
THE COMPARATIVE VALUE OF THE "TRUf INDEX OF STUDIOUSNESS

FOR THE PURPOSE OF PROGNOSIS

by

Henry L. S isk

A T h es is

su b m itted  to  th e  f a c u l ty  o f  the

D epartm ent o f  E duca tion

in  p a r t i a l  f u l f i l lm e n t  o f  

th e  req u irem e n ts  fo r  th e  deg ree  o f

M aster o f  A rts

in  th e  G raduate C o lleg e  

U n iv e r s i ty  o f  A rizona

1 9  3  7





£ 9 7 9 !  

/  937
73

TABLE OF CONTENTS

C hap ter Page

I .  INTRODUCTION ..................................................................... 1

I I .  PROCEDURE ...........................................................................  7

I I I .  CONCLUSIONS .....................................................................  18

APPENDIX ............................................................................. 21

TABLES

Number Page

I .  MEANS AND STANDARD DEVIATION .............................  10

I I .  COEFFICIENTS OF CORRELATIONS AND THEIR
PROBABLE ERRORS USED IN THE SOLUTION OF
r1(345) ........................................................................  13

I I I .  REGRESSION EQUATIONS, COEFFICIENT OF
CORRELATION OF r i g ,  MULTIPLE CORRELATION 
COEFFICIENT OF R K 345) , STANDARD ERROR 
OF ESTIMATES, PROBABLE ERROR OF ESTIMATES, 
AND COEFFICIENT OF "FORECASTING 
EFFICIENCY" ..............................................................  16



CHAPTER I  

INTRODUCTION

The d em o cra tic  id e a ls  o f  o u r governm ent demand t h a t  

everyone have e q u a l o p p o r tu n ity  f o r  f r e e  p u b lic  e d u c a tio n  

in  th e  e lem en ta ry  and seco n d ary  s c h o o ls ; how ever, th e s e  

same id e a ls  do n o t a p p ly  in  th e  s e le c t io n  o f  s tu d e n ts  f o r  

our c o l le g e s  and u n i v e r s i t i e s .  In  o rd e r  fo r  th e s e  h ig h e r  

i n s t i t u t i o n s  to  m a in ta in  t h e i r  p r o fe s s io n a l  co u rse s  o f  ' 

s tu d y  a t  t h e i r  p re s e n t  h ig h  s ta n d a rd s  i t  i s  n e c e s s a ry  fo r  

them to  s e l e c t  t h e i r  a p p l ic a n ts  w ith  c a r e .  They must 

d e te rm in e  w hether o r  n o t th e  c a n d id a te  f o r  ad m issio n  i s  

c a p ab le  o f  p r o f i t i n g  from  h i s  a tte n d a n c e  a t  c o l le g e .

Symonds1 s t a t e s  t h a t  a t  p re s e n t  th e r e  a re  th r e e  gen­

e r a l  so u rce s  o f  d a ta  f o r  th e  p r e d ic t in g  o f  c o l le g e  su c ­

c e s s .  He concludes t h a t  f o r  th e  p r e d ic t io n  o f  su c c e s s  in  

s p e c ia l iz e d  f i e l d s  s p e c ia l  s u b je c t  m a tte r  ex am in a tio n s 

a re  th e  b e s t  so u rces  o f  d a ta ,  b u t f o r  th e  p r e d ic t io n  o f  

g e n e ra l  su ccess  in  l i b e r a l  a r t s ,  h ig h  sc h o o l marks a re  

s u p e r io r  a s  th e y  g iv e  a  c o r r e la t io n  o f  .5 0 - .# 0  w ith  

academ ic w ork. The n e x t b e s t  t o o l  fo r  th e  p r e d ic t io n  o f  

c o l le g e  su c cess  i s  th e  in t e l l i g e n c e  t e s t .  The newer t e s t s  

y ie ld  c o r r e la t io n  c o e f f i c i e n t s  o f  .50  when c o r r e la te d  w ith

1 . Symonds, P . H ., Measurement in  Secondar y  Ed u c a t io n ,
- pp . 410-419. ..■....  ̂ ;
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s c h o la s t ic  ach ievem ent and under fa v o ra b le  c o n d i t io n s  t h i s  

c o e f f i c i e n t  sometimes re a c h e s  .6 0 , S u b je c t m a tte r  exam­

in a t io n s  prove th e  b e s t  f o r  th e  p r e d ic t io n  o f  su c c e ss  in  

te c h n ic a l  s c h o o ls , b u t th e y  a re  th e  l e a s t  s a t i s f a c t o r y  fo r  

p r e d ic t iv e  p u rp o ses  in  academ ic c o u rs e s .

The above p re d ic t io n s  a ro  based  e i t h e r  upon What th e  

s tu d e n t i s  cap ab le  o f  d o in g , u s in g  th e  I n te l l ig e n c e  t e s t  

as  a means o f  m easuring  t h i s  c a p a c i ty ,  o r  upon p re v io u s  

ach ievem ent o f  th e  s tu d e n t . These m ethods o f  p r e d ic t io n  

do n o t c o n s id e r  th e  accom plishm ent o f  th e  s tu d e n t in  r e l a ­

t io n  to  h i s  a b i l i t y .

I n  1920 R. H. H a n se n 2 p roposed  what seems to  be th e  

f i r s t  d e f i n i t e  answ er to  th e  q u e s tio n  o f  m easuring  a  

s tu d e n t rs ach ievem ent in  r e l a t i o n  t o  h i s  a b i l i t y .  He 

c a l le d  t h i s  m easure th e  accom plishm ent q u o t ie n t  and ob­

ta in e d  i t  by d iv id in g  th e  e d u c a t io n a l  q u o t ie n t  by  th e  

in te l l i g e n c e  q u o t ie n t ,  The e d u c a tio n a l  q u o t ie n t  i s  ob­

ta in e d  by  d iv id in g  th e  age l e v e l  re ach ed  in  an ach ievem en t 

t e s t  by the  c h ro n o lo g ic a l age' o f  th e  s tu d e n t and  in d ic a te s  

th e  a c tu a l  r a t e  o f  p r o g re s s . The in t e l l i g e n c e  q u o t le n t ,  

which i s  o b ta in e d  by  d iv id in g  th e  m en ta l age by  th e  ch ro n ­

o lo g ic a l  ageV in d ic a t e s  th e  c a p a c i ty  o r  r a t e  o f  m en ta l 

growth o f  th e  s tu d e n t .  S in ce  th e  EQ m easures th e  a c tu a l  

r a t e  o f  p ro g re ss  and th e  IQ th e  p o t e n t i a l .r a t e  o f  p r o g re s s ,

2 . The Accomplishment Q u o tie n t o f  School Marks In  Terms
. o r  in a lv X d u a l C a p a c ity . T each ers C o lleg e  R ecord .

XXl  (1920  p o .  4 3 2 -4 4 0 .
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th e  q u o t ie n t  o b ta in e d  by  d iv id in g  EQ b y  IQ w i l l  in d ic a te  

th e  p e rc e n ta g e  o f  work th e  c h i ld  baa done in  te rm s o f  

what he cou ld  do •

There have been  many o th e r  p roposed  m ethods3 o f  

m easuring  accom plishm ent in  r e l a t i o n  to  c a p a c i ty ,  and 

most o f  them employ some form o f  th e  q u o t ie n t  te c h n iq u e . 

I t  seems to  th e  w r i te r  t h a t  th e  method p roposed  by  

Symonds4 i s  th e  so u n d est o f  a l l  methods o f  m easu rin g  

ach ievem ent in  r e l a t i o n  to  th e  c a p a c i ty  to  a c h ie v e . Sy- 

monds s t a t e s  t h a t

" i f  i t  were p o s s ib le  t o  e l im in a te  from th e  
ach ievem ent t e s t  s c o re s  th e  e f f e c t  o f  in ­
t e l l i g e n c e  t e s t  s c o re s ,  th e  r e s u l t ,  a c c o rd in g  
to  th e  argum ent and w ith in  th e  l im i t s  o f  
t e s t  r e l i a b i l i t y ,  would be th e  e f f e c t  o f  en ­
v ironm ent w hich we may c a l l  e f f o r t  o r  
s tu d io u c n e s s ."

He p ro p o ses two m ethods o f  f in d in g  t h i s  m easure o f  

s tu d io u s n e s s .  The f i r s t  i s  to  tu r n  th e  t e s t  s c o re s  in  

ach ievem ent and in t e l l i g e n c e  in to  ra n k  s c o re s  and sub­

t r a c t  th e  l a t t e r  from th e  fo rm e r. I f  th e  rem a in d er i s  

n e g a tiv e  poor s tu d io u s n e s s  I s  in d ic a te d  a s  i t  i s  shown 

th a t  th e  s tu d e n t I s  n o t  d o in g  th e  work he cou ld  d o .  

However, t h i s  method i s  r a t h e r  crude  s t a t i s t i c a l l y  a s  a 

ra n k  r a t i n g  shows o n ly  th e  r e l a t i v e  p o s i t io n  o f  th e  s tu ­

d en t on th e  two t e s t s  and n o t h i s  a c tu a l  s c o re .

3 . W alker, M. A ., A C r i t i c a l  and H i s to r i c a l  E v a lu a tio n  o f
th e  Accomplishment q u o t ie n t .  M a s te r 's  T h e s is .  
U n iv e r s i ty  o f  A rizo n a , 1930,  Chp. I I .

4 . Symonda, P. M., o p . c i t . y  p p . 521-525 .
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The second method i s  t h a t  o f  c o n v e r t in g  th e  sc o re s  

in  in t e l l i g e n c e  and in  achievem ent in to  s ta n d a rd  d e v ia ­

t i o n  v a lu e s  and o f  s u b t r a c t in g  th e  s ta n d a rd  d e v ia t io n  

v a lu e  in  in te l l i g e n c e  from  th e  s ta n d a rd  d e v ia t io n  v a lu e  

in  ach ievem ent r In  o rd e r  to  red u ce  th e  number o f  d ec im al 

p o in ts  th e  rem ain d er i s  m u l t ip l ie d  by 10 , and th a t  r e s u l t  

i s  a l g e b r a i c a l l y  added to  SO to  av o id  n e g a tiv e  s ig n s  w hich 

r e s u l t s  in  th e  In d ex  o f  S tu d io u sn ess  b e in g  e x p re s se d  in  

term s o f  M cC allf s T -sc o re o . T h e re fo re , an  in d ex  o f  50
- ' V- ; ,

in d ic a te s  averag e  s tu d io u s n e s s .  T h is  method i s  s t a t i s ­

t i c a l l y  sounder th a n  th e  f i r s t  method though more d i f f i ­

c u l t  to  com pute.

The second method o f  S^aonds seems b e t t e r  th a n  th e  

accom plishm ent q u o t ie n t  te c h n iq u e  o f  E ranzen fo r  i t  

m easures th e  e f f e c t  o f  th e  environm ent which may be c a l l e d  

e f f o r t  o r  s tu d io u s n e s s .  S econd ly , I t  i s  m a th e m a tic a lly  

more r e l i a b l e  a s  i t  i s  a  d i f f e r e n c e  method r a t h e r  th a n  a 

q u o t ie n t  method? fo r  a  q u o t ie n t  - computed from two un­

r e l i a b l e  q u a n t i t i e s  i s  more u n r e l i a b le  th a n  e i t h e r  one o f  

them as. i t  i s  im p o ss ib le  to  d e te rm in e  w hether o r  n o t th e  

e r r o r s  a re  com pensating  o r  a c cu m u la tin g . The t h i r d  advan­

ta g e  i s  t h a t  i t  i s  b ased  upon e q u iv a le n t  u n i t s ,  s ta n d a rd  

m easu res . F o u r th , i t . d o e s  n o t depend upon th e  norms o f  

th e  t e a t  w hich i s  u s e d , b u t i s  computed from  th e  av e rag e  

o f  each  group,-:..

I t s  c h ie f  f a u l t  l i e s  in  th e  f a c t  t h a t  due to
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r e g r e s s Io n  i t  i s  e x tre m e ly  d i f f i c u l t  f o r  a  s tu d e n t w ith  

a  h ig h  in te l l i g e n c e  sc o re  to  make an in d e x  above 50 and 

v ic e  v e r s a . A nother f a u l t  i s  th a t  d i f f e r e n t  g roups cannot 

be compared a s  th e  average  o f  each  group i s  th e  b a s i s  fo r  

d e te rm in in g  averag e  s tu d io u s n e s s  in  p la c e  o f  s ta n d a rd iz e d  

norms #

In  t h i s  s tu d y  th e  a u th o r  has used  th e  sc o re s  made on 

th e  H©Ison High School E n g lis h  t e s t  a s  r e p r e s e n ta t iv e  o f  

achievem ent and th e  s c o re s  on th e  C arneg ie  I n te l l ig e n c e  

t e s t  as  in d ic a t iv e  o f  in te l l ig e n c e ^  P re d ic te d  True s c o re s  

in  E n g lish  and A p titu d e  were d e te rm in ed  a s  th e y  a re  more 

r e l i a b l e  th a n  o b ta in e d  sco re s#  and from th e s e  t r u e  s c o re s  

th e  "True" In d ex  o f  S tu d io u sn ess  was computed a s  d e s c r ib e d  

by  Synonds in  h i s  second m ethod.

T h is  method has i t s  l im i t a t io n s  in  th a t  E n g lish  i s

used  a s  a  m easure o f  achievem ent r a t h e r  th an  th e  u s u a l
- . ^

achievem ent t e s t  which m easures many sch o o l s u b je c t s .  

However# Davis® has shown th a t  th e  c o r r e l a t io n  betw een 

E n g lish  and s c h o la s t i c  ach ievem ent in  c o lle g e  i s  .47  and

t h a t  th e  c o r r e l a t io n  betw een ach ievem ent and th e  b a t t e r y
" ■ ' " , ,  . - - - - - ' . .
o f  t e s t s ,  composed o f  a p t i tu d e ,  E n g lis h , and r e a d in g ,  i s  

•5 0 , w hich in d ic a te s  th e  r e l a t i v e  im portance  o f  E n g lis h  

in  th e  p r e d ic t io n  o f  s u c c e s s .

5 . D a v is , II. YI., A S tudy in  P re d ic t io n  Based on th e  
Records o f  f i r s t  Year S tu d e n ts ,  1034-55,
M a ste r1s T h e s is ,  U n iv e r s i ty  o f  A rizona, 1936, 
p . 16 .
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I t  i s  th e  purpose o f  t h i s  s tu d y  to  d e te rm in e  w hich 

in s tru m e n t i s  th e  more r e l i a b l e  f o r  th e  p r e d ic t io n  o f  

s c h o la s t i c  su c ce ss  in  c o l le g e ,  th e  "T rue” In d ex  o f  S tu ­

d io u s  n ess  o r  th e  b a t t e r y  o f  t e s t s  composed o f  a p t i tu d e ,  

E n g lis h , and read in g *

The sc o re s  o f  th e  s tu d e n ts  on th e  t e s t s  g iven  In  

S eptem ber, 1935, and th e  marks f o r  th e  f i r s t  sem este r o f  

1954-35 were used  a s  d a ta  and were secu red  from th e  

C o lleg e  o f  E d u ca tio n  and th e  O ff ic e  o f  th e  R e g is t r a r  

th ro u g h  th e  c o o p e ra tio n  o f  D r. J .  F . W alker.



CHAPTER I I

PROCEDORE

In  Septem ber 1935# 785 students tr .a tr ic u le te d  as 
Freshmen at th e  U n i 'r e r s l ty  o f  A r i z o n a T h e  Denny ITelaon 

R eading T e s t ,  th e  N elson High School E n g lish  T e s t ,  and 

th e  C arneg ie  I n te l l ig e n c e  T e s t mere a d m in is te re d  to  them . 

The s c h o la s t i c  average  f o r  th e  f i r s t  se m es te r  o f  1935-5© 

was used as th e  c r i t e r i o n  and f o r  purposes o f  c o r r e l a t io n  

th e  o b ta in e d  s c h o la s t i c  in d ex  was inverted; thus, th e  

obtained average o f  3 .0 0  h as  a  v a lu e  of 2 ,0 0  on th e  

In v e r te d  s c a l e ,  th e  o b ta in e d  av e rag e  o f  1 .0 0  has a v a lu e  

o f  5 .0 0 ,  and th e  o b ta in e d  average  o f  5 ,0 0  h a s  a  v a lu e  of
0 .  0 0 .on th e  In v e r te d  s c a le .  The s c h o la s t ic  av erag e  f o r  

th e  f i r s t  se m este r  was o b ta in e d  from th e  O ff ic e  o f  th e  

R e g is t r a r ,  and th e  s c o re s  on th e  a p t i t u d e ,  E n g lis h ,  and 

re a d in g  t e s t s ,  from th e  C o llege  o f  E d u c a tio n . The 

number o f  s tu d e n ts  u sed  f o r  t h i s  s tu d y  was 585 fo r  i t  

was im p o ss ib le  to  secu re  com plete d a ta  fo r  200 o f  th e  

s tu d e n ts  who m a tr ic u la te d .

The means and sigm as were found by th e  method 

d e s c r ib e d  by  H, E . G a r r e t t ,^

1 . U n iv e r s i ty  o f  A rizona R ecord , v o l .  2 9 , n o . 3 , """*
U n iv e r s i ty  o f  A rizo n a , T ucson, A rizo n a .

2 .  G a r r e t t ,  H * E . ,  S t a t i s t i c s  in  Psychology and E d u c a tio n ,First Edition, p. 3 7.
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The f i r s t  s te p  in  th e  com putation  o f  t h e  "T m e"

In d ex  o f  S tu d io u sn e ss  was th e  d e te rm in in g  o f  p r e d ie te d

t r u e  sc o re s  by  means o f  th e  fo llo w in g  fo rm u la :3
X *  (1- w / j

The s ta n d a rd  e r r o r  o f  e s tim a te  o f  th e  p r e d ic te d  t r u e  

s c o re s  was found by means o f  th e  f o r mula^

and th e  p ro b a b le  e r r o r  o f  e s t im a te  was found by  th e  

fo rtm ilr#5 P.E.oo,88 S7f5  ex.<x»z .

The s ta n d a rd  e r r o r  o f  e s tim a te  o f  th e  p r e d ic te d  t r u e  

sc o re  in  a p t i tu d e  i s  i  7 .2 5 , and th e  p ro b ab le  e r r o r  o f  

e s t im a te  i s  i 4 .8 5 . Thus i t  m a y b e  seen  th a t  th e  chances 

a r e ,  in  term s o f  th e  s ta n d a rd  e r r o r  o f  e s t im a te ,  68 o u t 

o f  100 th a t  a p r e d ic te d  t r u e  sc o re  o f  150 w i l l  l i e  w ith in  

th e  l im i t s  o f  150 ± 7 .2 5 ,  an d , in  te rm s o f  th e  p ro b ab le  

e r r o r  o f  e s t im a te ,  th e  chances a r e  e v e n --50 o u t o f  100— 

th a t  a p r e d ic te d  sco re  o f  150 w i l l  l i e  w ith in  th e  l im i t s  

o f  150 ±  4 .8 5 .  The s ta n d a rd  e r r o r  o f  e s t im a te  o f  th e  

p r e d ic te d  t r u e  sc o re  in  E n g lish  i s  ±  7 .2 1 , and th e  p ro b ab le  

e r r o r  o f  e s t im a te  i s  $  .4 .85 ; th e r e f o r e ,  in  term s o f  th e  

s ta n d a rd  e r r o r  o f  e s t im a te ,  we may say  t h a t  a p re d ic te d  

sc o re  o f  150, w i l l  in  68 e a se s  o u t o f  100, l i e  w ith in  th e  

l im i t s  o f  150 ±  7 .2 1 . L ik ew ise , in  te rm s o f  th e  p ro b ab le

3 . K e lle y , Truman L ee, I n t e r p r e t a t i o n  o f  E d u c a tio n a l
M easurem ents, p. ITT.

4 . I b i d . ,  p . 176.
5 . I Q id . , p . 176*
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e r r o r  o f  e s t im a te ,  a  p r e d ic te d  sc o re  o f  150 w i l l  l i e  

w ith in  th e  l im i t s  o f  150 ± 4 .8 5 , 50 tim e s  o u t o f  100.

T ab le  I  shows th e  com parative  means and sigm as o f  

th e  o b ta in e d  s c o re s  and th e  p r e d ic te d  t r u e  s c o re s .
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TABLE I

BEARS ASD STAIDARD DETIATIOHS

%* s S c h o la s t ic  Achievement in  te rm s o f  
f i r s t  sem este r g rade  a v e ra g e .

Xa :S "True" In d ex  o f  S tu d lo u sn e s s .

x , s A p ti tu d e .

Xo-J z P re d ic te d  T rue S core In  A p titu d e .

Xy z E n g lish

"Xooy. s P re d ic te d  True S core  in  E n g lis h .

3 R ead ing .

X, - n%

H » 585 % -■ _ , : ■ • - - U « 585
M = 1 .87 M a 5 0 .01
ev « 1 .7 5  ( s te p  I n te r v a l s ) ^  a 3 .0 8  ( s te p  I n te r v a l s )
<x» .8 6 5 ( u n i t i n t e r v a l s ) <>-■ 9 .2 4  (u n i t  I n t e r v a l s )

Xj ^ 3

N s  585 H = 585
M = 149.60 y ' M z  148 .17
ov. s 3 ,3 4  ( s te p  i n t e r v a l s ) = 3 .3 1  ( s te p  i n t e r v a l s )
CVS 3 3 .4  ( u n i t i n t e r v a l s ) <xz 5 3 .1  ( u n i t  i n t e r v a l s )

X*

IT = 585 IT a  585
M = 170.6 M = 170.47
es. 5 2 .3 1  ( s te p  I n te r v a l s ) e'-* 2 .0 4  ( s te p  i n t e r v a l )
(X- 2 3 .1  ( u n i t i n t e r v a l s ) 2 0 .4  ( u n i t  i n t e r v a l )

x .

R a 585 
M a 9 2 .7 " ; ■ •

* 2 .5 8  ( s te p  i n t e r v a l s )
■ ■ cv-a 2 5 .8 ( u n i t  i n t e r v a l s )
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In  o rd e r  th a t  th e  p r e d ic te d  t r u e  s c o re s  in  a p t i tu d e  

and E n g lish  might" be co n v e rted  In to  com parable m easu res , 

th e  s ta n d a rd  m easures o f  th e  p r e d ic te d  t r u e  s c o re s  were 

d e te rm in ed . The form ula d e s c r ib e d  by  Truman L . K e lle y  

was u s e d .?

The l a s t  s te p  In  d e te rm in in g  th e  "True" In d ex  o f  

S tu d io u sn e ss  was s u b t r a c t in g  th e  s ta n d a rd  m easure sco re  

in  a p t i tu d e  from th e  s ta n d a rd  m easure sc o re  in  E n g lis h , ‘ 

m u lt ip ly in g - th e  rem ain d er by  10 , and ad d in g  th e  p ro d u c t 

to  50 . The fo llo w in g  form ula fo r  t h i s  purpose was 

deve loped  by th e  a u th o r .
l.s;„-IIte|-;S5g)/<0tjro

o r , -

From th e  above fo rm ula  i t  may be seen  t h a t  a s tu d e n t 

h av in g  th e  same s ta n d a rd  m easure sco re  in  E n g lish  a s  in  

a p t i tu d e  would have an in d e x  o f  50 w hich in d ic a te s  a v e r ­

age s tu d io u s n e s s .  An in d e x  above 50 in d ic a te s  above 

av e rag e  s tu d io u s n e s s ,  and an  in d e x  below  5 0 , below  a v e r ­

age s tu d io u s n e s s .  I t  was found th a t  th e  in d ex  o f  th e  

Freshman c la s s  was 5 0 .0 1 , o r  an  in d e x  in d ic a t in g  av e rag e  

s tu d io u s n e s s .

In  o rd e r  to  d e te rm in e  th e  r e l i a b i l i t y  o f  th e  p re d ic ­

t i o n  o f  s c h o la s t ic  ach ievem ent from  th e  "True* In d ex  o f  

S tu d io u sn e ss  b y  means o f  th e  r e g r e s s io n  e q u a tio n  in  sc o re

6 . K e lle y , Truman L ee , I n t e r p r e t a t i o n  o f  E d u c a tio n a l 
M easurem ents, p .  182.
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fo rm ,^  X e/ l y $ y  f Y - Y V  r  i t  was n e c e s s a ry

to  de te rm ine  "tbf nrye?$±clent "of c o r r e l a t io n  betw een 

s c h o la s t ic  achievem ent and th e  "T rue” In d ex  o f  S tu d io u s -

m s s ,  . ■ ; , . . . . • .... ;

I n  f in d in g  th e  m u lt ip le  c o e f f i c i e n t  o f  c o r r e l a t io n  

betw een s c h o la s t i c  ach ievem ent and th e  b a t t e r y ,  a p t i tu d e ,  

E n g lis h , and re a d in g  s c o re s ,  in  o rd e r  to  p r e d ic t  from 

th e  r e g r e s s io n  e q u a tio n  in  sco re  fo rm ,9 -X/^W/avjJKj 

+ b /f.*3X f  K  i i t  was n e c e s s a ry  to  compute s ix  a e ro  

o rd e r  c o r r e l a t i o n s ,  n in e  p a r t i a l  c o r r e l a t i o n s ,  s i x  o f  

^rtilch were o f  th e  f i r s t  o rd e r  and th r e e  o f  th e  second 

o rd e r ,  and one m u lt ip le  c o e f f i c i e n t  o f  c o r r e l a t i o n .

In  d e te rm in in g  z e ro  o rd e r  c o r r e la t io n s  th e  method 

r e p o r te d  by  D r. J .  F . Walker® o f  th e  U n iv e r s i ty  o f  A rizona 

was u se d .

"Each v a r ia b le  was p la c e d  in  a colum n. Next to  
t h i s  co ltssn  In  each  case  was a n o th e r  space fo r  
th e  d e v ia t io n s  from th e  mean. In  a d d i t io n  to  
th e  two columns m entioned th e r e  wore o th e rs  
fo r  th e  p ro d u c ts  o f  th e  v a r io u s  d e v ia t io n s .
A f te r  th e s e  were computed th e  a lg e b r a ic  sums o f  
th e  p ro d u c t columns were fo u n d . The sum o f  th e  
p ro d u c t column m s  d iv id e d  by  E. T hat m s  
d iv id e d  by th e  p ro d u c t o f  th e  sig m as, w hich 
e q u a lle d  th e  c o r r e l a t i o n  betw een th e  two 
v a r i a b l e s . "10

T , G a r r e t t ,  H. E . ,  op . c i fc . , p .  181.
8 . I b i d , ,  p . 262.
9 . W alker, J .  P . S h o r t  Method fo r  F in d in g  Zero O rder

C o e f f ic ie n ts  o f  C o r re la tio n ^  J o u rn a l o f  E d u c a tio n a l 
P sychology . J a n . 1930. v o l . 2 i y  p p . 65-6Y.

10 , L a rk in , J .  L . ,  A S tudy  in  P re d ic t io n  in  th e  F i r s t  Y ear 
C o lleg e  E n g lish  C la sse s  o f  th e  U n iv e r s i ty  o f  A rizona 
in  1 9 2 9 -1 9 3 0 ."M aster's  T h e s is , u n iv e r s i tv  o f  A rizo n a , 
p . M -X  : .
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TABLE I I

COEFFICIENTS OF CORRELATIONS AND 
THEIR PROBABLE ERRORS USED IN 

THE SOLUTION OF R l(S45)

A. Zero Order C o r r e la t io n s .

r ,3 m .378 f  .021 r  jy % .492 t  .021
r ^ & .481 t  .021 r  35 s .679 * .0 1 4
* ts .365 * .0 2 4 r* 5 m .652 1 .0 1 6

B * - P a r t ia l  C o r r e la t io n s .

1* F i r s t  O rder P a r t i a l s .

* .199 * .026 I*y*3 = .342 *.023
&SS.+ a .090 * .0 2 8 ry*3 = .151 * .027
*U.f •  .546 * .019 r *5.S = .498 * .020

2 . Second O rder P a r t i a l s .

