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CHAPTER I 

INTRODUCTION 

The development of The Cowan Adole s cent Ad justment 

Analyzer, an Instrument of Clinical Psychology , was the 

product of more tha n t wenty-five years of. study by its 

orig ina l author, the l a te Dr . Edwina Abb ott Cowan . The 

original Adole scent Per sonality Scheduie was first pub -

'lished in 1 934 . It was the re sult of intensive work done 

from J anua ry, 1930 , to May, 1934. An account of this 
1 study was published in Child Devel opment in 1 935. Early 

in 1940 intens ive study wa s begun whi ch was primarily 

directed toward exploration of the sign if icance of the 

acts represented by answers to quest i ons in the Analyzer 

as distinguished from ea ch other by a r ea of content. As 

Jl 

a first ste p in this study the questionna ire was revised. 

This writer joined Dr. Cowan in this resea rch and revis ion . 

These efforts resulted i n an experimentally published 

Analyzer in 1944. A revise d edition was printed in 1946 . 

At the time of revision a pr eliminary edition of a Manual 

of Directions and Interpretive Gui de wa s al so published . 

It was recognized, at the time of publicat ion, tha t some 

1. Edwina A. Cowan, Tu ernerva Church :McClell an, 
Berth M. Pratt, and Mae Skaer, ,, n Adolescent Personality 
Schedule,,t Child Development, 6: 77-87, March 1935. 
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additional re search was needed before a more comprehen-

sive manual coul d be published . From the da t a cont a ined 

in t h i s pr el i mina ry manual The Cowan dolescent djus tment 

Analyzer was critically evaluated by Drs . Ha rold H. 

Abelson and ilJ.iam U. Snyder in The Third .Mental iea sure-
2 ments Yearbook and many of the shortcomings recognized 

by the authors of the Analyzer wer e empha s i zed . These 

shortcoming s deal with such factors a s need for additional 

study in validity a nd reliability and sex an d ma turity 

differences. Abelson found that ndespit e its l i mita tions , 

the new Cowan questionnai r e, like its ol der counterpart , 

may well be t he best availa bl e inventory fo r t he a dole s -

cent r ange . " 3 nyder, while a l so suggest ing need for 

i mp rovement, exp ressed the op inion th at " t hi s te s t i s 

one of the best personalit y te s t s ava i lable for use with 

a dole scents." 4 

ince 1946 t hi s writ er has been coll abora ting 

with Dr . Cowan in research pointing to · the establishment 

of additional norms perta i ning to the test. Dr . Cowan ' s 

2 . Osca r 
ments Yearbook . 
1949), 1 047 PP • 

ri sen Buron, The Third fonta l . 1ea sure -
( ~ew Brun swick_:_ utger s University re ss , 

3 . Ibid ., p . 66. 

4 . Ibid., P • 67. 
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recent sudden and tragic dea t h has halted this work at 

a t ime when the manuscript, setting forth our findings, 

was in its prelimina ry draft in pre par a tion for publi-

cation. This writer bas, with the co nsent of his ma jor 

advisor, therefore, incorpora ted certain findings which 

bea r upon the problems treated in this study. This 

course wa s an alterna te to an indefinite dela y in t he 

· publication of pertinent data occasioned by Dr . Cowan's 

untimely death. 

This study is a further contribution to needed 

research to enhance an already a ccep ted instrument of 

clinical psychology. The a rea of ma jor emphas is in the 

present study i s aca demic functional efficiency. To 

this has been added, however,- some si gnificant dat a 

rel ating to the comparison of the Analyzer scores to I. Q. 

scores and a comparison of the score s of students in 

early adolescence with those in middle or l a te a dolescence. 



CHAPTER II 

THE PRESENT STUDY 

There a re many who h ol d t ha t i ntelligence i s t he 

primar y de termi nant of s cholastic success . Conside r a ble 

r esearch da t a i n rec ent yea rs tend to show t ha t other 

fa ct ors affec t t he na ture and extent of a cademic a chieve -

ment . ong the m a r e : general physic al conditions such 

as fat i gue , energy , hunger , and di s comfort; effect s of 

4 

drugs , al cohol , and toba cco; effect s of hormones and other 

chemi cal agents produce d by the gl ands ; tempera ture , venti -

l a tion , i llumina tion , vision , hearing , and spee ch ; gener a l 

p s ycholog ical conditions such _as moo ds , d i s tractions , 

emot io nal dis t urbances , rewar ds , rivalry , punishment , pr a i se ; 

gener al a cademic conditi ons such as gr ade pl a ceme nt , a chieve -

ment, r ea ding ab ility , and hampering acade1 ic disabilities . 

The America n Council on Educ a tion , throu gh its committee on 

t he r el a t ion of emotio n t o the edu ca tive proc es s , 1 pub-

lish ed a mos t i mporta nt cont ribut ion wh i ch emphas izes the 

emotions as a f a c t o r in s chola s tic ach i evement . It is 

outside the sco pe of t his paper t o defend th e merits of an 

intelligenc e t es t for pre dict i ng a cademic efficiency . 

1 . Daniel Al fred Pr e scott, Emot i on a nd the 
Educa tive Proce s s . (1Vash i ngton , D. C. : Americ an Counc il 
on Educa tion , 1 938 ), 323 pp . 
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Scores from ' so called' group intelligence tests were 

used in this study as a bas~ for mea surement of a cademic 

aptitude. On the basis ·of a relatively high coefficient 

of correlat ion (.76) with school ' selected' ma rks, this 

procedure was deemed per missible . On the basis of scores 

yielded by the intelligence tests, certain zones of 

probable efficiency were established. When a student's 

gr ades were within t his pre dicted zone he wa s considered 

to be performing a t a level of 'average ' a cademic func-

tional efficiency (average A. F . E.). hen his grades fell 

below this zone he was cons idere d to be functioning below 

his level of a cademic functional efficiency (low A. F . E.). 

It his grades were a bove or h i gher t ha n h is predicted 

efficiency he was cons i dered to be f nctioning above his 

level of academic functional efficiency (high A. F. E.). 

It is assumed, therefore, t hat students ma king scores on 

intelligence tests a t a certain level would ma ke compar able 

grades if all the r el a ted factors were equal. In other 

words, the 'so called' intelligence test sco re was used 

as the basis for predicting academic apt itude. hen a 

student with a g iven I.Q. score deviated markedly in his 

grades from the gr a des of other students of comparable 

I. ~ . scores, it is assumed that some f a ctor other than 

a ca demic aptitude, mi ght be in opera tion caus ing this 

devia tion. One of the problems in this study is to 



e sta bl ish , if poss ibl e , such a f a ct or by The Cowan Ado-

l escent Adjust ment nalyzer . It i s re cogn i zed t ha t of 

t he many f a c t ors i nfluencing ach ievemen t some of them 

wi ll . not be mea sure d by th is i nst rument . UJ.Y f a c tor 

a ffe c ting the a ca demic funct iona l e f f i c i enc y of s tudent s 

measur ed by t hi s i nstrument mi gh t , t here f or e , i ncl ude 

many i nfl uenc e s . It i s no t t he pu r p ose of t h i s st udy 

t o i s olate or i den t if y any specif i c f ac tors . Thi s s tudy 

i s limi t ed in it s s cope t o t he di s cover y of s i gnif i cant 

pa tterns i n The Cowan Ado l escent Ad justment Analyzer 

t ha t re l a te to a ca demi c f unctional e f f icien cy ( . F . E.). 

This s tudy is divided i nt o t hree di ff er en t pro bl ems : 

(1) Previous resear ch _ha s ne ver es t ablished a 

cha racteristic d i fferenc e between pr ofile s of The Cowan 

Adole s cent d.jus t ment Ana lyze r i n ea r ly adol e s cence from 

t hos e in l a te s doles cence. Becau se t hi s s t udy follows 

t he development of on e group o f s tudent s from earl y ado-

le s cenc e t h ro ugh mi dd l e t o l a te a dol e s cenc e , i t seemed 

de s ira ble to di s cover whether su ch a di ff erenc e coul d be 

e s t a blished. 

6, 

(2 ) Some critics ha ve que s tione d what was actually 

being mea sure d by Ca tegor y VI - I rmna turity (formerl y called 

Ma turit y ) of the Anal yzer. The op inion has b ee n expre s sed 

that this might bea r a signif ica nt r el ationship to intelli-

gence. It seemed de s irable -to discover if this i s true. 



? 

(3) The ma jor problem of this study was to deter-

mine if The Cowan dolescent Adjustme nt Analyzer reveals 

any significant pe r sona lit y cha racteristics which a re 

rela ted to academic functional efficiency. 



CHAPTER III 

STUDIES REL TED TO THI S PROBLEM 

Intellige nce tests alone do not ha ve sufficiently 

high prognostic value to rul e out the pos s ibility tha t 

other influences mi ght be in o pera tion to affect the 

a cademic efficiency of students . Some other f a ctor s be-

sides intelligence have been shown to affe ct it. In 

support of this we quote from t he following authorities : 
1 · Ames, in a study of f actor s rel a t ed to h i gh school 

a chievement, found tha t fif tee n p erc ent of one cla ss and 

between t wel ve and fourteen pe rc ent · of t wo other classes 

were able to a chieve gr a de s above the mean gr ade of their 

class even thoug'h the ir indivi dual I. Q, . ' s were below the 

a verage I . Q. for their class . 

8 

Olson an d Hughes ha ve bee n among t hose who have 

shown tha t "achievement in school t ends to be a n expression 

of total growth. " 2 

Assum and Levy, in a compar a tive stu dy of the a ca -

demic ability and a chievement of t wo groups of college 

1. Viola Am.es, " Factors Rel a ted to Hi gh School 
Achievement , " Journal of Educ a tional Psychology , 34 : 229 -
236, April, 1943. 

2 . · illiard C. Olson, an d Byron o. Hughes, " Concep ts 
of Growth - Their Signific ance to Tea chers," Childhood 
Education, 21: 53-63, October, 1944. 



students, found that mal adjusted students were compar able 

in academic abil ity to the adjus,ted group . However, in 

regard to a ca demic achievement a differen c e was found in 

f avor of the adjusted group . 3 

Horney, while not spea king s pe cifically about a ca -

demic f unctional efficiency, sta te s tha t : 

There are two cha r a cteristics , however , whi ch 
one may d iscern i n all neuroses without having an 
intimate knowledge of the personality structure: 
a certa i n rigidity i n re a~tion and a discreiancy 
between potentialities and a ccomplishments. 

9 

Cattell, i n a study of personality tra its a s s ocia ted 

with ab ilities, st a te s : 

\/hen one considers ' abilities ' i n company with a 
wide r a nge of personality variable s , their a ffinity 
to broad persona lity f a ctors i s revealed. Ability 
tests given under special c ond ic ions which tend to 
bring out their pure na tura l ap titude cha r ac ter may 
resolve l a r gely into factors of pure ability mo-
dal ity; but tests ha ving more t he cha r a cters of 
skills and a chievement s , or temperamental f a cilities, 
are likely to be better i nterpreted by being experi-
mentally associa ted wi t h a representative set of 
personalit y variables , when the f actor s emerging 
will be found to have rather the char a cter of 

3. Arthur L. Assum, and Si dney J. Le vy, "A Compari-
tive Study of the Academic bility and Achie vement of Two 
Groups of College Students," The Journal of Educational 
P sychology. 38: 307-310, ~ay , 194?. 

4. Karen Ho rney, The Neurotic 
Time. (New York: W. vv·. Norton & Co., 



' wholistic' f a ctor s , involvi£g dynamic and tempera-
mental asp ects of beha vior. 

