the general psychology
course. The majorlty of S8 were either sophomores or
Junlors plus some few senlors, |
Group Sesslon,

At the beginning of the 1956 term all the students
in general psychology classes vwere given g True-False test
whichvincluded the Taylor Menlfest Anxiety scale, and the
K and L scales from the MMPI (Appendix A),

During the second semester the same groups were
given the PPS, This test consisted of a set of 225
statenents relating to the 15 personality varlables whilch
are to be answered by a forced cholce technlque, 1If S
belleves the stetement as characteristlec of himself, his
response will be "yes," if not, the answer is "no." Items
from each scale of the 15 personallty verlables are paired
twice with ltems rfom each of the other varilables,
Therefore the highest possible score f6r-each variable
1s 28, 1In order to obtaln a score of zero for any variable,
8 would regard the statements for this par&iculr varlable
as being less characteristic of himself in all the 28



comparisons in which it sppears. According to the PPS
manual, the 15 variables that are messured are relatively
independent, (8) | |
On the basls of the group admlinistered tests, PPS
scores were avallable on 79 women. All of these woumen
were gdministered the problem solving task, Ankiety

scores were avallable on 67 of the totsl 79.

Apparatus snd Materisls,

The problem solving device known as the Corder
box is an oblong, black, metal box with a base meésurement
of 8 by 18 inches. The front panel is sloped and has
15 green lights which are dlsposed lengthwlise., Under each
light there are numbers which run from 1 to 15 successlvely.
Underneath the numbers there are small buttons which are
pushed by S during the experiment. Above the green lights
in the middle of the sloped face there 1s a yellow light
with the word, “correct," undernesth. (See Photograpk I,
Appendix B)

On E's side of the box there are necessary
devices to turn on and off the lights on Ss side and
also regulate the yellow light. (See Photograph II,
Appendix B) »

The Corder box waa placed on a table and a large

screen separated S5 and E who sat on opposite sides



of the table. (See Photograph III, Appendix B)

Procedure.

The problem solving task was administered 1ndividua11y
to 79 Ss by the writer and another graduaste student, The
experimenters were unawvere of Ss personality test scores
at the time of the problem-solving task administratlon.2

After S wes seated facing the box, E took his
seat and read the preliminary instructions which were
identical for all 5s (See Appendix C). The instructions
emphasized that 5 is to look for a rule which will tell
him which light would be the correct one in any particular
dlsplay. The two first displays of the flrét problen
were used for examples, |

Each S was given a chance to ask questions after
the instructions were resd. No questions were answered
once S had started to work. Two problems were glven
to each 8. The rule for the first problem was to push
the button, the number of which was the sum of the
nuzbers of the two smallest numbered lights in the

display. For the second problem, the rule was half of

2, Due to the interrelation of this study and another
study in progress at the same time, High and Low Anxlous
Ss were run first and Middle Anxious Ss were run later,
It is assumed that this had no appreclable affect on
regsults,
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of the highest‘even number in the display.

The criterion for the solutlion of the problem was
four consecutive errorless trials., When the criterion
was reached, or when the first problem was not solved in
20 dlsplays, E sterted S on the second problem.

After esach S had finished his task according to
the adopted criterion, he was thanked for his cooperatlon
and asked not to discuss the task with other students,

No results were gilven to S,
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CHAFTER IIIX
RESULTS

Bs were divided into Low (L), Middle (M), and
High (H) groups for sach of the PFS veriables snd the A
scale on the basls of the freQuency distribution of scores
obtained by S8, An sttempt was made to have 25% of Ss
in the L group, 25 % in the H group, and 50% in the M
group, The different cuttlng points for the varlables

are presented in Table I,

Table 1

Cutting points for the L, M, H groups on the
PFS variebles and the A scale

L M H
Order 2.6 7-12 13-22
(Ne21) (N:36) (H:22)
Autonony 2-8 9-13 14-26
(N:25) (N131) (N:2%)
Endurance 3-10 11-15 16-25
(N:23 (1N:36) (N:20)
Change 4-12 13-20 21-27
(N:22) (N:37) (N:20)
Achlevement 5-11 12-16 17-23
(N:25) (N:=1) (N:22)
Anxlety scale 0-11 12-17 18-34
(N:20) (W3:26) (N:121)
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The data for analysils consisted of two, reasonably
independent, criterion measures of efficlency of problem
solving, namely, number of displays and averege errors
per display for each of the two problems separately.

For the purpose of consistency, the performance on both
problems wae analyzed stazrting with the third dlsplay
since the first two dlsplays of the first problem were
used as examples during the instructions,

The data for Ss who solved the problems and those
who did not were analyzed together., Any error produced
by this procedure would be of a conservative nature, il.e.,
would tend to diminish differences between personality
groups due to the "dlscarding® of the differences which
would have been found beyond 30 triels had all so been
run until the problem was solved, The procedure has the
sdvantage of having a larger number of Ss avslilable for
analysis and, hence, & more ﬁrecise evaluation of the
effects belng studled.

The number of dlsplays meassured conglsted of totsl
number of displays starting with the third dlsplay and
concludling after the four consecutlve errérless trials
which constituted the criterion of successful solution.
The second criterion measure, average errors per'display,

consisted of the ratlo of the totsl numker of incorrect
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buttons pushed by S, starting with the third display, to
the total number of dlsplays.