Ta>*s « .183 *.026 = .314 *.025

r * * *  s  - .0 2 5  1 .0 3 0
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P a r t i a l  r» s  were o b ta in e d  by th e  fo llo w in g  g e n e ra l  

fo rm u la :11 — . * ! * • * - * ' - * ) ......<#yl_  ,
V/ y /  — A * * ^

M u ltip le  R1^„^5 j v/as found by  th e  fo rm u la ,12 =

V '
The p ro b ab le  e r r o r  o f  each  c e e f f i e t e n t  o f  c o r r e l a t io n  

was computed a s  fo l lo w s : P. E . r  * .6745 ( 1 - r 2 ) . 1S

. . W  ~
T able I I  c o n ta in s  a l l  z e ro  o rd e r  c o r r e l a t i o n s ,  f i r s t

o rd e r  p a r t i a l a ,  aM  soeoeti o rd e r  p a r t i a l s  u sed  in  th e
:

s o lu t io n  o f  R^(g45) « Though many o f  them a re  o f  g r e a t  

i n t e r e s t ,  i t  i s  beyond th e  scope o f  t h i s  problem  t o  com­

ment on t h e i r  s ig n i f i c a n c e .

The s ta n d a rd  e r r o r  o f  e s t im a te  o f  a p r e d ic te d  sco re  

from an o b ta in e d  sc o re  was found by u s in g  th e  fo rm u la ,1^ 

Ot.fo4t.lkf) » ow i y > -  A/*' , and th e  p ro b ab le  e r r o r  o f

e s tim a te  b y  u s i n g  25 fX ttiC .lt,)  * . 4 7 ^ '  o \ ( ^ t .7 c ,  )

In  f in d in g  th e  s ta n d a rd  e r r o r  o f  e s tim a te  o f  p re ­

d ic te d  from th e  b a t t e r y .  A p ti tu d e , E n g lis h , and r e a d ­

in g , th e  fo rm u la ,16 cxC**.7«)«cx.t.a3 4l . ....... .N  ̂ was used

and th e  p ro b ab le  e r r o r  o f  e s t im a te  by means o f 1^  R 
.>7^5* as„CosC'7ti). , . .

11 . G a r r e t t ,  II. h . ,  o p . c i t . ,  p .  S5S.
12. I b i d . ,  p . 2 3 8 . -------
15. I b id . , p . 170.
14. I b i d . ,  p .  183.
1 5 . I b i d . ,  p . 184.
16 . I b i d . , p .  257 .
17. I b i d mt p . 237 .
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T able I I I  shows th e  p r e d ic t io n  e q u a tio n s  used in  

p r e d ic t in g  s c h o la s t ic  su c ce ss  from th e  "True" In d ex  o f  

S tu d io u sn ess  and from th e  b a t t e r y  o f  t e s t s ,  a p t i tu d e ,  

E n g lis h , and r e a d in g , th e  c o r r e l a t io n  c o e f f i c i e n t s  

r 12 and r 1(345 ) * th e  s ta n d a rd  e r r o r  o f  e s t im a te  o f  each  

p r e d ic t io n ,  and th e  p ro b ab le  e r r o r  o f  e s t im a te  o f  each  

p r e d ic t io n .  .

For pu rp o ses o f  i l l u s t r a t i n g  th e  p r e d ic t io n  fo rm ulas 

s tu d e n t number 448 was ch osen . His In d ex  o f  S tu d io u sn e ss  

was 5 0 .5 , o r  .04  above th e  av e rag e  o f  th e  c l a s s .  7/hen t h i s

value is substituted in the prediction equation,_1(t =
feistCl'-lfV X# , we f in d  t h a t  h i s  p r e d ic te d  sc o re  i s  1*8? 

w ith  a  s ta n d a rd  e r r o r  o f  e s tim a te  o f  ± .8 3 9 . Remembering 

th a t  1 .8 7  i s  an In v e r te d  s c o re ,  we may now sa y  t h a t  h i s  

p r e d ic te d  av e rag e  fo r  th e  f i r s t  sem este r w i l l  be 3 .1 3  and 

th a t  th e  chances a re  68 o u t o f  100 that h i s  t r u e  average 
w i l l  l i e  w ith in  th e  limits o f  3 .1 5  ±  .8 3 9 . However, he 

a c tu a l ly  o b ta in e d  th e  av e rag e  o f  1 .9 1 ,  which i s  ,3 7  higher 
th a n  th e  l im i t  o f  h i s  p r e d ic te d  s c o re .  T ak ing  th e  same 

s tu d e n t and p r e d ic t in g  h i s  su ccess  from th e  battery of 
t e s t s ,  a p t i tu d e ,  E n g lis h , and r e a d in g ,  we f in d  that M s 

sc o re s  a re  202 , 207, and 145 r e s p e c t iv e ly .  S u b s t i tu t in g  

th e se  v a lu e s  • in  th e  - fo rm ula ,T(,s&***»+*#**?&* f  K ,

h is  p re d ic te d  sc o re  becomes 2 ,2 5  w ith  a  s ta n d a rd  e r r o r  o f  

& 7 5 . Again rem em bering th a t  t h i s  i s  an In v e r te d  s c o re ,  

we may say  t h a t  h i s  p r e d ic te d  sc o re  w i l l  be 2 .7 5  and t h a t
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th e  chances a re  68 o u t o f  100 t h a t  I t  w i l l  l i e  w ith in  th e  

l im i t s  o f  2 ,7 5  t ,7 5 . But th e  a c tu a l  a v e ra g e , 1 .9 1 , i s  

,0 9  h ig h e r  th a n  th e  l im i t  o f  th e  p r e d ic te d  s c o r e . I t  

can be e a s i l y  n o te d  th a t  in  b o th  pro d i e t  lems th e  s iz e s  o f  

th e  s ta n d a rd  e r r o r s  o f  e s t im a te  a re  to o  la rg e  f o r  a c c u ra te  

p r e d ic t io n ,  and t h a t  th e  o b ta in e d  s c h o la s t i c  av e rag e  i s  

h ig h e r  th a n  th e  p r e d ic te d  sc o re  from  e i t h e r  fo rm u la .

G a r r e t t ’1-® d e s c r ib e s  a n o th e r  m easure o f  r e l i a b i l i t y  

w hich he te rm s th e  c o e f f i c i e n t  o f  0f o r e c a s t in g  e f f i c i e n c y ."  

T h is  c o e f f i c i e n t  i s  o b ta in e d  by  s u b t r a c t in g  th e  co ­

e f f i c i e n t  o f  a l i e n a t io n  from  1 ,  because

" th e  c o e f f i c i e n t  o f  a l i e n a t io n  may be th o u g h t 
o f  a s  m easuring  th e  ab sence  o f  r e l a t i o n s h i p  
betw een two v a r ia b le s  X and T  in  th e  same 
sen se  In  which r  m easures th e  p re se n ce  o f  
r e l a t i o n s h i p . " ^

The form ula u sed  i s  E = 1 -  k . 2® The c o e f f i c i e n t  o f  

c o r r e l a t io n  m ust be .8 7  b e fo re  th e  " f o r e c a s t in g  e f f ic ie n c y "  

i s  eq u a l to  50 p e r  c e n t .

S ince th e  c o e f f i c i e n t  o f  c o r r e l a t io n  betw een th e  

c r i t e r i o n ,  s c h o la s t ic  ach iev em en t, and th e  "T rue" In d ex  

o f  S tu d io u sn e ss  i s  .243 and betw een th e  c r i t e r i o n  and th e  

b a t t e r y  i s  .4 9 4 , th e  c o e f f i c i e n t s  o f  " f o r e c a s t in g  e f ­

f i c ie n c y ” a re  .03  and .13  r e s p e c t iv e ly .

18. G a r r e t t ,  H. E . ,  S t a t i s t i c s  in  P sycho logy  and Educa­
t i o n .  Second E d i t io n ,  p . 346%

19. Ib lF T T p .  345.
2 0 .  i b i d . , p , 340 .



CHAPTER I I I  

COHCLUSIOTS

The co n c lu a lo n e  ©f t h i s  s tu d y  a re  based  upon fo u r  

methods o f  d e te rm in in g  th e  r e l i a b i l i t y  o f  a  p r e d ic te d  sc o re  

from one o r  more known v a r i a b l e s .  These m easures o f  

r e l i a b i l i t y  a r e  : f i r s t ,  th e  c o e f f i c i e n t  o f  c o r r e l a t i o n

betw een th e  c r i t e r i o n  and  th e  v a r ia b le  o r  b a t t e r y  from 

w hich th e  p r e d ic t io n  i s  made and th e  p ro b ab le  e r r o r  o f  

t h a t  c o e f f i c i e n t $ se co n d , th e  s ta n d a rd  e r r o r  o f  e s t im a te  

o f  th e  p r e d ic te d  sc o re  from  th e  v a r ia b le  o r  b a t t e r y ;  

t h i r d ,  th e  p ro b ab le  e r r o r  o f  e s t im a te  o f  th e  p re d ic te d  

sc o re  from th e  v a r ia b le  o r  b a t t e r y ;  an d , f o u r th ,  th e  

c o e f f i c i e n t  o f  " f o r e c a s t in g  e f f i c i e n c y ."

The c o e f f i c i e n t  o f  c o r r e l a t io n  betw een th e  c r i t e r i o n ,  

s c h o la s t i c  average  fo r  th e  f i r s t  s e m e s te r , and th e  "True" 

Index  o f  S tu d io u sn e ss  i s  .243  w ith  a P. E . o f  * .0 2 6 ;  

t h e r e f o r e ,  t h i s  may be c o n s id e re d  a  r e l i a b l e  c o e f f i c i e n t  

a s  i t  i s  more th an  fo u r  tim es  a s  la rg e  a s  i t s  P . E . The 

m u lt ip le  c o r r e l a t io n  c o e f f i c i e n t  betw een th e  c r i t e r i o n  

and th e  b a t t e r y ,  a p t i t u d e ,  E n g lis h ,  and re a d in g  s c o r e s ,  

i s  .494 w ith  a P , E . o f  ±  .0 2 1 . Thus R may be c o n s id e re d  

r e l i a b l e  a s  i t  i s  more th a n  fo u r  tim es a s  la rg e  a s  i t s  

P , E . T aking  th e  c o e f f i c i e n t  o f  m u lt ip le  c o r r e l a t i o n  a s  

a m easure o f  th e  maximum r e l i a b i l i t y  w hich may be ex p e c te d  

o f  a  p r e d ic t io n ,  one may conclude  t h a t  a p r e d ic t io n  based
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upon th e  b a t t e r y  o f  t e s t s  I s  more r e l i a b l e  th a n  a p r e d ic ­

t i o n  from th e  "True" In d ex  o f  S tu d io u e n e e s , f o r  in  th e  

form er c a se  th e  maximum r e l i a b i l i t y  i s  .4 9 4 , w h ile  in  th e  

l a t t e r  i t  i s  .2 4 3 , o r  ap p ro x im a te ly  one h a l f  a s  r e l i a b l e .

The s ta n d a rd  e r r o r  o f  e s t im a te  o f  a p r e d ic te d  sc o re  

in  s c h o la s t ic  ach ievem ent from th e  "True" In d ex  o f  S tu -  

d io u sn eas  i s  ± .8 3 9 ,  and th e  s ta n d a rd  e r r o r  o f  e s t im a te  

o f  th e  p r e d ic te d  sc o re  from th e  b a t t e r y  i s  ± .7 5 .  Though 

b o th  s ta n d a rd  e r r o r s  o f  e s t im a te  a re  to o  la rg e  f o r  am 

a c c u ra te  p r e d ic t io n ,  i t  may be concluded  th a t  th e  p r e d ic ­

t io n  from  the  b a t t e r y  i s  th e  more r e l i a b l e  a s  th e  s ta n d a rd  

e r r o r  o f  e s tim a te  i s  .089  s m a lle r  th a n  th e  s ta n d a rd  e r r o r  

o f  a  p r e d ic t io n  from th e  "T rue" In d ex  o f  S tu d io u s n e s s .

The p ro b ab le  e r r o r  o f  e s t im a te  o f  p r e d ic te d  s c h o la s t ic  

su c ce ss  from th e  "T rue" In d ex  o f  S tu d io u sn e ss  i s  ± .5 6 5 , 

and from th e  b a t t e r y  i t  i s  ± .5 0 5 . T h e re fo re ,  th e  p re ­

d ic t io n  from th e  b a t t e r y  i s  more r e l i a b l e  th a n  th e  p re d ic ­

t i o n  from th e  "True" In d ex  o f  S tu d io u s n e s s , a s  th e  p ro b ab le  

e r r o r  o f  e s tim a te  o f  th e  fo rm er i s  .05  s m a lle r  th a n  th e  . 

p ro b ab le  e r r o r  o f  e s t im a te  o f  th e  l a t t e r .

As a f o u r th  m easure o f  r e l i a b i l i t y  th e  c o e f f i c i e n t  

o f  " f o r e c a s t in g  e f f ic ie n c y "  w i l l  be c o n s id e re d . The 

c o e f f i c i e n t  o f  " f o r e c a s t in g  e f f ic ie n c y "  o f  th e  p r e d ic t io n  

o f  s c h o la s t ic  su ccess  from th e  b a t t e r y  i s  13 p e r  c e n t ,  

and from th e  "True" In d ex  o f  S tu d io u sn e ss  i t  i s  3 p e r c e n t .  

I t  may be seen  t h a t  a p r e d ic t io n  from th e  b a t t e r y  i s
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W  p e r  c e n t more r e l i a b l e  th a n  a  p r e d ic t io n  from  th e  

In d ex  o f  S tud isiM m ess,

In  c o n c lu s io n , th e  " T ru e " In d e x  o f  S tu d io u sn e ss  I s  

a l e s s  r e l i a b l e  In s tru m en t to  p r e d ic t  s c h o la s t i c  su ccess  

in  c o lle g e  th a n  th e  b a t t e r y ,  composed o f  t e s t s  i n  a p t i t u d e ,  

E n g lis h , and r e a d in g .



CARNEGIE MENTAL ABILITY TESTS
Designed for Use With

HIGH SCHOOL AND COLLEGE STUDENTS
MANUAL OF DIRECTIONS

Prepared by
Glen U. Qeeton, Profeeeor of Psychology and Education, Carnegie Institute of Technology, Pittsburgh, Pa.

DESCRIPTION OF TESTS
Because of the inclusion of both mental manipulation and achieve­

ment items, these tests can be used as a measure of scholastic ability or
as a measure of scholastic attainment.

That mental ability is shown by the facility with which an individ­
ual is able to pro At by both direct and indirect training is the theory 
mderlying the tests. It is assumed that the best prediction of what a 
person may be expected to do in the future can be made from evidence 
of what he can now do.

The range of difficulty covered and the even calibration of items 
provide an examination suitable for use in all high school grades and 
m the four college years. Initial items in each test are easy enough to 
encourage serious effort on the part of persons fourteen years of age, 
while later items are difficult enough to command the respect of col- 
bge seniors.

The examination consists of eight tests, which are scored separately, 
thus making it possible to utilize the results separately, in blocks, or as 
a whole. Tests i to 3 are "Word Relations Tests," including disar­
ranged sentences, opposites, antonyms, and^ synonyms (120 items). 
Testa* to 6 are "Number Relations Tests," including number series, 
calculation, and mathematical reasoning (105 items). Tests 7 and 8 
are "High School Information" (100 items).

Experimental Development
T he item# contained in the eight tests were developed experimen- 

tally. A large number of tests containing several types of test items 
were given to high school graduates and college freshmen. Each test 
item was checked against scholarship records of students. Test items 
which showed predictive significance in separating students into four 
mbitrarily determined scholarship classifications were Anally chosen. 
Each test item Included, therefore, has demonstrated predictive merit.

The experiment developed evidence that a combination of mental 
and mental prodwd types of test items could be depended upon 

to predict scholastic ability more accurately than either type of test 
kern used exclusively. This evidence suggested the conclusion that a 
good mental ability examination should contain items in such variety 
as to measure both aspects of mental ability. This general thesis is 
discussed in the following articles by the author of the tests:

1. Meeting the Need for Improved Measures to be Used In the 
College Guidance Program. Edwcofwmof .ddmWjfraf&m awd 
,&#**&**% XI, No. 7, Oct. 1925.

2. The Predictive Value of Certain Measures of Ability in College
Freshmen. Jowmof EdwcofioMoI XV, No. 5, May 1927.

3. Optimum Difficulty of Group Test Items. Jownwzf qf 
faycMogy X, No. 3, Sept. 1926.

Validity
Correlations obtained between scholastic records in college and the 

Carnegie examination range from .50 to .70. Since the experimental 
approach was based upon the discriminative slgniAcance of test items 
in separating students into scholarship classiAcations, a check on the 
validity of the test is better established by the efficiency of the exami­
nation in classifying students into scholastic ability groups. The 
following ratios are based on compilation of records of 2000 freshmen 
students at Carnegie Institute of Technology from 1926 to 1932.

Of those in the 90th to the 99th percentile range of examination 
scores the ratio of those rating average or above in scholarship to those 
falling below was found to be 5 to 1.

Of those in the 73th to 89th percentile range the ratio is 3 to 1.
Of those in the 50th to 84th percentile range the ratio is 2 to 1. The 

ratio of failures to "A " scholarship average for this group is 5 to I.
Of those in the 23th to 49th percentile range the ratio of those rating 

average or above to those rating below average is 1 to 3. The ratio of 
failures to "A " scholarship average is 10 to 1.

Of those in the 10th to 24th percentile range the ratio of average or 
above to below average scholarship is 1 to 3. Only 1 student in 100 
rates "B "  or above in scholarship in this group.

Of those In the 1st to 9th percentile range only one student in 10 
rates average in scholarship and none averages " B " or above.

Allowing for the fact that the students included in the above sum­
mary represent a  narrow range of talent due to entrance regulations, 
the true validity of the examination is probably greater than the 
above evidence would indicate.

Reliability
Reliability coefficients determined by correlating odd with even 

items.
Total Examination....................... 934 .003
Sum tests 1, 2, 3. . . . .  . . .  .926 =*= .003 
S u m te s ts4 ,3 ,6 . . 8 8 8 : * =  .008 
S u m te s ts7 ,8 .. .  . . .  . ^  .904 =*= .006

DIRECTIONS FOR ADMINISTERING
1. Before attempting to give the tests, familiarize yourself with the 

instructions appearing on the cover page of the Test Folder. Go 
through all the procedures that the students must follow in taking the 
tests, so that you can demonstrate each step.

2. See that each student is supplied with a pencil. Do not permit 
the use of pens, since the Self-Marking Answer Booklet functions 
through carbon, and pens will not accomplish the transfer. When the 
g ro u p  to be tested is large, it is well to have a generous supply of 
pencils on hand to be distributed to those students who have come
without pencils.

3. Before passing out Test Folders and Answer Booklets, say:
dwrwrg (he fed, M d yowr hand a%d 10# 3* 

awppf&d w&h o*o(her owe. Flow shordy recewe aw .dwawer Boohfef 
K&e fhw." (Hold up Answer Booklet.) "Do wof opew A wwder awy c$r- ewwdawcej."

4. When booklets have been distributed, say: "7%rw (he Xwater 
DooMef (hw way." (Demonstrate) " f t#  $w (he ybffowiwg Wawhj." 
(Each school may determine which blanks shall be Ailed in.)

3. When blanks have been Ailed in, say: " Fo* wiff wow recewe a

COPYRIGHT, 1932, BY GLEN U. CLEBTON



Ted fb&kr. JKeep omf do #a jFbt&RrwwW
gf$wW fo <fo jo." Distribute Test Folders and then say, "ffoco yw r 
Tod fbfdor /sco ^  ow fo^ of yowr ^fwwor BooMd." (Demonstrate.) 
"AToAk* #wmdr*cf$o%j o% yowr Tod FbMar, 6c # a * $ * g a f f  
roodwdAyow."

6. Read instructions, beginning at “ A" and continue through to 
bottom of page, having students do the u Sample Exercises" as directed, 
then say, " AWoA yowr Tod FoWor und ^wjwor j)ooiWd /or Tod J ar 
instructed, — this way." (Demonstrate.)

Test 1—Six minutes
Say: ",SWy (Ao dfrooitonj /or Tod J wAtk T rood #om w&A yo«." 

Read directions aloud, including the samples, explaining how they 
are worked out and marked, then say: "Begin Test J." Allow SIX 
MINUTES, then say: "Stop. Now turn to Test 2 and match your Test 
Folder and Answer Booklet for Page 2, this way." (Demonstrate.)

T est)—Four minutes
"Study the directions for Test 2 while I  read them with you." Read 

directions aloud, including the samples, explaining how they are 
worked out and marked, then say: "Begin Test 2." Allow FOUR 
MINUTES, then say: "Stop. Now turn to Test j  and match your Test 
Folder and Answer Booklet for Test j ."

Test 3 — Five minutes
"Study the directions while I  read them with you." Read directions 

aloud, including the samples, explaining how they are worked out and 
marked, then say: "JVbfko fW  you Aaro fwo'j&wgj f* mart. Bogi* 
Test j ."  Allow FIVE MINUTES, then say: "Stop. Now turn to 
Ted 4."

Test 4—Nine minutes
Say: "Match your Test Folder and Answer Booklet for Test 4 and 

study the directions until I  give the signal to start working." Allow one 
minute, then say: "Begin Test 4." Allow NINE MINUTES, then 
say: "Stop. Turn the page so the front of your Test Folder is before 
you. fface your Tod Fofder /ace up 0% fop of your ^4ujwor Bootfd 
aud romafu af ease w&de prodorj d$dr#ufe 6ia%t jtoofj of paper wMct 
you uood/or/igurtug m your %e%f jof of fojfj."

Test 5—Eleven minutes

Scoring
1. Open Answer Booklet. Count one point for each item right as 

indicated on the Answer Booklet.

Standard Scores*
High School and College Students

Total all Tests

oth
Gr.

10th
Gr.

nth
Gr.

12th
Gr.

Colleges 
of low

admismioo
standards

Colleges 
of average 
admission 
standards

3 &
standards

1% equal or exceed----- 145 163 184 208 220 232 #4$
10% equal or exceed---- 116 135 I5X 171 192 204 a ia
20% equal or exceed.. . . 107 120 135 151 172 184 10625%  e q u a l o r  exceed 104 117 130 146 165 177 190
30% equal or exceed.. . . 99 XI3 124 %43 160 172 :&440% equal or exceed.. . . 91 106 117 isa 152 161

IU50%  e q u a l o r  exceed 84 100 110 143 154
60% equal or exceed---- 78 93 104 117 135 146 %$6
70% equal or exceed.. . . 72 82 95 106 126

ill %4775%  e q u a l o r  exceed 68 78 90 101 122 143
80% equal or exceed.. . .
90% equal or exceed----

64 75 86 95 116 126 *37
55 65 74 84 101 112 12a

99% equal or exceed----- 35 42 49 57 66 78 9#

W o r d  R e l a t i o n s  S e c t i o n  
T e s ts  1, 2,3

1% equal or exceed----- 65 72 86 92 95 100
10% equal or exceed----- 50 57 65 70 77 80 84
20% equal or exceed-----
25% e q u a l o r  exceed 41 48 54 61 68 71 %
30% equal or exceed----- 46 5? 58 68 7*
40% equal or exceed.. . .  
50% e q u a l o r  exceed & X\ tt 50 61

57 &
60% equal or exceed.. . . 29 37 42 47 54 57 60
70% equal or exceed.. . .  
75%  e q u a l o r  exceed

26
24 Si S? 41 48 U si

80% equal or exceed----- 22 29 35 36 45 47 50
90% equal or exceed-----
99% equal or exceed.. .  •

17
9

24
11

27
14

31
18

37
24

40
27

44
30

When blank sheets have been distributed, say: "Pick up your Test 
Folder. fur# your v4%jwer Bootle* oper jo Itaf you taro fte columu 
of squares teadod '/or Page 5 ' toforo you. Turn your Tod Folder ooer jo 
Ital you taoo Tod ^ t</oro you. Tujorl your ^ujwor Bootld fa *to Tod 
Folder/ud atooo page ro, and adfud your Tod Folder and ̂ unoor Boot­
le* /or Tod J. Now place your tlau t jtoel of paper ou your dert wtoro 
d  wfH to eoupouioul, tul W  ou fop of your^ujwor Bootkf." (Note to 
examiner: If students are using arm chairs instead of desks, show how 
the sheet of paper can be placed partly under the Answer Booklet, 
leaving a narrow strip exposed. Have proctors walk about the room 
and make sure that the paper for figuring is not used on top of Answer 
Booklet.) "Read the directions and begin at once without further instruc­
tions." Allow ELEVEN MINUTES, then say: "Stop. Now turn to 
Tod d."

Test 6—Fifteen minutes
Say: "Adjust your Test Folder and Answer Bookletfor Test 6. Notice 

ftaf ftoro aro Iwo pagoj I tk  fod. Road fto dfrocdouj and tog** wortiag 
at once without waiting for further instructions." Allow FIFTEEN 
MINUTES, then say: "Stop. Now turn to Test 7."

Test 7—Ten minute#
Say: "Xdfud/luaworBoo&lof. I^w*ll% of;wodfbjl^/ar/igur*M g 

a%y lougor. Nofko fAal f&oro aro *wa pagor fAlj fod. Road d$rocfumj
ami begin working at once." Allow TEN MINUTES, then say: "Stop. 
Now turn to Test 8."

TestS—Five minute#
Say: "/Idfudyaur^4ujworBaatlof. Roaddtrocfwww andkgfu wr&fug 

af mwo." Allow FIVE MINUTES, then say: "Slap."
Answer Booklets should be collected a t once, the Test Folders im­

mediately afterwards.
* Based on approximately 3000 cases for colleges of high admission standards, 15c 

the four high school grades.

Number Relations Section
Tests 4, 5, 6

1% equal or exceed-----
10% equal or exceed.. . .

40
3 1

47
37

54
42

62
48

60
45

66
54

20% equal or exceed---- 28 31 34 40
S?
35
%

48 5725% equal or exceed
30% equal or exceed----
40% equal or exceed.. . .

26
25
23

29
27
25

32
3*
29

38
35
SI

46
4440

%
53
4Q50% equal or exceed 20 23 26 37 45

60% equal or exceed___ 18 20 23 27 27 34 41
70% equal or exceed___ 16 18 20 % % &75% equal or exceed 15 17 19 23 24
80% equal or exceed___
90% equal or exceed___

%4
11

16
*3

18
15

21
J 7 11

28
24 34

20
99% equal or exceed----- 7 8 9 9 1 0 12 16

High School Information Section
Tests 7, 8

1% equal or exceed----- 55 59 6l 66 68 74 83%o% equal or exceed.. . .  
20% equal or exceed-----

46
41

48
43

52
47

56
50
49
46

59
§ i

S

66
61

72
6725%  e q u a l o r  exceed 

30% equal or exceed—  
40% equal or exceed—

39
37
34

41
40
37

45
44
41

59
57
SI

65

s50%  e q u a l o r  exceed 32 35 37 42 46 56
60% equal or exceed___ 29 32 35 39 42 47 53
70% equal or exceed___
75%  e q u a l o r  exceed

26
24 8 IS II 1? & ?7

80% equal or exceed.. . . 23 26 30 32 36 40 45
90% equal or exceed.. . . 19 24 26 28 30 35 40
99% equal or exceed___ 10 14 16 19 24 27 30

cases for colleges of average and low admission standards, and $00 cases for each of
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DIRECTIONS TO STUDENTS
! GawroZ.— These tests are designed to measure the speed and the accuracy with which you think and act. Both speed and accuracy are im- 
fportant. Give your entire attention to the things you are instructed to do. You will probably not be able to finish all of the exerdsea in the 
%tane allowed, but work rapidly and finish as many as you can. The Gist thing is to follow the specific directions given below for handling your 
I Test Folder and your Answer Booklet. The Instructor will read these directions while you read (silently) with him and follow each one of the
[directions as you read.

[A. Do not open this Test Folder or turn it over until directed to do so.

Your Answer Booklet is sealed and under no circumstances are you to open it during the test. 
I swers, not for figuring.