Dunkel, in a study of the e f fect of personality 

on l a nguag e a chievement , found t hat: 

It s eemed mo s t likel y t ha t wha t may be roughl y 
identified as a mildly 'compul sive' perso nality 
would be tha t with the gr eate s t p robability of 
success in elementa r y La tin - a t leas t as it i s 
commonl y t a ught . The rre ticulou s s tudent who 
g ives close a ttention to deta il s , who keeps a 
rel a tively tight rein on h is imagi na t i on and 
i mpulses, a nd who is somewha t i ntroversive, ap -
pea red likel y to have a b et t e r c hance of su ccess . 
Conversely , the more i mpul sive happy- go- lucky, 
or phanta sy- making perso nalities would seem 
likely to ha ve found elementa r y La t i n l es s con-
genial a nd , hence , to have been l ess succ essful 
in it than their basic ve rbal a bility would make 
poss ible. 6 

Betts believes tha t: 

In some insta nce s , chil dr an ha ve emotional and 
personalit y probl ems tha t i nterfere with readi ng . 
In·other instan ce s , fru s tra tion i n re ad i ng s itu-
a tions has cl ea rly p roduced the pers onal i t y 
problem. The l a tter holds true i n the ma jor ity 
of case s . 7 

oore f9und the educa tional reta r dation of 1 52 

delinquent boys r a ng Ed. from 2 . 8 to 5 . 5 yea rs with an 

10 

5 . Raymond B. Ca ttell, 'Persona lity r a it s Associ-
a t ed with bilit i es . I I : '\Ti t h Verb al and Tua t h ema tical 
Ab ilities , ' Jour na l of Educa tional Psycholog y, 36: 485-
486, November, 1 945 . 

6 . iarold B. Dunkel, he f f ect of Personality 
on La nguage Ach i evement , n Journal of Educa tional s ychology_, 
38 : 177-182 , a rch , 1 947 • 

tion. 
7. Emmett 
(New Yo r k : 

• Betts , Founda tions of ea ding Ins truc -
.America n Book Company, 1 94 6 ), p . 143 . 
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average of 4 . 5. 
8 

Lane and ·· i tty, 9 in another s tudy of 

delinquents, studied 700 boys who had an average chrono-

lo gical age of 14. 5 years and an a verage mental age of 

nea rly 13 year s , but showed an educa tional age of only 

11 . 5 years . 

Babcoc k states t hat: 

All our observa tions have tended t o show t ha t 
ment al ab i lit i es such as abstra c ting , reasoning , 
and generalizing cannot be t augh t. Neither sl um 
clear ance nor cha nges in diet can give abilitie s 
of this sort to persons who l a ck them. However , 
the efficiency with which an ind i vidual ' s natural 
ability can function may sometimes be increased 
b y improving the physiological and environmental 
co nditi ons a nd this tends to i ncrea se t he brea dth 
if no t the level of i ntelligence. 10 

Ames foun d t ha t t he a bility to succeed socially 

has no rela tionship to hi gh s chool achie vement but that 

the ability to conform to t he s chool s itua tions .wa s re-

l a ted to s chola st ic a ch i e vement . She f ound tha t the 

correla tion between the schola stic achievement and t h e 

score on an Otis Intelligence Test was . 54 but when the 

personality factor wa s included t he coeffi cient of corre -

8 . Joseph E. Moore, " Compar a tive Study of the 
Int elligence of Del inquent and Dependent Boys, " Journal 
of Educa tional Psychology. 28 : 355 - 366, May, 1 937 . 

9. Howard A. Lane and Paul A. Witty, n The Edu-
ca tional Atta inment of Del inquent Boys, n Journal of 
Educa tional Psychology, 25 : 695-702, Decemb er 1934 . 

10. Harrie t Babcock, Time and the lli ind. {Cambridge, 
Mass .: Sci-Art Publishers, Harvard Square;--1 941 ), p . 1 85. 
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l a tion wa s r a ised to .?2 .11 

Summarizing from these authorities, it appears 

tha t the I. Q. i s not necessarily constant but may re fle ct 

environmenta l influences a nd even aspects of behavior. 

The I . Q. does not app ea r to be an accura te pro gnostic 

indica tor of gr ade a chievement - tha t a cademic f rus tra tion 

may produce per sonality problems a nd tha t mal a djus t ment 

and delinquency often result in reta r ded a chievement -

and t hat confo rmity to the s chool s itua tions ril:s3 rela ted 

to scholas tic achievement. 

11. Ames, Q.Q.• cit., pp . 229 - 236 . 
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CH.APTER IV 

DATA USED I N THIS STUDY 

The da t a f or t h is study were obta i ned from s tudents 

and from school records. The experimental group was made 

up of the entire seventh-gr ade popula tion of a middle-size 

Midwestern Kansas community . The initial da t a co nsisted 

of informa tion t aken fro m t h e experimental edition of The 

Cowan Adolescent Ad.justment na lyzer which was administered 

in the spring of 1945. Three hundred Analyzers were admini-

stered. From t his numbe r t welve were t aken out bec ause 

t hey were incomplete or i l legible, leaving a total of t wo 

hundred eighty-eight cases. 

In t he spring of 1949 arr ang ments were made to 

secure the a cademic records of these same students for the 

five years, 1945 to 1949. They were then eleventh- graders. 

Arrangements were also made to aga in administer the Anal yzer 

to the students who were illl in the same school system. 

Two situations p revented c arrying through these plans to 

completion. First , it was found tha t a cademic records for 

the eleventh-gra de would not be av a ilable in time to be 

made a part of this s tudy. It had been pl anned to admini-

ster the Analyzer to the eleventh- gr ade on the l a st da y of 

s chool but through a misunderstanding some of the classes 



were dismissed before The Cowan Adolescent Adjustment 

Analyzer was administered to all students. As a re sult 

only one hundred t wenty-four Analyzer studies were 

secured although there were one hundred ninety- six of 

the original seventh- gr a de popula tion who completed the 

tenth-gr ade. 

1.4 

The I. ~ . and gr a de s core s were s ecured from s chool 

records. One I. Q. test ha d been administered a t t he sixth-

gr a de level and one a t the ninth-grade level. I n both 

instances the school had used the Henmon-Nelson Test of 

Mental Ability. 

The school gr ades wer~ se cure d from th e school 

records and for this s tudy only the 'solid' subj ect gr ades 

were used. These included the g r a des awarded in t he 

subjects of Engl ish, social studies, arithmetic, alegbra , 

geometry, l a nguages, etc. Grade s in chorus , gl ee club , 

music, penmanship , art, physic al educ a tion, orche s tra , 

and band were not included. 

This procedure was decided upon becaus e it was 

concluded tha t these 'solid' subjects would bea r a clo ser 

rela tionship to a cademic aptitude as mea sured by the 

Henman-Nelson Test of ]i'ental Ability. The rel a tively 

high coefficient of correl a tion (.76) which wa s produced 

when the grades were correla ted with the I. Q. scores, is 

probably due to the result of this factor of 'selection' 

of the grades. 
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CHA1?TER V 

PROBLEM I 

In the pr e l iminary edit ion of &, Manual of Directions 

a nd Interpretive Guide for The Cowan dolescent Adjustment 

Analyzer , t he foll owing limiting statement is made : 

Instruments of clinica l p sy chology a re 
used on different occa s ions for different 
obje ctives a nd no sound general procedure 
can be outlined for i nterpreting the ob-
jective of the Analyzer to all persons . 1 

Interpretation of the obj ec ti ve i n ea ch ins t a nce must be 

a matt er of the clinician ' s judgment . At the time of 

publication group norms were established and published 

and it was determined from the study of the da ta to use 

only a single set of norms for all adolescents . Numerous 

users of t he i ns trumen t ha ve sinc e asked for information 

which mi ght be hel pful i n de t ermining if there were signifi-

cant differences between r esponses g iven by young a doles-

cent s as compared with older a dolescents . In view of the 

fact that the data employed i n this study permitted such 

an evaluat io n it was determined to include t his problem. 

Al l of the seventh-gr a de Analyzers were scored by 

1. Edwi na A. Cowan, · ilbert J. Mueller, and Edra 
-ea t hers , .b:_ Nianual of Directions a nd Interpretive Guide 

for The Co~an Adolesc ent Adjustment Analyzer. Prelimina ry 
Editfon. (Empo ria: Bure au of Educ a tional 1easurements, 
Kansas St ate Tea chers College, 1 946 ), 8 pp . 



PROFILE 
CHART 

CATEGORIE9 
N o. T SCORE of 

R esp. 30 40 50 60 70 80 

I Fear 0 1 2 \ 3 \ 4 5 6 7 8 9 10 

II Family Emotion 0 1 2 ) 3 4 5 6 7 8 9 

111 Family Authority 0 1 ( 2 \ 3 4 5 6 7 8 9 

IV Feeling of Inadequacy 0 1 2 ' 4 ~· 5 6 7 8 9 10 

V Non-family Authority 0 1 f <t $ 4 5 6 7 8 9 10 

VI Maturity 0 1 a( 3' \ \ 4 5 6 7 8 9 

' VII Escape 0 1 2 ) 1:3 \ 4 5 6 7 8 9 

VIII Neurotic 0 1 2 } 3 4,• 5 6 7 8 9 

' IX Compensation 0 1 i .a " 4 5 6 7 8 9 10 

P r ofile of Sevent h- g r ade Experiment a l Group :- - --- -
Profile of Eleventh- gr ade Experimental Group: ---

10 

Fi gure 1 . The Cowan Adolescent :i.d justment 
Analyzer published profile char t upon whic h a re shown 
the profi les of the se venth- grade experimental group 
a nd the el event h- gr ade experi men t al g roup . 
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90 

10 

10 

10 

10 

a cc ep te d me t hods for the mean, si0 ma , and the standard 

error of the mean for each c a tegory . The eleventh- gr a de 

Anal yzer re cords were likewise scored , and all of these 

s core s we re t hen cornpared with the published norms which 

a re shown in Table I . 

A s tudy of Table I reveal s trends which appear to 

be s i gn i f ic ant . Figure 1 shows a g r aphic presenta tion of 

t he t wo pr ofiles from data shovvn in Table I drawn on the 

publ i she r s pro f i le chart. It appea r s fro m these profiles 

t ha t t here is consider able change between the sevent h-

gr a de pr ofile and the ele venth- gr ade profile . Comparison 

of the t wo se t s of data confir ms this observation . 



TABLE I 

COWAN ADOLESCENT ADJUSTMENT ANAL"YZER PUBLISHED NORI\'IS 
COMPARED WITH NORMS OBTAINED FROM SEVENTH GRADE GROUP 
AND ELEVENTH GRADE GROUP , SHOv NG MEANS , STANDARD 
DEVIATIONS , AND STANDARD ERROR OF THE ARITHMETIC MEANS . 

17 

l'.)ublished Norms 7th Grade Norms 11th Gr ade Norms 
N - 500 N - 288 N - 124 . 

Cat'y lv ean SD SD.I.) Mean SD SDD lfoan SD SDD 

I 3 . 20 2 . 14 . 095 3 .76 2 . 27 . 134 2 . 68 1. 90 .171 

II 2 . 60 1.88 . 084 3 . 38 1 . 83 .108 2 . 48 1.92 .172 

III 2 . 20 1.92 . 086 2 . 31 1 . 81 .108 1.70 1.77 .159 

IV 3 . 80 2 .08 . 093 4 . 35 1. 99 .117 3 .00 1.98 . 178 

V 2 . 76 2 . 09 . 093 2. 56 1.71 .101 2 . 20 1.79 . 161 

VI 2 . 78 1. 81 . 081 3 .12 1.94 .113 2 . 00 1.66 . 149 

VI+ 2 . 92 1.80 . 081 3 . 51 1. 94 .114 2 . 35 1.70 . 153 

VIII 3 . 10 2 . 08 . 093 4 . 06 2 . 02 .119 2 . 38 1.77 .159 

IX 3 . 10 . 2 .18 .• 097 2 . 96 . 2 .18 .128 2 . 00 1.84 . • 165 



Table II shows the seventh-gr a de profile compared with 

the published norms . The differences having smallest 

statistical significance are shown to be in Category 

18 

III - Family Authority; Category V - Non-family Aut hority; 

and Ca tegory DC - Compensations. It appea rs, therefore, 

tha t the seventh-gr ad e student or younger adolescent is 

very like his older contemporary in these ca tegories. 

The eleventh-gr a de group was likewise compared to 

the norms established by the publishers . Table III shows 

these scores. Many mo re s i gnifica nt devia tions from t hese 

norms a re ob served in a study of their profile . In t h is 

insta nce there is less devia tion in the area of f amil y 

emotion but more si gnifica nt deviations may be observed in 

Category IV - Feeling of Inferio r ity; Ca tegory VI - Ilmn.a-

turity; and Category IX - Compensation. It appears tha t 

the older adolescent, who is still in school , responds to 

fewer maladjusted answers in the ca tegory of maturity 

while a t the s ame time responding to slightly fewer mal-

a djusted answers in all of the other ca tegories. In ot her 

wo rds the entire profile of the eleventh- grade group seems 

to be moving in the direction of fewer maladjusted responses, 

which the test authors have referred to as the more 1 con-

f o rming ' profile • 

Attention is called to the f act that in this study 



TABLE II 

COWAN ADOLESCENT ADJUSTMENT N.AL yzER PUBL I HED NORMS 
COMPARED WI TH NOR.MB OBTAI NED FROM SEVENTH- GRADE EXPERI-
:MENT.AL GROUP SHOWI NG DIFFERENCES I N THE NIE TS .AND 
SI GNIFICANT RATIOS (t). 