For each of the slx personality varisbles, the two
criterion measures were gnalyzed with regard to three
factors: l. interasction between the personality verlable
and the problems (A x B); 2. personality variable (B effect);
3. the problems (A effect). This data is summarized in
the tables that follow.3

A, Order varisble.

1. Mean of number of displays

The mean of numbter of displays for the L, M, and

H Order groups are seen in Table II. These results suggest

Teble II
Mean Number of Displaye for L, M, H Order Groups

L M H Total
Problem I 17.85 13,97 11.59 14,34
Problem II 15.95 17«78 17;40 _]_-1918
Totsl 16.90 15.80 14,50 15,74

that group H performs wmost efficiently on the first
problem, but becomes less efflclent when shifting from the

3, For the anslysis of variance the Type I deslgn from
Lindquist's Design and Analysis of Experiments %gz) vas
used, Although the dlstribution of scores departed somewhat
from normality, the departure was Jjudged to be within
acceptable limits as indicsted by the Norton Study. (12)

e TR AN W
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first problem to the second., Group M shows something

of the same effect., Group L 1s least efflclent on the
first problem, but becomes most efficlent on Problem II.
The analysis of veriance for the Order varlable 1s
summarized in Table I, Appendlx D, This analysis

revealed a signiflcaent interaction ({.05) between Order
and problems.T teats were run between the varlous pairs

of means and revealed that the difference for group M

and group H on both problems was statistlcally significant
({.05). The difference between group L and group H on

the first problem also approached statistical significance
at .05 level., No other differences approasched significence.

2. Mean of averape errors per display

The means of average errors per display for L, M,

H Order groups are seen in Table III. The lnspection

Table III

Mean Average Errors per Display for L M, H
Order Groups

L M H  Totel
~ Problen I 1,06 .85 61 .84
Problem 11 68 .85 .82 .79
Total .87 .85 71,81

bf these means indicstes some similarity to the results
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seen in Table II, In this case, however, the analysis
of varlence, seen in Teble II, Appendlx D, revesled no
significant effects, The A B effect (interaction) had
2 probability value of .10,

B, Autonory variable

- 1, Mean of number of dieplays
The mean number of displaye for L, M, H Autonomy
groups 1s seen In Table IV, These means suggest that the

Teble IV
Mesn Number of Displays for L, M, H Autonomy
Groups
L M H Total
Problem I 15,56 14,16 13,26 14,34
Problex II 21,36 13,61 17.48 17.18
Total 18,46 13,88 15.36 15,74

L and H groups dropped in efficlency when shirting t0
the second problem; whereas the M group did not. However,
the snalysls of varlance indicates that this interaction
was not slgnificant (Table III, Appendix D). The main
effect of Autonomy apﬁroached significance (¢.10). The
problems effect was significent (£.05) which prd§idee
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verification of the sssumption that the second problem was,
in genersl, more difficult thasn the first problem.

2. Mean of averape errors per display

The mesn average errors per display for L, ¥, H

Autonomy groups ere seen in Table V. These results

Table V

Mean Averége Errors per Display for L, M, H
Autonomy Groups

L M H Total
Problem I <94 .83 15 .84
Problem II 1,04 .55 .87 « 79
Total .99 .68 81 .81

seew to follow rather closely the results obtained in
Table IV, 1In this caese, the maln effect of Autonomy

was significant (¢.05) (Table 1V, Appendix D). Tests (t)
were run between the three column means seen in Table V.
The results showed that the dlfference between L and M
Autonomy groups had a probability value of {.10; whille
the dlfferences between L and H, and M and H were not

statistically signlficant.

C. Endurance varlable

The mean nurber of displays snd the mean of
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average errors per displsy for L, M, H Endurance groups

are seen in Tgbles VI and VII respectively. From the

Table VI
Mean Number Displays for L, M, H Endurance
Groups
L M H Total
Problem I 15,43 14.67 12,50 14,34
Problem II 17.48 16,87 17,50 17.18
Total 16.45 15,75 15.00 15.74

analysls of varlance only the problemx effect was statistlcally
significant ({.05) (Teble V, Appendix D),

Table VII

Meen Average Errors per Display for L, M, H
Endursnce Groups

L pii H  Totel
Problem I .89 .86 JTh .84
Problem II . 84 .79 17 279
Totsl .6 .82 75 .81

No significant differences were found. (Table VI,
Appendix D)
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D. Achlevement varlable
The mean number of displays and the mezn average
errors per dlsplay for L, M, H Achievement groups are

seen in Tables VIII and IX respectively. From the

Table VIII
Mean Number of Displays for L, M, H Achievement
Groups
L ¥ H  Totsl
Probler I 14,36 14,03 14,73 14,24
Problem II 16,08 16,61 19,17 17,18

Total 15,22 . 15.32 16.95 15.74

analysis of variance only the problem effect was

statistically significant et (.05, (Table VII, Appendix D)

Teble IX

Mean Average Errors per Display for L, M, H
Achlevement Groups

L M H  Totsl
Problem I .85 .87 .79 .84
Problem II .66 81 .93 .79
Total « TS5 .84 .86 8l

There were no statistically sipgnificent differences.
(Table VIII, Appendix D)



E, Change vorilable

19

The mean of number of displays and the mean of

average errors per display for L, M, H Change groups are

seen in Tables X snd XI respéctlvely.