'CL To adjust the Test Folder to the Answer Booklet, follow each step given below as it is read.

During the test, do not put any marks of any kind in it.

It] is to be used W y for recording an-

a. Lay your Answer Booklet on the desk with the title-page up. Lay the Test Folder on top of the Answer Booklet so that the right- 
hand edge comes just along the line at the left of the short column of squares and letters on the Answer Booklet headed "For Sample 
Exercises/' Move the Test Folder up or down until the numbers at the end of the Sample Exercises below and those in front of the 
groups of squares and letters correspond; that is, the " I 's"  should oome side by side, and also the "2's" and the "3's." Read the Gist 
Sample Exercise below and also the "N ote" that follows it.

SAMPLE EXERCISES
1. America was discovered by Columbus in 1.1607 2. 1492 3.1620............................................................................................. 1

JVbk. — In  the exercise above," 1492 " is the correct answer. To show that you think this is the correct answer, make a mark like 
this "X" in the square that contains the "2." You place the mark in this square because "1492" is answer No. 2. In general 
this is the way you indicate all of your answers in the test. Bear Grmly on your pencil when you make the marks. If you Gnd 
you have marked in a wrong square, do not try to erase the mark, but simply draw a circle around it and then mark in the square 
that you think is the correct one. Now do Exercises 2 and 3 below.

2. Automobiles always have wooden wheels. If this statement is true, mark "X" through the " t "  (true); if the statement is false, 
mark "X " through the " f"  (false)..................................................................................... .............................................................. I

3 .7  +  8are: 1.11 2 .15 3.13 4 .2 3 ............ . ....................  .................. . .................................................  ..........................  $

b  When you turn this leaf of your Test Folder you will have Page 1 before you. Then you will move the Test Folder to the right until 
its right-hand edge comes just along the line a t the left of the column of letters headed "For Page 1." Then you must move the Test 
Folder up or down until the numbers correspond.

e. Turn this leaf of your Test Folder dear back and under your Answer Booklet, creasing it at the fold so that it will lie Gat. Wait for 
directions.

HOUGHTON MIFFLIN COMPANY
Boston New York . Chicago . DaBa# * Atlanta . SanFranciaco



SbniecdM&wsdbdkmaentBintbisteabare 
true and some are false. Read each 
statement carefully. If you think it is 
a  true statement, mark through the " t "  
(true); if you think the statement is 
false, mark through the " f "  (false).

DIRECTIONS

1. Alexander Hamilton was our second president..............................................
2. Sound is transmitted more rapidly than heat ............  . ......... .................
3. I t  is possible to construct a square if the length of the diagonal is known.
4. The medieval serf worked for wages..........................................................
5. The tibia is a gland.................................... ........... ......... .......................
6. A vacuum means relative absence of gases...............................................
7. Ptolemy was a Greek................................ ..................................................
8. Volume equals weight times density . ............................................. .........
9. Old valleys usually resemble plains..........................................................

10. Gastric juice functions in digestion.........................................................

11. Profits from partnerships are spoken of as corporation dividends..................................
12. Sulphides can be converted into oxides by roasting.................................... ....................
13. Matthew Arnold was bora in America..............................................................................
14. The United States is the oldest republic in the world.....................................................
15. Glacial formations occur in the torrid zone..........................................................................• j
16. Hamlet is a character used by Shakespeare....................................................................... |
17. The Boston Tea Party occurred as a result of trade restrictions imposed by EngU uW ^
18. AH plants have root tubercles................... ........ ..................................... ....... . . . . .
19. Lymph contains white blood corpuscles...................... .............. ....... ................. .......... .. j
20. Louisa Alcott composed The Star-Spangled Banner.. ; ...... ........... ............ ...........\

21. An angle of 45° is called an acute angle................................................... ..
22. U.S. senators are appointed by the governor of each state..........................
23. Either of two parties signing a promissory note is liable for payment
24. Public utility corporations are usually privately owned................ ....... ......
25. Charlemagne lived prior to the Renaissance.................................. • ............
26. Deltas are produced by volcanic eruptions...................................................
27. The Roman Empire borrowed much of its culture from the early Greeks.
28. The Ohio River joins the Missouri River at St. Louis.......... .......... ..
29. Universities were numerous during the Middle Ages...................... ......... .
30. Congress has power to regulate Interstate commerce. . . . . . . . . . . . . . . .

31. Starches are changed to sugar in the process of digestion............................ .....................
32. Antimony is a metal used for medicinal purposes...............................................................
33. Books were printed with movable type before the Gallic W ars..............................
34. Hannibal was a descendant of Cleopatra............................... •*•**;** * \* * \ ................. .
35. The Ionic order of architecture is characterized by a scroll......... • .............. .................
36. The Articles of Confederation were drafted during the Civil W a r . . . . . . . . . . . . . . -----
37. The lungs remove oxygen from the air we breathe. . . . . . . ...... .......................................
38. The executive branch of the government passes on the constitutionality of laws. . . . .
39. The Siege of Yorktown occurred during the French and Indian Wars........... .
40. The average automobile storage battery is rated at 6 volts............"  "  - ............- -
41. The city manager plan is the oldest known form of city government.....................
42. Most plants obtain their food directly from the a ir . ................... ................... ..
43. The endocrines are glands......................................... ..........................
44. The toad is a mammal........ .................................................................. .
45. Germany was a member of the Allies during the Great War. — ----
46. The religion of the early New Englanders was Calvinistic..................
47. In impeachment cases the House of Representatives tries the person.
48. The larynx functions in speech................................................................
49. The human body contains a high percentage of oxygen.......................
50. The Sherman Anti-Trust Law is baaed on the theory of reciprocity. .

■ End of all of the tests. Wait for instructions



Page 1

The words m the items in this test are 
inked up. Try to rearrange the words 
in each one so that they make sense. 
When you do this, you will fmd that some 
of the items do not form complete state­
ments; when the words do make com­
plete statements, you will find that the 
statement may be true or false.

When the words can not be rearranged 
so as to make a complete statement, 
m ark^x" through the " i"  (incomplete); 
when the statement is true, mark 
" x "  through the " t "  (true); when the 
statement is false, mark "x "  through
th e 'T '(fa lse ) .

Samples A, B, and C are correctly 
marked.

A. a cats cow grass-----. . . . . X  f i

B. horses feathers have all—  t  i
C. months warmest summer

th e ........... . . . . . . . . . . . . . . t  f )K

DIRECTIONS

1. east the in rises sun th e ........ ..........
2. 1% dies one have only. . . . . . . . . . . .
3. live dangerous near a volcanos to it
4. days there in are week eight a ........

TEST 1

5. gotten sea water sugar from— ............................y . . . . . . ....... ........... ......... .. $
6. sides every five square..............................................................................................................  #
7. and six seven equal twenty-three ten....................................... ............ .......... . 7
8. not eat gunpowder to good is ..................................................................................................  #
9. president Columbus first the America of................ ...... . . . . . ___  . . . . . . . . . . . . . . . . . .  #

10. water and are butter from cheese made.................................................................................  1#
11. every times makes person mistakes a t ........................................................... ........ . . . -----  11
12. temperatures melts snow low at . .................. ................... .. ............................................  12
13. brings avarice man friends a ................................................................... ...................... 13

14. friends us disaster will true not...............................................................................................  14
15. external deceptive sometimes appearances b e ;: . . . . ........ ...............  . .  i . . . . . . . ------  13
16. Washington Canal 1776 Panama the in bu ilt......................................      1#
17. inflict men needless cruel sometimes pain................................................................  17
18. grow and potatoes trees carrots on fruit . . .       13
19. health necessary wholesome is for food.......................       13
20. never who heedless those stumble a r e . ................     20
21. always not a a bank cashier m an.................................................................... ......... ...........  31
22. frequently birds' diamonds nests are in found............................ ; ........................................  32
23. we wrong those us always who...................................................................... ................ . -. 33
24. sympathy good obedience qualities a n d ...................  31
25. seen can the moon nights not be some. ...... ....................   23
26. to aid deep great snow a military maneuvers . ..............................................................   23
27. company keeps man a judged by the is h e ....................................................    27

28. usually complacency quiet a  life ................ ........ ..."......... ...............................— - ; ____  33
29. sails is steamboat usually by propelled a ......... ......................................................................  23
30. feeling is of painful exaltation the seldom...... ..................................................... ................  30
31. end a an data prorata and words with th e .............. — .................... ............. ..................  31
32. willingly beggars of others that given which is......................................................................  32
33. known prehistoric elephant to animal the is been have a . .  . . . . . . . . . . . . . . . . . . . . . .  33
34. meek the are blessed saith they for shall........................................................     ##
35. consequence people full few the acts of their appreciate-------. . . .  . . . . . . . . . . . . . . . . .  35

36. forests vast cities large usually immediate within the of vicinity found are..........................  36
37. we cause of can easily the relationship between effect social life in ........ ......... .... . . . . . .  37
38. judgment man's himself from free a  of likely bias be to is . : ...............   33
39. proverb hand bird bush two in in a the worth is is famous a the th a t ........................   39
40. leather paper primitive quantities food consumed as people by great and are i n ...................#

End of Test 1. Do not turn to the next page until instructed to do so.



TEST 7 (coat'd) |
25. An Instrument depending on atmospheric pressure for its operation is the 1. siphon 2. hydrauHcpress 3. thermometer 4. telephone

5. voltaic cell............................................................................................................................................................................................  ^

26. In the opinion of the people of his time the greatest living poet was 1. Pope 2. Addison 3. Steele 4. Defoe 5. Swift...................    f

27. If the sides of two triangles are respectively proportional, the triangles are 1. congruent 2. similar 3. proportional 4. scalene ^
5. isosceles.........................................................................................................................................     ^

28. Low-voltage alternating currents are "stepped up" by means of 1. interrupters 2. condensers 3. rheostats 4. dynamos 5. trans- jf
formers......................................................................................................       ?

29. The Socialist Party has generaUy advocated 1. doeed shops 2. high tariff 3. government ownership 4. wage reduction 5. am#"
strike laws.................................................................................... ............................................... ...................................... .............. . . . . . . .

30. A measure which safeguards the people's rights is the 1. income tax 2. revenue tax 3. prohibition 4. protective tariff 5. refema#^
dum ...........................................................................  .....................................  ........................... ................  ........  ...................... .............. :

31. One of the first telescopes was made by 1. Bacon 2. Galileo 3. Newton 4. Kepler 5. Archimedes............... i . ......... ...........

32. Price is essential to 1. consumption 2. production 3. exchange 4. manufacturing 5. raising crops...............     #

33. The velocity of sound in air expressed in feet per second is about 1. 980 2. 240,000 3.186,000 4.1100 5. 93,000,000.. *

.. j
34. A poem with symbolic characters is a 1. limerick 2. epic 3. lyric 4. elegy 5. allegory...............     %

35. The diameter of the earth is about 1. 4000 mi. 2. 5000 mi. 3. 8000 mi. 4. 25,000 mi. 5. 240,000 m i............ ..........   /

36. Whitman's “ O Captain, My Captain" commemorates 1. Dewey 2. Lincoln 3. Napoleon 4. Roosevelt 5. Wellington. I

37. A collection of tissues specialized for a definite function is called an 1. organism 2. cell 3. larva 4. organ 5. tissue.. . . .

38. "The Wreck of the Hesperus" was written by 1. Holmes 2. Longfellow 3. Riley 4. Stevenson 5. W hittier...................

39. The Canterbury Tales are 1. a history 2. a set of stories in prose 3. a collection of sermons 4. a set of stories in verse 5. a  p*
phrase of the Bible— ................................................................................................... ...........................................................................

40. Little Nell is a character in 1. Old Curiosity Shop 2. Henry Esmond 3. David Copperfield 4. Romola 5. Elsie Vcnner.. . .  . 7.

41. The Romans can be described best as having been 1. artistic 2. practical 3. imaginative 4. poetic 5. idealistic............ ..........

42. The circulation of the blood was discovered by 1. Harvey 2. Newton 3. Weissmann 4. Darwin 5. Pasteur....................................|

43. Another term for an anti-cyclone is a 1. low-pressure area 2. tornado 3. hurricane 4. high-pressure area 5. typhoon: ...............

44. Cicero gave his orations against Catiline in 1. 271 b.c. 2. 63 b.c. 3. 381 b.c, ' 4. 267 a.d. 5. 476 a.d............................ ................. fj

45. A person connected with Hull House is 1. Clara Barton 2. Jane Addams 3. Woodrow Wilson 4. Julia Lathrop 5. M ary E. j

46. 2.246 +  V 3 T =  1..02246 2..002246 3..2246 4.22.46 5 .2 2 4 .6 . . . . . . ........................................................................................... ..

47. The poets of the Romantic movement were most Influenced by 1. the revival of learning 2. the discovery of America 3. the iavm
tion of printing 4. the American Civil War 5. The French Revolution.................................................................................................. .

48. Relative humidity is often measured by means of 1. barometers 2. thermometers 3. hydraulic rams 4. galvanometers 5. hygro-1
meters........................................................................................................................................................................... #

49. An example of an igneous rock is 1. granite 2. marble 3. sandstone 4. limestone 5. chalk............................................................. .

50. Entomology is the science of 1. fishes 2. words 3. insects 4. birds 5. minerals...............................................................................

End of Test 7. Do not turn to the next page until instructed to do so.
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TEST 2

l a  each of the exercises in this teat, 
(hei&n&twmTvonisinikdicBiueieL&kxi 
lb each other in a certain way. T h e  
third italicised word is related to one 
eg the four numbered words in the same 
way that the first two words in italics 
are related to each other. Thus, in the 
fu*t sample exercise below you may 
read, is to Mwc as prow is to (which 
one of the four numbered words?) No. 
% geen." To indicate this, mark an "x "  
m square Number 2. In the second 
sample exercise you may read, "FwA 
is to atmma as man is to walks." In  the 
third, "Day is to mqyM as toAik is to 
Mask."

Sample Exercise*
1 sty, : : yrow 1. table 2. green 

3 warm 4. big.....................CBEIEK3

2. jWA, rwfms : : 1. paper 2. time
3. girl 4. w a lk s . . . . ............Wlilmia

3. ddy, ntphf : : wAtfe 1. black 2. red
3. clear 4. pure................ B B S E

DIRECTIONS

1. *6mf, duw / : : krps 1. big 2. monster 3. small 4. queer............................................  1
2. &opa, daapafr : : Aoppfncw 1. frolic 2. fun 3. cry 4. sadness.................................. .. 2
3. dress, woman : :/eo#ers 1. man 2. bird 3. neck 4. pillow...........................................  3
4. man, hread : : cow 1. milk 2. bam 3. calf 4. grass........................................................  4
5. ear, tear : : eye 1. see 2. hand 3. dark 4. th in k .........................................................  #
6. ywi, yowny : : adidf 1. old 2. woman 3. child 4. p a re n t................................ .............  S
7. d&amaZ, cAeezyW : : dart 1. sad 2. night 3. bright 4. quiet............................................ 7
8. (orrfd, /ny&d : : eynafor 1. desert 2. north pole 3. Canada 4. zone..............................  #

9. rod&dor, W  : : rg/nyerafor 1. ice 2. electric 3. cold 4. food.......................................  #
10. Bon, anfmaf : : rose 1. beautiful 2. summer 3. plant 4. grow .. ...............................  1#
11. (obrafe, welcome : :  pain 1. adversity 2. prosperity 3. pleasure 4. friends................ 11
12. atip, canoe : : farye 1. small 2. water 3. row 4. r i d e ................................. ................  12
13. yes, no : : qjprmaNoe 1. win 2. debate 3. deny 4. negative........  ..............................  13
14. education, iynorance : : wea#A 1. poverty 2. depression 3. riches 4. hea lth ..............  14
15. imitate, copy : : ineent 1. ingenious 2. cotton gin 3. Edison 4. originate..................  13
16. suitcase, cfottiny : : purse 1. leather 2. money 3. purchase 4. carry.........................  1#

17. ceBar, a t t ic : :  bottom 1. clean 2. top 3. house 4. s ta irs ..... .......................... . . . ----- 17
18. esfaWisk, abofiak : : bqyin 1. commence 2. slavery 3. wo%k 4. e n d .............................  13
19. esteem,/Wends : : despise 1. forsake 2. detest 3. enemies 4. hypocrites . ------- . . .  19
20. historian, Jacts : : nooetiat 1. writer 2. fiction 3. author 4. dates.......................... . 20
21. engineer, tocomotise : : cba%#eur 1. automobile 2. engine 3. train 4. conductor —  21
22. abundant, cheap : : scarce 1. plentiful 2. costly 3. hoard 4. restricted................. 22
23 caress, iooe : : strike 1. anger 2. child 3. lockout 4. violence....................................... 22
24. mountain, eaiby : : idiot 1. genius 2. stupid 3. brain 4. feeble-minded.....................  34
25. darkness, Ztykt : : stiffness 1. moonlight 2. right 3. bright 4. sound...........................  25
26. complex, sunpb : :  di#kuff 1. brittle 2. complicated 3. easy 4. unfathomable — ..  23
27. free, fimb : : arm 1. body 2. man 3. Anger 4. person..................................................  27
28. diamaf, dark : : ckee%fuf 1. joyous 2. bright 3. gloomy 4. lad.....................................  23

29. doy, bark : : train 1. whistle 2. locomotive 3. run 4. conductor.............. ..................  29

30. shoes, feather : :  cake 1. coffee 2. frosting 3. flour 4. sweet............................................. 39
31. war, yrigf : : peace 1. treaty 2. end 3. sadness 4. happiness....... ............................... 3#,
32. hawk,chickens : : toad 1. frog 2. insects 3. snake 4. Ash........... ............... ........... .. 32
33. )fabby, riyid : : weak 1. strong 2. stout 3. Aashy 4. hostile.........................................
34. briyhf, dark : : aferf 1. sluggish 2. intelligent 3. arid 4. puerile......................... .......
35. rabbit, timid : : aofdier 1. popular 2. valiant 3. quick 4. peaceful..............................

36. cofd, ice : :  heat 1. lightning 2. warm 3. steam 4. summer..............  ................ .......
37. wheat, jEefd : : jfour 1. bread 2. eat 3. sack 4. mill........................................................
38. pipe, water : : wire 1. copper 2. small 3. electricity 4. p o le ......................................

39. f&f#, year : : Tuesday 1. day 2. month 3. week 4. W ednesday........................ ..

40. sumptuous, ezpensw* : : awftry 1. economical 2. Aerce 3. timorous 4. oppressive.. .

End of Test 2. Do not turn to the next page until instructed to do so.



TEST 7
DIRECTIONS. — Read the first part of each exercise. Then select from among the numbered words or groups of words the one th a t maj 
the best (truest) statement when put with the first part. Mark in the proper square to indicate your selection. |

1. "Gulliver's Travels" is the story of 1. an early traveler in America 2. one of the first African explorers 3. the life of a missionary I
4. the struggles of a man to get into Heaven 5. the imaginary adventures of an English sea captain............................................ J
• • ■■ '  ' I

2. A gas which supports combustion is 1. hydrogen 2. nitrogen 3. carbon dioxide 4. oxygen 5. carbon monoxide..........................

3. The supplement of an angle of 30° is 1.40° 2. 70° 3.110° 4.150° 5 .1 7 0 ° . . . . . . ............................................................... ... i
I

4. The square root of a2 +  2ab +  b2 is 1. ab 2. a -  b 3. (a +  b)2 4. a +  b S. (a — b)2...............................................................   1

5. The president of the Confederacy was 1. Lee 2. “ Stonewall" Jackson 3. Jefferson Davis 4. Thomas 5. McClellan.........................J

■ ■ . ’ ■ '■ ■■ 1 ‘ . '■ ' ’ ' .......  I

6. The story of the Creation is found in 1. Exodus 2. Revelation 3. Leviticus 4. Genesis 5. Proverbs............. .........

7. Hydrogen may be made by the action of hydrochloric acid on 1. sodium chloride 2. zinc 3. copper sulphate 4. sodium hy%&iujuus
5. potassium chlorate.................................................... .................................................................. ............... ................ ..............................

8‘ 1 .-38% * 2. 3a%* 3.38%* 4. 3a«b» 5 . - 3 8 % * . . . ............................................... ............. ....................... ..................
|

9. A general statement which is accepted as true without proof is called an 1. axiom 2. hypothesis 3. magnitude 4. postulate I
5. theorem..................................................................................................................................... ................  ........................ .. . )

10. The first president to make excessive use of the “ spoils system" was 1. Jackson 2. Adams 3. Madison 4. Grant 5. Roosevelt. .. 1

11. Dickens was much impressed by 1. the need for social reform 2. the greatness of the British Empire 3. the importance of scientific I
truth 4. the wickedness of the Russians 5. the value of French literature..................................................... .......................................?

I
12. The intersection of two planes forms 1. point 2. tangent 3. line 4. arc 5. sector..............................    1

13. The author of “ Innocents Abroad" is 1. Hawthorne 2. Dickens 3. Stevenson 4. Carlyle 5. Mark Twain.....................................j
14. “ The House of the Seven Gables" was written by 1. Dickens 2. Hawthorne 3. Poe 4. Cooper 5. Fielding................   I

15. Monopoly is based on limitation of 1. supply 2. cost 3. utility 4. demand 5. value......................................................   ?

. ' .......... |
16. a*/a* is the same as 1. a*/a* 2. aVa* 3. 3a 4. 5/3 5. a2..................................................................    *

17. The Civil War ended in 1.1871 2.1867 3.1870 4.1861 5 .1 8 6 5 .. . ...........      j
18. If a : x = 1 :2, x equals 1. £ 2. 2/a 3. 2a 4. a/2 5. 2 ......................................................................................................' ............  |

19. Bismarck's chief work was 1. unification of Germany 2. establishment of schools 3. establishment of freedom of the people j
4. a great navy 5. industrial development............. .......................................................... ....................... .̂...........................................

a b20. When -  = b, x equals 1. ab 2. ^ 3. -  4. b — a 5. a — b ...................................... ..............................................
x b a • - •

' ' . . :-l
21. “ The Gold Bug” deals with 1. adventures in the Klondike 2. forty-niners’ rush to California 3. experiments with insects 4.

treasure 5. mythology..................... ................................... 1................. .. .............. . • .......... ...................................... ................ .......... . y |

22. Pan is represented as partly 1. dog 2. fish 3. goat 4. snake 5. horse............................................................................................

- '
23. If a triangle containing 30 sq. ft. has an altitude of 6 ft., the base is 1. 5'  2. 18' 3. 15' 4. 12' 5. 10'...........................

24. Barometers are used to measure 1. humidity 2. rainfall 3. air-pressure 4. gravity 5. electricity...................................

Without waiting for Instructions continue this same test on the next page.
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*
TEST 3

In  this test, one of the four numbered 
words is related to the word in italics 
at the left. In some cases the words 
mean the same or nearly the same; in 
other cases they mean the opposite or 
nearly the opposite.

DIRECTIONS

1. pnm 1. bad 2. stem 3. terrible 4. ta l l ............................................
2. 1. tiresome 2. difficult 3. short 4. slim ..................................
3. oMmo 1. allowance 2. intolerable 3. permit 4. abstain................
4. commend 1. recommend 2. suggest 3. verify 4. approve .............
5. 1. space 2. width 3. long 4. tim e........................................
6. mfnwa 1. subtract 2. add 3. times 4. plus........................ ..—

7. eureka# 1. cautious 2. vicious 3. troublesome 4. young...............
8. hey 1. beggar 2. entreat 3. steal 4. forgiveness........................
9. dg/edwe 1. dependent 2. normal 3. old 4. broker......................

10. conynByufe 1. assemble 2. inhabit 3. confederate 4. congregation

In each exercise find the word that is 
related to the word at the left, and indi­
cate which one you select by placing 
an " x "  in the proper square. Also 
mark the letter "s," if the meaning of 
the two words is the same; if the mean­
ing is opposite, mark the letter "o." 
Note how the sample exercises are 
marked.

Sample Exercise*
1. add 1. bent 2. hot 3. water

4. s a d . . . . . . . . . . .......... [DISIEEls*

2 . wAa* 11 black 2. safe 3. raw
" 4. r e d ........................ EmSG] * *

1. tired 2. smart 3. level 
4# large . . . . . . .  . . .» 0 0 6 3 0 X 0  ...

11. cmdkwa 1. heedless 2. violent 3. stupid 4. fe a r .................................
1 2 . %%##y 1. void 2. notify 3. approve 4. nothing... .............................
13. amfrudief 1. disobedient 2. evict 3. confirm 4. argumentative..........
14. kyfhk 1. readable 2. writing 3. smudgy 4. five ______ __________
15. clew* 1. butcher 2. break 3. fall 4. split ...................................  . ..
16. taw * 1. herald 2. king 3. villain 4. fo o l.................................  ........
17. depfek 1 .delete 2.incompkte 3.desolate 4.exhaust . . .
18. doctk 1. refractory 2. daring 3. dead 4. vituperant___ . ____: . .
19. cowwA* 1. dissemination 2. conserve 3. dismiss 4. usurp....... ..........
20. ostmder 1. deleterious 2. perturb 3. destroy 4. ap a rt...................... ..
21. oBnwaftc 1. eccentric 2. precarious 3. egoistic 4. v itrio lic ................
22. occwmidofc 1. diversify 2. wealth 3. detonate 4. dissipate . . . .  .
23. Auyyord 1. spectral 2. gaunt 3. lively 4. acrimonious.........................
24. hegmfrcA 1. cleanse 2. snaffle 3. alleviate 4. character....... .............

25. ir&aoms 1. wholesome 2. haughty 3. doleful 4. refreshing................
26. momcfdowa 1. universal 2. immaterial 3. precarious 4. early.............
27. cWmyerd 1. predicable 2. praiseworthy 3. dependent 4. opportune
28. jin tk  1. verb 2. unpractical 3. linguistic 4. lim ited........ ............. ...
29. cred# 1. installment 2. creditor 3. payment 4. debi t . . . . . . ----
30. Zwcrofw* 1. perfidious 2. powerful 3. profitable 4. pragm atic.............
31. oamdwoM* 1. fair 2. diligent 3. precious 4. predacious....................
32. kwyn 1. apostolic 2. genial 3. cruel 4. expedient........................ . . .
33. twmendo 1. insinuation 2. diminuendo 3. largesse 4. pronouncement
34. frmwknf 1. transport 2. permanent 3. primitive 4. discursive..........
35. omWyuou# I. senseless 2. fetid 3. eruptive 4. equivocal ............ .........

36. 1. understandable 2. restricted 3. Anal 4. consecutive.
37. dwdr&e 1. invective 2. inquisition 3. composition 4. aborigines . . . .

38. podtok 1. mitigate 2. nullify 3. temporize 4. ravish...........................
39. tmpectmwMM 1. financial 2. beggar 3. opulent 4. virtuous................. .

40. swperctfwMW 1. assiduous 2. buoyant 3. deciduous 4. meek...............

11
12
12
14
12
1#
17
1#
19

20 
2# 
a  
:: 
2#

End of Test 3. Do not turn to the next page until instructed to do so.



20. Two companies of 150 men each unloaded 4500 bags of cement. How many bags more than their share did 10 men unload who tallied 
* 200 bags? 1.10 bags 2. 20 bags 3. 30 bags 4. 40 bags 5. 50 bags....................................................................................................... j

TEST 6 (coat'd) j

21. A square plot of ground measures 5" by 8" on a scale map. The scale of the map is 1" equals 25 ft. How many square feet does the
plot contain? 1.1000 2.2500 3.10000 4. 25000 5. (4 0 X 2 5 ):....

22. Christmas cards are purchased by a department store a t $4.32 per gross.
50% on the cost price? 1.54^ 2. 48# 3. 4.8*S 4. 5*5 5. 50#!.............

23. If canned peaches cost twenty-five cents per can when sold individually, how much more or less will they cost per can if purchased j
$2.52 per dozen? 1. 48#! more 2. 48# less 3. 4#! more 4. 4# less 5. same price.......................................................................... .........t

24. An irrigation trench permits a How of 320 gals, of water per hour. This allows for & inch irrigation depth. What rate of How would h# |
necessary to allow for .4 inch irrigation depth? 1. 2 2. 200 3. 480 4. 640 5. 241f...........................................