Cate- Publ. 7th G:i: Mea n S D S i gn . Cha n ce s 
. gory :Me a ns Means Diff . r a tio in 1 00*. 

I 3 . 20 3 . 76 . 5 6 . 164 3 . 41 1 00 

II 2 .60 3 . 38 .78 .13 6 5 . 73 1 00 

III 2 . 20 2 . 31 .11 .138 • 79 79 

I V 3 . 80 4 . 35 . 55 .149 3 . 69 1 00 

V 2 .76 2 . 56 . 20 .138 1 . 43 92 

VI 2 .'78 3 .12 . 34 .13 9 2 . 44 99 

VII 2 .92 3 .51 .59 .140 4 . 21 100 

VIII 3.10 4.06 • 96 .147 6.53 100 

IX 3.10 2 . 96 .14 .159 . 98 83 

*Chances in 100 tha t difference i s si gnif icant . 
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TABLE III 

THE · COW { DOLESCENT ADJUSTMENT .AN.AL yzER PUBL ISHED NORMS 
COMPARED WITH NORiVIS OBTAI N ~,D F ROM ELETh"N'r H- GRADE EXPERI -
l\!JENTAL GROUP SHOVvING DIFFERENCES I N TIIE :MEANS ,A.ND S I GNI F I -
RATIOS (_t ) . 

Cate - Publ . -11th Gr. Ive a n SDD S i g n . Cha n c es 
gory eans eans Diff . r a tio in 100* 

I 3 . 20 2 . 68 . 52 . 196 2 .65 99 

II 2 . 60 2 . 48 . 1 2 . 191 . 62 73 

III 2 . 20 1.70 . 50 . 1 81 2 . 76 1 00 

IV 3 . 80 3 . oo .so . 201 3 . 98 100 

V 2 .76 2 . 20 . 56 . 186 3 . 01 100 · 

VI 2 .78 2 . 00 • 7,8 . 170 4 .58 100 

VII 2 . 92 2 . 35 . 57 . 173 3 . 2 9 100 

VIII 3 . 10 2 . 38 . 72 .184 3 . 91 100 

IX 3 . 10 2 . 00 1.10 . 1 91 5 . 75 100 

*Chances in 100 that difference i s si gnificant . 



both groups responded to fewer maladjusted answers in 

Category IX - Compensation, th an are shown a s a median 

on the published norms. No explana tion is offered for 

this f a ct. It would seem sufficiently significant, 

however, to warrant further study. 

21 

A still more significant evalua tion of the sev-

enth-grade group as compared to the eleventh-gra de group 

is revealed when these two profiles a re compared with 

each other. Table TV shows these differences clea rly. 

It will be noted tha t in onl y one inst ance i s the critical 

ratio less than three - in Ca tegory V, Non-family Author-

ity . These t wo group s seems to devia te the l east i n t his 

Category. 

While the numbers in t h i s s tudy are compa r a tively 

small it a pp ea rs tba t the finding s warrant further s tudy 

to establish the ne e d for separ a te norms for ea rly a nd 

l a te adolescent groups. These findings seem to point to 

the need for separa te no r ms. 



TABLE I V 

NOR IB OBTAI NED FROM SEVENTH- GRADE EXPERIM:ENTAL GROUP 
COMPARED WI TH NORMS FROM ELEVENTH- GRADE EXPERIJ\fu""'J.\TTAL 
GROUP SHOWI NG DIFFER:l;NCES I N THE MEANS .AND SIGNI FI-
CANT RATIO ( t ) . 

Cate - 7th Gr -11th Gr ean DD S i g n. Cha nces 
gory Means Means Diff . r a tio in 1 00* 

I 3 .76 2 .68 1.08 . 217 4 . 97 1 00 

II 3.38 2 .48 • 90 . 20 3 4.47 100 

IIT 2 . 31 1.70 . 61 .193 3 . 10 1 00 

IV 4 . 35 3 . 00 1. 35 . 213 6.33 1 00 

V 2 .56 2 . 2 0 . 36 .190 1.89 97 

VI 3 .12 2 . 00 1.12 .18 7 5 .98 100 

VII 3.51 2 . 35 1.16 .191 6 .07 1 00 

VIII 4.06 2.38 1.68 .199 8.44 100 

IX 2.96 2 .00 .96 . 209 4.59 100 

*Chances in 100 tha t difference is significant. 

22 



CHAPTER VI 

PROBLEM II 

The authors of The Cowan Adolescent. djustment 

Analyzer do not , as yet, cl aim tha t any ca tegory meas-

ures specifically any par ticular personality cha r acter-

istic . Wha t is said to be significant is the individ-

ual ' s responses to the questions. The responses a re 

classified into nine different ca tegories as follows: 

I Fear 
II Family Emotion 

III Family uthority 
IV Feeling of Ina de quacy 
-v Non-family Authori ty 

VI I mma turity (formerly J.\ia turit y ) 
VII Escape 

VIII Neurotic 
IX Compensa t · on 

23 

Each signific ant response within a ca te, gory repre-

sents a mal ad jus ted answer . For more complete interpre-

t at ion of s coring see s peciman Manual of Dire c tions and 

Interpretive Guide for the nal yze r in Part II of the 

Appendix. A specim.an of the Anal yzer iB- shown i n Part 

III of the Appendix. 

Thus one or two maladjusted re sp onses in Ca tegory 

VI - Im.maturity, might be assumed to suggest more matur ity 

than five or more maladjusted res ponses which might 

suggest more immaturity . Such a sta tement is not, however, 
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made by the authors of the Anal yzer . Wha t is cons i dere d 

significant i s tha t a n individual has admitted to a given 

number of mal ad jus t ed re sponses . It has been suggested 

by some users of the ins trumen t tha t the re sponses in 

t his particular ca tegor y mea sure maturity; however , this 

f a ct ha s not yet been confirmed by resear ch . The problem 

was included i n this s tudy and the findings a re rep orted. 

Table V shows a compl e te t abula tion of t he fre-

quency of paired n:a l a djus t ed responses in Category VI and 

I. Q. s cores . hen t hese sco r es we r e correla ted t h e y 

produced a coeffici ent of correla t i on of -. 347. The 

minus f a ctor is the product of the method of trea t ment 

of t he scores . The fewer maladj us t ed responses coul d 

point to gre a ter maturity wher a s the lowe r I . Q. s core s 

could be expected to reveal less ma turity - the l a r ger 

numbers of maladjusted responses would tend to show 

greater i mmaturity where a s the hi gh I . Q. s core s would 

indica te more maturit y . 

It may be concluded , therefore , from t hese da t a , 

t h a t the re i s a p os itive, though sligh t, rela tionsh i p 

between Category VI - Imma turity and t he intelligence 

test scores. In other words, student s with high I . Q. 

scores tend to admit to fewer mal ad jus te d re s ponses in 

Ca tegory VI, Imma turity, wherea s students with low I. Q, . 

scores tend to a dmit to more mal ad jus t ed re sponses in 

in t h is particula r ca tegory. 
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TABLE V 

SHOWI NG THE P .. I RED I.Q. SCORES A.l\!D THE MALADJUS TED 
Pi.ESPONSES I N CATEGORY VI, Ilv!MATURITY, OF THE COWAN 
ADOLESCENT ADJUSTMENT ANALYZER. {r= - .347) 

' 

Mal ad justed re s ponses i n Cat egory VI. 

I. Q, . Scores 
0 1 2 3 4 5 6 7 8 9 

135 a nd above 2 3 1 1 / 

1 27.5 -134 . 9 2 3 5 3 1 

1 20 . 0 - 1 2 7 . 4 4 4 9 6 6 4 1 1 1 

11 2 . 5 - 119 . 9 5 8 9 11 5 4 2 1 1 

105 . 0 - 112 . 4 4 9 g 10 9 7 6 
97 . 5 - 104. 9 4 8 9 8 4 6 1 2 

90 . 0 - 97.4 1 5 7 1 3 9 3 3 2 2 2 

82 . 5 - 89.9 1 1 1 3 7 5 2 2 

75.0 - 82 .4 1 3 5 3 2 1 

Below 75 1 1 1 1 

-

2 5 

10 

1 
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CHAPTER VII 

PROBLEM III 

The entire educa tional system from kindergarten 

through college is concerne d with t he problem of a cademic 

a chievement. It ha s long been known tha t not all students 

with C6UD.pa rable mental ability achieve co mpar able gr ades. 

For the purposes of this study we have accepte d certa in 

I. Q. scores a$ a basis for pre dicting aca demic ability . 

The rel a tionshi p of a cademic ability, t hus app r a ised, to 

a chievement, as reflected by school gr a des, we have cho sen 

to term a ca demic functional efficiency ( :.. .F.E.). 

In order to establish a ba sis for comparison of 

ability and achievement the f llowing sta tistical proce-

dures were followed. 

Treatment of Da t a 

I. Q, . Scores 

I. Q. scores were arbitra rily distributed into nine 

step intervals with eight I. Q. points in ea ch interval . 

Table Vl shows the distribution. The median I. Q. for 

the distribution was found to be 105.9, standa rd devi-

ation was 14.96. For convenience of handling the da t a , 

the median was moved to 105 and 15.0 was used for the 



TABLE VI 

SHOVI NG I •• SCORES DISTRIBUTED INTO NINE 
UNI~S O TEP I NTERVALS OF EIGHT POINTS 
EACH . lVCEDIAN I. Q, . SCORE 105 . 9. STANDARD 
DEVIATION 14 . 96 . (N-=- 288 ) 

2? 

I. Q, . Scores Frequency P ercentage 

1 28 a nd above 21 7 . 3 

120 - 127.9 38 1 3 . 1 

112 - 119 . 9 51 17 . 7 

104 - 111 . 9 52 1 8 .0 

96 - 103 . 9 54 1 8 . 7 

88 - 95 . 9 4 2 14 . 6 

80 - 87 . 9 19 6 . 6 

72 - 79 . 9 9 3.1 

Below 72 2 .7 
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standard devia tion or sigma unit. 

Gr a de Scores . 

The school system employed a system of letter gr a des 

for marks or gr ade evalua tion. It wa s necessary, there-

fore, to convert the letter gr a des into . numerical values 

for s t a tis tical treatment . 1 V-e elected to foll ow Bingham 

and converted letter gr ades into sta nda r d scale scores . 

Thus the letter A wa s given a numerical value of 7; B 6; 

C 5; D 4; and F 3 . For the seventh- gra de group all of 

t he ' soltd subject' gr a des were converted into numerical 

values according to the above formul a a nd averag ed . This 

a verage was in terms of a numeri cal val ue similar to 

standard scale s cores . ·when all of the grades had thus 

been computed a mean of 5 . 2 wa s found, stand a rd devia tion, 

.785 . For convenience in s t a tistica l ha ndling , the 

sigma interval used wa s placed a t . so . Table VII shows 

the distribution of gr a des. 

It is interesting to note tha t whil e 7.3% of the 

I . Q. scores are above 1 28 there are only 2 . 8% A gr a des . 

There are 20.4% I. Q. s co res a bove 1 20 but only 10.4% A-

or B+ grades . This s eems to be in line with statements 

often heard among e duca tors tha t the superio·r s tudent s do 

1. alter Van Dyke Bingham, ptitude and Aptitude 
Test ing . (New York : Har per and Brothers Publishers, 
[c. 1 93'2}. 390 pp . 



TABLE VII 

SH01 ING GRADE SCO RES DISTRIBUTED I NTO NINE 
UNITS OR STEP I NTERVALS OF . 8 POINTS EACH. 
MEDI.AN GRADE SCO RE 5 . 2 . STANDARD DEVIATION 
• 785. ( N : 288 ) 

Gr ade Scores Fre quenc y Perc entage 

6.75 a nd ab ove 8 2 . 8 

6 . 25 - 6.74 2 2 7 . 6 

5.75 - 6.24 36 1 2 . 5 

5.25 - 5.74 57 19 . 8 

4 .75 - 5. 24 88 30.5 

4 . 25 - 4 .74 43 14.9 

3.75 - 4. 24 30 10.4 

3 . 25 - 3 .74 3 1.0 

Below 3 . 2 5 1 . 3 

29 
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not make a proportiona te number of supe rior gr ades . 