Table X

Mean Number of Displays for L, M, H Change

Groups
| L M H  Totsl
Problem I 14,27 13.43 16,10 14,34
Problem II 16,63 18,67 15.05 17,18
Total ' 15.45  16.05 15.57. 15,74

Aglide from the problem effect (L.05), no other

statlistically significant differences were found. (Table

IX, Appendix D)
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Table XI

Mean Average Erros per Display for L, M, H
. Change Groups

L ¥ I Total
Prcblem I . 84 I ’Zl 1 0 08 o 8’4
Problem II .87 +81 269 .79
Total 085 o76 089 081

There were no statleticselly slgnificent differences.

(Table X, Appendix D)

F. Anxlety scale

The mean number of displays snd the mean average.
errors per dleplsy for L, M, H Anxlety groups sre seen

in Tables XII and XIII respectively.
Table XII

Mean Number of Displays for L, M, H Anxilety

Groups
L M H Totsl
Problem I v 13,55 12.57 18,81 15.31
Problem II 18.65 16.11 18,29 17.35

Total 16,10 14.89 18,50 16.33
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Aslde from the problem effect ({.05) no other
statisticelly significant differences were found.
(Table XI, Appendix D)

Teble XIII

Mean Average Errors per Display for L, M, H
Anxlety Groups

L M H Total
Problem I .89 .69 1.20 .90
Problem II ‘ ° 88 <15 . 88 * 83
Total .88 .72 1.04 .86

There were no etatisticaily slgniflcant differences.
(Table XII, Appendix D)

G, A. C. E. scores

As a check on the relationabip of intellectusal
abllity to efficlency of problem solving, Se wvere
subdivided on the basis of totsl A, C., E., scores obtelned
from the records of the Freshman Testing Progrem., The
groups were divided on the basls of frequency distribution
of scores obtalned by the 64 8s. The cutting points
were: Low (N:21) 59-99; Mlddle (N:26) 100-119; High
(N;l?) 120-141, The mean number of displays and the
mean average errors per trlel for L, M, H, A, C., E. groups

are seen 1n Tables XIV and XV respectively.
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Table XIV
Mean Number of Displays for L, M, H, A, C. E,
Groups
L M H Totsal
Problem I 16.3%8 13,57 14,77 14,81
Problem II 18,76 15.65 16,94 17.01
Total 17.57 14161 15.85 15091‘

There are no statlstically significant differences.
(Table XII, Appendix D)

Table XV

Mean Average Errors per Display for L, M, H,
A, C, E. Groups

L M H Total
Problem I 099 079 Y 88 o 87
Problem II 97 63 .84 .80

Total .98 .71 .86 .84

There were no stetistically significant differences.
(Table XIV, Appendix D)

H. Intercorrelations of Personality Scales snd A, C. E.

After the above analyses were completed, correlation

coefficients were computed smong the PPS scales which had



shown the greatest relastionshlp to problem solving
efficiency} Intercorrelations with A scale and A, C. E,

scores vere also computed, These are seen in Table XVI,
Table XV1

Product - Moment Correlation Coefficlents
between the PPS verlables, A scale, and A. C. E, scores,

A _scale Order Endurasnce Autonomy

22

s +*
A. c. E. ".30 .lo !25 —.63
44
A Bcale =13 =34 «15
LiZ ]
Order + 39 -o13
Endurance -,12 .
H P <001
%* pg.05

An inspectlon of thls table indicates that while
some small significant relationships exist, the varlables

studled are largely independent of one another,
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CHAPTER IV
DISCUSSION

The results obtained in this study provide some
additlonel confirmaetion to the Wesley study which
indicated that efficlency on‘problem solving is a function
of certain personality variables. As the following
discussion 1s presented, the writer hsgs in mind the
operational definitlohs of the personallty variables as
they are presented in the respective manuals. (8, 17)

It csen be concluded thét Order as defined in PPS
has two effects upon efficlency in problem solving. The
first effect 1s on the initisl performence snd the second
effect 1s on shifting from the initlal problem situation
to & second, more difficult situstion, Persons who sre
high on Order are most efficient on initial performénce,
but‘least efficient when shifting to 2 more Aifficult
situation. On the other hand, persons who are low on
Order sre least efficient on the initiel performance,
but most efficient when shifting to a mwore difficult
problem situation,

The Order varlable suggests in its definition esome
type of organlzed mode of attack which the person uses

in the problem situation. It might be speculated that
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the high person on Order is more orgsnized in his mode
of attack and therefore solves the inltiasl problex more
efficiently. Howevér, when the sasme person has to deal
with a second more difficult situation, hls well organized
approach for the first problem stlll persists and the
performaﬁce on the new sltuation 1s less efflclent. By
the same reasoning, the person who 1s low on Order 1s
less orgenized in his mode of attack, therefore more
flexible., His efflclency on the first task 1s.poor,
but when he approaches another situstion, he 1s able to
change hls mode of attack with less difficulty. Thus,
for the Order variable, one cannot talk about problem
solving efficlency in general, but must separste the
two effectsa efficlency on initliel performance and
efficlency on shifting to new problems,