25. Five partners invest respectively $6000, $4000, $3000, and $2000 in a commercial venture. How much should the man who invests
$3000 receive as his share of total prohts amounting to $2500? 1. $125 2. $250 3. $500 4. $375 5. $625........................... ............. .

26. An automobile is driven at an average rate of 45 miles per hour in dear weather and 30 miles per hour during a storm. How long wiB %' 
require the driver to reach his destination 400 miles distant if the first six hours of travel are accomplished in clear weather? l .  4 j  hrs.
2. 6 his. 3. lO&hrs. 4.11.06 h is : 0. 22.13 hrs ............................. . . . . : .............................. ............................................ ........ . . . . . .

'  ̂ ' '' ' ' '  ̂ ' - , - : ' . '  ̂ S
27. Garden “ A” is 50 ft. by 30 ft. Garden “ B ” is 70 ft. by 20 ft. A is how many times as large asB? 1. f  2. 3. 4,

5' “ .........; ...................... ............. ................................ ............... ........... .......................................................... ......... ...............................
28. A watch gains at the rate of 30 seconds per day of 12 hours. If the watch is set at 12 noon, how fast will it be at six f.m. the same

day? 1 .30  sec. 2.6*- 3 .6*  4. 15 sec. 5.180 s e c . . . . . . . . . . . . . . . ..................................; ..................................................... .........I

29. Sugar purchased at $1.45 for a 25 pound bag is how much cheaper per pound than bulk sugar at seven cents per pound? 1. 1-|# 2. 304
3. j#! 4 .2*# 5 .5 # ..................... .......................  ................................. ......................................  .................................................— f

30. The wages of a man working in a factory at $40 per week of 48 hours were reduced 10%. Later the factory reduced the hours of wo*
to 44 per week with a proportionate reduction in wages. What was the weekly wage after the second reduction? 1. $28.80 2. $30
3.$31.50 4. $33 5. $33.66§.............: .  ......................... ................................. .................................................... ...............................

At what price per dozen must these cards be sold to realize

31. Interest is added and compounded semi-annually by a savings bank. What will be the total credit on a deposit of $100 in this
the end of one year if interest is computed on the basis of 4% annually? 1. $104 2. $104.02 3. $96 4. $96.04 5. $104.04............ ... ^

32. If apples cost one fourth as much as oranges and oranges cost twice as much as bananas, how much will twenty apples cost if the price j
bananas is thirty cents per dozen? 1. 20# 2. 25# 3. 30# 4. 35# 5. 4 0 # .............V..............................................................................

. * *

33. At what price per pair must shoes costing $42 per dozen pairs be sold to show a profit of 30% on the sale price? 1. $3.50 2. $4.(8!
3. $5.00 4. $5.95 5. $6.75........................... ....................................... ............................................................................................................

34. A consultant earns $75 per day when engaged. His permanent income from investments amounts to $15 per day. How long will i 
take him to accumulate $675 if he is engaged in consulting work only one fourth of the time? 1. 15 days 2. 40 days 3. 25 days
4. 30 days 5. 20 days.......... ........................................ ................... ............. ....... .....................................................................................

35. a is one fourth as large as b 
b is twice as large as c 
c equals 6.

. Q -  a +  b — * 
Solve for Q

1 .1 4 | 2. |  3 .6  4 .5 f
c

End of Test 6. Do not turn to the next page until directed to do so.
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TEST 4

1. 26,33, 40,4 7  1.54,61 2.54, 60 3. 53, 60 4 .41 ,34  5 .5 4 ,4 0 ..............................  1

2 .7 1 ,6 2 ,5 3 ,U  1 .34,24 2.33,24 3 .35 ,30  4 .35 ,26  5.34,16 ..................................  2

3.2,10,60,250  1.1250,12500 2.1000,6250 3. 1250,6250 4. 500,2500 5. 2500,6250 3

In  each of the items in this test, the 
numbers in italics at the left are ar­
ranged in a certain order. By studying 
the relations of these numbers you are 
to decide what two numbers would come 
next in each series. Select the right two 
numbers from among the pairs listed in 
each item and indicate your answer by 
marking in the proper square.

DIRECTIONS
A. 112,66,28,14,7 1. 3$,0 2. 3 J , f  3. 4^,2* 4 .2 $ ,f  6. 3 |,  I f ...................  4

5. S i, 4 h  5 ,5 \ ,  6 i  1. 71, 8 i  2. 71, 7 3. 71, 8 4. 6 f , 71 5. 7 f, 7 1 ..........   6

6. 14h 14h U h  U  1. 131, 131 2. 131,13 3. 121, H f  4. 13f, 131 5 . 13f, 1 3 1 .... «

7. 44,46,47,49,50,52  1.51,53 2. 54, 56 3. 52, 54 4.54,55 5 .5 3 ,5 5 .........  7

8. 50,47, 41,38, S? 1. 29, 23 2. 25, 21 3. 26, 20 4. 27, 20 5.28,22 ............................ 8

$ .2 0 ,15 ,22 ,17 ,24 ,19  1.14,21 2.26,21 3.26,31 4 .25 ,30  5 .16 ,11 ...................... I

10. 1 ,1 , 71,71 1.1, I f  2 .2 ,2 1  3 .3 1 ,4 1  4 .2 ,2 1  5 .2 1 ,2 1 ...................   II

Note carefully the sample exercises 
below.

Sample Exercises
1. 2 ,4 ,6 ,8 ,1 0 ,1 2  : 1 .14, 16 2. 6 ,8

3 .2 .4  4.13,14 5 .16 ,18
. B 0 0 Q 0

2. 9 ,8 ,7 ,6 ,6 ,4  :X. 4,2 2 .4 ,3  3 .3 ,2
4 .3 .4  5 .5 ,6 ...................B 0 H 0 0

3. 2 ,2 ,S ,3,4,4  :1 .4 ,4  2 .4 ,5  3 .3 ,3
4 .5 ,6  5 .5 ,5 . ............    E S E E H

4. 1 ,7 ,2 ,7 ,3 ,7  :1 . 7, 7 2 .4 ,7  3 .8 ,7
4 .7 , 4 6 .7 ,3 ..................B IS 0 B 0

11. SI, SI, 6 ,6 1  1. 61,7 2 .6 1 ,7 1  3 .7 1 ,9  4 .7 1 ,8 1  5 .5 1 ,6 1 ...................................  11

12. 35, 28i, 2 2 ,15i 1.15, 21 2.11, 11 3. 9, 21 4. 8 ,1  5. 10, 3 1 ............    18

13. 26,29, 32,22, 25,28 _ 1. 18, 20 2. 38, 41 3. 18, 21 4. 20, 23 5. 19, 22......................  IS

14. 66, 55, 63,60,46,41  1. 45,36 2 .42 ,40  3 .35 ,29  4. 36, 31 5. 35, 28 ... . . . . . . . . .  14

15. 16,19, 24,31,40, 51 1. 65, 78 2. 79,96 3. 64, 79 4. 62, 75 5. 63, 76...   W

16. 36, S3, 32, SO, 27, 26,24,21 1. 20, 18 2. 22, 24 3. 18, 17 4. 19,18 5. 18,15......... 18

17. 2 ,4 ,5 ,1 0 ,1 1 , 22 1. 44, 88 2. 23, 46 3 .44 ,45  4. 27, 28 5. 35, 34 ..........................  17

18. 56, 57, 55,53, 54,52,60  1. 58, 59 2. 51, 49 3. 49,48 4. 48,46 5 .4 7 ,4 4 .............  18

19. 86, 87, 85, 88, 84, 89 1. 83,90 2. 85, 90 3. 90, 91 4. 93, 88 5. 94,88 18

20. 9,12$, 15i, 191  1.221,21 2 .22f, 261 3.221,26# 4. 221,26 5 .22f, 26   .............. 28

21. 33, 28,24, 21,16,12  1. 10,14 2. 14,10 3. 8, 5 4. 9, 4 5. 10, 9 ................... ...........  21

22. A ,  1. l i  1. 21, 31 2. I f ,  21 3. I H ,  21 4. I # ,  21 5. 1 * ,  2 1 ....................  22

23. 9,61, 7f, 51,51, 41 1. 51, 3 2. 91, 6 t  3. I f ,  f  4. 2 1 ,1  5. 5f, 6 1 ......................  22

24. 1 , 1 f t ,  2, 1. 8 f , 41 2. 4 f , 6 f  3. 2 f, 3 *  4. 3f, 4 f*  5. 3 * ,  3 # . . ..............  24

25. 74, 76,38,40,20, 22,11 1. 51, 71 2.13, 61 3.14, 7 4 .1 2 ,6  5. 51, 2 f  ................  26

26. 14,13,12, 69,58, 67 1.104,103 2.82, 81 3. 74, 75 4.39,31 5. 61, 6 0 . . . . . . . . . .  28

27. 145,144,142,138,130,114 1. 88, 781 2. 761, 741 3. 106,105 4. 108, 72 5. 82,18 27 

28:122,74,60,88,82,29  1. 261, 25 2. 25, 22 3. 271, 26f 4 .23 ,22  5. 2 6 , 2 4 . . . . . . .  28

29. 6 i,  6, 7, S i, 4 ,5 , 2 i,  8 ,4  1 .1 1 ,2 1  2. 2 f , 3 3 .3 ,2  4. I f ,  1  5 . 2 , 2 1 . . . ............  29

30. 1, i ,  l i ,  f ,  I f ,  1, l i  1. H ,  I f f  2. I f ,  I f f  3. -fa, I f  4 .1 ,2  6. 2 f  3 f ............  30

End of Test 4. Do not turn to the next page until instructed to do so.



TEST 6
DIRECTIONS. — Solve each of the problems. Indicate which one of the five answers you think is the correct one by marking in the pro? 

square. Do not mark in this booklet. Use the extra paper provided by the examiner for your figuring.

1. A train averages 55 miles an hour where track is in good condition and 40 miles an hour where track is being repaired. How many
hours will it take to travel 550 miles if three-fifths of the way is over track in good condition? 1. 2. 11£ 3. 10 4. 23f 5. 11

2. If Mary had 25 cents more than she spent today she would have 70 cents. How much did she spend? 1.25^ 2. 30f5 3.351 4. 40#
5 .4 5 ^ ................................................................................................................................................................................. ................................. . |

3. How much more interest is earned per year on $300 at 6% than on $300 at 4 |% ? 1. 45# 2. $2 3. $2.40 4. $4.50 5. $18................!

'  '4. A man earned $12 a day half of the time, $7.50 a day one-fourth of the time, and was unemployed the remainder of a sixty-day period.
How much did he earn during the period? 1. $472.50 2. $47& 3. $585 4. $360 5. $112£....................................................  I

'
5. If it takes 3 men four days to shingle a house, how many men would be needed to finish the job in one day? 1. 8 2. 6 3 .4  4.24

5 .1 2 ................................................................................................................... ..................................................................... . ‘ !

' ' !
6. How wide is a bln contaming 240 cubic feet of space which is 10 feet deep and 6 feet long? 1. 2 ft. 2 .20 ft. 3. 4 ft. 4. 400 ft. 5 .40# .

, '
7. Three fifths of twenty-five is equal to what part of thirty? 1. ^  2. ^  3 . 12& 4. # 5. &...................................................................  '

8. How much more will a dozen books cost at $6 a dozen than 12 pencils a t 5 cents each? 1. $6.60 2. $5.40 3. 4 0 / 4. 55*! 5. $2.40... '

9. If a man leaves home at ten o'clock walking at the rate of one mile in 18 minutes, when will he reach his destination,which is three miks
distant? 1.10:18 2.9:06 3.11:30 4. 10:06 5.10:54.................................. .........................................  :........ ................... . ;

10. A family of five uses twenty-five pounds of sugar during a month of thirty days. At this rate how much sugar is required per person per 
day? 1 .5 lbs. 2 . * lb. 3. j i b .  4. 6 lbs. 5 .11b............... .................................... .................. ....................... ...............................

11. The hour hand of a clock is three inches long. At 9 o'clock the tips of the hour hand and the minute hand are exactly five inches apart.
How long is the minute hand? 1. 5.8 in. 2. 5 in. 3. 6 in. 4. 4 in. 5. 3.9 in........ ...............................................   (

12. A city lot 100 feet square is how many times as large as one 25 ft. by 100 ft? 1 .4  2. -J- 3. 40 4. .4 5. f ............................................... 1

■ i
13. The rate of rise in a terrace is 3& feet for each ten feet of depth. How high is a terrace which is fifty feet deep? 1. 175 ft. 2. 1T& ft.

3. S if t .  4 .35 ft. 5.350 ft............................................................................... ............................................................................................ ' (

14. How far per minute does an airplane travel at the rate of .300 miles per hour? 1. 1 mi. 2. 3.1800 ft. 4. 84000 ft. 6. 5 m i..  |

15. A student spent $1.20 per day for meals for one month of thirty days. How long will the same amount of money last if only $  a* j
much is spent each day? 1. 60 days 2. 36 days 3. 35 days 4. 45 days 5. 24 d a y s ............................................................. 1

• . ■ ■ ‘ '  ■ .............................1

16. The grain that will last 300 horses for 150 days will last 225 horses how many days? 1. 200 days 2. 300 days 3. 225 days 4. IQQ
days 5. 199 days.......................................... ......................................................... ....................................................................................... *

17. At what rate per second is a man traveling who runs 100 feet in five seconds? Answer in terms of yards. 1. 20 yds. !• &§ yds.
3. 5 yds. 4. &J yds. 5. 3 f yds.............................................. ............................................................................................................................ t

18. What is the cost per square foot if a piece of copper 2^ ft. by 2£ ft. costs $1.25? 1. 10*5 2. 20*5 3. 30# 4.40*5 5 .5 0 # ........................1

19. What fraction multiplied by one half equals one fourth? 1. i  2. 3. -J- 4. £  5. J ...........................................................................

Without waiting for Instructions turn the page and continue this same test.



DIRECTIONS. — Solve each of the problems. Indicate which one of the five answers you think is the correct one by marking in the 
square. Do not mark in this booklet. Use the extra paper provided by the examiner for your figuring.

1. Change .25 to a common fraction 1. ^  2. 3. ^  4. ^  5. £ ......................................
2. |  divided by 9 1 .5  2. f  3 . / T 4. 16$ 5. I f .....................................................................
3. Add: 5, 29,1.58, 233.301, .52 1. 241.591 2. 269.401 3. 239.791 4. 242.791 5. 2415.91.
4. Find the ratio of 50 to 25 1. $ 2. 3 to 1 3. 25 to ^  4. $ 5. 2 to 1 ...............................
5. Subtract: 435.02 -  64.7137 1. 369.2963 2. 3712.963 3. 371.31 4. 370.3063 5. 429.6937
6. Divide 4/8.784 1.2.196 2.2.121 3.21.96 4.212.1 5. 2.198$...........................................

1

7. Find the square root of 729 1. 27 2.17 3. 23.2 4. 23 5. 33
8. Divide: 5.25/1575 1.300 2.30 3. 3 4. .3 5. .003..............

9. Multiply 3.456 by .9 1.31.104 2.311.04 3.3.1104 4.3.1114 5.31.114................................................... ...................
10. Divide 11 hours into five equal periods. State the length of each period 1. 2 hrs. 15 min. 2. 2 f hrs. 3. 142 mmmi

4. 2 hrs. 12 min. 5. f  hrs.............................................................................................................................................................
11. Solve:4 5 :1 5 :: 18 :x  1 .6  2 .4*  3.90 4 .9  5 .1 * ....................................................................  ....................................
12. *-§- divided by * 1. 2. 1** 3. * 4. 5. - r f r ...........................................................................................................
13. A rug 6 ft. by 9 ft.^qptains how many square yards 1. 6 2. 9 3. 54 4. f  5. 1 * .........................................................
14. Divide .0004/.000852 ,1. 2.31 2.2.13 3. .000213 4. .0000231 5.2.10$........................................................................
15. 2 hr. and 21 min. X 3 equals 1. 6$ hrs. 2. 1 hr. 3 min. 3.123 min. 4. 7 hrs. 3 min. 5. 6 hrs....................................
16. Change 41$$$ to a whole number and a decimal 1.41.213 2.412.13 3.43.13 4.4121.3 5.41.33............................

17. 51 yards less 22 feet is how many yards 1. 38$ 2. 38 3. 44$ 4. 42$ 5. 4 3 $ ...............................................................
18. 3 qt. 3 pt. plus 7, qt. 1 pt. plus 2,qt. 2 pt. are how many quarts 1. 4 f qt. 2. 16 qt. 3. 30 qt. 4. 18 qt. 6. 15 q t...
19. Multiply: 24.40 X  $ 1. 97.60 2. 6.10 3. 9.760 4. 61 5. 6 * ..........................................................................................
20. 5$ minus 2$ 1.2$ 2 .3$  3 .3$$  4.2* 5 .3 $ ............................................................................................................. ...
21. Multiply: $ X $ X $ 1. 2. 1$$ 3. -fo 4. 5$ 5. - fe ....................................................................................................
22. 124.69 X 0 X 3 equals 1. 474.07 2. 0 3. 4740.7 4 .3  5. .047407 ................................... ............................................ .
23. Add: 43$, 16$, 32$ 1. 91$ 2. 92$$ 3. 9 2 *  4. 91$$ 6. 9 3 * ....................................................................................
24. X/72 equals $, solve for X 1. 25 2. 35 3. 45 4. 115$ 5. * $ * ......................................................................................
25. What part of 75 is 15 1. *  2. *  3. 6$% 4 .5%  5. $ .................................................................................................

26. One fourth plus four and one third plus three and five sixths 1. 8 *  2. 7 *  3. 7 *  4. $$ 5. 8 *
27. 2 $ X 2 $  1 .5$  2. 4$ 3. 16$ 4. 1 5 .7 $ .................................................................................................
28. Find 11$% of 700 1. 88.6$ 2. 77$ 3. 78$ 4. 77.116$ 5. 77$............................................................

29. Solve:5 ^  1 .5$  2 . 1 *  3 . 6 *  4 .5$$  5 .6 $ $ ................................................................

.30. Subtract: 21$ -  *  1.18$ 2.20$ 3.16$ 4.16$ 5 .20$ ....................................................................

31. M S  ~  i  4.5 2. .406+ 3. 3.9+ 4. .39+ 5. .49.........................................................................

32. Square 25$ 1. 525 2. 625 3. 575$ 4. 650$ 6. 625$ ............................................................................
33. What per cent of 16 is 64 1. 25 2. $  3. 4 4. 40 5. 400.......................................................................
34. Find the average of 7.62, 2.39,10.81 1. 7.62 2. 20.82 3. 6.94 4. 6.60$ 6. 6.64............
35. 6$% of N equals 190. What is 100% of N? 1. 2000 2. 2720 3. 2540 4. 3040 5. 2125

36. 80 2 X 45~ ^  L  39S 2.31 3. 31$ 4. 39 5. 39$.............................................................

37. 2.68 divided by $ 1.1.78$ 2. .178$ 3.178$ 4.4.02 5 .4 2 ....................................... ..
38. 4* -r •§■ X 1* 1. 7* 2. 5* 3. 3* 4. 6* 5. 4-̂ -g-....................................................................
39. (6 +  12 - 3)2 1.15 2.225 3.3.24 4.324 5 .321 ...............................................................
40. Simplify 2.24 1. .4 2. 144 3.14 4.1.4 5 . 5 . 6 . . ................................................................

.16

End of Test 5. Do not turn to the next page until instructed to do so.



NELSON’S HIGH SCHOOL ENGLISH TEST
For Junior and Senior High Schools. Forms A and B

By M. J. Ndaon, PhJ)., Head of the Department of Educadoa, l o w  State Teacher# College, Cedar Pall#, lo w

T M U K a n a rs iM A N U A i

DES(^PTIONANDDIRE(mONS

Mowing purposes: (i) to determine the achievement of pupils in those 
#Q)CCts of language knowledge which contribute most directly to the 
;*oceTTM#of]angush;(fOlbdctennw&e#±Kr&Mpes€d\lKGcuhie#Tdhkji 
each pupil has inhis language usage and the type of essential informa­
tion which each pupil possesses; (3) to section pupils for instruction in 
English; and (4) to predict success in EnglMi composition and rhetoric.

Two forms of the tests are available. These are identical in difficulty 
and in construction. Each consists of: (1) a test of knowledge of proper 
word usage; (2) a test of knowledge of proper sentence structure;
(3) a test of knowledge of certain phases of grammar (mainly functional 
grammar); and (4) a test of knowledge of proper punctuation. Part
I, Word Usage, and Part II, Sentence Structure, ea(h consists (WE sixty 
items. Part III, Grammar, has thirty items and Part IV, Punctuation, 
consists of forty-six items. The score on Parts I, II, and IV is the 
number of items answered correctly, whereas in Part III the number of 
correct responses is multiplied by two. Thus the maximum score 
which a pupil can make on one form is 2 26. The time limit for Parti is 
eight minutes; for Part II, eight minutes; for Part IH, twelve minutes; 
and for Part IV, twelve minutes. These time limits are sufficient for 
most of the students to complete as much of the work as they are able 
to do. The test may, therefore, be considered a power test rather than 
a speed test.

Xc&wMWgmcMk. The author wishes to acknowledge his indebted­
ness to Professor S. A. Lynch, Head of the Department of English at 
Iowa State Teachers College, and to the several members of ms stag 
for many valuable suggestions in the preparation of the tests. The 
author is grateful to a large number of school superintendents, pnnd- 
pals, and classroom teachers who have assisted in the administration of 
the tests while they were in various experimental stages. Special 

.mention is due Professor A. J. Lunde, Huntington, West Virginia,
Superintendent Robert Goetz, Silvcrton, Oregon, and Superintendent
J. A. Lien, Jewell, Iowa.

Vo&Nfy sad JkWaWMy. Except in Part HI, the items selected for 
the tests were chosen with reference to the most common errors as 
revealed by the numerous studies of errors which have been made in 
recent years. Almost without exception the amount of material of 
each type which has been included is dependent upon the relative num­
ber of errors as determined by the various studies. The exceptions 
which occur are due to the fact that certain errors, though often found 
fn students' compositions, do not appear in a testing situation. As an 
illustration of this point, one may refer to the error of the omission of 
the question madL Harap* and others report this omission among the 
most common errors in running composition. In this test situation, 
however, practically no pupils made this error. Every item has been 
carefully validated and only those items which serve to differentiate 
between the students of poor, average, and good achievement have 
been retained. In the original forms a spelling test of the proof-reading 
type was included, but this proved to have such low predictive value 
that It was discarded and has been replaced by the grammar test, 
which has proved to be among the best tests for both junior and senior 
Mgh school pupils.

That the tests are capable of predicting success in composition and 
rhetoric is indicated by the correlation of the scores earned at the 
beginning of a term and the grades earned by freshmen in a college 
English class. This correlation was r -  .363 .026, which, in consid­
eration of the fact that grades were assigned on a five-point scale, may 
lie  considered as high. No student who madea score of ks# than 100 
was able to earn apassinggrade in a freshman class in coQege English, 
while of those earning scores from 100 to i s ;  only 10 per cent earned 
a grade as high as "C." In a high school class a correlation of 
.64 j: .03 was found between the test scores and Anal grades assigned 
by the instructor.

The reliability as determined by finding the correlation between the 
scores on the two forms of the test was r -  .91 a  .02 where Form A

* Heap, Henry—" Mo# Common Gmmmatkal Enow," Englbh Journal (Hish School mad CoOe* EdMoa) %*: 44*-44* (Juae, isso)

was given first to 162 pupils in grades nine to twelve inclusive. When 
administered to college freshmen, the correlation was r -  .89 db .02. 
Inter-correlations for the various parts of the test are given in the 
table below. These correlations are based on 130 cases, 23 cases being 
chosen at random from each of the grades.

I a ZF
Parti — .63 43 62
Part II 63 "S* 45
Part III 43 •52 S3
PartIV 6a •45 'S3

ZXrad&mw/or AdmuMdaisg. I t  is advisable that the examiner work 
through the entire test before administering it to the students, since 
some of the techniques vary slightly from those found in most tests.

See that each student is supplied with two well-sharpened pencils. 
Have desks cleared of other materials, then say: "We are to have a 
new type of English test which I am sure you will Hke. The test has 
two booklets, an Answer Booklet and a Test Folder. (Exhibit each.) 
We shall now distribute the Answer Booklets. Be fare yes &e *4* 
efem BooMd of oay When the Answer Booklets have
been distributed, instruct the students to All in the blanks at the top of 
the page. When this has been done say: "We shall now distribute the 
Test Folders. Do not open them until you are told to do so." When 
all are supplied, say: "Read with me the directions to students."

Directions to Student#
A. Do not open this Test Folder or turn it over until directed to do so. 

During the test, do not put any marks of any kind in it.
B. Your Answer Booklet is sealed and under no circumstances are you 

to open it during the test
C. Howtoadjust the Test Fokier to the Answer Booklet: (FoDoweach 

step as the Teacher reads.)
a. Lay your Answer Booklet on the desk with the title-page up. 

Lay your Test Folder on top of the Answer Booklet #0 that the 
numbers 1,2, and 3 at the nght of the Sample Exercises below 
fall exactly beside the 1, 2, and 3 before the squares under 
"Sample Exercises" in the Answer Booklet. Read each sam­
ple exercise and indicate your answer by marking in the square 
numbered the same as the word or group of words that yoiL 
think is the correct answer. (R eade^sam okexerckw hi#  
the pupils follow and do each one.)

Sample Exerdae#
1. I ..........going. lain't 2 am n o t..................... . . . .  1

Nak: In the exerdse above, No. 2, "am not," is correct. 
Indicate this by marking an"X"overthe"2" in the second 
square in the Answer Booklet. If you find you have made 
a mistake and put your mark in the wrong square, do not 
erase it, but simply draw a drde around it and then mark 
inthesquarethatyouthinkistherightone. Bearhrmlyon 
your pencil when you make the marks. Now do the tnree 
sample exercises.

2. The correct spelling is 1 two 2 te w ........... . . . . . . . 2
3. Bread is to 1 read, 2 eat, 3 play with, 4 wear, 

3 write with..................................................................... 3
b. Be sure you have marked the sample exercises correctly and

that you understand how to adjust your Test Folder to your 
Answer Booklet. \

c. Tom this leaf of your Test Folder dear back and year 
Aaawr BaoWd, creasing it at the fold so that it will lie flat. 
Be sure the leaf that you turn back is wader your Answer 
Booklet.



dLNow you have Page i of the test before you. Move the 
Test Folder to the right so that the numbers at the end of 
the lines fail exactly beside the numbers of the squares in the 
column headed "For Page i." Move the Answer Booklet up 
or down until the numbers correspond. Wait for the signal 
to begin.

As soon as the students have the booklets arranged, say: "Read the 
directions. (Wait until they have done so.) You will have eight minutes 
for Part I, which has two pages. Do not stop at the end of Page i, but 
go right on to Page 2. Begin." Proctors or the examiner should see that 
no students stop at the bottom of page 1, but that all continue to page 
a when page 1 has been completed.

Exactly eight minutes after the signal to begin has been given, say: 
"Stop! Turn over to Page 3, Part II. Read the directions at the top of 
the page. (Wait until they have done so.) You will have eight minutes 
for Part II. Note that it covers two pages. Move your Test Folder 
over to the column in the Answer Booklet which is headed 4 For Page 
3 / Begin." Proctors or the examiner should assist students who have 
difficulty in finding page 4 and in adjusting it to the Answer Booklet.

Exactly eight minutes after the signal to begin is given, say: "Stop! 
Remove your Answer Booklet, turn it over, and insert it between the 
last two pages of your Test Folder. Turn over to page 5. Read the 
directions at the top of the page. (Wait until they have done so.) 
You will have twelve minutes for Part III. Begin."

Exactly twelve minutes after the signal to begin is given, say " Stop! 
Turn over to Part IV and adjust your Test Folder to the column 
headed ‘ For page 6/ Read the directions and the samples at the left. 
(Wait until they have done so. Ask if there are any questions about 
the directions, and answer, if there are.) Not more than one error is 
found in each item. You will have twelve minutes for Part IV. Begin."