Fi gure 2 shows a gr aphic present-a tion of this compari son . 

The question is often a sked in e duc a tiona l circles if the 

superior student is reall y cha llenged by higher go al s or 

i f the sta nda r ds of the s chool system a re set by t he 

slower students . It appea rs tha t more resea rch i s needed 

to throw light upon t hi s problem. 

Correla tion of I . Q. Scores to Gra de Score s . 

On t he ba sis of the mea n s a nd s t andar d devia tions 

established from the above tre a t ment of the da t a , the I. Q. 

s core s and gr ade s cores were distributed a ccording to the 

s t ep intervals sugges t ed by t he devia tions established 

a bove. When correla ted by me an s of t he Pearson p roduct -

moment co efficient of correla tion, the coeffi ci ent was 

found to be .7615. 

Calcul a t ing A. F . E. 

Zones of prob able a cademic functional eff icienc y 

we r e ca lcula ·t ed from a diagr am or chart simil a r to a sca tter-

gram. The horizont al axis was marked off in si gma or stand-

ard s ca le units. Using the standard scale the gr ade score s 

were distributed a cco rding to t he sigma distribution yielded 

from t he a bove trea t ment of t he gr ade scor e da t a . Thus at 

the middle point was loca ted gr a de point 5 . 2 (median score 
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for gr ade score distribution) . At +l . sigma wa s loc a t ed 

gr ade point 6.0 and a t +2 . sigmas grade po int 6 . 8 was 

pl a ced. In like manner gr ade point 4 . 4 was located a t 

-1. sigma and gr ade score 3.6 was pl a ced a t - 2 . s i gmas. 

Interpolat ion was ma de for ea ch . 2 gr ade score intervals . 

These gr a de s core s were arranged a ccording to the distri-

bution obta ined when these scores were converted into 

standard score units reported above. 

The vertical axis was also ma r ked off in standard 

scale units. Using the standa rd scale the I . Q. score s 

we re distributed a ccording to t h e sigma di stribut ion 

yielded from the above trea t ment of the I. Q, . scores . At 

the middle point I •• s core 105 was loc a ted (median score 

for I. Q, . distribution). At +l a sigma I. Q, . score 120 wa s 

placed and a t +2 . sigma I •• score 135. Likewise a t -1. 

sigma I. Q. score 90 and at -2. sigma I. Q. score ?5. Inter-

polation was made at ea ch 3.75 I. Q. score points to esta b-

.lish a more discrimina ting zone me a sure. The I. Q, . scores 

were distributed according to the arrangement suggested 

when the I .• scores were converted into standa rd score 

units reported above. 

Each point along ea ch axis is now an axi s of refer-

ence. Since the correla tion of the da ta produced a coeffi-

cient less than 1. it was nece ssary to introduce a correc-

tion or re gression line to increase the predictive value. 
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Bingham' s 2 r egr ession formula wa s used which yielded a 

correction of ap pr oxi ma t el y . 5 sigma a t +2 . 5 sigma s from 

the medi a n . The sl ope of the r egr e ss i on line wa s drawn 

on the di agr am to con form to the r e gr e s sion . At t he 

poi nt where t h i s line i nterse c ted each step interval on 

t he vert ic al or I .. s core axi s , t he point wa s widened 

to a zone .5 s i gma to the right and . 5 sigma t o t he left, 

i.e., one sigma wide. This zone wa s called A. F.E . 5 to 

signify the zone of ' prob a ble ' a ca demic effic iency . (See 

Fi gure 3 ). 

For convenience i n ·i dentifying zones of A. F . E., 

. 5 s i gma steps we re mar ked of f to the r i gh t (above ) and 

to the left (below) t hi s middle zone a t ea ch I . Q. s t ep 

interval. The s tep i nt erval f or t hese zones on the 

vertica l or I. Q. axi s was 3 .75. Fo r conveni ence the A. F. E. 

zone s were a l s o ass i gned numerical values f r om 1 to 9 

simila r to the s t andard scale. Zone 5 t hus became the 

' pre dicted' zon e of probabl e eff iciency. Zone 4 ex tended 

• 5 sigma to the left or below the middl e zone . Similarly 

zone 3 extended a nother .5 sigma below zone 4 or one 

sigma below zone 5. Zone 2 wa s l ikewi se . 5 s i gma below 

zone 3 . All of the a re a below zone 2 was cons i der ed a s 

zone 1. In like manner zones 6, 7, 8, and 9 repre sent 

2 . Ibid., p. 2 62 . 
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pro gressive steps .5 si gn:ia wide to the righ t or a bove t he 

middle zone. Fi gure 3 shows such a diagr am. 

The translation of gr a de score s into ~ . F . E . values 

is rela tivel y simple. Suppose tha t a s tudent has an 1 . ~ . 

score of 1 25 an d an a verage gr a de of 5. 8 . Hi s I. Q, . score 

loca tes him in t he 16th row f rom t he bot tom or between I • . • 

score s 123.7 and 127.5. Hi s gr ade s core loca te s h i m in 

the 13th column from the left. The point of i nt e r se ction 

of these two columns f alls in the zone designa t ed A. F. E. 5. 

Thus this student ha s an A. F. E. 5. If h i s aver age gr a de 

score had been 5.2 he would have been class e d a s A. F . E. 3 

and if the average gr a de score had been 6.6 then A.F.E. 6. 

'While the A.F. E. zones are arbitra ril y fixed, t here 

is so me justifica tion for t hv procedure. The middle, or 

'zone of prediction', is approxima tely compr able to the 

zone of probable error. The A.F. E. zones below and above 

this zone a re si gnificant only a s rela tive values and wh en 

designa ted a s such serve a s a guide for determining the 

rela tive position of a gr ade score a bove or below t he 

' predicted' or p roba ble efficiency. 

Assigning Functional Efficiency Score s 

\ 1i th the us e of a chart such a s Fi gure 3, the 

a verage seventh-gr a de gr a des were evalua ted by comparing 



them with the students I . ~. scores. This relationship 

is the basis for the A.F . E. - academic functional effi-

ciency scores . Thus each student had three significant 

scores: (1) the average seventh-grade grade, which had 

been converted into a numerical value and (2) an I. Q. 

score* and (3) an A. F .E. score. 

Functional Efficiency Scores , 

Deviations in A. F . E . from the 'normal' or ' pre-

dicted' zone do not seem to be rel a t ed to or affected by 

the I.~. scores . There are approximately the same num-

ber of low A.F.E. (underachievers) as there a re high 

A.F.E . (overachievers) in each I. ~ . group. Table VIII 

shows a distribution of the :aired seventh-grade r . 1. 
s cores and functional efficiency scores. These scores, 

when correla ted , produced a coefficient of correla tion 

. 0577. It is concluded, therefore, tha t levels of fnnc-

tional efficiency are not significantly rel a ted to any 

particular level of academic ability or intelligence as 

revealed by the I . Q. scores used in this study. 

*In some instances the scores from only one test 
were used . If the student continued through the ninth 
grade , a se cond I . Q. score was available . The I . ~. 
scores we re then averaged and the average score used . 

36 
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TABLE VIII 

SH01JING PAIRED SEVENTH-GRADE I. Q. SCOR "'i::i AND A. F . E . b CORES . 
( r • 0 5 7 7 ) ( N 2 88 ) -

· .F . E . Zone s 
I. ~ . bcores 

2 3 4 5 6 7 8 

135 a nd above - - 2 5 - - -
1 2 7.5 - 134 . 9 - 1 2 9 3 1 -
1 20 . 0 - 127 . 4 2 2 8 13 9 2 -
112.5 - 119 . 9 - 2 9 31 3 1 -
105 - 112 . 4 - 3 7 33 6 5 -

97.5 - 104 . 9 - 3 5 31 2 2 -

90 . 0 - 97 . 4 1 2 9 26 6 1 -
82 .5 - 89 . 9 - 2 1 8 11 - -
75.0 - 82 . 4 1 1 0 7 4 2 -
elow 75 - - - 2 2 - -
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The nalyzer compared wi t h A. F.E. 

The surmna ry of research quoted in Chap ter I I I 

supports the posit i on tha t while intellig ence mi ght be 

the pr imary determinant of a student ' s succes s there are, 

nevertheless , numerous other f a ctors which either affect 

his intellectua l efficiency, his mo tiva tion, or the 

teacher's appr a i sa l of hi s ability . In Chap ter II were 

listed a number of f a ctors often mentioned as relating 

to a ca demic a chievement. Some s tudi e s have shown person-

ality characteristics to be rel a ted to a st udent ' s succe s s 

in school . The fiel d is wide open for spe cula tion and 

the a rmchair analysts of educa tion a dvance numerous t heo-

ries. Some believe tha t a cle ver pe r sonality i s awar ded 

better gr ades while other expre ss th e belief t hat t he 

na turall y superior student i s r eally being hel d ba ck by 

his less gif ted brother . -ihile it i s r eco gnized t ha t 

many f a c t ors could account for different level s of A. F.E, 

t his study concerned i tself with the study of such f actors 

as were measured by The Cowan Adolescent djustment .Ana-

lyzer. While the higher grades a re made by the more 

g ifted students and the low grades by the less g-ifted , 

high or low A.F.E. bears no rel a tionship to high or low 

intelligence as me a sured by group intelligence te sts 

used in this stu dy . A. F. E. must, therefore, b e the 
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product of so me other influence . 

An evaluatio n of t he rel a tionship of t h e analyzer 

sco r es to . F . E . scores by means of correlation does not 

show an y pa rticula rl y si gnific ant t r ends or rel a tionships . 

Table IX shmvs t h e coeff icients of cor rela tion score s i n 

Ca tegories I to I X of the 1 ... nalyzer to Ji . F . 1£ . score s . 

',1hile there is only one zero coeff icient of correlation, 

none of the coefficients a re l a r ge enough to permi t ap-

pra ising the differences a s signif icant - at lea st not 

when evalua ted by thi s method of s t a tis tical treatment. 

vhen the da t a a re su b jected to anoth er t ype of compari son 

several signific ant rel a tionshi ps ca n be observed . * 

l!Jhen a compa rison is 1m de between t h e group of 

students whose J._. F . E. is very l nw a nd those who se .a. . F. E. 

is very h igh , it is pos s ible to establish some s i gnificant 

rel a tionships . Compa rison i s ma de between t he means and 

s t andard devia t i ons and the significant r a tios are calcu-

l a ted . These da t a lend the mselves to visual portrayal 

with the use of the profile chart . Figure 4 illustrates 

*For the pa st several ye ars this writer, in 
colla bora tion with Dr . Edwina A. Cowan , has explored the 
possibilities of ro me other method of sta tistical trea t -
ment which might be employed in evaluation of the Analyzer 
da ta . At the time of her dea th, a study of f actor a naly-
s i s a ppl i ed to the da t a was unde r way . This s t udy ha s 
not yet been compl eted and t herefo r e canno t be refe r red 
to i n t hi s study . Factor analysis of the da ta in this 
s t udy i s beyond the s cope of this par ticula r probl em. 



.. P...BL" IX 

SH HING C0Ji;FFICI :NT.S 0 C0.rtRJ:i:L1-1.':!.1I0N v/HEN THE cmJA.N AD0-
LESC~'1.\'"T ADJUJT~ l:NT AL T ..... ..:R ...:iCOL...::0 tERE CORREI, __ TED BY 
C~rEG0tI~r .ITJ--T A.~.~. 

C . A . 1-1. . A . 
Categor ies 

I .1.. 

III 

IV 

V 

VI 

VII 

VII 

I 

Coefficients 
of 

Correlation 

-. 005 

-.134 

-.115 

-. 142 

-. 272 

-. 160 

-. 273 

-. 202 

-.147 

4 0 



the movement and internal relationship of the various 

individual profiles of A.F. E. 2 to A. F . E. 7. The profile 

chart is not the same as the publisher 's chart. It was 

felt that in the comparison of the seventh- grade data 

the relationships would be more meaningful if the group 

norms were shown by a straight line for the group median . 

The data for the construction of the chart for the pro -

files were taken from data shown in Table I. Careful 

study of Figure 4 reveals that there is a sligh t but 

fairly constant movement of the different profiles across 

the profile cha rt . It will be noted that those students 

in A. F . E. 7 have a fairly low or 'conforming ' profile. 