- From the results in thls study, it cen be stated
that Autonomy 1is 8 personality veriable which has s more
general influence on problem solving behavior, The person
who obtained a medium score on Autonony wés the most
efficient problem solver on both problems,

An inspection of the items of the Autonomy scale
suggests dependent - ihdependent characteristics., It
might be speculated that the person low on Autononmy 1is

accustored to relying on others for guldance in attacking
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new situations and is less efflclent in dealing with the
unfezilliar problem solving task., On the other hand,
the person hlgh on Autonomy mey be independent to the
degree of being "scattered" or inconsistent in approaching
new situations, The person with a medlum score on
Autonomy is the best problem éolver because he represents
a_balance between excessive dependence and excessive
independence.

An inspectlon of the results for Order and
Autonomy suggests that the effects of high Autonomy and
low Order and low Autonomy and high Order are diametrically
opposed. This 18 in splte of the absence of any significant
correlation between the two scales.

| While no slgnificant effects were found for the

Endurance and Anxlety scales, the observed dilfference
in the means provides some basls for speculstlon., As to
the Endurance variasble, 1t seems that the person high on
thlskscale is most efficlent on the initlasl performence
and least effilclent when shifting to a2 second more
difficult task, An inspection of the results on the A
Bcale suggests thet the person medium on Anxlety 1s most
efficient on problem solving.

An interesting observatlion cen be ﬁade with

regard to the problem solving performance of A. C. E.
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groups., Scores on this test sre recognlized as measures
of intelligence and therefore it would be expected that
the high group on A, C., E., would perform most efficlently
on the problem solving task as noted above. The anelysis
of varlance revealed no statisticelly significant
differences. The small, observed differences favored the
middie A, C. E. group. .

The present study sugrests that there are two
aspects of efflclency on problem solving. The first is
a matter of initial performance and the second concerns
shifting to a second more difflicult task, Thils study
also suggeste that the personality characteristics
assoclated with these two types of efficiency are different.
An inspection of the results indicates that the idesal |
problem solver in terms of initlasl performance would be
high on Order, Autonomy, and Endursnce, and medium on
Change, Achlevement, and A scale. The ideal problen
solver on shifting to a second more difficult task would
be high on Change and A scasle, and medium on Autononmy;

low on Achlevement, Order, and Endurance.
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CHAPTER V
SUMMARY

The purpose of thls paper was to study the
relationship of personality wverlebles to efflclency of
problem solving. For thls purpose five scales - Order, ;
Autonony, Endurance, Achiavement, Change - from the :
Edwards PPS and the Taylor A scale were studied in relstlonship ;
to performance on a problem solving task. |
Ss for this study were women from Westhampton
College, enrolled in General Psychology classes, 58 were
divided into Low, Middle, and High groups for each vsasrlable
on the basls of the frequéncy distribution of scores
obteined by Ss. The problem solving task was then
administered to esch S individually. Each 5 was glven
two problems. The criterion for the solution of each
problem was four consecutive errorless trials. If the
first problem was not solved in'30 displays, E started 8
on the second problsm., The measure of efflclency for
problem solving, which was reassonably independent, was
two-fold: 1., number of dlsplays; 2. asverage errors per
display.
The major findings were as follows:
1. There was a significant (¢.05) interaction i

between Order and problems on the number of dlsplays
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eriterion end an interaction approaching significance
({.10) on the average errors per display criterion., There
was a statiétlcally sigﬂlficanﬁ diffefence on both probléms
on the number of displeys criterion for the M and H
Order groups ({. 05). The difference between L snd H
Order groups approached statistical signlflcance ( .05).

2, The maln effect for Autonomy was significant
({.05) for the average errors per display criterion and
approached slgnificance at ,10 level for the number of
displays criterion. The difference between L and M
Autonomy groups had a probability valué which measured
{+10. | '

3. The problems effect was significsnt by
the number of displays measure ({.05). Problem II was more
difflcult than Problem I.

vWith reference to these results, thevfollowing

concluslions were reached: |

1, Persons high in Order appear to be most
efficlent on initilal performance on problem solving.
Persons low in Order appear to be most efficlent when
shifting from the initisl task to alsecond, more difficult
task.

2. Degree of Autonony 1nf1uances problen

solving behavlior in genersl. Persons middle in Autonomy



appear to be most efflclent on problem solving tasks,
| | 3. The varlables of Endurance, Achievement,
: Change, Anxlety scale do not influence problem solving

behavlor significently. |
4, Intellectusl ability as measured by

A, C. E, scoreechaé not influence problem solving

behavlor significantly.

29
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KEYED FOR A SCALE 33
TRUE- FALSE TEST

Number

The statements below represent experiences, ways of doing things, or beliefs
or preferences that are true of some people but are not true of others. Read each
statement and decide whether or not it is true with respect to yourself., If it is
true or mostly true print T in the space provided in front of the question, If the
statement is not usually true or is not true at all print F in the space provided

in front of the question., Answer each statement as carefully and honestly as you
can, There are no correct or wrong answers, We are interested in the way you
work and in the things you believe, Answer each statement as you come to it., Be

sure to answer each one,
A 1. I am often sick to my stomach. 156,
2. I think a great many people ex- F.17.
* aggerate their misfortunes in ~

order to gain the sympathy and 'p 18,
help of others.