Exactly twelve minutes after the signal to begin is given, say: 
"Stop!" Collect the answer Booklets first and then the Test Folders.

Computing the Scores. These tests, in common with all of the Clapp- 
Young self-marking tests, are automatically scored as the student 
indicates his answers. To secure the student’s score, break the seal of 
the Answer Booklet and note the number of crosses which fall within 
the squares on the inner pages. Note that the squares for Part I are 
on the right side of the inside page, while the squares for Part II are on 
the left side. Count each square that is crossed out, unless a circle 
has been drawn around it. Specific directions for computing the score 
are found inside the Answer Booklet. The score on Parts I, II, and IV 
is the number right; the score on Part III is the number right multi­
plied by two.

The author will be grateful to users of the tests who forward the 
scores made by their students. He will also be grateful for information 
concerning the predictive value, validity, and reliability found by other 
users. If another English test is given to the same students who take 
this test, the author will be happy to have the scores on both tests 
reported. All information of this sort may be sent to M. J. Nelson, 
Iowa State Teachers College, Cedar Falls, Iowa.

Norms. The testing upon which norms are based was all done be­
tween the 15th of May and the 15th of June. The students tested 
include more than 3500 students in high schools in the States of In­
diana, Iowa, Minnesota, New York, Oregon, Texas, West Virginia, and 
Wisconsin. The data were secured from cities varying greatly in size 
and represent the average abilities of students completing the various 
high school grades.

Interpretation of Scores. I t will be noted that separate norms are 
listed for each grade and for each part of the test. By comparing the 
score of each student on each part with the norms, it is possible for 
the instructor to determine in which type of English knowledge the 
student has greatest difficulty. Remedial work may then be under­
taken. The scores in the 50th percentile are median scores that are 
usually given as "norms” or "standard scores," and may be so re­
garded by schools that desire to compare their median scores with 
such standards.

Part I — Word Usage
Grade

7 8 9 JO 11 12

1% equal or exceed 55 56 57 58 58 5910% equal or exceed 5i 53 54 56 57 58
20% equal or exceed 50 5% 53 54 55 56
25% equal or exceed 49 50 53 53 54 5530% equal or exceed 48 49 5% 52 53 54

40% equal or exceed 
50% equal or exceed 
60% equal or exceed 
yo% equal or exceed 
75% equal or exceed 
80% equal or exceed 
90% equal or exceed 
99% equal or exceed

46 48 30 31
44 46 49 So
42 44 48 49
40 43 46 48
39 41 44 46
37 39 43 44
33 34 38 40
21 23 26 27

Part II — Sentence Structure
Grade

1% equal or exceed 
10% equal or exceed 
20% equal or exceed 
25% equal or exceed 
30% equal or exceed 
40% equal or exceed 
50% equal or exceed 
60% equal or exceed 
70% equal or exceed 
75% equal or exceed 
80% equal or exceed 
90% equal or exceed 
99% equal or exceed

7 8 9 10

45 46 49 53
4i 43 44 46
38 40 42 42
37 39 41 4%
36 3! 40 40
35 36 % 39
34 35 38 38
32 34 37 37
30 33 34 35
=2 33 34 3428 30 33 3326 28 30 30
15 20 21 22

Part III — Grammar

1% equal or exceed 
10% equal or exceed 
20% equal or exceed 
25% equal or exceed 
30% equal or exceed 
40% equal or exceed 
50% equal or exceed 
60% equal or exceed 
70% equal or exceed 
75% equal or exceed 
80% equal or exceed 
90% equal or exceed 
99% equal or exceed

Grade
7 8 9 10

46 53 56 58
44 46 50 56
42 44 46 53
36 3% 44 50
34 36 43 48
30 34 40 46
26 33 36 44
34 28 34 43
22 26 33 3820 34 28 3618 22 26 3416 18 34 28
8 10 12 14

Part IV—Punctuation

1% equal or exceed 
10% equal or exceed 
20% equal or exceed 
25% equal or exceed 
30% equal or exceed 
40% equal or exceed 
50% equal or exceed 
60% equal or exceed 
70% equal or exceed 
75% equal or exceed 
80% equal or exceed 
90% equal or exceed 
99% equal or exceed

1% equal or exceed 
10% equal or exceed 
20% equal or exceed 
35% equal or exceed 
30% equal or exceed 
40% equal or exceed 
50% equal or exceed 
60% equal or exceed 
70% equal or exceed 
75% equal or exceed 
80% equal or exceed 
90% equal or exceed 
99% equal or exceed

Grade
7 8 9 10

37 40 41 4330 34 35 3928 30 33 3626 37 33 35
24 26 3i 3422 24 29 3%20 22 37 28
17 20 24 26
15 19 22 23
%3 17 2% 22
12 15 19 20
9 11 14 15
3 5 6 8

Total
Grade

7 8 9 10

170 179 191 200
150 163 174 188
142 154 166 179
%39 150 161 %75
135 145 157 171
130 138 151 164
124 130 146 %57117 126 141 150
112 120 i34 141
107 226 129 136
101 114 126 131
85 102 115 117
66 81 82 97

5*
S :

147
%44
140
127
109
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NELSON’S HIGH SCHOOL ENGLISH TEST. FORM B
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Copyright, 19SS, by M. J. Nakon

TEST FOLDER
To be need with a special Answer Booklet

Dn&ECTIONS TO STUDENTS
A. Do not open this Test Folder or turn it over until directed to do so. During the test, do not put any marks of any kind in iL 

\  ' ■ - .
B. Your Answer Booklet is sealed and under no circumstances are you to open it during the test.

C. Howto adjust the Test Folder to the Answer Booklet: (Follow each step as the Teacher reads.)

a. Lay your Answer-Booklet on the desk with the title-page up. Lay your Test Folder on top of the Answer Booklet so that 
the numbers, 1, 2, and 3 at the right of the Sample Exercises below fall exactly beside the 1, 2, and 3 before the squares 
under "Sample Exercises" in the Answer Booklet. Read each sample exercise and indicate your answer by marking in the 
square numbered the same as the word or group of words that you think is the correct answer.

SAMPLE EXERCISES
L I ..........going. 1 ain’t 2 am not.......................................................................................................................................... 1

JVok. — In the exercise above, No. 2, "am not," is correct. Indicate this by marking an "X" over the "2" in the 
second square in the Answer Booklet. If you find you have made a mistake and put your mark in the wrong square, 
do not erase it, but simply draw a circle around it and then mark in the square that you think is the right one. Bear 
firmly on your pencil when you make the marks. Now do the three sample exercises.

2. The correct spelling is 1 two 2 tew...................................................................... ........................................................ ... 2

3. Bread is to 1 read 2 eat 3 play with 4 wear 5 write w ith....................... J.......................................................  3

b. Be sure you have marked the sample exercises correctly and that you understand how to adjust your Test Folder to your 
Answer Booklet.

c. Turn this leaf of your Test Folder clear back and under pour Answer Bootfef, creasing it at the fold so that it will lie Eat. 
Be sure the leaf that you turn back is under your Answer Booklet.

d. Now you have Page 1 of the test before you. Move the Test Folder to the right so that the numbers at the end of the 
lines fall exactly beside the numbers of the squares in the column headed "For Page 1." Move the Answer Booklet up or 
down until the numbers correspond. Wait for the signal to begin.

H O U G H TO N  M IFFL IN  COM PANY
Boston * New York * Chicago * Dallas Atlanta SanFrancWco



P&eel

DIRECTIONS: M&rk "X" In the gquam numbered the samm $8 the word or group of words that you think would represent 
the better literary form if it were inserted in the blank.

1. I .......... my arithmetic and my geography home work 1 both did 2 did both------ 1

2. Our new manager b  capable ------- willing. 1 and 2 but...................... .....................  2

3. I didn't d o ..........about the matter. 1 anything 2 nothing................. ......................  3

4. I h a v e .......... that boy for a long time. Iknew 2 known.............. .......................  4

5. The defendant.......... the jury of hia innocence. 1 satisfied 2 convinced..................  5

G. The door i s .......... when I go there. 1 closed always 2 always closed. . . .  1...........  6

?. The teacher divided the candy..........her twenty-nine pupils. 1 between 2 among 7

8. Raymond h a s . . .  . .h is  spelling words. 1 written 2 w r o te ....l . . . . . . . . : ..........  8

9. It i s .......... ten years since the war. lover 2 more than.......... ................................  9

10. Each girl was given . . . . . .  choice. 1 their 2 her......................................................  ........................... 10

11. I  shall spend t h e .......... of the day at home. 1 balance 2 remainder.  ...................  11

12. I w a n t---- -- apple. 1 that 2 that there................            12

13. The c i ty .......... had a meeting last evening. 1 counsel 2 council..............................  13

14. He has already .......... your invitation. 1 accepted 2 excepted............ . ..........  14

15. P lease.......... down and rest. 1 lay 2 lie............................................ ................. . 15

16. Do not admit t h a t .......... ; I do not like him. 1 party 2 person............... .................  16

17. He is a .............man. 1 wealthy . 2 moneyed.............................................      17

18. This cereal is v e ry ............ 1 healthy 2 wholesome..................................................  18

19. You had n o .......... to use my book. 1 business 2 rig h t. ................  ............ ........  19

20. The banker and his partner sold . . . .  I . bank. 1 their 2 his........... ........ ............. 20

21. Each of us was asked to d o .......... best. 1 their 2 his...................... ......... . . . . . . . .  21

22. I hope that all of my high school credits will be ..........  1 accepted 2 excepted___22

23. He saw the b oys........ .. had played with him so often. 1 who 2 which.. .............. 23

24. His writing was n o t ..........  1 legible 2 eligible....................................... ..................... 24

25. He gave some popcorn to Edward and . . . .  1 me 2 I . ........................................... 25

26. He will neither stay here .......... go with you. 1 or 2 nor......... ............. ............. ....... 26

27. Helen a n d .......... went to school early. 1 me 2 1 . . ..........  . ...... ......... ................. 27

28. It looks .......... it would rain. 1 as if 2 like.. . . ........ ............... .......................  . . . . .  28

29. The sailors felt ». . .  . they would succeed. 1 like 2 that. ..................  . . . . _____ 29

30. The prisoner looked . . . . . .  at the closing door. 1 sad 2 sadly................................. 30

Without waiting for directions go on to Page 2. Turn this page just as you did the first one.



PART IV. PUNCTUATION
DIRECTIONS: Some of the sentences contain errors in punctuation; some of them are correct. If you think eomeaddi 

mark is needed, cross out the letter indicating that mark under the word "Add." If you think some mark is not needed, croea out 
letter indicating that mark under the word "Omit." The Answer Booklet explains what mark each letter stands for. If you 
the exercise is correct, cross out the letter R.

Samples
Add Omit Right

It is raining, right now. a d e h  % r
Come with me, said Dick. d p y  s c ?
The " c "  under "O m it" is crossed out because there should be no comma in the Erst sentence. In the second sentence 

" q "  under "Add" is crossed out because quotation marks should be added.

1. You must elect a chairman, three judges and an official timekeeper..............................................................................................
2. The girls playground was small. ...... .............. ............... ....... .................... .................................................................. .
3. Mr. Adams, a successful lawyer has bought the property........ ......................................................................................................
4. Mr. Nash returned early in May the work of installing the machinery began at once. (One sentence)...................................
5. My brother in law's farm was sold during the summer.............. ..................................................... ...........................................
6. He said "that either you or I must go."...................— ........... .........................................................................................................
7. I was not exactly atwitter if you understand me, but I couldn't help feeling I might have been rather rash.......................... .
8. The car which John is driving is a new one............................................... ..................................................... ............................ .
9. "John," I said, "now that we have actually arrived I find myself wondering if it was quite prudent to come here."............

10. " I t  is a pleasant spot s ir ." . ..................................................................................................................................................................
11. We must never forget that this is where my Aunt Agatha's old friend, Miss Mapes, runs a girls school...................................
12. The girl who guesses the number will be chosen leader........ ........... ................................................................................................

13. If you will send a check for ten dollars we will ship the books at once..........................................................................................
14. "Well I think highly of them, Mary," I said.....................................................................................................................................
15. "Pardon me, sir, are you proposing to appear in those garments in public?................................................................................
16. Nicely illustrated books though otherwise uninteresting, are often attractive to children...................................................... .
17. "If as I suppose, you mean those things they put flowers in ." .......................................................................................................
18. The palace, built of whitest marble, rose before us...........................................................................................................................
19. Cocking his gun, the hunter waited for his p rey ........................................ ....................................................................................
20. This is a two ply fabric.................................................................................... ........................................................ .............................
21. "Hello" she cried, as.soon as she saw me........................................ ................. ...............................................................................
22. The hour was eleven-thirty p M. ..................................................... ............... ...................................................................................

23. I t  is a mistake, that he called you so soon............................. ............................................................................................................
24. That he would win, was believed by all.............. ........................................ .......................................................................................
25. All believed that he would win................. ....... .............................. ............... ....... ............................................................................
26. Washington, who had made his mark in the French and Indian War was chosen as leader.......... .............................................
27. We find many oak tree's in Indiana.......................... .............................................................................. ............. V................. .........
28. Ladies gloves are on sale at the store................................ .'.................................. .......................................................... *..............
29. We all know, that we should be courteous to strangers....................................................................................................................
30. Father gave me a Scotch collie dog which I have kept for two years.................. ...........................................................................
31. " That certainly was a delicious dinner," Tom said, as they sat around the fire that evening. I  would rather have one lil™ tW

any time than a dream one even though the dream one is better served ."..................................................................................
32. Fairly jumping into his clothes he ran downstairs........................................................................................................................ .
33. My pet, which was an ugly little brindled cat, lay down at my feet......... ................ : ................................................................

34. I just found a letter which was written October, 27,1826. ......................... ....... ............................................................................
35. This letter is dated, January 30,1926................. ...............................................................................................................................
36. The boy ran to the store bought a loaf of bread and quickly returned to his mother...................................................................
37. Pshaw You muffed the ball.................................. .................... ............. .........................................................................................
38. His address is 1120 Fifth Avenue, New York City................................ ....... ..................................................................... v___
39. At length my raft was loaded with articles I  most needed, and I hoped to find some port to get to land with my cargo. . . .
40. Helen who had taken a seat beside me, enjoyed the game very much......................................................................................... .
41. My sister, who is twelve years old is in the seventh grade............................................................... .................................................
42. John, who had lately moved to the city from the country felt very strange. ........................................................................ .......
43. Mr. Crabtree, who was secretary of the organization made an interesting address.......................................................................

3
3

44. He was counting the dogs, rabbits and chickens............................................................
45. Since I lost so much money I will not play the market again..................................
46. R. L. Stevenson wrote Dr. Jekyll and Mr. H y d e .........................................................

End of all the tests. Wait for directions.



Page 2

Move your Test Folder over to the column headed “For Page 2.” Be sure the numbers correspond.

31. This b .......... I  go. In s  far as 2 all the farther..........................................................

32. Some boys a n d .......... went walking. 1 myself 2 1 .......................................................

33. The boy had nothing .......... to say. 1 further 2 farther...............................................

34........... .. leaving was quite unexpected. 1 Henry 2 Henry’s ..........................................

35. A new school.......... has been employed. 1 principal 2 principle................................

36. I w a s . . ___the ball game yesterday. 1 to 2 a t . . . .....................................................

37. As the train started, the engineer.......... to the ground. 1 sprang 2 sprung..............

38. Pauline’s dress is . . . . . . .  but Ida’s was made by her mother. 1 bought 2 boughten..

39. He is tall . . . . . . hi s  father, l a s  2 lik e ......................... ..............................................

40. The m asons.......... the comer stone. 1 lay 2 la id .......................................................

41. Her condition i s .......... improved. 1 some 2 somewhat...............................................

42. He bought a ........ . typewriter. 1 second hand 2 second handed..............................

43. M an y .......... come to our shores each year. 1 emigrants 2 immigrants.....................

44. I h a v e .......... confidence in my friend. 1 every 2 entire.......................................... ..

45. The climate in the mountains is v e ry ____ 1 healthful 2 healthy.........................

46. If I .......... at home I  should be happy. 1 was 2 w ere... ............................................

47. Com grows . . . . . .  in Iowa. 1 well 2 g o o d ..................................................................

48. Scarcheek is a .......... criminal. 1 noted 2 notorious...................................................

49. I wish they would l e t .......... boys go too. 1 us 2 we........................................ ..........

50. There were many toys . . . . . .  1 and etc. 2 e tc___; ...................................................

51. The meeting was of no . . . . . .  1 importance 2 consequence......................................

52. I  d iffer..........you on this point. 1 from 2 with...........................................................

53. I s t i l l .......... that you are wrong. 1 maintain 2 claim..................................................

54. Neither of the b o y s .......... done well. 1 have 2 has.....................................................

55. Your opinion will n o t .......... the case. 1 affect 2 effect.................................. ...........

56. He had . . . . . .  resources. 1 plenty of 2 plenty...........................................................

57. The M exicans.......... a revolution. 1 effected 2 affected..............................................

PART I. WORD USAGE (continued)

58. Have you ____ _ your milk? 1 drank 2 drunk...........................

59. Peter is different.......... his brother. 1 from 2 than....................

60. To be honest is y o u r .......... obligation. 1 principal 2 principle.

End of Part I. Wait for directions.
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PART III. GRAMMAR
DIRECTIONS: Mark "X " in the square numbered the same as the word or group of words expressing the correct inf#

In this sentence the simple subject is: 1 limb 2 tree1. On the limb of the tree sat arare red bird.
4 rare 5 bird..................................................................................................................................................

2. After a heavy meal the mighty African hunter returned to his lodge. The complete subject in this sen- I
tence is: 1 a heavy meal 2 hunter 3 lodge 4 the mighty African hunter 5 African............................a

3. Does a man without money have many difficulties? In this sentence the complete subject is: 1
without money 2 a man 3 difficulties 4 many difficulties 5 money..................................................  j  |

4. This little boy was learning his lessons. The complete predicate is: 1 was learning 2 was 3 learning
4 learning his lessons 5 was learning his lessons..........................................................................

5. The boy wasted his time shamefully. What is the simple predicate? 1 wasted his time 2 wasted
3 time 4 shamefully 5 b o y ....................................................................................................a.........

6. The clear, cool waters dripped incessantly, emitting a musical tone. A noun in this sentence is: 1 clear
2 cool 3 emitting 4 musical 5 tone................................. ......................................................................

7. During the long march an ominous hush fell over the battalion. How many nouns are there in this
tence? 1 one 2 two 3 three 4 four 5 five........... .. ................... ' ....................................................

8. The flowers by the roadside are in full bloom. What word is a verb? 1 flowers 2 roadside 3
4 bloom 5 are.......................................................

9. Under the shade of its branches dwells a family of animal folk. What is the verb in this sentence? |
1 dwells 2 branches 3 family 4 animal 5 under............................................................................

10. Although they were badly hurt, all of them laughed at the situation in which they had been placed. W W  J 
part of speech is "they*'? 1 noun 2 relative pronoun 3 adjective 4 article 5 personal pronoun... N

11. Although John was the largest boy in the room, he was by no means the bravest. An adjective in this
sentence is: 1 largest 2 boy 3 although 4 room 5 means...................................................................... l \

12. A very poor woman lived in the small house near the end of the road. An adverb in this .sentence
1 very 2 poor 3 small 4 near 5 e n d ................. ....................................................................................... y

13. How many marbles did the boys buy? Which word is the object of the verb? 1 boys 2 marbles 3 buy
4 many 5 how...................................... . . . . . . . . . . . . . .  ........................................................................  .. #

14. There were a few apples to be divided among the three small children. A preposition in this sentence is:
1 there 2 few 3 apples 4 among 5 sm all............. ........................................................................... 1]

15. The pale blue flowers, hiding their shy faces among the rocks and leaves, were laden with fragrance. %%# j
word “ shy” modifies: 1 flowers 2 hiding 3 rocks 4 faces 5 laden...................................................... . f|

A
16. Within the nook sat two boys telling ghost stories. How many nouns are in the objective case? 1 o##

2 two 3 three 4 four 5 five............. Tv............. .......................................................................................
17. Many persons have spoken of the beauty of Lincoln's diction. Which word is in the possessive caaf

1 persons 2 spoken 3 beauty 4 Lincoln's 5 diction................................................................................ |
18. The brave hunter shot a bear with his rifle. The phrase “ with his rifle” modifies: 1 hunter 2 shot

3 bear 4 brave 5 brave hunter............. ...................................................................................................... i
19. The full moon poured its light from the clear sky upon the mighty peaks. The phrase “ upon the mightf 1

peaks” modifies: 1 moon 2 poured 3 light -4 sky 5 from......................................................................  1<
20. At various points alogg the way they noted peculiar openings in the wall of'the building. How many j

prepositions are there in this sentence? 1 one 2 two 3 three ' 4 four 5 five.......................................I
21. Laden with courageous soldiers the great ship sailed smoothly away into the darkness. The word 1

“ smoothly” modifies: 1 soldiers 2 ship 3 darkness 4 courageous 5 sailed............................................ t

22. I t was a perfectly clear case of double-dealing and lying. The word “ perfectly” modifies: 1 case 2 waf <
3 lying 4 double-dealing 5 clear............................ ....................................................... ................ • * 1

23. This is the man who dared to defy conventions. What kind of a pronoun is “ who”? 1 personal 2 rela-
tive 3 interrogative 4 indefinite 5 possessive.. .  ........ ....................................................K ; . . . ___ #

24. There is a book on the table. The word “ there” is used as: 1 an adjective 2 a noun 3 an expletive j
4 predicate 5 a pronoun.................................................................................................................................... 8

25. Come .who may, I shall stay with yqu. How many pronouns are there in this sentence? 1 one 2 two J
3 three 4 four 5 five........................................................................................................................................

26. I do not know whether I am going. What part of speech is “ whether”? 1 adjective 2 pronoun 3 con­
junction 4 noun 5 adverb..............................................................................................................................

27. He was the most distinguished member of the group. The word “ member” is used here as: 1 the subject
2 an adjective 3 the predicate noun 4 a predicate adjective 5 the direct object.................. ...............

28. Jumping with joy, the boy ran home. What part of speech is “ jumping”? 1 adverb 2 infinitive
3 noun 4 participle 5 pronoun............................. ........ ....................................................... ......................

29. Peary, the explorer, reached the North Pole. The word “ explorer” is said to be: 1 in*apposition 2 #
adjective 3 the predicate 4 irrelevant 5 indefinite.. ................................ ..............................................

30. We must always strive to control our tempers. What part of speech is “ to control”? 1 adjective 2 in­
finitive 3 adverb 4 participle 5 preposition..............................................................................................

End of Part II. Wait for directions.
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PART H. SENTENCE STRUCTURE (beginning)

DIRECTIONS: Some of the sentences are good, clear, complete sentences; others, from a literary standpoint, contain some fault.
If the sentence is correct, mark "x "  over the " r "  (right); if it  is faulty, mark " x "  over the "w " (wrong).

1. Spraining her ankle just as we started on a fishing trip ................................ 1

2. Not realizing that Kate and Harry are both ill.............................................. 2

3. One evening, while sitting before the radio and enjoying the music...........  3

4. He wants for you to listen carefully........................................................   4

5. He likes cream in his coffee but not tea..........................................................  5

6. Put the water in the shade. In a place where it will keep cool.................. 6

7. One should be careful to save their money.....................................................  7

8. The twins they said they would not play.................................   8

9. He isn't no better now than he was then........................................................  9

10. Y ou will not be happy without you do th is...................................................   10

11. He could not swim caused by cramps due to the cold water.................      11

12. You are now among friends..............................................................................  12

13. I used to could write much better......................   13

14. When may we hand in our compositions?.......................................................  14

15. The dentist pulled quickly when I closed my gyes and extracted the tooth 15

16. "Pve seen him somewheres, I am sure."....................... ............................ 16

17. My written English shows some improvement..............................................   I?

18. Swimming in the pool was always a treat for Sidney............................  18

19. The boat that I  used last summer is gone........ ....................................  19

20. We soon retired, leaving the work unfinished................................................... 20

21. Between you and me, I  am very fond of her.................................................... 21

22. I do not doubt that he is honest....................................................................... 22

23. His manner made me angry..............................................................................  23

24. I  personally liked the exercises very much myself.....................................  24

25. I  wish that I were a goldfish............................................................................... 25

26. Punish whoever is guilty of the offense........ .................................................... 26

27. The Gag clung to the pole tattered and tom  by the wind...........................  27

28. The hams were hanged in the smokehouse.........................................  28

29. Some people think that their best friend is themselves....................................29

30. "W hat is so rare as a day in June?".................    30

4
Without waiting for directions go on to page &—Turn this page just as you did the ones before.

This will close the Test Folder with title-page up. Turn the Test Folder over with the title-page down, insert the Answer
Booklet between pages of the Test Folder, and proceed with page 4.



Move your Test Folder over to the column headed "For Page 5 / ' Be sure the numbers correspond.

31. The motive is good but the method is at fault.............................................. jj

32. His was a sad, sad story.........................................

33. My sister is very much taller than I ....................

34. He always has and will do i t ............ .....................

35. He was not one of those running kind of animals

36. He was courteous to rich and to poor..................

37. " I  suspicion that his reply will soon be ready ." .,

38. They are as following: red, white, and blue........

39. Borne of us fellows went fishing.............................

40. A child would be very disagreable unless he is taught to give in a t times 4

PART II. SENTENCE STRUCTURE (continued) -

41. Exercises and training often puts children ahead......................................... 4

42. Nearly all of the problems that can be solved here are done so..................

43. I  expected to have gone.................................................................. ............. . (

44. Biographers agree that Washington was of imposing presence....................*

45. Everybody tried his best...................................... .............................*............. 4

46. This secret is to be between the three of us........ ...............    4

47. I think it is liable to rain..................................    ^

48. Whom do you suppose made us a visit?.......................................................... W

49. Would that Wilson were still alive!.......... ....................................................... 4

50. We had an elegant time at the party............................  9

51. She is the tallest of any girl in her school........................................................ ^

52. The lady was saying how heavy iron was...... ................................   ^

53. He made several memoranda in his notebook................................................ I

54. The happiest people there were he and his mother........................................ j

55. Mr. Jones inquired whether you were at home..............................................

56. I recall the town because of the good times and many friends I made them^

57. The data are all gathered............................. ......... ............ .......... .................

58. We try to avoid disapproval and win social approval................................ |

59. I had always heard that the Rockies are most beautiful........................... .

60. Sufficient moisture is the mainspring of the farmer's defense....................

End of Part H I. Wait for directions.



The Nelson-Denny Reading Test

For Colleges and Senior High Schools 

Vocabulary and Paragraph, Forms A and B 

MANUAL OF DIRECTIONS

By M J. Nelson, Ph D., Director of Research, and E. C. Denny, M.A., Professor of Education, both of the Iowa State College,
Cedar Falls, Iowa

DESCRIPTION OF THE TEST

Purposeand General Chamcter
The test is designed to serve the following purposes: (i) to predict 

probable success in college; (2) to section incoming college or high- 
#chool classes; and (3) to aid in the diagnosis of students' difficulties.

The test consists of two parts: (1) a test of vocabulary; and (2) a 
test of ability to read and understand paragraphs. There are 100 
words in the vocabulary test, and nine selections of approximately 
300 words each in the paragraph test. Four questions are asked 
concerning each paragraph. The score on the vocabulary test is the 
number of exercises answered correctly, a perfect score being 100. 
To secure the score on the paragraph test, it has been found advisable 
to  multiply the number of questions answered correctly by two, 
since this gives the best prediction of success in most subjects. 
T h u s  a perfect score on the paragraph test is 72 and the maximum 
combined score is 172. The time limit for the vocabulary test is 10 
minutes; for the paragraph test, 20 minutes.

Two forms of the test are available, Form A and Form B. The 
tw o forms are constructed In the same way and are equal In difR- 
culty.