A.F . E . 6 is slightly higher. A.F.E. 5, the average , or 

that group operating within the 'zone of prediction', 

adheres fairly close to the median established by the 

entire group . A. F. ~ . 4, those whose efficiency is below 

the level of prediction, tend to have a p rofile gener ally 

higher than the median of the total group . A. F . E . 3 and 

4 are each respectively higher . It will be noted that 

A.F. E. 2 is extremel y high . Table X shows the arithmetic 

means for all of the Analyzer ca tegories and A. F. E. zones . 

vbile the number of cases in each of these groups 

is relatively small , it appears particularly significant 

tha t the configuration of the individual profiles and 

their mo vement should follow such a uniform pattern . 
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, 
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A.F. E. 2 , ( N-4 ) : - ------- - - - - - - -· 
A.F. E. 3, (N-16): ------ Figure 4. Profile of the s eventh-
A.F. E. 4, (N-43 ): - - - -- grade A. F . E. 2 to 7, plotted on profile 
A. F . E. 5, (N-165): char t based on seventh- grade control group 
A. F. E. 6, (N- 46 ): --- - -- norms. 
A.F. E. 7, (N-14): . ........ - ...... 
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TABLE X 

SHOWING THE ARITHIVIETIC Tul:EF~NS FOR EACH CO AN ADOLESCENT 
ADJUSThiNT l\ Jp.LYZER C TEGO~Y A'f Ei-1.CH OF THE a . F . E . ZONE3 . 
THE ARITHJ\IETIC 111.EA.N FO THE TOTAL SEVENTH- GRADE GROUP IS 
SH0 1,'N IN COLUMN NJARKED ' NORK'. 

A. F. E. Zones 
C. A. •. L . A . 
Cat egorie s 

2 3 4 5 6 7 Norm 

I 5. ? 4 . 7 3 . 7 3 . 9 3 . 0 3 . 5 3 . 76 

I I 6 .7 3 . 9 3 . 5 3 . 3 3 . 2 3 . 5 3 . 38 

III 4 . 0 2 . 8 2 . 6 2 . 2 2 . 0 2 . 3 2 . 31 

I V 7. 2 4 . 6 4 . 6 4 . 3 4 . 0 4 . 0 4 . 35 

V 5 . 0 3 . 4 3 . 2 2 .4 2 .0 1. 9 2 . 56 

VI 5.0 3 .8 3 . 2 3 . 0 2 . 8 2 . 4 3 .12 

VII 6.7 4 .1 4 .0 3 . 5 2 . 8 2 . 6 3 . 51 

VIII 6 . 2 5.0 4 . 3 4 . 0 4 . 0 3 . 5 4 . 06 

IX 4.3 3 .4 3 . 2 3 .1 2 . 5 1.9 2 . 96 
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Despite the small number of cases the data were 

subjected to statistical comparison . In order to increase 

the number of cases for statistical treatment of the data 

A. F . E. 2 and 3 were combined . Table XI shows the A.F.E. 

2 and 3 group compared with A. F • .tl: . 7 group . It will be 

noted that in only one category is the mean difference 

less than 1 sigma . A further study of these two groups 

was made by comparing their average grade, A. F.E . score, 

I . ~ . score, and the Analyzer responses . Table XII shows 

these various scores . Table XIII shows the same informa-

tion for A. F. E. 2 and 3. 

Jo attempt was ruade to evaluate the significance 

of individual responses to the h!lalyzer in these groups. 

It is interesting to note , ~owever, that there is very 

little difference between the I . ~. scores of these two 

groups . 'vhile their I. - . scores are approximately the 

same , they differ markedly in their average grades • 

• F . , . has a numerical grade average of 6 . 2 - translated 

into lette~ grades this would be approximately a Bt grade 

whereas ·. F . E. 2 and 3 had a numerical grade average of 

4 . 2 - translated into letter grades this would be approxi-

matel y a D+. 



1r1-... BL1i: XI 

SEVE'i>Trl1H- GHJ~E A. F . E . 2 & 3 COLP.1- RED , ITH A. F. E . 7 BY 
T:a::;; CO ,1 'r ~DOL_.1.,,.:)C.JPi1 .,J).JU0Ti 2:i:;r.2 ... _l'J.,-;J, YZJR C_-,.TJ!GOHlEb, 
3HO .LJG DIE':b~ ..... ~r1"CES L 1 'rI-L.; 1.ili.L,_N.._, ... rn 0IG1!I.1fIC!,1\J"'11 

fui_TIO.;, t ). 

Cate- l FE 2&3 ....,.FJ:!: 7 .ean SD Chance 
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.::,ign'f 
Diff . D r a tio in 100* gory i·.1eans _, ... eans 

N = 20 N = 14 

I 4 . 9 3 . 5 1.4 . 779 1.80 96 

II 4 . 4 3 . 4 1 . 0 
I 

. 731 1.36 91 

III 3 . 0 2 . 3 o . 7 . 7251 • 97 83 

IV 5 . 1 4 . 0 1. 1 I . 631 1.74 96 

V 3 . 8 1. 9 1.9 I • 635 2 . 99 100 

VI 4 . 0 2 . 4 1. 6 
I 

. 638 2 . 50 99 

VII 4 . 7 2 . 6 2 . 1 . 605 3 . 47 100 

VI II 5 . 3 3 . 5 1.8 . 576 3 . 12 100 

IX 3 . 6 2 . 0 1. 6 .no 2 . 25 99 

*Chances i n 1 00 t hat difference is si6 nificant . 



TABL.t!J XII 

SHOWI NG INDIVIDUAL bCORE.S FOR uEVENTH- GRADE A. F. E. 7 
GROUP, ,ITH Ji.i.LY2.~R, GRADE, AN D I. Q. dCOMS. (N = 14) 

Analyzer Category Av . AFE 
Case Gr. 

I II III IV V VI VII vm IX 

6 1 3 2 5 0 2 1 2 2 6 . 8 7 

23 7 3 0 5 1 4 2 3 1 4 . 9 7 

31 9 5 3 7 4 5 4 4 3 6. 2 7 

32 4 7 8 4 5 3 1 3 4 7.0 7 

35 4 2 0 3 0 0 5 4 0 6.0 7 

36 6 3 2 5 1 1 2 4 0 6 . 3 7 

52 1 6 4 4 3 2 4 5 3 6 . 2 7 

58 4 3 0 5 1 0 4 1 1 6 . 0 7 

67 1 1 1 4 1 1 2 4 2 6.4 7 

100 4 1 0 2 0 0 0 2 0 6 . 4 '7 

103 2 6 4 3 3 6 3 5 4 5.0 '7 

198 1 2 4 4 1 3 3 3 1 5.7 7 

239 1 1 1 4 0 2 3 3 1 7.0 7 

278 4 4 3 2 3 4 4 6 '7 6 . 5 '7 

.Av . 3 . 5 3 . 4 2 . 3 4 .0 1. 9 2 . 4 2 . 6 3 . 5 1.9 6 . 2 

L. q, . 
3co-
res 

1 22½ 

81½ 

110~ 

1 2 5½ 

101 

113 

10'7½ 

103½ 

107 

ll0t 

79 

91 

1 29½ 

112 

106 . '7 
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11ABLE XIII 

SHO •H NG INDIVIDUAL SCORES FOR S.J,VB.'NTH-GRADE A. F . E . 2 & 3 
GROUPS 1 'ITH ANilyzJ;R , GRADE, AND I. '"'~ · SCO RES , (N ,.. 20). 

Analyzer Category Av, AFE I. Q. 
Case Gr. Seo-

I II III IT V VI VII VITI IX re s 

15 5 3 2 9 2 3 3 6 3 3.9 3 95 
64 7 4 2 6 5 5 5 6 3 4.4 3 108½ 
?5 4 9 6 8 6 7 ? 8 7 4.4 2 1 2 0 

?7 5 3 3 4 3 3 3 3 3 4. 2 3 106½ 
9? 3 0 0 1 1 0 2 0 0 4.1 3 98 
98 5 5 5 I 5 4 4 6 8 ? 4. 2 3 102 

105 4 6 3 3 5 

I 
3 6 6 1 3.9 3 

114 6 5 2 4 5 4 ? 6 2 
I 

4.2 2 
128 3 6 6 3 7 5 4 6 6 5.2 3 1 24½ 

130 7 6 4 5 
I 

6 4 5 7 3 4.8 3 119 
165 8 3 2 7 4 4 9 5 

I 
5 4.1 3 98 

176 8 5 4 9 5 4 8 4 3 3. 3 2 93 

183 6 3 2 4 0 6 3 4 4 4.? 
I 

3 1113 l85 2 4 1 2 3 3 1 2 2 5.0 3 120½ 
196 5 6 4 8 4 5 5 7 5 4.7 2 1 24 

199 5 2 0 3 0 3 1 4 1 4.4 3 1105 
200 4 1 0 5 3 3 2 4 1 5. 2 3 130 
206 4 8 6 6 3 2 6 7 5 3.3 3 89½ 

271 2 3 5 7 5 ? 6 6 6 3.3 3 88 
293 5 6 3 3 4 5 4 6 4 3.0 3 81 

Av . 4 .9 4.4 3 . 0 5.1 3 . 8 4.0 4.7 5,3 3.6 4.2 104. 7 
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CH.A TER VIII 

COMPARI :iON.S T THE _GLEVENTH- GR.l!..D~ LEVEL 

A part of this study include d the accwnula tion 

of a cademic gra des on all of t;he seventh-gr a de group who 

rema ined in the public school system in the community 

until the close of this study. As s t a t e d in t he intro-

duction, it was not possible to obt a in Analyzer records 

on all of the remaining students. , e felt, however, 

that the 1 24 which were secured would be a sufficient 

number to make the study worthwhile. 

If the Analyzer is sensitive to personality f a ctors, 

which relate to academic functional efficiency a t the 

seventh-grade level, is it likewise sensitive a t the elev-

enth-grade level? The dat a for the eleventh-gra de experi-

mental group were treated in the same manner a ccorded the 

seventh-grade experimental group data . Figure 5 shows a 

profile chart upon which have been plotted the individual 

profiles of the different J . F . E . groups. In this insta nce 

a nd for the same reasons applied to the seventh- gr a de norms, 

the profile chart was drawn to the specifica tions esta b-

lished by the eleventh - grade experimental group norms. 

Table IlV shows the means of different A.F.E. groups . Table 

XV shows the statistical treatment accorded the two ex-

treme groups , i.e., A. F . E. 2 and 3 and A. F . E. 7. 



Ca te- Standard Scal e 
g_orv ' 5 6 

I 1 , , 
2 0 ,., I "'-. 3 4 ' 5 6 

" " \ , \ II 0 : 
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A. F . E. 4 , (N- 21 ) : --------- Figure 5 , Profiles of the 
A. F. E. 5, (N-77 ) : eleventh-grade A. F.E. 2 to 7, plotted on 
A. F. E. 6, (N-19): - - ----- profile chart based on eleventh-grade 
A. F.E . 7 , (N-3): ·--- - - ·- --- -- · control group norms. 
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T~IBLE XIV 

SRO ·,I 'JG ·rm~ .f..::ITflI!.6'l1IC i.~Nv 1TO ... EACH CO -~N J .. DOL~0C.J:l\f.£1 
....... DJUJ'iL ... ,.'..1Tr .f.J: .til., YZ..:::R C1 ... r:i.:::GO RY -~l LL.CF .I!' T}~.E _ .. . F • .i1 . LJOF.,_;0 . 
'l"'I~1: .. ,.nr1.11Il\~'l'IC ... ..ciJ.u-J FO .. "t 11:r:' J:L...!. v....:;nrrH- G&D..£ ~CPERil...EITT_t..L 
GR01IP I JEO :T I~ :t.1:r~ COL Ui..J. EE DED ' JORL ' • 

.tl.. . F . E . LJones 
Cowan 
C:ateg . 2 - 3 4 5 b 7 Eorm 

I 3 . 5 2 . 5 2 . 6 2 . 7 1.3 2.68 

II 3 . 8 2 . 4 2 . 3 3 . 1 o . 7 L . 48 

I I 2 . 3 2 . 2 1 . 6 1-7 o . o 1.70 

IV 4 . 0 3 . 4 3 . 1 2 . 3 o . 7 3.oo 

V 2 . 5 2 . 5 2 . 1 2 . 0 1.3 2 . 20 

VI 3 . 0 2 . 9 2 . 0 1.6 0 . 3 2 . 00 

VII 2 . 4 2 . 7 ;::: . 4 e:'., . 4 o . 3 2 . 35 

vr-r 1. 3 2 . 5 2 . 6 2 . 2 o.o 2 . 38 

IX o.o 2 . 9 1.9 1.9 o.o 2 . 00 

N = 20 43 1 65 46 14 
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T BL.11 XV 

::iEG 1DG .&1.,..EV.&:J'fY- GRAD~ 1,. . F . E . 2 & 3 COiiI.h.ti~D Ir:i:11f 1 • • J' . J . 7 
BY .r .U CO J,.__,i ,IDOL= :iCJ1r1r 1 DJTL.L1:. '-"~,'1' .1.- ... i YLi~H C .. .1._1.::;GQ :__;;.:5 

ITH DH,_,:i'~~L- C-'-"v L .L'=~ • .!:!lt I · .h. ~l) oIG1Ili'IC.c-~ .fL.i'IO..:i . ( t) . 