——
v

f 3. I do not tire quickly. -1 19.
ke I have had very few quarrels with
members of my family. _ 20,
_F 5. I am about as nervous as other 21,
people,
__ 6. I would rather win than lose in a 22,
game,

F 7. T have very few headaches.

A 8, I worry over money and business. f 23,

T 9. I work under a great deal of 24,‘

straine.

—10. I think nearly anyone would tell
a lie to keep out of trouble, T 25

T 11, I cannot keep my mind on one
thi e 26 .

12, I do not like everyone I know,

I find it hard to make talk when
I mect new people,
I blush as often as others,

Once in a while I put off until
tomorrow what I ought to do today,

I have nightmares every few
nights, '

People often disappoint me.

I worry quite a bit over possible
troubles,

It makes me impatient to have
people ask my advice or other-
wise interrupt me when I am
working on something important,

I practically never blush,
I like to know some important
people because it makes me feel

important,.

I am often afraid that I am going
to blush,

It takes a lot of argument to
convince most people of the truth,

F 27. My hands and feet are usually
T 13, I have diarrhea ("the runs") warm enough.,
once a month or more,.
) . 7 28, I often find myself worrying aboul
wwdlie I am against giving money to something,
beggars.
-7 ) .
: [.29. I sweat very easily even on cool
_j:lS. I frequently notice my hand days, d
shakes when I try to do ,
something, 30, My table manners are not quite

as good at home as when I am
out in company,.



- 31, When embarrassed I often break out
_ in a sweat which is very annoying,

f

32. I find it hard to set aside a
~wboske—bitat I have undertaken, even
for a short time,

F_33., I do not often notice my heart
pounding and I am seldom short
of breath,

34e It makes me uncomforhable to put
on a stunt at a party even when
others are doing the same sort of
thing,

T 35, I feel hungry almost all the time,
36, If I could get into a movie with-

out paying and be sure I was not
seen 1 would probably do it,

_T 37, Often my bowels don't move for
several days at a time,

38, At times I feel like swearing,

_1T1 39. 1 have a great deal of stomach
trouble,.

0. At time I am full of energy.
1 1. At times I lose sleep over WOrrys

L2, I do not read every editorial
in the newspaper every day.

T _43e My sleep is restless and dis—
turbed.

Lhe Criticism or scolding hurts me
terribly.

T 45« I often dream about things I don't
like to tell other people,

-1 46, I have often felt that I faced so
many difficulties I could not
overcome them,

T 47, I am easily embarrsssed,

—nhBs Sometimes when I am not feeling
well I am cross.

1 49, My feelings are hurt easier than
most people.

T ¢s,

66,

T 67.

68,
- were supposed to be experts

34
Page 2,

I often think " I wish I were
a child again",

I wish I could be as happy as
others,

Often I can't understand why 1
have been so cross and grouchy.

I am usually calm and not easily
upset,

At times I feel like swearing.

I cry easily.

I certainly feel useless at
times,

I feel anxious about something
or someone almost all of the
tine, :

At timeg I feel like smashing
things,

I am happy most of the time,

Once in a while I laugh at a
dirty joke.

It makes me nervous to have teo
wait,

At periods my mind seems to
work more slowly than usual,

At times I am so restless that
I cannot sit in a chair for
very long.

Most people will use somewhat
unfair means to gain profit or
an advatage rather than to lose.
Sometimes I become so excited
that I find it hard to get to
sleep,

I do not always tell the truth,
At times I have been worried
beyond reason about something
that really did not matter,

I have often met people who

who were no better than I,



£ _69.
T0e
g 7.
2,
A 73
— The
X _75.
7.
7.

78
T 79

[N

86.

T_87.

A ea—

I do not have as many fears as
my friends,

What others think of me does not

bother me, T _89.

I have been afraid of things or
people that I knew could not
hurt me,

I get angry sometimes, fF 91,

I find it hard to keep my mind
on a task or job,

I have never felt better in my
life than I do now.

I am more self-conscious than
most people.

I like to let people know where
I stand on things.

I am the kind of person who
Takes things hard,

I gossip a little at times,
I ama very.nervous person,
When in a group of people I
have trouble thinking of the
right things to talk about,

ILife is often a strain for me.

I get mad easily and get over it
soon,

At times I think I am no ggod
at all,

Once in a while I think of
things too bad to talk about,

I am not at all confident of
myself,

I have periods in which I feel
unusually cheerful without any
special reason. :
At times I feel that I am going
to crack upe

| 35
Page 3

At times my thoughts have raced
ahead faster than I could speak
them,

I don't like to face a difficulty
or make an important decision,

Sometimes at elections I vote for
men about whom I know very little,

I am very confident of myself.
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FINAL INSTRUCTIONS AND PROBLEMS USED IN PROBLEM SOLVING
STUDY: SPRING 1957

(Corder-williams-Grigorowitsch)

# Keep display on for 30 sec. after correct R 1is made.
# Use only Problems #1 and #2.

We are interested in how people perform on this
tesk. This 1e what we call a problem-solving task., In
front of you there are 15 green lighte which you will
notice are numbered, At the start, severasl of these
lights will come on. You should psy attention only to
the lights that are 1it. Your Job is to discover a rule
so that you will know which numbered light (and button)
is the correct one. The first time, of course, you will
have to guess., When you have found the correct button,
the yellow light In the center ﬁill come on, Then all
the lights will go off, After a moment, the lights will
come on again. Agasin you must find the correct button.
This will contlnue a numxber of times, The polnt is
there is a rule involved ... and ss soon as you discover

the rule, you will know which light is correct.