Validity
The vocabulary test was constructed by first choosing 400 words 

from the Thorndike^ Word L ist and from Horn's B asic W riting  
Vocabulary. An additional 200 words were then chosen from various 
tests, care being taken to choose such words as had been found to 
have some testing value. The inclusion of these 200 words was 
deemed necessary to secure a list of sufficient difficulty for the stu­
dents to be tested. Each of the 600 words was then given five defini­
tions, one of which was correct. These 600 words, together with their 
five definitions, were then mimeographed in three groups of 200 
Items each, and all of them administered to approximately 390 
gtudents. The students in this group represented all of the four 
college classes. A number of high-school seniors were also included. 
The frequency of error for each item was thus determined, and from 
the initial list of 600 words, 200 items were chosen, 100 of which 
appear in each form of the test. The words were so chosen that the 
difficulty of a given item in Form A is the same as the difficulty of 
the item bearing the corresponding number in Form B. The items 
are arranged in order of increasing difficulty and are so scaled that 
the increase in difficulty from one item to the next is approximately 
the same in any part of the test.

The procedure for the paragraph test was similar. Twenty-seven 
200-word selections were chosen with a view to representing various 
types of reading matter, the reading of which would not require 
acquaintance with a technical vocabulary, and of the general char­
acter that a student is likely to meet in college work. After ad- 
ministering these to about 450 students, 18 selections were chosen, 
9 of which appear in each form of the test. These were chosen and 
scaled by the same method employed in the vocabulary test.

Reliability
The reliability, as determined by finding the correlation between 

the two forms of the test, is r -  .914 d= .013, where Form A was 
administered first to 171 college freshmen. The standard devia- 
tions of scores were 21.7 and 22.2 for Forms A and B, respectively. 
The probable error of a raw score is therefore approximately 4 points.

When a second form was given on the day succeeding the ad* 
ministration of the first form, an average gain of 1.4 points was 
made in the second case. This apparent practice effect may be due 
to the increased familiarity with the nature of the tests, which per- 
mits one to devote all of his energies to the test itself.

That the test is capable of predicting college success is indicated 
by the correlation between the scores on one form of the Reading 
Test and the scores on an objective test (377 points) in Child 
Psychology. This correlation is r = .702 ±  .04. Other studies 
indicate that for college students the test predicts general scholastic 
success about as well or better than the better intelligence tests. 
Brown,1 for example, found that the correlation between scholastic 
achievement and the Reading Test significantly exceeded the correla­
tion between scholastic achievement and the best intelligence test 
that he was able to secure. The authors feel that the care employed 
in the construction of the test accounts for its superior predictive 
value as well as for its relatively high reliability.
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DIRECTIONS FOR ADMINISTERING
A. Before Giving the Test

1. Read each of these directions through carefully.
2. With a Test Folder and an Answer Booklet follow each of the 

steps that the student takes as he does the Test. (See No. 6 
below.)

B. How to Give the Test
1. See that each student is supplied with a pencil. Do not permit 

the use of pens, since the Self-Marking Answer Booklet functions 
through carbon, and pens will not accomplish the transfer. 
When the group to be tested is large, it is well to have a generous 
supply of pencils on hand to be distributed to those students 
that have come without pencils.

2. Tell the students that the Answer Booklets (which will be 
handed to them first) are sealed and that under no circumstances 
are they to open them.

3. Distribute the Answer Booklets and have the students fill in 
the blanks at the top of the title-page.

4. Ask the students not to open the Test Folders (which will be 
distributed next) and not to turn them over until directed to do 
so.

5. Distribute the Test Folders with the title-page up.
6. Ask the students to follow the “ Directions to Students" given 

on the title-page of the Test Folder as you read them aloud. 
When you get to “ C," tell them that they are to follow each 
step in “ a" and “ b" just as you read it. See that this is done 
and that each student has his Test Folder and his Answer 
Booklet properly adjusted. You can do this by calling their 
attention specifically to the three arrows and to the fact that 
each of them should point directly toward another arrow.

Explain that they can make no mistake in this adjustment 
throughout the test if they follow this single precaution, mace 
the arrows on each page are located in difierent positions. 
When the students have turned the title-page, read the re­
mainder of the directions. See that the Answer Booklets are 
adjusted promptly and give the signal "Begin" just as soon as 
possible.

7. After exactly 10 minutes say, "Stop."
8. Have the students remove their Answer Booklets from beneath 

the Test Folder. Read the following directions to them:
"The next part of the test is a Paragraph Reading Test. At the 

right of each paragraph are four questions about the paragraph. 
You are to indicate your answer to the questions by marking 
in a square just as you did for the Vocabulary Test. 
the signal to begin is given, read the first paragraph through 
and then answer the questions on it. You may look back to 
the paragraph as often as you need to. Proceed with each 
paragraph in this same way. You should not puzzle too kmg 
over any one question, but pass on to the next one after a 
reasonable effort. Your score is the number of questions you 
answer correctly."

9. Have the students turn their Test Folder over and upside down 
from the way it was, and their Answer Booklet over. Direct 
them to insert the Answer Booklet between the last two leaves 
of the Test Folder. Tell them they will have to readjust the 
Answer Booklet for the last page of the test, lining it uo with 
the Column headed "For Page 4."

10. When they have done this, say, "Attention," (pause) "Begin."
11. After exactly 20 minutes say, "Stop."
12. Collect the Answer Booklets.
13. Collect the Test Folders.

STANDARD SCORES
Senior High School Students

T e n t h  G rad e E l e v e n t h  G r a d e T w e l f t h  G ra d e

Vocab. Par. Total Vocab. Par. Total Vocab. Par. Total

1% equal or exceed.............................. 36 40 75 56 46 98 53 52 94
1 0% equal or exceed.............................. 34 38 44 44 78 45 42 82
2 0 % equal or exceed.............................. 3: 34 % 36 4 ; 7 6 42 4 0 71
25% equal or exceed .......................... 28 32 52 31 40 72 37 6 8
3 0 % equal or exceed.............................. 24 30 48 28 38 68 32 38 64
4 0 % equal or exceed........ .....................
50% equal or exceed ..........................

2 0
16 2S 38 11 3 8 3 8

6 0 % equal or exceed.............................. 14 26 36 15 28 41 21 32 52
7 0 % equal or exceed..............................
7 5 % equal or exceed .......................... I2 % ll i i

26
24 35 \l §8° 8

8 0 %  equal or exceed.............................. 10 2 0 30 11 2 0 3 0 16 2 6 4 :
9 0 %  equal or exceed.............................. 7 18 24 8 2 0 23 14 22 38
9 9 %  equal or exceed.................. .. , . 2 10 12 4 12 18 7 18 35

Number of cases*......... ......................... 69 69 69 73 73 73 ' 6 8 68 6 8

College and University Students
Freshmen Sophomores Juniors Seniors

Vocab. Par. Total Vocab. Par. Total Vocab. Par. Total Vocab. Par. Total

1 % equal or exceed------ 71 64 129 77 62 136 86 68 146 87 68 154
10% equal or exceed . . . . 52 % IOO 64 54 113 7: 62 125 70 62 1 3 0
2 0 % equal or exceed . . . . 45 4 6 90 §9 § 2

62 H 3 67 54 1 23
25%  e q u a l or e x c e e d . . . 42 44 87 56 48 10 : 61 54 109 63 52 114
3 0 % equal or exceed . . .  
4 0 % equal or exceed . . . .

39
35

42
4 0

82
76

53
49

48
44

9 8
§4

59
54

52
50

107
102

6 0

3 !
n o
1 04

50%  e q u a l or e x c e e d . . . 32 38 69 47 42 89 50 46 95 5 4 46 100
6 0 % equal or ex ceed . . . . 28 34 63 43 3 !

82 48 29 42 42 95
7 0 % equal or exceed . . . . 25 3 ° 58 40 36 77 44 3 ! 23 42 32 87
7 5 % e q u a l or e x c e e d . . . 24 28 55 38 34 74 42 36 80 4 5 36 8 4
8 0 % equal or exceed . . . . 22 26 5 i 36 32 70 39 32 77 42 34 81
9 0 % equal or exceed . . . . 17 24 42 3: 30 61 33 30 71 33 30 6 5
9 9 % equal or exceed . . . . 11 14 33 18 2 0 59 23 22 57 21 24 4 4

Num ber of cases* .............. 1540 1540 1540 264 264 264 294 294 294 144 :44 :44
* Revised standard scores will be supplied by the authors as a larger number of cases become available. The address of the authors appears in

connection with the title of the test.
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A. Do not open this Test Folder or turn it over until directed to do so. During the test, do not put any marks of any kind in it.

B. Your Answer Booklet is sealed and under no circumstances are you to open it during the test.

C. How to adjust the Test Folder to the Answer Booklet: (Follow each step as the Examiner reads.)

a. Lay your Answer Booklet on the desk with the title-page up. Lay the Test Folder on top of the Answer Booklet so that 
the right-hand edge comes just along the short column of squares in the Answer Booklet headed “ Sample Exercises.” Move 
the Test Folder up or down until each of the three arrows on the right-hand edge of this page points directly towards an 
arrow in the Answer Booklet, like this B— X  * . Read the Sample Exercises, including the “ Note” below.

SAMPLE EXERCISES
1. A linguist is trained in 1. art 2. law 3. language 4. writing 5. h is to ry .. . . .............. ......... ........ . . . . . . . . . . . . . . . . .

Note.— In the exercise above, “ language” is the correct word. This is indicated, as you see, by placing a mark “ x” 
in the square which is numbered “ 3” in the Answer Booklet. This is the way you indicate your answers in the test. If 
you find you have marked in a wrong square, do not erase it, but simply draw a circle around it and mark in the square 
that you think is the right one. Bear firmly on your pencil when you make the marks. Note Exercises 2 and 3 
below.

2. A dog is 1. a reptile 2. a plant 3. a stone 4. an animal 5. a b o o k ... ................ ............................. ................... ..

3. Bread is to 1. eat 2. wear 3. play with 4. read 5. write w i th . . . . . . . . . ...... ........... ....... ........... .......................... .

b. Turn this leaf of your Test Folder clear back and under your answer Booklet, creasing it a t the fold so that it  will lie flat.

c. Note that you have Page 1 of the test before you. ' Move the Test Folder to the right until its right-hand edge comes 
just along the column of squares in the Answer Booklet headed “ For Page 1.” Move the Answer Booklet up or down until 
the arrows point toward each other. Wait for the signal to begin.
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PARAGRAPH TEST (cont’d) i
L'- '"[I';.''

Move Answer Booklet over to the column headed For Page 7 ”  Be sure the arrows point toward each other.

'' VIII \  . % "  \  .

Aamiwning that the physical and moral well-being and the stable 
aoeial order, which are the indispensable conditions of permanent 
laduatrial development, are secured, there remains for consideration 
the means of attaining that knowledge and skill, without which the 
bdGle of oompetition cannot be successfully fought. A vast system 
of ebmentary education has now been in operation among us for 
uxteen years, and has reached all but a very small fraction of the popu­
lation. I  do not think that there is any room for doubt that, on the 
qfhok, it has worked well, and that its benefits have been immense. 
IMt,a8 might be expected, it exhibits the defects of all our educational 
ydhme — fashioned as they were to meet the wants of a bygone con- 
Btion of society. There is a widespread and I  think well justified 

complaint that it has too much to do with books and too little to do 
vith things. I  am not disposed to make the primary school a mens 

;&anmx of the shop. I t  is not so much in the interests of industry as in 
• hat of broad culture that I echo the common complaint against the 
bookiab and theoretical character of our primary instruction..

' i  ̂ v m  . - ''"  - -

1. How many of the people are reached by the present system of 
elementary education? 1. Almost ah. 2. A very few.
3. About half* 4. About one in sixteen. 5. Everyone.

2. What criticism is made of the present school system? I t  is:
1. Too old. 2. Limited to a few. 3. Too much like a shop. 

■ 4. Too much concerned with books. 5. Too widespread. .
3. What does the author seem to consider the chief function of 

the school? To provide for: 1. Help to industry. 2. The- 
oretical reasoning. 3. General refinement. 4. Universal

, education. 5. Bookish training.
4. What is cited as one of the basic conditions necessary for 

permanent industrial development? 1. Universal education.
2. Industrial education. 3. Primary education. 4. Proper
educational theory. 5. Established society.

A complex device used in two or more parts of the world suggests 
a connection between them in very proportion to its complexity. A 
combination of two or even three elements might conceivably have 
been repeated independently. A combination of five or even ten 
parts serving an identical purpose in an identical manner must neces- 
sarily appeal as impossible of having been hit upon more than once.

thinks almost under compulsion, in such a case, of historical con- 
neetion, of a transference of the idea or machine from one people to 
the other. If the resemblance includes any inessential or arbitrary 
parts, such as an ornament, a proportion that so far as utility is con­
cerned might be considerably varied but is not, a randomly chosen 
number, or a name, the possibility of independent development is 
wholly ruled out. Such extrinsic features would not recur together 
once in a  million times. Their association forces an assumption of 
common origin, even though it be difficult to account for the historical 
connection involved. Therefore, in the degree that the form as well 
as the substance of such culture traits coincide, does the probability 
of an  independent evolution diminish in favor of some sort of historical 
connection.

1. If two tribes living in widely separated parts of the earth each 
possess a similar tool having several identical elements, what 
conclusion could safely be drawn respecting the past of these 
tribes? 1. Each tribe has had a great inventor. 2. They are 
in very similar stages of civilization. 3. There has been a 
connection of some sort between the two tribes. 4. They use 
languages closely related. 5. They have had no relationship.

2. The probability of the independent evolution of two tribes is 
diminished if : 1. Each tribe has ornamental devices. 2. Each 
possesses a very similar tool having identical arbitrary parts.
3. Each possesses a tool having extrinsic features. 4. Each 
possesses a tool having inessential parts. L 5. Each has 
developed complex machines.

3. The probability of separate evolution of two tribes is com­
pletely overthrown if the two tribes are using similar machines 
that are: 1. Complex devices. 2. Alike with respect to use. 
3. Highly decorated. 4. Identical in ineewential parts. 5. 
Used in many parts of the world.

4. What conclusion is drawn if two tribes each possess a machine 
bearing an identical number selected by chance? 1. Historical 
connection is firmly established. 2. Independent develop­
ment is quite possible. 3. The number is regarded as an 
ornament. 4. Separate evolution is confirmed.. 5. There 
is but small likelihood of transference of ideas.

END OF ALL THE TESTS
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VOCABULARY TEST Ohdpnnbqgr

1. A detestable pereoa is 1. dangerous 2. carefree 3 hateful 4. delightful 5. anxious....................

2. An impenetrable shield cannot be 1. worn 2. seen 3. described 4. pierced 5. carried . ; . .  ; . . .

3. To gain eminence means to gain 1. wealth 2. weight 3. distinction 4. happiness 5. knowledge

4. Ecstacy generally refers to excessive 1. appetite 2. grief 3. joy 4. drinking 5. c a r e .

5. Anilliteratepersonis 1. untidy 2. unwary 3. unskilled 4. unwise 5. unschooled . . . . . . . . . . . .

6. Idolatry involves 1. worship 2. masonry 3. laziness 4. thieving 5. preaching . . . . . .

7. A pudgy man Ig 1. dirty 2. handsome 3. powerful 4. amiable 5. short and f a t . . . . . .  1 L

8. A falcon is a 1. part 2. pennant 3. hawk 4. hom 5. mammal........  .. . ................ ............ .......

9. W henfruitm aturatesitbecom es 1. spoiled 2. wormy 3. greenish 4. poisonous 5. rip e :. . . ; .

10. Afe lonisa  1. tramp 2. juvenile 3. keeper 4. follower 5. c r i m i n a l . . . . . . . . . . . . . . . :  . . ] . . . . .

11. A decrepit article is 1. treacherous 2. 8rm 3. worn out 4. deep 5. changing ..........

12. A conflagration is a 1. disease 2. gathering 3. religious ceremony 4. conclusion 5. fire ........ ..

13. An indictment is a 1. charge 2. statute 3. commission 4. warning 5. proclamation ---- ---

14. A penitent person is 1. inconstant 2. embittered 3. sorry 4. unlearned 5. awestruck. . .  . . r.

15. Omnipotent means 1. all-wise 2. forgiving 3. tolerant 4. avenging 5. all-powerful....................

16. Forbearance is 1. vexation 2. disapproval 3. disgust 4. restraint 5. transportation ............ .

17. To harass is to 1. annoy 2. defame 3. locate 4. appease 5. salute"...............................................

18. To feign is to 1. fret 2. faint 3. molest 4. pretend 5. portend......................................................

19. A commodious box is 1. strong 2. watertight 3. tricky 4. porous 5. room y............ ..................

20. A brazen person is 1. shameless 2. strong 3. impatient 4. timid 5. opinionated.......................

21. A heinous act is 1. timely 2. altruistic 3. impulsive 4. sincere 5. outrageous..............................

22. To consecrate is to 1. publish 2. proclaim 3. hallow 4. free 5. p ard o n ........................................1 • • • : • • * -• • ’
23. A casualty is an 1. expedition 2. accident 3. effect 4. insurance 5. accusation.. . . . . . . . . . . . . .

24. A frugal person is 1. homely 2. profane. 3. saving 4. gallant 5. ill-mannered........ ....................

25. An ominous cloud is 1. high 2. fleecy 3. black 4. threatening 5. s t a t i o n a r y . . . . . . . . . . . . . . . . .

26. A metropolitan person is 1. city-minded 2. polite 3. cultured 4. boorish 5. rural-minded........

27. To predominate means to . 1. withdraw 2. prevail 3. disdain 4. preside 5. corrupt . . . . . . . . . .

28. One who is amenable is 1. irresponsible 2. submissive 3. unruly 4. saucy 5. e n v i o u s . . . . / . . . ,

29. Dogma is a system of 1. mathematics 2. psychology 3. faith 4. biology 5 marriage ...............

30. When fears are allayed they are 1. calmed 2. increased 3. expressed 4. ignored 5. united........

31. Concatenated objects are 1. opened 2. sharpened 3. linked together 4. separated 5. gilded . . .

32. The phlox is an 1. apple 2. onion 3. animal 4. herb 5. enclosure.................................................

33. To mangle is to 1. mend 2. mix 3. crush 4. disgorge 5. weave......................................................

34. Desultory study is 1. rambling 2. sincere 3. rapid 4. strenuous 5. concentrated........................

Without waiting for directions continue this same test on Pkgje 2. Turn this page just as you did the Erst one.
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PARAGRAPH TEST (coat'd)

Move Answer Booklet over to the column headed "For Page 6." Be sure the arrows point toward each other.

VI
On one hand, the masses of the people In this country are preparing 

to take a much more active part than formerly in controlling its 
destinies; on the other hand, the ark&ocraqy, innngthisTvord in the 
widest sense, to include not only the nobility, but also those rein- 
foroements from the classes bordering upon itself, which this class 
constantly attracts and assimilates, while it is threatened with losing 
its hold on the rudder of government, its power to give to public affairs 
its own bias and direction, is losing also that influence on the spirit and 
character of the people which it long exercised. This will be warmly 
denied by some persons. Those who have grown up amidst a certain 
state of thmgs, those whose habits, and interests, and affections, are 
closely concerned with its continuance, are slow to believe that it is 
not a  part of the order of nature, or that it can ever come to an end. 
But what is here laid down, will not appear doubtful either to the most 
competent and friendly foreign observers of this country, or to those 
Englishmen  who have applied themselves to see the tendencies of 
their nation as they are.

vn
The only banking system in which a guaranty-fund provision is 

actually incorporated a t the present time is that of Canada. Accord­
ing to the terms of the banking law of 1890, the notes of the bank 
are made a  first charge upon all the assets of the issuing bank; also 
each stockholder may be forced to contribute his shares and a like 
amount in cash. In addition to this, banks are required to keep on 
deposit with the Minister of Finance a sum equal to 5 per cent of the 
average amount of their notes outstanding during the fiscal year 
preceding. In  case of the suspension of any bank, its notes outstanding 
draw interest a t 6 per cent from the date of suspension until the date 
set for their redemption. If such a day is not fixed by the directors of 
the defunct bank within two months from suspension, the Minister of 
finance is authorized to appoint a date upon and after which they 
will be redeemed from the redemption fund. Until the fund is made 
good from the assets of the failed bank, all the banks of the system are 
required to contribute in their due proportion a t a rate not exceeding 
1 per cent on their circulation each year.

: VI

1. What does the author think about the power of the aristoc­
racy? I t  is 1. More actively In control. 2. Gaining power.
3. Entirely lost. 4. Gradually diminishing. 5. Entrenched.

2. Who are the slowest to realize the change which is taking 
place? 1. The masses. 2. Foreign observers. 3. The 
aristocrats. 4. Government officials. 5. Students.

3. What other class does the author link with the nobility?
1. The masses. 2. Competent foreigners. 3. The educated.
4. The studious. 5. The upper middle class.

4. The author compares his own views with those held by: 1. The 
masses. 2. Able and kind foreigners. 3. The aristocracy.
4. The middle class. 5. The nobility.

i

vn
1. What results in case the assets of a failed Canadian bank are 

not sufficient to redeem its outstanding notes? 1. The notes 
are paid as presented as long as the assets last. 2. All note­
holders suffer a pro rata loss. 3. The Canadian Government 
makAR good the loss. 4. Other Canadian banks make good 
the loss. 5. The bank's directors make the loss good.

2. In case the officials of a failed bank do not set a date for 
redeeming its notes, how is such a date established? 1. The 
Minister of Finance appoints the date. 2. The date is set by 
law as two months after suspension. 3. The stockholders 5% 
a date. 4. The creditors fix a date after two months. 5. 
There is no provision for specifying a date.

3. What is the largest amount a stockholder of a failed bank can 
be forced to contribute? 1. Five per cent of his shares. 2. 
An amount fixed by the directors. 3. An amount fixed by the 
Minister of Finance. 4. His shares plus their face value in 
cash. 5. To the full extent of his assets.

4. Why are banks required to keep a sum on deposit with the 
Minister of Finance? 1. As insurance on their assets. 2. To 
TKotect holders of their notes. 3. To guarantee a 6 per cent 
rate of interest. 4. To assist banks that may fail. 5. To 
protect stockholders of the bank.

Without waiting for directions continue this same test on Page 7. Turn this page just as before.



VOCABULARY TEST (coat'd)

Move Answer Booklet over to the column headed "For Page 2 / ' Be mure the anowB point toward each other.

35. An innovation ia something 1. unlawful 2. oomplk&ted 3. imported 4. new 5. silly ..................

36. To relinquish is to 1. droop 2. forsake 3. demand 4. rdive 5. le n g th s ............................. .1. . .

' 37. Juniper ia a 1. fern 2. tree 3. creeper 4. resin 5. w e e d . . . . . . . ............ ....... ......... ................ ..

38. To parley is to 1. surrender 2. skirmish 3. overflow 4. converse 5. exchange...... .......................

39. Binary means 1. ancient 2. two-fold 3. obstructive 4. enclosed 5. unnecessary — . . . . . . . . . .

40. To prate is to make a foolish 1. calculation 2. vow 3. boast 4. experiment 5. in q u iry ___. . .

41. A parable is a 1. dialogue 2. fable 3. playlet 4. doctrine 5. miracle........................... .................

42. A baroscope is used in 1. botany 2. photography 3. metal work 4. hauling 5. weather
forecasting... ---- : .................  ....................................... .......................... ........................... ............. .

43. Alabaster is a variety of 1. plant 2. rock 3. coal 4. fowl 5. sea-weed..........................................

44. A verdant plant is 1. wilted 2. decayed 3. injurious 4. fresh 5. woody.. .  .............. ........... ..

45. To pervert is to 1. corrupt 2. employ 3. enlist 4. disfranchise 5. return......................................

46. To emboss is to 1. command 2. inspect 3. urge 4. paint 5. decorate............................................

47. A rampart Is a 1. ramrod 2. tower 3. ditch 4. barricade 5. dungeon...........................................

48. An adze is used by a 1. teacher 2. carpenter 3. mathematician 4. decorator 5. musician........

49. A gradation of colors refers to 1. arrangement 2. lack of harmony 3. washed-out appearance
4. symbolic meaning 5. production by sunlight...........................................................................................

50. To decoy is to 1. estrange 2. tease 3. entice 4. defy 5. bluff...................... ...................................

51. A loquacious person is 1. silent 2. talkative 3. dull 4. ill 5. out of p lace ..........................

52. A seraph is an 1. imp 2. unbeliever 3. outcast 4. automaton 5. angel....................: ----- . . . . . .

53. Dissension involves 1. freedom 2. forgiveness 3. Eight 4. discord 5. harmony............................

54. A filigree is a 1. villain 2. hog 3. thief 4. young mare 5. decorative work ................................ ..

55. To supplant is to 1. displace 2. transfer 3. resume 4. reset 5. a lternate ....... ............................

56. A prelate is high in the 1. navy 2. church 3. drama 4. government 5. lodge..............................

57. To show clemency is to show 1. wisdom 2. fear 3. leniency 4. revenge 5. tolerance..................

58. To enhance is to 1. protect 2. enter 3. capture 4. enlarge 5. pursue....................................

59. Impervious materials are 1. Imperfect 2. impetuous 3. impenetrable 4. dangerous 5. obstructive

60. A mutable thing is 1. constant 2. rough 3. changeable 4. noiseless 5. d estru c tiv e ................ ..

61. A potentate is a 1. slave 2. marine 3. supervisor 4. consul 5. sovereign.............................. ..

62. A filiform object is 1. threadlike 2. opaque 3. incandescent 4. sharp 5. uniform .............. .

63. A myriad group is 1. merry 2. misguided 3. angry 4. treacherous 5. in n u m era b le ...............

64. Extraneous materials are 1. weighty 2. useful 3. foreign 4. singular 5. strong............ ...............

65. To recapitulate is to 1. behead 2. withdraw 3. oppose 4. surrender 5. summarize....................

66. A grot is a 1. creature 2. metal 3. cave 4. stove 5. race of people................................................

67. Rapine means 1. boxing 2. plundering 3. conspiring 4. betting 5. longing..................................

Without waiting for directions continue this same test on Page 3. Turn this page just as before.
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PARAGRAPH TEST (cont’d) ;
:j • .

Move Answer Booklet over to the column headed “ For Page 5." Be sure the arrows point toward each other. *. > — b

TV

The countries of the temperate zone are especially At for the devel­
opment of manufacturing industry; for the temperate zone is the 
region of intellectual and physical effort. If the countries of the torrid 
%o ie are little favored in reference to manufactures, they possess, on 
ttM other hand, the natural monopoly of many precious commodities 
i fich the inhabitants of the temperate climates greatly prize. "A 
co intry of the torrid zone would make a very fatal mistake should it 
try to become a manufacturing country. Having received no invita­
tion to that vocation from nature, it will progress more rapidly in riches 
-tn i  civilization if it  continues to exchange its agricultural productions 
j ui the manufactured products of the temperate zone. I t  is true that 
t ropical countries sink thus into dependence upon those of the temperate 
m;te, but that dependence will not be without compensation if eom- 
1 tuition arises among the nations of temperate climes in their manu- 
f ifturing industry, in their trade with the former, and in their exercise 
of political power. This competition not only insures a full supply of 
manufactures at low prices, but will prevent any one nation from taking 
ad rantage of its superiority over the weaker nations of the torrid zone.

- %

1. What is the writer's attitude toward developing manufactur- 
ing in the torrid zone? 1. Nations of the temperate zone 
should encourage it. 2. The torrid zone should remain an 
agricultural land. 3. Private concerns should supply capital 
for developing manufacturing. 4. Manufacturing in the tor­
rid zone means dependence. 5. Competition renders manu- 
facturing there necessary, j

2. Why is there so much manufacturing in the temperate zone?
1. Because of its trading with the torrid zone. 2. Because the 
torrid zone has a monopoly of many commodities. 3. Be­
cause its governments are j superior to those in the tropics.
4. Because its people possess great industry. 5. Because of 
vast capital. j

3. What compensation does the torrid zone have for its lack of 
manufacturing? 1. Articles greatly desired by the temperate 
zone. 2. Pleasure resorts.: 3. A large commerce. 4. I t  is a 
region of intellectual and physical effort. 5. More political 
freedom.