. 
Ga te- .. ~.c: 2ow3 .,_.,.J:t.,.J.! 7 i_ean oDJ 0 i gn 'f Chc..nce e:,Ory 1,.eans beans Diff . ratio in 100-·· 

_J = 4 1\J = 3 

I 3 . 5 1 . 3 2 . 2 2 . 02 1. 08 86 

II 3 . 8 o .7 3 .1 • 981 3 .1 6 1 00 
111 2 . 3 o . o 2 . 3 . 255 9 . 0 100 

IV 4 . 0 o . 7 3 . 3 . 5bi::. 5 . 67 100 

V 2 . 5 1.3 1. 2 • 728 1. 64 94 

VI 3 . 0 0 . 3 2 . 7 1.37 1.97 98 

VII 2 . 3 o . 3 2 . 0 . 416 4 . 80 100 

vr::;.I 1.3 o . o 1. 3 . 255 5 . 70 1 00 

I o . o o . o o . o o . o o . o 0 

¥Chances in 100 that difference is significant. 



'rhe profiles differ significantly in several 

categories - more in oome than in others. This seems 

to be in line wit h the findings at the seventh-grade 

level. '11he Analyzer seems, therefore, also to be sensi-

tive to personality factors whi ch relate to academic 

functional efficiency a t the ele~enth-grade level. 

vhile the significance of the configuration of 

52. 

the individual profile for A.F.E. 2 and 3 cannot be 

evaluated from significant ratio nor from mean differ-

ences, this observation warr anted insertion in this study. 

For the past several yeers different clinicians, using 

the Analyzer, have observed that in the case of some 

delinquent children this characteristic configuration of 

the individual profile was observed. That is to say, 

the individual had a rel atively high profile or large 

number of maladjusted responses in Categories I to VI 

with few or no responses in Category IX. Categories 

VII and VIII did not seem to follow any characteristic 

pattern, i . e . , sometimes they were high and sometimes 

low. To our lmowledge this characteristic has not as yet 

been given any special study and an explanation is beyond 

the scope of this study. 
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CHAPTER IX 

OBSERVATIONS AJ."\JD SU1\/.ilv.1ARY 

A great deal o f resea rch needs yet to be done 

before the problem of achievement in school is understood . 

While a number of significant facts we re discovered in 

this study, yet in the final analysis these a re but a 

small contribution towa rd the total body of knowledge 

needed to understand properly this problem in human 

efficiency . 

It would ha ve been interesting and valuable to 

have known how many of the underachieving students fell 

into that ca tegory beca use of physica l limita tions or 

serious a cademi c disabilities . 'rhis mi ght ha ve shed 

some light on the question: Doe s the failure to a chieve 

produce a personality mal ad jus t ment or does a maladj ust -

ment produce retarded or a ccelerated a chievement '? Ad-

ditional study might throw ligh t upon this problem. 

It is most regrettable that Dr. J-l~dwina Cowan' s 

untimely death came just a t a time vvhen t his study was 

being completed . Her rich ba ckground o~ experience with 

the Analyzer would, no doubt , have offered numerous 

interpreta tions of the clinical si gnificance of the 

findings . It is hoped that the findings will prove help-

ful to Clinical Psycholog ists who have found the Instru-
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ment valuable . 

In summarizing the s tudy t he following fa ct s seem 

most noteworthy: 

1 . There i sAs i gnificant difference between t he 

Anal yze r profile of the seventh-gr a de group of a dole scent s 

a nd the profile of the eleventh- gr a de group of a do l e scents. 

2 . he correl a tion between the Analyzer Cate gory 

VI, Immaturity, and I . ~ . scores wa s -. 347 . 

3 . The correl ation between g r ade score s and I . ~. 

scores wa s . 7615 . 

4. The correl a tion betwe en I . Q. score s and A. F. E. 

scores wa s . 0577. 

5 . The corr ela tion coeff icients between t he 

Analyzer categories and A. F .E. we r e a ll small - rang i ng 

from -. 005 to -. 2 73 . 

6 . The Analyz er shows a si gn i f icantly di ff erent 

profile for the overa chievers from t h e undera ch i evers . 

The grea ter the devia tion in a chi evemen t t he gr ea te r t he 

deviation in the Analyzer profiles. 

7. A movement, ver y simil ar to t ha t wh ich char ac-

terized the seventh- gr a de deviat e profile s , al so cha r ac-

terizes the Analyzer profiles of t he eleventh - gr ade over-

a chievers and undera chievers . 
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APPENDIX 

PART I 

Data Used in This btudy 

A Case numb er . 

B Ave r age Henmon- Nelson I. Q, . In all cases, unless ma r ked 
by an asterisk, t wo t est scores were a vail a ble . One was 
given in 1944 a t the sixth- grade level and one was g iven 
in 1 947 at the ninth-grade level- V{hen the I. ~ . is 
followed by the as terisk (* ) it indicates tha t only one 
score, the one g iven in the sixth-gr ade , was a va il a ble 
for our computations . 

C The a verage gr ade made in the ' solid ' subjects in the 
seventh-grade. (see text f or method of computing and 
transla tion into numerical grade values.) 

D The a cademic functioncl efficiency (A. F . ~ .) evalua tion 
for the seventh- gr ade marks or gr ades . ( see text f or 
method of transla tion into numerical value s .) 

E Average g r ade made in the 'solid' subjects in the eighth, 
ninth, and tenth- gr ades . (see text for method of com-
puting and transla tion into numeric al values.) 

F The academic functiona l efficiency (A. F . E.) evalua tion 
for the eighth , ninth, and tenth-gr ade marks or g r ades . 
( see text for Ill3 thod of transl at ion into numerical values. ) 

G to O Seventh- grade Cowan Adolescent Ad justment Analyzer 
scores by ca tegories . The numb er repre sents the number of 
maladjusted responses recorded in each ca tegory . 

G Category I Fear L Category VI , ilaturity ' H Ca tegory II , Family ],)notion (now I mma turity) 
I Category III, Family Authority 1V Category VII, Escape 
J Categor y I V, Feelings of Ina de qua cy Ca tegory VIII, Neurotic 
K Ca tegory V, Non- family uthority 0 Ca tegory IX , Compensation 

P to X Scores f r om The Cowan Adolescent Adjus t ment nalyze r 
administered a t the eleventh- gr a de level i n 1949. The 
number represents the number of maladjus ted responses 
recorded i n each ca tegory . 
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A B C D E F G HI JKL M NO p Q, R S T U V W X 
1 86* 4.? 6 4.5 5 3 4 2 6 4 4 4 4 1 3 2 3 3 2 5 2 1 2 
2 lo5½ 5.5 5 5.2 5 0 2 2 0 1 0 0 1 1 0 0 1 0 1 3 1 1 0 
3 91 * 3.8 4 4 6 3 ? 6 6 5 6 4 

4 104* 5.1 5 5.? 6 0 0 1 0 1 0 0 0 0 4 1 0 1 1 0 1 3 0 

5 119½ 6.0 5 6.2 6 3 1 1 3 1 2 1 2 0 2 1 0 1 3 2 0 1 1 

6 122½ 6.8 7 6.5 6 1 3 2 5 0 2 1 2 2 0 4 4 2 4 4 5 4 4 

7 119½ 5.9 5 6.3 OJ 1 4 1 1 2 3 4 6 3 

9 124* 5.9 5 6 3 3 5 2 2 6 4 3 

10 89* 4.9 6 3 2 0 8 2, 3 5 ? 0 

11 109 5.8 6 5.0 5 2 3 2 3 2 2 2. 5 5 1 20226120 

12 90* 4.4 5 5 3 3 7 3 2 3 5 4 

13 94* 4 . 3 4 2 6 ? 4 4 5 5 7 4 

14 ?5* 4o3 5 o 1 3 3 1 6 4 9 2 I 

15 95* 3 . 9 3 5 3 2 9 2 3 3 6 3 
I 

16 128* 6.0 5 5 9 7 8 5 4 6 2 3 

17 111 5.3 5 5.4 5 1 1 0 1 0 0 2 1 3 1 1 3 2 0 2 3 1 2 

18 123 5.8 5 5.5 5 7 9 8 5 3 4 6 5 5 3 4 6 4 2 1 4 1 2 

19 106½ 5 .1 5 5 . 3 5 7 6 2 8 2 3 3 6 1 3 1 3 2 2 0 2 1 2 

20 96 4 . 5 5 3.8 3 2 2 0 1 3 4 1 1 3 7 5 2 3 2 2 2 2 0 

21 120 5.9 5 6.2 5 2 3 1 7 4 2 2 2 0 4 4 6 3 3 4 2 3 3 

22 89* 4.4 5 7 4 4 6 3 5 8 7 1 

23 81½ 4.9 7 7 3 0 5 1 4 2 3 1 

24 122½ 6.5 6 2 ? 1 4 2 3 3 3 ? 

25 108* 5.2 5 3 4 2 4 5 5 2 l 3 
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A B C D E F GHIJKLMNO p Q, R S T U V W X 
26 90 4 . 9 5 6 6 4 4 2 5 7 6 0 

27 120½ 5 . 6 5 3 1 1 3 2 3 2 3 3 

28 82½ 4 . 1 5 6 1 2 5 2 5 1 4 3 

29 ?4* 4 . 2 6 1 6 3 .6 4 0 3 4 4 

30 106½ 5 . 0 5 7 5 1 6 2 1 4 6 2 

31 11.o½ 6 . 2 7 5 . 3 5 9 5 3 7 4 5 4 4 3 3 1 0 4 3 4 3 2 2. I 
32 125½ ? . O 7 6 . 5 5, 4 7 8 4 5 2 1 3 4 4 5 4 2 3 3 2 1 4 1 

33 116i 6 .1 6 5.8 
51: 

5 2 3 0 3 3 4 5 3 2 l 3 3 3 5 l 5 

34 7?* 4 . 6 6 5 3 7 6 8 8 6 4 1 
I 

35 1.01* 6.0 7 I 4 2 0 3 0 0 5 4 0 
I 16 01 36 1113 6.3 7 I 

3 2 5 1 1 2 4 

37 104* 5 . 0 5 I 3 2 2. 5 1 5 2 3 3 

38 86½ 5 . 0 6 5.1 6 1 5 4 7 3 4 3 4 113 6 3 4 l 3 4 2 0 

39 96* 5 . 3 6 I 41 0 5 1 3 3 0 0 

51 40 106 4.? 14 4.9 5 g 5 5 5 3 5 5 5 6 7 7 0 6 2 l 4 3 
I 

41 jl34 6.4 5 6, . 3 5 4 4 l 4 2 5 3 4 0 1 l 2 2 2 0 5 o, 
42 I 90 4 . 1 5 8 5 2 ? 3 6 ? 0 3 I 
43 95 5 . 0 5 5 . 0 5 2 2 l l 4 l 4 3 l 2 1 1 2 3 0 3 2 0 

44 88½ 5 . 0 6 5 . 2 6 8 7 5 7 4 3 6 8 1 3 8 6 6 1 l 3 2 2 

45 88 5 . 0 6 2 4 3 2 1 3 4 2 2 

46 92* 4 . 2 5 1 4 5 4 2 3 2 1 5 

47 88½ 4 . 1 5 4 . 2 5 7 1 2 4 1 4 1 2 0 2 2 0 3 2 4 1 2 0 

48 1 28½ 6 . 6 6 2 2 0 4 0 1 2 1 0 
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A B C D E F G HI J"KLMNO P Q, R S T uv wx 
4l9 96* 4.8 5 4.6 5 4 6 6 '7 5 3 5 6 5 6 6 6 '7 5 4 5 5 5 

50 102 5.0 5 4.? 5 5 l 3 5 2 2. 5 6 l 5 3 3 '7 3 4 4 5 4 

51 91* 4.6 5 8 2 1 6 1 1 4 2 1 

52 10?½ 6.2 '7 1 6 4 4 3 2 4 5 3 

53 90½ 4.2 5 4.4 5 4 3 3 o 2 2 3 3 2, 2 1 1 6 3 1 0 3 2. 