Here 1s an example. (Display on) Which number

is the correct one? Select the number you think might be

%0
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correct, Push the button under this number and see

if the yellow light comes on. (Wait) Find which 6né of
the numbers 1s the "correct" one, (Walt until the "correct"
is found.) Why do you think thst light No, S is correct?
Tell me all the ressons you can think of which might make
No. 5 the correct one. (Pause.) Yes (or) you may have

to pay attentlon to the numerical values in finding the

rule.

(Do not go on until a numerical hypothesis is
offered,)

(Display off)

(Display on)

Which number 1es correct this timé?; Take your time,
" Each incorrect cholce willl count as an error. Remember
to look for the rule whlch will tell you which number
. 1s correct., The same rule holds each time the lights come
on, (After correct light is found) What number was
correct this time? Does this confirm any of the ressons
you thought of last time? Does thls ellminate any of them?
Can you think of any other rules which might apply?

(Display off)

You are still wbrking on the first problem, When
you cen push the correct button each time without trying

any of the others, you have learned the problem, When
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you do this four times in a row, we shall go on to the
next problem. _
Now I went you to think about the tezsk for a
moment and see 1f you have any questions, After the lights
come on again, I cannot answer any questions at all,
(Wait Just a moment for questions and then go on.)
(Answer questions)
(Display on, etc., until problem 1 1s learned)
THIS IS A NEW PROBLEM: NUMBER 2. Try to discover

the rule for this problem., (Display, etc., no comments
by E.)
THIS IS A NEW PROBLEM: NUMBER 3.

(Note:t If subject does not reach criterion in
thirty displays, stop subjects and go on to next problem,)
(Exception: 1f evidence of solutlion, continue for one or

two more.)
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FPROBLEM I

DISPLAY
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12

10
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10
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13

12

10
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10

13
12

11

11

12

15
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14
13
13
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13

12

14
15
16
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12

11

13

11

11

18
19
20

12

14
12

|

10

21

14

11

22
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24
25
26
27

10
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10

12

10

15
12

12

10 -

28
29

14

11

10

10
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PROBLEM II

DISPLAY

<
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14
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10

12

10
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11
11
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11
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13
11

12
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11

o
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14
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Table I

Sumzary of enalysis of varience of the Order
variable on the number of displays criterion.

Source ar 58 MS F —t
Between Ss 78 8085,.50
(B) Personality 2 125 62,50 <1 220
error (b) 76 7960,50 104,74
Within Ss 19, 5132.50
A (Problems) 1 %20 320 5.84 <£.05
AB 2 351 175,50 3,21 (.05
error (w) 76 4161,50 54,75
Total 157

Table II

Summary of analysis of varlance of the Order
variable on the number of average errors per dlsplay criterion.

Source 4af 83 MS _F P
Between Ss 78 33,2405

(B) Personality 2 JTOBT 3543 <1 >.20
error (b) 76 32,5318 4280

Within 8s 9 25,8237

A (Problems) 1 L0714  ,0714 <1 .20
AB | 2 1,9122  ,9561 3,05 /,10
error (w) 76 25,8401 L3137

Total 157_



Table III
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Summary of analysis of variance of the Autonomy
varieble on the number of displays criterion.

Bource ar 83 M3 F P
Between 88 78 8085,50_
B (Autonomy) 2 =88 294, 00 2,98 (.10
error (b) 76 T497.50 98,65
Within Ss 79 5132.50
A_(Problems) 1320 320 5.40 _ ¢.05
AB 2 310,25 155,12 2,62 _.4£.10
error (w) 76 4502,25 59,24
Total 157

Teble IV

Summsry of enalysls of varlance of the Autonomy
varieble on the number of average errors per displsy criterion,

Source ar s MS F P
Between Be 78 3%,2405

B_(Autonomy) 2 2,5%15 1,2658 3,13 £.05
error (b) 76 30,7090 4040

Within Ss 19 25,8237

A (Problems) 1 LOT14 0714 (1 .20
AB | 2 1.4067 7028 _ 2.19 _¢.20
error (w) 76 24,2456 ,320%

Total 157



Table V
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Summary of analysis of veriance of the Endurance
varlable on the number of dlsplays criterlon.