4. What policy should a tropical country pursue in order to 
foster its development and civilization? 1. Build up its 
manufacturing. 2. Increase its number of ships. 3. Trade
its farm products for manufactured wares. 4. Establish a &m—>

' stable form of government.; 5. Foster intellectual and physi­
cal effort in its people. !

V

Man grew in the temperate zone, was bom in the Tropics. That 
Erst crude human product of Nature's Pliocene workshop turned out 
iu the steaming lowland of Java, and now known to us as the Pithe­
canthropus erectus, found about him the climatic conditions generally 
conceded to have been necessary for man in his helpless, futile infancy. 
Where man has remained in the Tropics, with few exceptions he has 
suffered arrested development. His nursery has kept him a child. 
Though his initial progress depended upon the gifts which Nature put 
into his hands, his later evolution depended far more upon the powers 
which she developed within him. These have no limit, so far as onr 
experience shows; but their growth is painful, reluctant. Therefore 
they develop only where Nature subjects man to compulsion, forces 
hit i to earn his daily bread, and thereby something more than bread. 
This compulsion is found in less luxurious but more salutary geographic 
cm ditions than the Tropics afford, in an environment that exacts a 
trii *ute of labor and invention in return for the boon of life, but offers 
a reward certain and generous enough to insure the accumulation of 
we 1th which marks the beginning of civilization.

IVI
1. The climate believed most conducive to later human evolu­

tion is: 1. The Tropics. 2. The far North. 3. The Tem­
perate Zone. 4. Java. 5.! Pliocene.

2. What does the author think about the possibilities of human 
development? 1. They are very limited. 2. Development 
occurs most readily in the Tropics. 3. I t  is futile to expect 
development. 4. It is fully arrested. 5. There are no limits.

3. Under what conditions does man reach the highest degree 
of civilization? 1. Where his wants are supplied by Nature.
2. Where he is compelled to work for food. 3. Where all. of 
man's time is necessarily devoted to food-getting. 4. Where 3 — y 
nature is most prodigal. 5. Where vegetation is luxurious.

4. What does the author believe to be an indication of the initial 
stages of civilization? 1. The amassing of a surplus over one's 
immediate needs. 2. Migration from the Tropics. 3. The 
beginning of the Pliocene Era. 4. Painful, reluctant growth.
5. Salutary geographic conditions.

Without waiting for directions continue this same test on Page 6. Turn this page just as before.
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VOCM aU LARY T E S T  ( c o a t 'd )

68. A scorpion is a 1. spider 2. wasp 3. bee 4. larva 5. beetle . . . . . . . . . . . . . . .  i . . . . . . .

69. A moorland is 1. woodland 2. wheatland 3. wasteland 4. highland 5. a homestead___. . . . .

. 70. A guilder is a 1. fiber 2. coin 3. brush 4. mixer 5. jewel

71. A pterodactyl is a 1. Sngemail 2. weapon 3. flying reptile 4. sovereign 5. disease........ .

72. Disepalous is a term used in 1. medicine 2. art 3. music 4. millinery 5. botany...... ...............

73. A lewd person is 1. shallow 2. stingy 3. sanctimonious 4. depraved 5. shrewd. . . . . . . . . . . . .

74. A whelp is an animal that is 1. fierce 2. lazy 3. sly 4. cunning 5. young    ...... ..................

75 A lanyard is most often used in 1. ships 2. houses 3. diops 4. butchering 5. surveying.. .

76. A gratuitous assumption is 1. false 2. without proof 3. well-balanced 4. irritating 5. w itty ..

77. A believer in heresy is a 1. dissenter 2. magician 3. pagan 4. idolater 5. scientist..................

78. A palpable object is 1. injurious 2. obvious 3. ghostly 4. spiritual 5. powerful.......................

79. A seminiferous plant is 1. noxious 2. perennial 3. old 4. seedbearing 5. disease carrying........

80. A palliative tends to 1. display 2. complete 3. diminish 4. dignify 5. produce — ..................

81. To seek sanctuary is to seek 1. independence 2. permission 3. proof 4. salvation 5. shelter . . ^ __

82. A succinct statement is 1. concise 2. satirical 3. muttered 4. secret 5. l o n g . . . ...............

83. Pneumatic pressure Is 1. powerful 2 hydraulic 3. uneven 4. gaseous 5. intermittent; . . . .  . .  .

84. A vulpine creature Is 1. sick 2. slow 3. wounded 4. vulgar 5. crafty................ ........... .............

85. Bigotry refers to 1. dual marriage 2. immensity 3. secrecy 4. intolerance 5. drawing — . * -

86. Telluralobjectspertainto l .  man 2. animals 3. banking 4. earth 5. worship . . .

87. A salutary effect is 1. speedy 2. snappy 3. perplexing 4. wholesome 5. h e s i ta n t . . . . . ........

88. An incumbent burden is 1. obligatory 2. hateful 3. annoying 4. bulky 5. bearable . . . . . . . . .

89. One who is astute Is 1. severe 2. amazed 3. crafty 4. stupid 5. envious...................................

90. A salubrious climate is 1. damp 2. healthful 3. cold 4. hot 5. changeable.................................

91. Philology is the science of 1. stars 2. races 3. words 4. atoms 5. p lan ting ...............................

92. A Murrilous attack Is 1. hurried 2. feeble 3. desperate 4. abusive 5. inoffensive ............ ........

93. To eschew is to 1. antagonize 2. shun 3. masticate 4. revile 5. a ttack ...........

94. By scoria is meant 1. slag 2. contempt 3. amount 4. opening 5. m ark ing ..........

95. A sedulous person is 1. unhappy 2. happy 3. quiet 4. alluring 5. diligent^.. . . . . . . . . . .  . . .

96. Lanugo is a term used in 1. mathematics 2. anatomy 3. fanning 4. shipping 5. commerce . .

97. A lin telisusedInm aking l .  dresses 2. quilts 3. auto-polish 4. butter 5, buildings.......... ..

98. Hirsute means 1. smooth 2. sympathetic 3. ugly 4. shaggy 5. m o u th y ...... ....................... ..

99. A troglodyteisa 1. cave dweller 2. crystal formation 3. surveyor's instrument 4. singer 5. small
insect ...................................................................................... ........................... ......... ............ ;

100. An eschalot is a variety of 1. animal 2. boat 3. weapon 4. bird 5. o n io n ...... ............. .........

END OF VOCABULARY TEST
If time has not yet been called, you may look back over your work. Wait for directions.

Move Answer Booklet over to the column headed "for Page 3 /' Be sure the arrows point toward each other.
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* " i
Wait for the mgna) to

The night was cloudy, and a drizzling rain, which fell without inter- 
W on, added to the obscurity. Steadily, and as noiselessly as 

v ssible, the Spaniards held their way along the main street, which 
L d so lately resounded to the tumult of battle. All was now hushed 

i silence; they were only reminded of the past by the occasional 
j iesenceof some solitary corpse, or a (dark heap of the slain, which 
: o plainly told where the strife had been hottest. As they passed 
: , ng the lanes and alleys which opened into the great street, they 

sily fancied they discerned the shadowy forms of their foe lurking 
; ' ambush, ready to spring upon them. But it was only fancy; the 
" ify skpt undisturbed even by the prolonged echoes of the tramp of 
- 3 horses, and the hoarse rumbling of the artillery and baggage 
icdns. At length, a lighter space beyond the dusky line of buildings 

)wed the van of the army that it was emerging on the open cause- 
' ; y. They might well have congratulated themselves on having 

rs escaped the dangers of an assault in the city itself, and that a 
hr ef time would place them in comparative safety on the opposite 
Lore.

I

n

The government of Henry the Seventh, of his son, and of his grand- 
hildren was, on the whole, more arbitrary than that of the Plan- 
tenets. Personal character may in some degree explain the di#er- 
nce; for courage and force of will were common to all the men and 

women of the House of Tudor. They exercised their power during a 
period of one hundred and twenty years, always with vigour, often 
with violence, sometimes with cruelty. They occasionally invaded 
the rights of the subject, occasionally exacted taxes under the name of 
'oans and gifts, and occasionally dispensed with penal statutes; Nay, 
iuugh they never presumed to enact any permanent law by their 
wn authority, they occasionally took upon themselves, when Parlia- 

m<mt was not sitting, to meet temporary exigencies by temporary edicts. 
It was, however, impossible for the Tudors to carry oppression beyond 
t certain point, for they had no armed force, and they were surrounded

armed people. Their palace was guarded by a few domestics, whom 
the array of a  single shire, or of a single ward of London, could with 
ease have overpowered. These haughty princes were therefore under 
a restraint stronger than any which mere law can impose.

I l l

The poet, in shabby Gnery, holding a manuscript, was earnestly 
endeavoring to persuade the club to hear him read a poem which he 
had composed. But against this all the members warmly objected. 
They insisted that the law should be observed where reading in com­
pany was expressly noticed. I t  was in vain that the poet pleaded the 
peculiar merit of his piece; he spoke to an assembly insensible to all 
his remonstrances: the book of laws was opened, and read by the secre­
tary, where it was expressly enacted, "That whatsoever poet, speech- 
maker, critic, or historian should presume to engage the company by 
reading his own works, he was to lay down six-pence previous to open- 
iu* the manuscript, and should be charged one ahillmg hour while 
he continued reading: the said shilling to be equally distributed among 
the company as a recompense for their trouble." Our poet seemed at 
Srat to shrmk a t the penalty, hesitating for some time whether he 
should deposit the fine, or shut up the poem; but looking round, and 
perceiving two strangers in the room, his love of fame outweighed his 
prudence, and, laying down the sum by law established, he insisted on
hi* prerogative.

......................................................I  , : .

1. What activity is described in the paragraph? 1. A surprise 
attack. 2. A spying parly. 3. A night march. 4. Capture 
of a city. 5. A midnight execution.

2. What did the soldiers see in their imagination? 1. Their 
homes in Spain. 2. Hidden enemies. 3. Ghosts of the aMn,
4. Horses. 5. Dark buildings. I

3. What cause for congratulation did the soldiers have? 1. A 
renowned leader. 2. Good horses. 3. Enemy sentinels were 
asleep. 4. Artillery and baggage were saved. 5. They 
emerged from the city unmolested.,

4. What kind of night was it? 1. Freezing. 2. Hot and sultry.
3. Raining steadily. 4. Calm and still. 5. Frosty, starlight.

H
1. With whom is the paragraph chiefly concerned? 1. The 

Tudor Kings. 2. The Plantagenet Kings. 3. The palace 
guards. 4. The London populace.; 5. The English people.

2. How were new laws secured when Parliament was not sitting?
1. They were made by a single London ward. 2. Old laws 
were revived. 3. They were made by the army. 4. The 
King issued an edict. 5. They were made by the Princes'
council. j

3. Under what guise were taxes sometimes collected? 1. Fines.
2. Loans. 3. Tariffs. 4. Commissions. 5. Sale of public
offices. ;

4. What personal trait was always displayed by the rule of the 
dynasty discussed in the paragraph^ 1. Cowardice. 2. De­
ceit. 3. Vigour. 4. Vacillation. 5. Forbearance.

I l l

1. What was the subject of the argument? 1. Amending the 
book of laws. 2. Presence of two strangers. 3. Suspending 
a  fine. 4. Reading a poem. 5. The quality of a poem.

2. What did the club laws forbid? 1. Excessive fines. 2. Dis­
tributing money to individuals, j 3. Reading to the club.
4. Reading one's writings to the club without paying a fine.
5. Reading a piece of peculiar merit.

3. What was the poet's financial condition or attitude towards 
money? 1. Poor and saving. 2. Well supplied with money.
3. Reckless with money. 4. Despised money. 5. Monqyno 
concern.

4. By what was the poet most swayed? 1. Sense of justice. 
2. Desire to better humanity. 3. lave of money. 4. Love 
of fame. 5. %age fright.

Without waiting for directions continue this aama test on Page 5. Turn thia page just aa befom.
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PART I

TABLE OF OBTAINED AID INVERTED SCHOLASTIC AVERAGES, 
OBTAINED AND PREDICTED TRUE SCORES FOR APTITUDE 
AND ENGLISH, TRUE STANDARD MEASURES FOR APTITUDE 

AND ENGLISH, OBTAINED SCORES FOR READING, AND 
"TRUE" INDEX OF STUDIOUSNESS

No. — — - — — --------—s tM o i i t .
Ach. — —M#— s c hol a s t i c  a v® pa g o .
A pt. — — - — —— —------ —------- o b ta in e d  a p t i tu d e  s c o re .
Eng. - — — — — — — ------- -o b ta in e d  E n g lis h  sc ap e .
Read. ——  ---- —— —- — —— o b ta in e d  re a d in g  s c o r e .
I n v e r .
Ach. — — — —  ------------ —In v e r te d  s c h o la s t ic  a v e ra g e .
P. T . Eng. — —— — — — p re d ic te d  t r t »  E n g lis h  s c o r e .
P. T . Apt • — — — — — — —p re d ic te d  t r u e  a p t i tu d e  s c o r e »
SM T. Eng. — — — -------— ----- - s ta n d a rd  m easure o f  p r e d ic te d

t r u e  E n g lish  s c o r e ♦
SM T . A pt. — — — — —— s ta M a r d  w a s u r e  o f  p re d ic te d

t r u e  a p t i tu d e  s c o re .
I .  S . — —————— —— —— ——HTru®n In d ex  o f  S tu d ib u s n e s s .



2 3

Ynver .F »¥ . ■"T. l1. E E T F r 3M ¥ .
Ho. Ach. A pt.Eng. Read,,Aeh. Eng. Apt Eng. A pt. I .  s .

1 3 48 199 163 97 1 .52 163.84 196 - .3 2 —1 • 46 6 1 .4
2 3 81 148 87 1 .84 150.49 84 - .9 7 —1.92 5 9 .5
3 1 170 194 131 3 .0 4 191.43 168 98 1.02 .62 54 ,
4 2 159 213 94 3 .0 0 208 .34 158 53 1 .85 .3 1 6 5 .4
5 5 158 148 105 1 .24 150.49 157 58 - .9 7 .2 8 3 7 .5
6 3 113 143 84 1 .9 4 146.04 114 83 -1 .1 9 —1 .0 0 4 8 .1

■7 1 161 191 107 3 .5 7 188.76 160 43 .89 .37 5 5 .2
8 2 64 158 193 100 2*36 190.54 157 58 .98 . .2 8 57 .
9 2 196 119 2 .8 2 193 .21 144 28 1 .1 1 - .1 1 6 2 .20

10 5 143 182 109 1 .63 180.75 143 33 •50 - .1 4 56 .4
11 3 136 164 62 1 .0 7 164.73 136 68 - .2 8 - .3 4 5 0 .6
12 2 167 197 111 2 .6 3 194 .10 166 15 1 .1 6 .54 5 6 .1
13 1 160 170 92 3 .4 0 170 .07 159 48 —.01 .34 4 6 .5
14 5 78 64 158 47 1 .22 141.59 68 28 -1 .4 1 -2 .4 1 60 • .
15 5 155 185 117 1 .27 183.42 154 73 .63 ,19 5 4 .4
16 3 75 101 176 69 1 .25 175 .41 103 43 *24 —1 >35 6 5 .9
17 3 38 80 143 79 1 .62 146.04 83 48 -1 .1 9 -1 .9 5 5 7 .6
18 3 25 128 159 78 1.75 160 .28 129 08 — *49 - .6 7 5 0 .8
19 3 43 142 164 86 1 .5 7 164.73 142 38 —.28 - .1 7 4 8 .9
20 4 50 114 146 66 • .50  ■148.71 115 78 —1.06 - .9 7 4 9 .1
21 3 91 134 166 70 1 .0 9 165.62 134 78 - .2 5 —#40 5 1 .7
22 2 18 213 190 128 2 .8 2 187 .87 209 85 .85 1 .8 6 3 9 .9
23 4 14 135 153 64 .06 154 .94 155 73 - .7 6 - . 3 7 5 3 .9
24 1 S3 165 205 124 3 .0 7 801 .82 164 23 1 .5 0 •48 6 0 .2
25 1 60 193 205 130 3*40 201 .22 190 83 1 .50 1 .2 8 5 2 .2
26 3 88 134 184 111 1 .12 182,55 134 78 >69 —.4 0 5 9 .9
27 1 94 158 188 107 o .06 186.09 157 58 .76 .28 5 4 .8
28 3 00 104 125 59 2 .0 0 130.02 106 28 —1 .9 8 -1 .2 6 4 2 .8
29 4 21 111 101 ' 59 .7 9 108 .66 112 93 -3 .0 2 -1 .0 6 3 0 .4
30 5 35 204 186 91 1 .65 184 .31 201 28 .67 1 .6 0 4 0 .7
31 4 06 115 113 51 .94 119.34 116 73 —2 .5 0 — .94 3 4 .4
32 5 00 194 165 80 2 .0 0 165.62 191 78 — .23 1 .3 1 3 4 .6
33 4 24 142 145 81 .76 147.82 142 38 -1 .1 1 - .1 7 4 0 .6
34 3 36 148 149 90 1 .6 4 151 .38 148 08 - .9 3 .002 4 0 .7
35 5 37 125 189 90 1 .63 186 .98 126 23 .80 — .66 64 .6
36 3 62 159 189 84 1 .3 8 186.98 158 53 .80 .31 54 .9
37 3 47 154 153 60 1 .53 154.94 153 78 - .7 6 .16 4 0 .8
38 3 96 75 85 37 1 .04 94 .42 78 75 -3 .7 2 -2 .0 9 3 3 .7
39 2 75 151 183 101 2 .2 5 181.64 150 93 .54 .08 5 4 .6
40 2 66 159 155 103 2 .3 4 156.72 158 55 - .6 7 .31 40 .2
41 2 12 162 211 109 2 .8 8 206 .56 161 38 1 .76 .39 6 3 .7
42 3 76 159 191 112 1.24 188.76 158 53 .89 .31 5 5 .8
43 2 05 136 196 73 2 .9 5 193.21 136 68 1 .1 1 . — .34 6 4 .5
44 3 19 106 136 50 1 .81 139.81 108 18 - 1 .5 - 1 .2 4 7 .
45 4 25 90 153 43 .75 154 .94 92 98 - .7 6 —1 .6 6 59 .
46 2 63 187 162 117 2 .3 7 162.95 185 15 — .36 1 .1 1 5 5 .3
47 2 48 149 164 84 2 .5 2 164.73 149 03 — .28 .02 47 .
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. . I n v e r .  P .T . P. ? .  SM f .  SM T . , ,Ho» Ach.Apt«Eng.Kead.Aeh. Eng. Apt. E&g. Apt. I» Sy
48 4 .3 1  106 169 61 ^ 6 9  169 .18  108a 8  - .0 6  - 1 .2  6 1 .4
49 2 .8 7  196 201 120 2 .1 3  197.66 193 .68  1 .3 3  1*57 4 9 .6
50 2 .7 3  177 178 109 2 .2 7  177.19 175.65  .32  .82  4 5 .
51 2 .9 2  112 147 66 2 .0 8  149.60 113 .88  - 1 * 0 2 - 1 .0 5  5 0 .1
52 3 .4 0  93 174 71 1 .60  173.65 95 .8 3  .01  -1 .5 8  6 5 .9
5 3 -3 .3 3  145 182 81 1 .6 7  180.75 145.23 .5 0  - .0 8  5 5 .8
54 2 .1 2  170 197 127 2 .8 8  194.10 168 .98  1 .1 5  .6 2  5 5 .3
55 4 .2 0  114 153 62 .8 0  154.94 115.78  - .7 6  - .9 7  5 2 .1
56 2 .6 8  106 185 62 2 .3 2  181.64 108 .18  .54  - 1 .2  6 7 .4
57 1 .0 6  242 216 151 3 .9 4  211 .01  257 .38  1 .9 8  2 .6 9  4 2 .9
58 1 .2 9  191 194 112 3 .7 1  191.43 188.93 1 .0 2  1 .2 3  4 7 .9
59 3 .7 8  125 170 77 1 .2 2  170.07 126 .23  - .0 1  - .6 6  5 6 .5
60 4 .0 0  137 154 88 1 .0 0  155.83 137.63 - .7 1  - .3 1  4 6 .0
61 3 .9 6  114 161 78 1 .04  162.06 115 .78  - .4 1  - .9 7  5 5 .6
62 2 .5 4  150 164 99 2 .4 6  164.73 149 .98  - .2 8  .05  4 6 .7
63 3 .4 2  126 145 71 1 .5 8  147.82 127 .18  -1 .1 1  - .6 3  4 5 .2
64 4 .1 2  101 167 53 .8 8  1 6 7 .4 0  103.43 - .1 5  -1 .3 5  6 2 .
65 2 .9 2  150 186 98 2 .0 8  184.31 149.98 .6 7  -.05  5 6 .2
66 4 .3 3  113 177 82 .67  176.30  114.83  .28  -1 .0 0  62 .8
67 4 .1 8  127 147 99 .82  149.60  128 .13  -1 .0 2  - .6 0  4 5 .8
68 1 .8 3  178 187 91 3*17 185.20 176 .58  .72  .85  4 8 .7
69 2 .4 5  167 164 105 2 .5 5  164.73  166.13 - .2 8  .54  4 1 .8
70 3 .2 6  138 171 74 1 .7 4  170*96 138.58  .02  - .2 8  5 3 .0
71 3 .1 2  130 194 114 1 .8 8  191.43  130 .98  1 .02  - .5 1  65 .3
72 2 .7 5  210 199 120 2 .2 5  195 .88  204 .98  1 .2 4  1 .7 1  4 5 .3
73 4 .5 8  169 187 105 .42  185 .20  168.03  .72  .6 0  5 1 .2
74 1 .2 0  191 206 125 3 .8 0  201 .22  188.93  1 .5  1 .2 3  5 2 .7
75 2 .6 2  171 201 128 2 .3 8  197.66 169 .93  1 .3 5  .65  5 6 .8
76 3 .0 8  132 133 45 1 .9 2  137.14  132 .88  -1 .6 3  - .4 6  3 8 .3
77 3 .6 0  97 165 95 1 .4 0  165.62 99 .6 3  - .2 3  -1 .4 6  62 .3
78 3 .1 2  183 189 95 1 .88  186.98  181.33  .80  1 .0 0  4 8 .
79 3 .4 2  176 167 130 1 .58  167 .40  174 .68  - .1 5  .80  4 0 .5
80 3 .2 5  106 179 90 1 .7 7  178 .08  108.18  ,3 7  .90  4 4 .7
81 2 .0 6  133 185 115 2 .9 4  183.42  133 .83  .63  -<43 60 .6
82 4 .3 3  110 195 105 .67  192 .32  111 .98  1 .0 7  -1 .0 9  7 1 .6
83 4 .7 8  124 163 73 .2 2  163 .84  125 .28  - .3 2  - .6 9  5 3 .7
84 4 .5 3  96 176 54 .4 7  175 .41  9 8 .6 8  .24  -1 .4 9  6 7 .3
85 3 .7 4  123 136 62 1 .26  139 .81  124.33 - 1 .5  - .7 2  42 .2
86 3 .7 5  159 170 83 1 .2 5  170 .07  158.53  - .0 1  .5 1 4 6 .8
87 4 .1 8  116 128 71 .82  132.69  117 .68  -1 .8 5  - .9 2  4 0 .7
88 4 .3 6  135 151 91 .64  153.16 135.73 - .8 4  - .3 9  45*5
89 4 .2 9  109 127 35 .7 1  131.80 1 1 1 .0 3 - 1 .8 9  -1 .1 2  42*3
90 3 .7 8  107 174 80 1 .22  173.63 109.13  .15  -1 .1 7  6 3 .2
91 3 .7 4  150 155 98 1 .26  156.72 149.98  - .6 7  .05  4 2 .8
92 2 .7 5  136 188 75 2 .2 5  186 .09  136 .68  -.76  - . 3 4 6 1 . 0
93 3 .3 3  177 162 111 1 .6 7  162 .95  175.63  - .3 6  .82  3 8 .2
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In v e r .  P .T . P . T .  SM T* SM T . .
Ho. A ch.A pt.Ens»H ead.A eh. > Eng* A pt. Eag* A p t ,  • I« .S>,
94 4 .0 0 125 166 82 1 .0 0 166.51 126.23  —.19  —.66 5 4 .7
95 3 .6 8 139 170 111 1 .32 170 .07 139.53  —.01  —.26 5 2 .5
96 3 .6 3 122 187 68 1 .3 7 185.20 123.38 .72  - .7 4 64 .6
97 2 ,5 8 200 190 133 2 .42 187.87 197 .48  .85  1 .4 8 4 3 .7
98 3 .6 6 118 174 68 1 .3 4 173.63 119 .58  .15 - .8 6 60 .1
99 5 .6 0 160 176 85 1 .40 175.41 159*48 .2 4  .34 4 9 .0

100 2 .2 9 174 193 108 2 .7 1 190.54 172 .78  .98  .7 4 5 2 .4
101 4 .0 6 143 159 118 .9 4 160.28 143.33 —.4 9  —.14 4 6 .5
102 2 .1 8 104 144 77 2 .82 146.95 106 .28  —1.15  —1.26 6 1 .1
103 2 .1 1 125 185 98 2 ,8 9 183.42 126.23 .63  - .6 6 6 2 .9
104 4 .1 5 117 145 57 *85 147.82 118,63  -1 .1 1  - .8 9 4 7 .8
105 4 .3 0 88 157 76 .7 0 158.50 91*08 —.50  —1,72 6 1 .4
106 3 .5 0 196 205 135 1 .50 199.44 195.68  1 .42  1 .3 7 5 0 .5
107 2 .4 1 155 203 94 2 .5 9 199 .44 154.73  1 ,42  .19 6 2 .5
108 5 .1 2 220 205 149 1 .8 8 201 .22 216 .48  1 ,5 0  2 .0 6  4 4 .4
109 3 .3 7 167 198 108 1.63 194.99 166.13  1 ,20  .54 5 6 .6
n o 3 .8 1 173 151 94 1 .19 153.16 171.83  - .8 4  .7 1 5 4 .5
i n 4 .6 8 95 119 56 .32 124.68 9 7 .7 5  -2 .2 4  -1 .5 2 4 2 .8
112 3 .8 0 97 174 86 1 .2 0 173.63 99 .6 3  .15  —1 .4 6 6 6 .1
113 1 .56 218 204 121 3 .4 4 200 .33 214 .58  1 .46  2 .0 0 44 .6
114 3 .6 5 156 184 102 1 .3 7 182.53 155.68 .59  . .22 5 3 .7
115 3 .1 6 150 159 89 1 .8 4 160 .28 149.98  - .4 9  .05 4 4 .6
116 2 .2 5 143 200 83 2 .7 5 196.77 143.33 1 ,2 8  —.1 4 6 4 .2
117 5 .6 1 130 175 110 1 .3 9 174.52 130 .98  .19  - .5 1 5 7 .
118 2 .6 8 196 194 111 2 .3 2 191.43 193 ,68  1 .02  1 .3 7 4 6 .5
119 1 .2 9 195 209 155 3 .7 1 204 .78 192 .73  1 .6 8  1 .3 4 5 3 .4
120 2 .6 4 101 140 63 2 .36 143.57 103.43 -1 .3 2  -1 ,5 5 5 0 .3
121 3 .1 9 173 165 88 1 .8 1 165.62 171.83 - .2 3  - .71 4 0 .6
122 3 .7 4 136 165 97 1 .26 165.62 136 .68  - .2 3  - .3 4 5 1 .1
123 4i91 124 172 79 .09 171.85 125.28  .06  - .6 9 57 .5
124 4 .0 6 75 123 44 .94 128.24 7 8 .7 3  -2 .0 7  -2 .0 9 5 0 .2
125 4 .4 6 172 175 117 .54 174.52 170.88 .19  .6 8 4 5 .1
126 3 .4 0 146 173 134 1 .6 0 172.74 146 .18  .11  - .0 6 5 1 .7
127 3 .5 5 109 156 87 1 .45 157 .61 111.03 - .6 3  -1 .1 2 54 .9
128 4 .2 6 117 93 65 .74 101.54 118.63 -3 .3 7  - .8 9 2 5 .2
129 3 .4 3 131 163 49 1 .57 163 .84 131.93 —.32 —.4 9 5 1 .7
130 2 .6 2 123 154 61 2 .3 8 155.83 124 .33  - .7 1  - .7 2 5 0 .1
131 2 .6 1 156 162 80 2 .3 9 162.95 155 .68  - .3 6  .2 2 4 4 .2
132 2 .1 0 140 155 75 2 .9 0 156.72 140.48  —.6 7  —.2 5 4 5 .6
133 3 .6 5 150 180 96 1 .3 5 178.97 149 .98  .41  .05 53 .6
134 2 .3 5 202 181 108 2 .6 5 179.86 199 .58  .46  1 .5 4 5 9 .2
135 3 .3 6 136 173 85 1 .64 172.74 136.68  .11  - .3 4 54 .5
136 2 .4 1 169 187 95 2 .5 9 185.20 168.05 *72 .6 0 5 1 .2
137 3 .2 0 138 171 74 1 .80 170.96 138 .58  .0 2  - .2 8 5 3 ,0
138 3 .0 0 112 167 77 2 .0 0 167 .40 113 .88  - .1 5  - 1 ,0 3 5 8 .8
159 3 .8 3 114 172 73 1 .17 171.85 115.78  .0 6  - .9 7 60 .3
140 4 .0 7 100 147 56 .93 149 .60 102.48  -1 ,0 2  -1 .3 8 5 3 .6
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No* Ach# Apt .Eng.Read
In v e r

.Ach.
. P .T .