54 1-0l.½ 5.2 5 5.2 5 Q 6 1 5 110 6 6 6 9 2 1 '7 4 3 5 9 1 

55 99 5.? 6 7 4 0 5 4 0 5 5 5 

56 103 5.0 5 4.3 4 3 5 3 5 3 5 4 5 8 4 4 2 6, 1 2, 4 4 4 

5'7 155* 
I 

?.O 5 0 0 0 1 2 1 0 3 0 

58 103 6.0 ? 5.6 6, 4 3 0 5 l 0 4 1 l 1 2 0 5 2 0 4 0 l 

59 109* 5.2 5 3 4 2 ? 2 l 3 6i 5 

6,0 '77* 4.'7 5 2 2 l 4 l 3 l 1 3 

6J.. 113½ 5.4 5 3 4 1 5 2 5 4 9 1 

62 98 4.4 4 2 6 3 6 4 1 3 5 1 

&3 97* 4.1 4 4 1 l '7 1 4 2 6, 2 

64 108½ 4.4 3 7 4 2 6 5 5 5 6 3 

65 133* 5.9 4 8 6 l 9 l 3 4 8 1 

66, 116 5.0 4 3 5 2 3 3 4 4 4 1 

6'7 10'7 6.4 7 6.2 '7 1 l 1 4 4 1 2 4 2 0 1 0 1 1 0 0 0 0 

68 118 5.6 5 6.4 6 3 3 0 3 1 3 3 2 2 0 2 0 0 2 1 0 1 1 

69 83 4.3 5 3.6 4 4 6 4 '7 5 5 7 4 4 4 4 4 6 3 3 2 2 3 

'70 13?* 6 . 4 5 4214111 2 1 

'71 106½ 5 . 1 5 5.4 5 8 2 0 4 3 5 4 4 1 4 2 0 3 3 0 1 2 3 

72. 113* 5 . 4 5 1 3 1 3 1 2 2 2 0 

.. 
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A B C D E F GHIJ"KLMN0 p Q. R S T U V W X 
[73 115* 5.6 5 3 2 1 4 3 1 5 4 8 

?4 96½ 4.0 4 4.3 4 1 3 4 1 2 5 2 2 5 2 2 4 2 3 4 2 0 5 

75 1.20* 4.4 2 4 9 6 8 6 7 7 8 7 

?6 111.½ 4.? 4 0 2 1 5 1 2 4 5 1 

77 1.06½ 4.2 3 4.4 3 5 3 3 4 3 3 3 3 3 5 4 2 5 3 4 2 2 0 

78 l06½ 5.5 5 6 2 3 6 3 6 4 5 5 

79 97* 5.0 5 4 5 2 6 1 2 5 5 4 

80 ?4* 3.9 5 3 2 2 o 2 3 3 3 6 

81 100* 4.9 5 4.9 5 1 3 1 2 0 3 2 7 2 1 1 2 310111 

82 116½ 5.7 5 6 3 1 5 1 2 6 4 3 I 

83 95½ 4.9 5 5 3 0 5 1 1 4 5 1 I 
84 9o½ 5.3 6 5.2 6 1 3 2 3 2 3 1 1 l 0 2 2 0 2 0 1 2 1 

I 

85 103* 4.? 5 6 4 2 7 6 5 6 6 5 I 
-

5 31 I 86 92 3.9 4 3 2 1 5 5 ? 4 

87 92* 4.4 5 2 6 4 5 4 8 5 4 4 I I 
88 118* 5.6 5 5.0 4 5 3 2 3 2 1 2 3 3 2 1 0 2 1 0 1 3 2 

89 8? 4.2 5 4.1 5 3 3 2 7 4 4 3 6 2 2 1 2 6 1 5 3 3 1 

90 94* 4.8 5 2 3 0 5 4 4 3 6 2 

91 84 4.7 6 2 5 3 4 1 6 4 4 5 

92 117 5.9 5 5.8 5 3 1 0 6, 3 5 4 8 6 2 0 1 1 l 2 3 3 3 

93 131 5.4 4 5 5 5 5 3 4 5 6 4 

94 82* 4 .3 5 7 1 3 4 2 2 4 4 2 

95 117½ 5.1 4 5.3 4 1 5 1 5 4 3 6 5 7 1 21210335 

96 139* 6 . 4 5 810421 0 3 2 



0 

C F G J" N UV 

3 1 1 2 0 

5 4 4 6 8 7 

3 ? 4 o 4 :b 4 

4 1 2 0 2 0 

101 :1 2 3 1 2 1 2 21 
102 l 2 1 3 2 1 2 <) ..., ..., 

103 ? 2 4 3 3 3 4 

104 7* 4 4 5 3 4 4 1 4 4 1 1 

lOo 6* 4 6 3 3 3 6 6 1 

10 2 6 6 6 .., 5 5 

:1 03 .3 5 4 2 1 .. 1 1 5 5 

87 6 1 h> 1 1 i:; 

10 5 ? 6 5 5 4 4 0 4 8 4 . 4 ;, 4 4 ..., 
"'"' 

5 8 5 3 1 3 3 1 0 3 4 6 

5 1 4 5 6 8 4 3 5 4 5 3 

113 11?½ 5 6 5 5 5 5 5 6 4 4 2 3 3 2 3 4 o 6 3 2 1 2 2 

114 82 4 2 2 5 5 2 4 5 ? 6 2 

115 118 5.5 5 ? 3 2 2 4 6 8 2 

116 96 4 4 5 ? 4 2 5 1 3 5 1 

17 100 4 2 4 5 2 3 5 1 5 5 3 

118 so* 4 3 5 4 2 0 4 

5 5 5 6 6 5 2 0 3 2 3 2 0 

15½ 5 8 5 2 4 4 

2 05* 5 5 0 2 4 



6.Jl 

A B C D E F G HI JKLMNO p Q, R S T U V W X 
122 lOO 4 . 9 5 4 . 8 5 5 5 1 7 1 5 6 5 7 6 7 3 7 1 3 5 3 4 

123 85* 3 . 8 4 3 3 1 5 3 5 4 3 1 

124 96* 4.6 5 9 6 3 6 3 6 3 5 2 

125 Bo½ 4 . 3 5 5 4 3 6 1 4 3 8 3 

126 94* 4.0 4 3 5 3 7 4 7 4 4 3 

127 101. 4 . 8 5 5 . 0 5 0 2 0 3 4 3 6 3 4 1 01041100 

128 124½ 5 . 2 3 3 6 6 3 7 5 4 6 6 

129 103 4 . 9 5 4 . 4 4 3 1 0 1 2 3 2 3 T 4 1 1 3 0 1 1 0 

130 119 4 . 8 3 4 . 4 2_ 7 6 4 5 6 4 5 7 3 2 4 3 5 4 6 3 1 0 

131 102½ 4 . 9 5 5 . 5 6 4 5 8 6 9 8 9 8 9 4 6 4 5 7 2 6 5 6 

132 129½ 6.3 516.415 3 3 1 4 2 3 1 3 4 1 4 0 1 3 1 2 2 4 

133 101 3 4 1 l 3 3 o 3 2 5 . 6 ,6 I 

134 118 4 3 1 5 1 2 5 4 2 5 . 6 5 

135 101 * 4 . 9 5 7 1 3 3 3 2 3 4 1 

136 124 16 -l 5 3 3 2 4 2 2 5 1 3 

137 123 5 . 7 5 6.1 5 3 2 0 3 1 3 5 2 3 3 0 0 2 1 2 4 2 2 

138 93½ 4 . 9 5 4 . 4 5 0 1 3 2 2 3 1 1 3 2 3 2 2 4 1 4 2 2 

139 78* 4 . 3 5 4 5 3 9 3 5 8 7 6 

140 111 5 . 6 5 6 . 0 6 5 6 1 6 3 6 4 3 6 1 3 0 1 0 2 1 1 0 

141 98 4 . 8 5 5 . 2 5 4.4 1 3 1 3 6 4 1 3 3 1 2 2 3 4 1 1 

142 1 25½ 6 . 4 5 0 3 1 4 2 0 3 2 3 

143 106½ 4 . 9 5 4 . 9 5 5 4 1 5 1 4 0 2 0 4 30644610 

144 94* 4. 4 5 7 5 1 6 3 8 4 6 9 
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A B C D E F G HI JKLMNO p RS TU V X 

146 101* 4.8 5 3 3 2 3 1 2 0 2 2 

14? 90* 5.0 6 4.6 5 5 3 4 5 2 3 2 2 2 4 2 4 4 2 2 2 3 0 

148 92* 4.4 5 1 4 2 6 3 4 5 4 3 I 
149 105* 5.6 5 4 3 4 6 5 3 6 3 2 I 
150 113½ 5.? 5 5.8 5 4 6 4 ? 6 8 3 5 ? 3 2 0 4 1 0 0 2 3 

151 100½ 5.1 : 14-9 15 1 4 4 5 4 4 2 2 3 3 1 1 2 0 1 0 0 1 

152 122* 6.6 6 3 0 3 1 2 1 8 1 ! 
153 101½ 5.2 5 5.0 5 3 6 2 2 1 2 3 4 2 3 31341533 

I 

1154 ,101½ 5.1 5 5.2 5 2 3 1 4 6 6 3 1 2 3 4 0 5 0 2 1 0 0 

155 111½ 5.6 515-5 519 6 4 ? 5 2 7 4 3 7 3 0 7 1 4 ? 5 1 

1155 '121½ 
I 

6.3 6 6.2 5 1 3 2 1 4 1 3 4 4 2 1 0 3 2 2 2 3 1 
I I 

15? 1124 6.8 6 \6.2 5 3 1 2 5 1 2 1 3 1 ,1 0 1 2 1 2 1 3 01 

158 109½ 5.3 5 15.5 5 6 7 4 8 3 5 6 6 6 6 1 2 3 1 1 2 4 ol 
I 

159 10? 4.8 4 
I 

1 3 1 2 6 3 3 3 4 I 

160 129½ 6.9 6 ?.O 7 1 2 1 3 1 2 0 2 2 0 41002110 0 1 

161 9?* 4.3 4 2 2 4 3 2 1 2 2 3 

162 95½ 5.1 5 4.6 5 1 1 2 1 3 3 2 1 1 0 3 0 0 2 0 2 1 1 

163 124½ 5.9 5 5.? 5 6 5 6 5 4 4 5 7 4,2 
I 

0 0 0 2 0 1 1 0 

164 106½ 4.9 5 4.5 4 2 5 4 3 2 6 1 4 613 4 ? 6 5 4 5 6 6 

165 98* 4.1 3 8 3 2 ? 4 4 9 5 5 

166 11? 5.4 5 4 4 3 7 3 0 2 4 2 

16? 112i 5.6 5 4 5 4 6 4 6 5 6 7 

168 140 6.9 5 0 1 0 1 1 0 0 0 0 

169 100½ 4.8 5 4 . 3 4 7 5 2 5 6 4 4 ? 7 3 1 1 4 3 2 5 1 4 
' 
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A B C D E F G HI JKL M NO p Q, R S T U V Vl X 

l?O 88½ 5 . 1 6 3 5 4 9 1 ? 6 5 2 

l?l 114* 6.1 6 1 2 2 0 1 0 0 2 1 

1?2 111 5.0 5 4.7 4 0 3 1 2 2 2 1 2 0 2 3 1 4 2 2 2 3 2 

173 84* 5.0 6 5 6 3 5 4 5 5 3 4 

174 118* 5.3 4 2 3 2 5 1 3 2 2 0 

175 124 6 . 8 & 1 3 1 5 4 4 5 7 8 

176 93* 3 . 3 2 8 5 4 9 5 4 8 4 3 

177 120½ 5.8 5 5.8 5 ? 4 1 5 2 5 1 4 5 7 2 0 6 3 3 ? 6 6 

178 83 4.9 6 4.5 5 6 2 0 5 1 4 2 4 1 2 1 2 1 3 1 0 2 0 
179 140 6.2 4 6.6 5 6 1 0 4 1 0 6 4 0 5 0 1 3 1 1 3 3 2 

180 129 6.6 6 6 . 8 6 6 0 0 3 1 2 1 5 1 1 1 0 002110 

181 106½ 4.9 5 4.8 4 5 5 6 7 2 3 6 6 l 1 l 0 0 2 1 1 1 0 

182 106 5.4 5 4 . 9 5 3 4 4 6 3 3 4 3 1 2 9 9 4 7 6 5 6 6 

183 113 4.? 3 6 3 2 4 0 6 3 4 4 

184 112* 4 .9 4 6 5 2 6 4 4 6 6 5 

185 120½ 5.0 3 5.6 5 2 4 1 2 3 3 1 2 2 1 0 0 1 0 1 1 0 0 

91½ 
. 