Source ar g8 MS F P
Between Ss 78 808,50
B (Endurance) 2 44 22 <1l >.20
error (b) 76 _8041,50 105.81
Within Ss 79__5132.50
b_(Problems) 1__ 320 220 5.47  £.05
AB 2 63,51 31,80 <1 >,20
error (w) 76 _4448,89 58,54
Total 157

Table VI

Summary of analysis of varlance of the Endurance
variable on the number of average errors per dlsplay criterion,

Source ar 83 M8 F P
Between Ss 78 _3%.2405

B_(Endurance) 2 . 2606 .120% 41 >,20
error (b) ' 76___32.9799 L4339

Within Ss 79 25,8237

A (Problems) 1 . 0714 L0714 21 >, 20
AB___ | 2 L0650 L0325 ¢1 >.20
error (w) 76 25,6873 3379

Total 157
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Table VII

Summary of analysis of varlsnce of the Achlevement
varlable on the number of displays eriterilon.

Source ar 83 MS F P
Between Ss 78 __8085,50
B (Achieverent) 2 91 45,50 <1 5.20
error (b) 76 7994.50 105,19
Within Se 79 51%2,50
A (Problems) 1 220 320 5.10 _<.05
AB 2 47 22,50 <31 >.20
error (w) 76 4765.50 62,70
Total 157

Teble VIII

Summary of snalysls of varlence of the Achlevement
varieble on the nuxber average errors per dlsplay criterion,

Source af 85 MS F P

Between Ss | 78 33,2405

B (Achlevement) 2 3153  ,1527 <1 >.20
error (b) ___16 22,9252 _ L4332

Within Ss 19 25,8237

A (Problems) 1 .CT714

AB . 2 6622 3311 <41 2:20
eeror (w) 76 25,0901 3212 <1 320

Total - 157
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Table IX

Summary of analysis of varlance of the Change
variable on the number of displays criterion.

Source ar 58 MS F P
Between Ss 78  8085.50
B (Change) 2 11 5.50 <1 >.20
error (b) 76 BOT4.50 106,24
Within Ss 79 __ 51%2,50
A (Problems) 1 %20 Z20 5284 (.05
AB 2 261 135.50 2.31 (20
error (w) 76 _4451,50 58,57
Total 157

Table X

Summary of analysis of varience of the Change
varisble on the number average error per display criterion.

Source af S8 MS F__ P
Between Ss 78 _33.2405 -
B_(Change) 2 2.2240 1.1120 <£1 _ >.20
error (b) 76 32.7568  4.%3101

Within Ss 79 25,8237 |

A (Problems) 1 0714 L0714

AB | 21,6689  .8345 ¢1 .20
error (w) 76 24,0834 3168 2.63 (.20
Total 157 |
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Sumrary of enalysls of varisnce of the A scale
varigble on the number of dlsplays criterion,

Source af S8 M3 F P
Between Ss 66 17;26.50

"B (A scale) 2 322 161,00 1,51 .20
error (b) 64 6804,50 106,32
Within Ss 67 ‘7826,50
A_(Problems) 1 _184 184 3,08 (.05
AB 2 63.97 _31.99 <1 3,20
error (w) 64 3817.53 59,65
Total 13z

Table XII

Summary of snalysis of varlance of the A scale
variaeble on the nurber aversge error per display criterlion.

Source arf 88 MS F P
Between Ss 66 35,4636

B_(A scale) 2 2,4053 1,2026 (1 3,20
ervor (b) 64 %%,058% 5165

Within Ss 67 12,7716
A _(Probleums) 1 22397 L2397 1,30 >.20
AB 2 7707 .3853 2,09 .20
error (u) 64 11,7612 1837

Totsl 123



Table XIII

Sumnary of enalysls of varlance of the A, C. E.
gcaele varisble on the number of dlepleys criterion.

52

Source af 53 S F P
Between Ss 63 7742,50
B (A. C., E, scale)? 203 101.50 <1 %420
error (b) . 61 750,50  147.85
Within Ss 64 2741,50 \
A (Problems) 1 155 155 3.18  ¢.05
AB. 2 «99 48  ¢1 ').20
error (u) 61 2sessl  u2.3s
Total - 127

Table XIV

Sunrary of analysis of varisnce of the A. C. E,.
scale varleble on the number of average error per display

criterion,

Source af_ QSS 1S F P
Between Sg 63 26,5873

B (A, C. E., scele) 2 1,6797 -8399 2,05 {20
error (b) 61 214,,9076 .4083

Within Ss 6l 21,6221,

A (Problers) 1 01922 .1922 ¢ ».20
AB 2 «1352 20676 <1 .20
error (w) 61 21,2950 +3490

Total 127
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RAW DATA
8 A ¢} A c E A
u c r u h n
o] h d t a d 8
k] 1 e o] n u c
e e r n g r a
c v o e a 1
t e m n e Average
8 m y c Error
e _ e Number per
n : A, C. E. Displzys Display
1"
1 2, 1 2
1 8 10 7 =20 & 11 117 12 &% 53
2 12 16 14 20 14 140 6 T 0 .71
3 21 6 13 10 16 107 30 20 1.90 1.17
4 18 4 14 21 13 13 114 8 10 .62 .80
5 19 3 9 22 15 13 131 30 5 1.37 .0
6 18 11 14 10 9 13 - 6 0 ©
7 17 15 6 21 1 12 120 22 71 1,40
8 20 18 10 13 25 12 - 6 0 6 1,10
9 12 22 9 5 14 - 118 12 € 750
10 16 4 11 21 16 14 - 30 30 1.87 1.50
11 12 7 3 20 9 14 - 2% 8 1.35 .12
12 2% 11 12 11 17 15 131 16 12 1,06 .58
13 14 15 4 17 11 14 ~- 13 10 .54 .20
14 19 13 3 14 13 17 108 23 . 24 ,78 1.20
% 9 7 13 14 12 - - 7 4 .28 0
16 14 5 26 17T 4 32 122 13 30 1,15 1,47
7 13 7 17 186 3 a7 94 22 0 1,36
18 11 6 17 18 12 - 128 6 6 0 ©
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18