4 2 185 4.2 5 4.3 5 2. 3 4 4 8 6 4 ? 8 2 1 1 1 4 2 2 

18? 9? 5.4 6 5. 3 6 3 3 2 4 3 2 2, 3 3 5 2 3 3 2 1 3 3 3 

189 113½ 5.3 5 2 5 6 3 4 4 6 4 4 

190 121½ 6.1 5 5.? 5 1 1 0 3 2 1 3 3 1 1 11310111 

191 11?½ 5.8 5 .. 0 3 0 7 4 2, 4 5 1 

192 128 5.8 5 6 .0 5 2 4 3 3 2 0 5 5 2 0 2 0 2 1 0 1 1 0 

193 124½ 6.4 5 7.0 7 1 1 0 1 1 0 0 0 0 0 0 0 1 1 0 0 0 0 

194 94* 4.9 5 1 2 0 3 0 1 2 5 0 
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A B C D E F G HI JKL M NO p Q, R S TUV W X 
l~5 10?* 5.3 5 3 3 4 8 5 4 3 6 3 

196 124* 4.? 2 5 6 4 8 4 5 5 ? 5 

197 106* 5.6 5 2 2 0 2 0 2 1 2 4 

198 91 5.7 7 1 2 4 4 1 3 3 3 1 

199 105 4 4 3 4 7 4 5 2 0 3 0 3 14151050341 O . . 
1200 130* 5.2 3 4 1 5 3 3 2 4 1 1 

I 

0 

0 1 201 119 5 . 9 5 5.6 5 3 6 2 5 2 2 3 5 2 2 0 0 4 2 2 2 3 
I 

202 119 5.8 5 5.? 5 0 1 4 2 2 0 3 4 1 0 1 2 0 1 0 1 1 0 

203 ,103* 4.9 15 2 3 2 3 5 1 6 4 6 1 

204 107* 4 . 8 4 0 2 0 1 2 2 1 2 1 

205 1111 4.9 4 ,5.5 5 4 2 3 0 5 5 3 ? 5 5 5 2 3 4 7 4 5 5 

5 1 206 89½ 3.3 3 4 8 6 6 3 2 6 7 

207 131 * 6 . 3 5 3 1 3 7 4 4 5 2 2 

208 122½ 6.4 6 6.2 5 1 1 3 3 3 2 3 2 5 13 0 1 0 1 0 1 3 1 
I 

209 127½ 6.3 5 6.8 6 1 2 1 3 3 1 1 4 0 4 1 1 4 2 2 2 5 2 

210 95 4,8 5 4,7 ,5 3 1 1 4 3 3 1 21 13 2 4 4 4 4 3 4 51 
211 102* 4.8 5 I 3623127 5 7 

I 
212 112* 5.8 16 5 1 2 5 2 1 1 3 1 

213 109½ 5.1 5 4.8 4 4 4 5 4 2 2 2 3 4 3 1 3 3 2 5 2 2 4 

214 91 5.1 6 ,4 . 4 5 3 2 0 2 2 2 0 0 1 5 0 1 1 2 1 0 1 0 

215 90* 4 . 5 5 2 2 2 7 5 2 8 6, 5 

216 64* 3 . 8 5 3 5 6 5 6 6 3 7 4 

217 114½ 5 . 6 5 5 . 8 5 1 2 1 4 1 1 1 2 1 3 7 3 3 1 3 3 4 2 

218 105½ 5 . 1 5 1 4 2 3 1 1 1 3 3 
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A B C D E F G HI JKL M N0 P Q, R S TUV W X 
219 118* 5.7 5 6 6 7 7 3 7 5 4 5 

220 98 5.0 5 4.8 5 4 1 3 4 3 1 2 4 0 1 0 2 1 2 1 0 0 1 

221 121 6.3 6 5 3 1 4 1 1 3 4 2 

222 79* 4.2 5 3 1 2 5 5 5 5 6 5 

223 102 4.7 5 4.4, 4 7 3 1 4 1 3 3 7 2 4 4 3 5 3 7 3 8 7 

224 124 5.3 4 5.3 4 8 3 4 7 7 8 6 8 7 3 4 3 4 2 3 4 3 4 

225 105½ 5.1 5 5.5 5 4 4 3 3 4 6 4 2 4 1 2 0 1 2 1 2 5 ol 
226 109 4.9 4 5 7 4 6 5 2 6 8 3 

227 101½ 4.9 5 3 3 1 4 2 3 4 1 4 

228 97* 4.2 14 9 2 3 4 1 3 2 3 2 

I 229 127 5.6 4 1 2 0 3 1 3 4 1 1 

230 84½ 4.7 6 4.3 5 4 4 3 6 2 4 3 3 0 5 6 2 7 4 3 3 3 4 

231 124* 5.8 5 7 4 1 6 2 5 5 6 1 I 
232 95 4.6 5 4.8 5 5 2 1 5 1 3 4 5 1 32251346 oj 
233 114* 5.1 4 4 3 5 5 4 3 3 3 4 

234 103* 5.1 5 5.2 5 6 6 5 6 6 5 3 6 6 0 2 0 4 1 6 1 4 2 

235 79* 4.0 5 5 3 0 7 4 4 3 3 5 

236 101 * 4.6 5 5 5 1 5 0 2 6 4 4 

237 121½ 5.3 4 4.9 3 2 3 2 2 3 0 3 3 2 022310200 

238 135* 6.7 5 9 3 6 3 1 3 5 6 3 

239 129½ 7.0 7 6.9 6 1 1 1 4 0 2 3 3 1 2 2 2 0 1 1 2 2 2 

240 101½ 5.1 5 5.2 5 3 2 0 4 1 1 4 l 3 0 4 0 1 1 1 1 2 3 

241 111½ 5.6 5 5.2 5 151426 3 7 8 1 3 1 2 2 1 1 2 0 
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B C D E F G HI ;r ,. l\ 
-,, 2 1 4 5 3 2 4 {.., 

243 1 5 5 3 5 1 1 3 

;;,44 5 2 6 6 0 2 7 3 4 2 4 4 3 3 

24 515.g 512 q 1 2 0 1 3 1 213 0 0 5 1 1 4 6 2 {.., 

92 5 g 4 5 7 2 4 6 8 8 

..,50 112 5 5 . 1 5 4 3 3 5 3 3 5 2 ? 1 3325216 6 

251 !103* 4 . 6 4 3 3 1 3 1 4 3 4 

252 1133 6 . 4 5 1 1 1 0 0 1 0 1 1 

253 92½ 3 . 9 4 19 3 1 7 2 4 5 4 2 

{..,54 136* 5 . 8 4 6 . 3 5 13 3 4 4 1 2 2 2 2 2 2 3 1 1 2 1 4 

255 113 5 3 5 5 . 0 4 0 2 0 4 0 0 3 0 2 2 0 1 3 2 0 0 3 0 

256 124½ 5.4 415.7 512 8 2 ? 2 4 6 7 5 2 6 2 2 0 2 3 (., 2 

257 110 5.4151 5 3 2 5 4 i) 6 b 3 .. 

25 1 3 5 . 9 5 3 2 1 2 1 1 5 5 3 

260 121 15 6 5 011104 3 1 0 

251 1 9Bl, 4.8 5 5 . 3 5 5 3 3 6 1 1 2 5 7 5 1 0 l 3 0 0 1 0 
I 

262 8 5 . 6 5 6 l 15 0 3 1 1 3 1 3 3 2 2 6 4 4 2 0 2 3 3 

263 110½ 5 . 4 5 5 . 0 512 2 0 1 2 1 3 2 0 1 0 0 1 1 1 3 1 

264 105 5 .0 5 5 . 0 15 5 4 3 3 2 1 4 6 4 1 4 3 4 1 3 5 6 5 

266 99½ 5 . 0 5 5 6 6 5 1 0 0 1 2 1 4 1 4 1 0 2 1 0 1 0 

266 115½ 5 . 4 6 4 5 4 1 5 4 2 

268 1 24* 6 . 6 6 1 5 4 3 3 4 4 4 2 

269 96 4 . 4 5 4 3 4 3 r. 1 5 1 8 3 5 4 1 1 0 1 2 3 4 3 1 
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A B C D E F G HI .TKL MNO p Q, R S T U V W X 
270 115½ 5.0 4 2 3 1 ? 4 _3 6 5 ? 
2?1 88* 3.3 3 2 3 5 ? 5 ? 6 6 6 

272 112½ 5.2 5 5 3 3 6 3 4 4 5 6 

273 82 4.7 6 4.4 5 4 3 5 5 3 3 4 7 4 6 3 0 ? 4 3 l 4 2 
2?4 113* 4.8 4 ? 3 l 3 2 3 ? 4 0 

2?5 126½ 5.5 4 5.5 4 1 2 4 3 4 2 1 3 5 0 1 3 3 6 4 0 1 3 
276, 110* 5.9 6 3 i 1 l 0 4 3 1 2 

2?? 89* 4.1 5 I 6 6 4 3 4 2 3 4 

2?8 112* 6.5 ? 4 4 3 2 3 4 4 6 7 

2?9 10?½ 6.0 6 5.8 6 0 8 2 3 2 1 3 2 413 4 2 4 1 1 1 3 4 

280 109 5.2 5 5.3 5 16 1 0 3 2 0 4 4 1 3 1 0 5 2 2 3 3 0 

281 103 5.0 5 4.3 4 4 4 3 4 1 2 3 3 4 15 4 1 3 4 2 4 6 2 

lo o 282 120* 5.2 4 1 2 0 5 0 1 3 2 , 

116* 13 4 4 I 283 5.? 5 3 6 2 3 5 7 

285 102* 4.4 4 2 2 2 6 1 3 2 2 2 1 
286 132½ 6.0 5 5.9 4 5 4 2 5 1 3 5 4 1 3 3 3 6 2 4 4 2 1 

288 112* 5.6 5 5.6 5 2 4 4 4 5 5 2 5 9 1 1 2 4 1 2 1 1 3 

289 109 6.0 6 5.6 5 6 3 3 5 2 4 3 2 1 6 3 3 5 4 3 3 3 
0 1 

290 123½ 5.4 4 5.3 4 4 4 l 6 ? 2 5 6 8 1 2 5 2 5 2 l 1 5 1 

292 89½ 4.? 5 3 0 0 3 3 0 3 l 2 

293 81* 3.0 3 5· 6 3 3 4 5 4 6 4 

294 122½ 6 . 6 6 l 3 1 3 2 1 2 3 3 

295 115 5.1 4 3 3 2 4 3 3 5 3 2 

296 69* 4.1 6 3 2 0 3 1 5 1 2 1 



6,8 

A B CD E FGHIJKL}if NOPQ,RSTUV JX 

2 9 7 114½ 6. 1 6 6. 0 5 1 2 2 2 1 2 2 2 4 3 1 4 4 0 1 2 0 4 

298 104 5.0 5 5.2 5 2 3 2 2 6 2 2 4 2 0 2 2 2 1121 2 

299 124½ 

300 107 

I 
I 

I 

I 
I 

I 

I 

I 

6.3 5 

5.2 15(8 4 

i I 

I 

I 
I 

I 
I 

I 
I 

I 

I 
I 
I 

I I 
I 

2 4 5 3 3 6 5 5 71 

2 1 3 2 4 6 3 3 3 2 3 4 4 3 5 4 0 2 

I 
I 
I 

I 

I 
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