8 A O A O E A
u ¢ r u h n
b h d t o 4 8
J i e o n u ¢
L] & r n g r &
¢ v o e o 1
t ] - n g Averare
8 & y ¢ Error

6 e ‘ Rumber per

g ' 4. Co Ee Dilpplnye Dioplay
19 14 12 1 11 - 126 & 1~ © o
20 17 7 13 7 W - 7 30 W18 1,93
2L 9 11 5 13 1& 13 114 & 3¢ A2 B2
2 12 15 12 112 17 15 - 1z W61 L.
23 9 3 15 26 12 - 119 14 92 W11
24 18 2z B8 15 11 12 119 320 20 1,77 493
25 17 6 6 7 12 26 120 10 5 20 0
26 6 17 11 1 11 20 78 0. ¢ 1,13
27 13 12 10 25 16 1 119 9 5 1,11 ©
28 12 9 18 22 15 16 132 6 12 o +50
29 11 11 7 7 20 13 124 15 30 A7 1.60
20 9 12 10 15 9 17 115 9 7T .67 LA
1012 10 5 1 12 1 19 6 12 0 .66
2 06 11 16 16 9 - 62 9 23,55 1.2
22018 19 23 11 23 22 {8 6 23 0 1.48
4017 13 11 21 11 19 165 7 I 52 1,50
%3 1 3 15 13 12 13 - 6 1. 0 45
%6 1% 10 .8 12 12 ¥ 91 &8 1 1,60 02
37 9 13 12 20 11 28 99 6 117 ©
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8 A 0 A (4] E A
u c r u h n
b h da t 8 d 8
J 1 e o n u c
e e r n 8 r a
c v o e a 1
t e m n e Average
8 m y ¢ Error

e e - Number per

n A, C. E, Displays Display

A ;

. 2. 1. 2.

28 7 8 10 11 20 15 114 19 10 1l.00 .10
39 12 4 14 21 8 18 86 30 19 2,00 .84
40 13 6 9 22 10 18 59 30 11 1.87' 1,00
41 22 2 18 19 4 30 89 30 30 1.17 1l.40
42 11 13 13 13 14 20 91 6 13 o} 23
43 13 11 8 16 18 19 99 ll 28 .18 .96
44 10 14 18 5 31 106 7 6 57 O
45 11 9 15 10 23 96 12 12 1,25 .67
46 17 3 11 13 12 23 107 23 6 1,40 O
4t 18 21 15 22 18 - 8 10 75 «30
48 20 16 17 27 98 13 A6 43
49 13 11 4 9 23 98 19 8 1.47 .12
50 11 11 6 9 14 19 4 30 30 1.67 1,70
51 13 2 11 10 9 22 - 11 23 .81 87
52 13 6 12 8 24 101 15 15 1,13 33
535 14 2 15 17 24 - 15 20 1l.27 1.73
54 8 16 12 4 19 100 30 30 1,53 1.67
56 10 18 15 19 13 20 96 18 23 1.50 1.35
66 14 13 16 14 » T 28 99 23 30 l.22 1.90
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8 A O A € E A
b R o4t & & e
J 1 e o n u c
e € r n g r a
SR N e
8 i y c ‘ Nunmber per

e 2] C. Displays Display

£
57 16 10 6 21 13 26 129 B 13t i%?? a6
58 13 8 4 20 14 34 87 16 29 1.25 1.62
59 11 3 9 22 12 18 130 30 12 1.93 .75
60 15 11 9 24 12 8 100 6 11 0 .64
61 10 11 17 25 15 0 128 15 26 1,40 1.27
62 7 12 1 19 16 7 - 1 9 .71 .1
63 13 19 20 1 3 119 6 20 0  1.00
64 5 12 8 15 11 16 7 30 43 1,73
65 10 12 11 18 13 1 91 10 6 1.20 .17
66 19 12 12 1 9 76 13 10 .85 1,10
67 12 22 21 16 7T 119 9 7 1.78 .28
68 19 7 4 18 11 7 141 17 15 1.00 .40
69 14 12 17 16 13 9 115 23 30 1.13 1,70
70 18 8 12 20 13 8 118 6 23 0 1.26
71 11 10 8 27 15 10 123 30 30 1.50 1.27
72 16 15 4 14 15 10 97 30 23 1.83 .87
73 19 6 12 25 3 11 103 7 6 .4 O
74 18 20 & 10 14 7 134 18 30 1.50 1.97
75 9 9 10 24 22 7 111 21 10 1.52 .10
76 18 12 5 7 1 g 127 8 24 .75 1.29
77 8 13 18 23 18 6 111 6 4 o 0
78 23 14 19 16 19 3 - 16 29 1.19 1.21
79 12 11 13 24 18 10 - 9 30 .78 1.27
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