Eng.
p ; T . S I T . SM T .
A p t. Eng. A pt. I .  S .

141 3 .4 0 174 165 106 1 .60 165.62 172:78  - .2 3  .74 4 0 .3
142 3 .0 9 149 176 95 1 .9 1 175.41 149.03 .24  .02 5 2 .2
143 3 .5 0 139 170 68 1 .5 0 170.07 139.53  .00  - .2 6  5 2 .6
144 3 .4 5 168 179 91 1 .55 178.08 167 .08  *37 .5 7  4 8 .0
145 3 .4 0 121 144 85 1 .60 146.93 122.43  -1 .1 5  - .7 7  46 .2
146 3 .7 9 109 175 58 1 .21 174.52 111.03  .19  -1 .1 2  6 3 .1
147 3 .8 3 125 113 58 1 .1 7 119.54 126.23 -2 .5 0  - .6 6  3 1 .6
148 3 .7 5 123 136 62 1 .25 159.81 124 .33  -1 .5 0  - ,7 2  4 2 .2
149 3 .2 5 150 184 91 1 .75 182.53 149 .98  .59  .0 5 5 5 .4
150 2 .4 3 155 195 84 2 .5 7 192.32 154.73  1 .0 7  .1 9 5 8 .8
151 3 .6 6 131 146 51 1 .3 4 148.71 151 .93  -1 .0 6  -*49 4 4 .3
152 4 .2 1 92 141. 63 .79 144.26 9 4 .8 8  - 1 .2 8 - 1 .6 0  5 3 .2
153 2 .3 1 210 187 113 2 .6 9 185.20 206 .98  .72 1 .7 7  3 9 .5
154 4 .8 6 175 158 117 .14 159:39 173 .73  - .5 4  .7 7  3 6 .9
155 3 .3 1 189 171 120 1 .69 170.96 187:03 .0 2  1 .17  3 8 .5
156 4 .0 2 82 132 74 .38 136.25 8 5 .3 8  -1 .6 7  -1 .8 9  52 .2
157 2.'43. 121 185 68 2:57 183.42 122.43  .63 - .7 7  6 4 .0
158 3 *'73 170 147 125 1:27 149.60 168 .98  -1 .0 2  .62  3 3 .6
159 3 .0 6 170 178 115 1:94 177.19 168.98  .32  *62 4 7 .0
160 1 .83 125 199 104 3 .1 7 195 .88 126.23 1 .24  - .6 6  6 9 .0
161 3 :25 104 116 63 1:75 122 .01 106 .28  -2 .3 7  -1 .2 6  3 8 .9
162 2 .80 142 170 89 2 :2 0 170.07 142.38  - .0 1  - .1 7  5 1 .6
163 3 .9 0 143 179 116 1 .1 0 178.08 143.33 .3 7  - .1 4  5 5 .1
164 2 :5 4 111 164 64 2 .4 6 164.73 112.93 - .2 8  -1 .0 6  57*8
165 4 .3 1 85 105 46 .69 112.22 88 .23  -2 .8 5  -1 .8 1  3 9 .6
166 4 .3 0 84 148 86 :70 150.49 87 .2 8  - . 9 7 - 1 . 8 3  5 8 .6
167 4 .9 3 101 140 67 ,07 143.37 103.43  -1 .3 2  -1 .3 5  5 0 ,3
168 3 .95 170 182 107 1.05 180.75 168.98 .50  .6 2  4 8 .8
169 5 :83 113 151 70 1 .1 7 153.16 114.83 - .8 4  -1 .0 0  5 1 .6
170 1 .65 185 163 107 3 .3 5 163.84 183.23 - .3 2  1 .0 5  3 6 .3
171 3 .6 0 145 145 74 1 .40 147.82 145.23 -1 .1 1  - .0 8  3 9 .7
172 3 .2 5 88 117 47 1 .7 7 122.90 9 1 .0 8  -2 .3 3  -1 .7 2  4 3 .9
173 2 .7 0 136 170 109 2 .3 0 170 .07 136.68  - .0 1  - .3 4  5 3 .3
174 2 :8 8 165 131 101 2 .12 135.36 164.23 -1 .7 2  .4 8  2 8 .0
175 2 .6 3 167 163 92 2 .3 7 163 .84 166.13 - .3 2  _ .54  4 1 .4
176 3 .6 0 87 126 61 1 .40 130.91 90 .13  -1 .9 3  -1 .7 5  4 8 .2
177 4 .3 0 156 175 78 .70 174.52 155.68  .19  .22 4 9 .7
178 3 .9 0 95 148 39 1 .10 150.49 97 .7 5  - .9 7  -1 .5 2  5 5 .5
179 4 .3 3 123 151 52 .67 153.16 124.33  - .8 4  - .7 2  4 8 .8
180 3 .5 9 120 153 78 1 .41 154.94 121.48  - .7 6  - .8 0  5 0 .4
181 2 .6 8 145 175 69 2 .3 2 174.52. 145.23 .19 - .0 8  5 2 .7
182 3 .2 0 133 137 83 1 .8 0 140.70 133.83 -1 .4 5  - .4 3  3 9 .8
183 3 .0 0 117 162 97 2 .0 0 162.95 118.63 - .3 6  - .8 9  55 .3
184 2 .8 4 177 162 89 2:16 162.95 175.63  - .3 6  .82 38 .2
185 1 .8 7 189 188 98 3 .1 3 186.09 187.03  .76 1 .1 7 4 5 .9
186 2 .7 5 150 176 82 2 .2 5 175.41 149.98  .24  .05  5 1 .9
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In v e r '. P . f . P . T . SM T. SM T.
No. A ch.A pt. Eng. Read •Ach. Eng. A p t. Eng. A p t. I .  s .

187 3 .4 8 118 176 92 1 .5 2 175.41 119.58 *24 - .8 6 6 1 .0
188 3 .9 6 155 179 105 1 .0 4 178*08 152.83 .37  .14 5 2 ,5
189 2 .7 8 169 170 94 2 .2 2 170.07 168.03 —*01 *60 45 .9
190 2 .73 85 117 49 2 ; 27 122.90 88*23 -2*33 -1*81 44.8
191 2 .8 2 186 196 111 2 ; 18 193*21 184 i 18 1*11 1*08 5 0 .3
192 3 :13 113 143 84 l ;8 7 146.04 114.83 -1*19 -1*00 48 .1
193 4 .22 121 149 70 ;78 151.38 122.43 -*93 - .7 7 4 8 .4
194 2 .0 0 230 196 126 5 .0 0 193.21 225;98 1 .1 1  2 .3 5 37*6
195 3 .1 8 119 178 80 1 .82 177.19 120*53 .32 -*83 61*5
196 2 .5 3 151 183 97 2 .4 7 181.64 150;95 *54 .0 8 54 .6
197 2 .6 3 168 167 91 2 .3 7 167.40 167;08 —;15 *57 4 2 .8
198 5 .7 0 111 149 68 1:30 151.38 112;95 - .9 3  -1 .0 6 5 1 .3
199 2 .5 6 175 184 112 2 ;4 4 182.53 173.75 .59  *77 4 8 .2
200 2 .2 6 134 190 90 2 .7 4 187.87 134.78 .85  -*40 62 .5
201 4 .2 5 96 146 55 .75 148.71 98 .68 -1 .0 6  -1 .4 9 5 4 .3
202 2 :3 i 178 194 115 2 .6 9 191.43 176.58 1 .02  .85 5 1 .7
203 2 .4 7 171 179 119 2 .5 3 178 .08 169.93 .3 7  .65 47*2
204 2 .93 171 184 n o 2 .0 7 182.55 169.93 .59  .65 4 9 .4
205 2 .0 0 159 212 117 3 .0 0 207 .45 158.53 1 .8 1  *31 6 5 .0
206 2 .9 3 197 170 105 2 .0 7 170.07 194.63 .01  1 .40 3 6 .1
207 5 .23 122 154 103 1 .7 7 155.83 123.38 - .7 1  - .7 4 5 0 .3
208 2 .5 8 150 201 125 2 .4 2 197.66 149.98 1 .5 3  .0 5 6 2 .8
209 2 .1 3 172 198 121 2 :87 194.99 170*88 1 .20  .68 5 5 .2
210 5 .5 0 106 173 53 1 .50 172.74 108.18 .11  -1 .2 0 6 3 .1
211 2 .1 8 170 189 88 2 .8 2 186 .98

170*07
168.98 *80 *62 5 1 .8

212 2 .6 8 123 170 100 2 .5 2 124.33 .01  - .7 2 57 .3
213 3 .0 0 227 195 137 2 .0 0 192.32 223 .13 1 .0 7  2 :2 6 3 8 .1
214 3 .2 0 105 143 61 1 .8 0 145 .04 107.23 -1 .1 9  -1 .2 3 5 0 .4
215 3 .6 9 136 172 107 1 .31 171.85 136.68 .06 - .3 4 5 4 .0
216 3 .5 0 156 146 94 1 .50 148.71 155.68 -1 .0 6  .22 6 2 .8
217 2 .8 7 115 186 117 2 .1 3 184.51 116.73 .67  - .9 4 6 6 .1
218 2 .9 0 182 187 135 2 .1 0 185.20 180 .38 .72 .97 47 .5
219 3 .4 3 130 173 91 1 .5 7 172.74 130.98 .11  .51 4 6 .0
220 5 .0 0 114 172 115 0 .0 0 171.85 115.78 .06 - .9 7 6 0 .3
221 5 .7 5 101 179 103 1.25 178 .08 103.43 .37  -1 .3 5 67 .2
222 3 .6 8 132 183 69 1 .32 181.64 132.88 .54  - .4 6 6 0 .0
223 3 .4 0 123 151 81 1.60 153.16 124.33 - .8 4  —.72 48*8
224 3 .1 2 121 176 87 1 .88 175.41 122.43 .24  - .7 7 6 0 .1
225 3 .1 2 123 179 73 1 .88 178.08 124.33 .37  - .7 2 60*9
226 2 .4 5 140 194 96 2 .5 5 191.43 140.48 1 .02  - .2 3 62 .5
227 2 .5 0 198 188 121 2 .5 0 186.09 195 .58 .76 1 .4 3 4 3 .3
228 2 .5 0 169 200 124 2 .5 0 196.77 168.03 1*28 .60 5 6 .8
229 2 .3 1 205 204 112 2 .6 9 200 .33 202 .23 1 .46  1 .63 4 8 .3
230 2 .5 6 105 185 87 2 .4 4 183.42 107.23 .63  -1 .2 3 6 8 .6
231 2 .9 3 120 186 62 2 .0 7 184.31 121.48 .6 7  -*80 6 4 .7
232 2 .3 7 143 138 67 2 .6 3 141.59 143.35 —1 .4 1  —.14 3 7 .3
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Ho. Aeh.Apt .Eng.Road
Inver

.Ach.
-. P .T .

Eng.
P . T . SM T . SM T . 
A p t. Eng. A pt. I .  S .

235 4 .0 8 158 189 82 .92 186.98 157.58  .80 .28 55 .2
234 1 .5 2 172 195 110 3 .4 8 192.32 170.88 1 .0 7  .68 5 5 .9
235 3 .2 1 172 173 83 1 .79 172.74 170.88  .02 .68 4 5 .4
236 3 .5 6 104 186 96 2 .4 4 184.31 106.28 .67  -1 .2 6 69 .3
237 2 .0 0 169 209 131 3 .0 0 204 .78 168.03 1 .68  .60 6 0 .8
238 2 .6 6 140 184 134 2*34 182.53 140 .48  .59 - .2 3 58 .2
239 2 .6 9 98 127 42 2 .3 1 131.80 100.58 -1 .8 9  -1 .4 3 4 5 .4
240 4 .0 8 93 145 58 .92 147.82 95 .8 3  -1 .1 1  -1 .5 8 5 4 .7
241 3 .1 4 107 164 55 1.86 164.73 109.13  - .2 8  -1 .1 7 5 8 .9
242 3 .3 5 109 185 83 1 .65 183.42 111.03 .63  -1 .1 2 67 .5
243 1 .3 7 171 199 145 3 .4 3 195.88 169.93 1 .2 4  .65 5 5 .9
244 3 .8 3 105 181 150 1 .17 179.86 107.25 .46 -1 .2 3 66 .9
245 3 .1 7 186 190 113 1 .83 187.87 184.18  .85  1 .0 8 4 7 .7
246 2 .8 4 100 175 83 2 .16 174.52 102.48 .19  -1 .3 8 6 5 .7
247 3 .9 2 137 172 95 1 .08 171.85 137.63 .06 - .3 1 5 3 .7
248 3 .3 7 182 196 77 1.63 193*21 180.38  1 .11  .97 51 .4
249 3 .2 8 137 172 61 1 .72 171 .85 137.65 .06  - .3 1 5 3 .7
250 4 .0 0 100 142 92 1 .00 145.15 102.48  -1 .2 4  -1 .3 8 5 1 .4
251 2 .5 5 182 188 81 2*65 186.09 180 .38  .76  .9 7 47 .9
252 2 .7 5 180 202 112 2 .2 5 198.55 178.48  1 .3 7  .91 54 .6
255 2 .7 1 115 179 75 2 .2 9 178.08 116.73  .37  - .9 4 6 5 .1
254 2 .6 9 128 182 100 2 .3 1 180.75 129,08 .50 - .5 7 6 0 .7
255 1 .6 9 142 184 95 3 .3 1 182.53 142 .38  .59  - .1 7 5 7 .6
256 4 .0 0 119 140 58 1 .00 143.37 120.53 -1 .3 2  - .8 3 4 5 .1
257 1 .8 1 152 186 90 3 .1 9 184.31 151 .88  .67  .11 5 5 .6
258 3 .1 8 152 183 137 1 .82 181.64 151 .88  .54 .1 1 54 .3
259 3 .1 3 109 135 65 1 .87 138 .92 111.03 -1 .5 4  -1 .1 2 4 5 .8
260 2 .5 6 144 170 86 2 .4 4 170 .07 144.28  .01  - .1 1 5 1 .2
261 2 .1 3 120 183 88 2 .8 7 181.64 121.48  .54  - .8 0 63 .4
262 2 .7 7 144 190 77 2 .2 3 187.87 144.78 .85  - .1 1 5 9 .6
263 3 .5 4 111 170 84 1 .46 170*07 112.93 .01  -1 .0 6 6 0 .7
264 3 .1 2 129 172 62 1 .88 171.85 130.03  . .06  - .5 4 5 6 .0
265 2 .7 5 150 180 118 2 .2 5 178.97 149.98  .41  .05 53 .6 '
266 2 .1 7 201 191 124 2 .83 188.76 198.43 .89  1 .5 1 4 3 .8
267 3 ;9 0 99 140 50 1 .10 143.37 101.53 -1 .3 2  -1 .4 0 5 0 .8
268 2 .4 6 119 167 86 2 .5 4 167.40 120.53 - .1 5  - .8 3 5 6 .8
269 5 .0 0 137 169 107 0 .0 0 169.18 137.63 - .0 6  - .3 1 5 2 .5
270 2 .7 5 107 143 124 2 .25 146.04 109.13 -1 .1 9  -1 .1 7  4 9 .8
271 2 .4 1 225 198 109 2 .5 9  .194.99 221.25  1 .2 0  2 .2 0 4 0 .0
272 2 .4 7 143 143 95 2 .5 3 146.04 143.33 -1 .1 9  - .1 4 3 9 .5
273 4 .1 1 175 163 78 .89 163.84 173.73 - .3 2  .77 3 9 .1
274 3 .0 0 121 189 87 2 .0 0 186.98 122.43  .80  - .7 7 6 5 .7
275 2 .4 5 176 158 61 2 .5 5 159.39 174.68  - .5 4  .80 3 6 .6
276 3 .2 1 172 191 100 1 .79 188.76 170 .88  .89  .6 8 5 2 .1
277 2 .2 1 167 145 94 2 .7 9 147.82 166.15 -1 .1 1  .54 3 3 .5
278 3 .8 6 144 165 102 1 .14 165.62 144 .28  —.23  —.11 4 8 .8
279 4 .1 9 106 133 70 .81 137.14 108 .18  -1 .6 3  -1 .2 0 4 5 .7

; V
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In v e rv  P .T . P . T . SM T . SM T.
Ho. A ch.A pt.Eng.Read •Ach*. Eng. A pt. Eng. A pt. I .  S .

280 4*29 131 126 74 .71 130.91 131.93 -1 .9 3  - .4 9  3 5 .6
281 4 .6 6  87 125 42 * 54 130.02 90 .13  -1 .9 8  -1 .7 5  4 7 .7
282 1 .24  205 203 116 3 .7 6 199 .44 202.23 1 .4 2  1 .63  4 7 .9
283 2 .9 5  168 185 85 2 .0 5 183.42 167.08 .63  .57  5 0 ;6
284 3 .3 4  122 153 58 1 .6 6 154.94 123 .38  - .7 6  - .7 4  4 9 .8
285 4 .2 4  143 146 61 .76 148.71 143.33 -1 .0 6  - .1 4  4 0 .8
286 2 .4 7  172 150 101 2 .5 3 152.27 170.88 - .8 9  IGQ 3 4 .3
287 4 .3 1  149 150 91 .69 152.27 149.03 - .8 9  .02  4 0 .9
288 4 .2 1  128 169 81 .79 169.18 129.08  - .0 6  - .5 7  5 5 .1
289 2 .8 8  92 119 63 2*12 124 .68 94 .88  -2 .2 4  -1 .6 0  4 3 .6
290 4 .7 0  195 200 99 .30 196.77 192.73 1 .2 8  1 .3 4  4 9 .4
291 3 .4 8  124 159 94 1 .52 160 .28 125.28 - .4 9  - .6 9  5 2 .0
292 2 .8 2  142 170 50 2 .1 8 170 .07 142.38  - .0 1  - .1 7  5 1 .6
293 3 .5 1  136 173 103 1 .49 172.74 136.68  .11  - .3 4  5 4 .5
294 5 .7 7  151 189 96 1 .23 186 .98 150.93 .80  *08 5 7 .2
295 5 .0 0  152 163 119 0 .0 0 163 .84 132.88 - .3 2  - .4 6  5 1 .4
296 3 .1 9  137 184 62 1 .8 1 182.53 137.63 .59  - .3 1  5 9 .0
297 3 .5 1  196 149 142 1 .4 9 151.38 193.68 - .9 3  1 .3 7  2 7 .0
298 3 .5 4  192 204 99 1 .46 200 .33 189.88 1 .4 6  1 .2 6  5 2 .0
299 4 .1 2  101 167 53 .88 167 .40 103.43 - . 1 5 - 1 . 3 5  6 2 .0
300 2 .7 4  137 159 69 2 .2 6 160.28 137.63 - .4 9  - .3 1  4 8 .2
501 1 .9 0  198 169 106 3 .1 0 169.18 195.58 - .0 6  1 .4 3  3 5 .1
302 5 .8 0  122 139 108 1 .20 142.48 123.38  -1 ,3 7  - ;7 4  4 3 .7
303 2 .5 1  162 187 91 2 .4 9 185.20 161.38  .72  .39  5 3 .5
304 4 .5 9  129 175 60 .6 1 174.52 130.03 .1 9  - .5 4  5 7 .3
305 3 .0 0  239 192 145 2 .0 0 189.65 234.53  .94  . 2 . 6 0  3 3 .4
306 2*22 122 158 95 2 .7 8 159.39 123 .38  - .5 4  - .7 4  5 2 .0
507 3 .0 8  179 184 91 1 .92 182.53 177.53 *59 *88 4 7 .1
308 2 .4 1  155 193 92 2 .5 9 190.54 154.73 .98  *19 5 7 .9
509 3 .0 4  102 143 48 1.96 146.04 104.38 - 1 .1 9 - 1 .3 2  5 1 .3
510 3 .6 6  179 200 124 1 .3 4 196.77 177.53 1 .2 8  .88  5 4 .0
511 1 .02  289 215 144 3 .9 8 210 .12 282.03  1 .9 4  4 .0 4  2 9 .0
312 4 .3 3  128 159 53 .67 160.28 129 .08  - .4 9  - .5 7  5 0 .8
313 3 .3 5  185 197 n o 1 .65 194.10 183.23 1 .1 5  1 .0 5  5 1 .0
314 2 .4 2  171 191 90 2 .5 8 188.76 169.93 .8 9  .65  5 2 .4
315 3 .8 7  156 194 85 1;13 191.43 155.68  1 .0 2  .2 2 5 8 .0
316 3 .9 6  133 180 72 • 1 .04 178.97 133.83 .41  - .4 3  5 8 .4
517 3 .2 0  141 148 70 1 .8 0 150.49 141.43 - .9 7  - .2 0  4 2 .3
518 2 .6 7  107 174 80 2 .3 3 173.63 109.13  .15  -1 .1 7  6 3 .2
319 3 .1 4  212 196 119 1 .86 193.21 208 .88  1 .1 1  1 .83  4 2 .8
320 2 .6 5  154 187 89 2 .3 5 185.20 153 .78  .72  .16  55 .6
321 2 .3 9  162 165 120 2 .6 1 165.62 161 .38  - .2 3  .39  43*8
522 3 .5 8  117 140 61 1 .4 2 143.37 118.63 -1 .3 2  - .8 9  4 5 .7
323 3 .9 3  162 184 107 1 .0 7 182.53 161.38  .59  .39  4 8 .0
324 3 .1 5  159 142 97 1 .8 5 145.15 158.53 -1 .2 4  .31  3 4 .5
325 3 .3 6  152 166 90 1 .6 4 166.51 151 .88  - .1 9  .1 1  4 7 .0

f  (  JL ? ? * '
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I n v e r .  P .T . P . T. SH T . SM T.
Ho. A ch.A pt.E ng.R ead.A ch. Eng. Apt* Eng. Apt .  I .  S .

526 3 .1 9  197 181 126 1 .8 1  179.86 194.63  .46 1 .4 0  4 0 .6
327 4 .7 8  79 138 52 .22  141.59  82 .53  -1 .4 1  -1 .9 8  5 5 .7
328 1 .85  185 142 95 3 .1 5  145.15 183.23  -1 .2 4  1 .05  2 7 .1
329 3 .8 9 185 179 137 1 .1 1 178.08 183.23 .37  1 .05 43 .2
330 1 .5 4 158 174 148 3 .4 6 173.63 138.58 .15  - .2 8 5 4 .3
331 2 .4 1 155 203 94 2 .5 9 199.44 154.73 1 .4 2  .19 6 2 .3
332 3 .9 5 172 164 104 1 .0 7 164.73 170 .88  - .2 8  .68 40 • 4
355 3 .4 2 192 185 135 1 .68 185.42 189.88 .63  1 .26 4 3 .7
534 5 .4 5 128 133 90 1 .5 7 137.14 1 2 9 .0 8 - 1 .6 3  - :5 7 5 9 .4
535 5 .0 5 140 176 72 1 .9 5 175.41 140 .48  .24  - .2 3 5 4 .7
336 3 .6 6 168 147 105 1 .3 4 149.60 167 .08  -1 .0 2  .57 3 4 .1
337 4 .0 6 66 129 65 .94 133.58 70 .18  -1 .8 0  -2 .3 5 5 5 .5
338 3 .7 8 156 147 96 1 .2 2 149.60 155 .68  -1 .0 2  .22 3 7 .6
339 2 .5 4 156 141 71 2 .6 6 144*26 136.68  —1.2 8  —.34 4 0 .6
540 2 .8 8 105 162 58 2 .1 2 162.95 107.23 - .3 6  -1 .2 5 5 8 ,7
541 2 .9 5 153 172 101 2 .0 5 171.85 152.83 .06  .14 4 9 :2
o42 o . 40 100 127 55 1 .6 0 151.80 102 .48  —1 .8 9  —1*38 4 4 .9
543 3 .5 8 146 131 72 1 .42 135.36 146.18  -1 .7 2  - .0 6 3 3 .4
344 3 .2 2 140 138 77 1 .7 8 132.69 140»48 —1.8 5  —.23 3 3 .8
345 3 .6 3 136 157 105 1 .3 7 158*50 136.68 —.58  —.34 4 7 .6
546 3 .4 3 152 191 99 1 .5 7 188.76 151.88  . .89  .11 5 7 .8
347 5 .0 6 189 185 157 1 .9 4 183.42 187.03 .63 l ; i 7 44 ♦ 6
348 2 .4 1 174 198 138 2 .5 9 194.99 172 .78  1 .2 0  .74 5 4 .6
349 2 .6 6 177 159 100 2 .3 4 160.28 175.63 - .4 9  .82 3 6 .9
350 1 .29 233 210 174 3 .7 1 205 ,67 228 .83  1 .7 2  2 .4 3 4 2 .9
351 2 .4 6 178 194 115 2 .5 4 191.43 176.58  1 .0 2  .85 6 1 .7
352 4 .7 4 224 208 139 .26 203 .89 220 .28  1 .6 3  2 .1 7 4 4 .6
353 2 .9 0 160 167 76 2 .1 0 167.40 159.48  - .1 5  .34 4 5 .1
354 2 .9 0 176 171 74 2 .1 0 170.96 174.68  .20  .80 4 4 .0
355 2 .7 6 163 171 113 2 .2 4 170.96 162.33  .20  .42 4 7 .8
356 3 .5 8 181 162 114 1 .42 162.95 179.43  - .3 6  .94 3 7 .0
357 1 .45 198 192 116 5 .5 5 189.65 195.58  v94 li,43 4 5 .1
358 3 .0 2 165 171 111 1 :98 170.96 164:23 .02  ;48 45*4
359 3 .7 5 149 148 103 1.25 150.49 149:03 - .9 7  .02 4 0 .1
360 2 .0 6 224 139 69 2 .9 4 142.48 22Q.2Q - U 3 7  2 .1 7 1 4 .6
561 3 .2 0 167 192 115 1 .8 0 189.65 166.15 .94  .54 5 4 .0
362 3 .7 2 154 120 84 1 .2 8 125.57 134 .78  -2 .2 0  - .4 0 3 2 .0
363 2 .7 0 141 120 49 2 .3 0 125.57 141.43 -2 .2 0  - .2 0 3 0 .0
364 4 .1 6 109 128 49 .84 132.69 111.05  -1 .8 5  -1 .1 2 4 2 .7
365 4 .9 5 126 129 46 .05 133.58 127 .18  -1 .8 0  - .6 3 3 8 .3
366 4 .0 6 203 178 107 .94 177.19 200 .33  .32  1 .5 7  3 7 .5
367 3 .6 9 160 167 84 1 .3 1  167.40 159.48  - .1 5  .34 4 5 .1
368 1 .8 2 183 178 110 3 .1 8 177.19 181.33 .32  1 .0 0 4 3 .2
369 2 .4 8 204 169 114 2 .5 2 169.18 201 .28  - .0 6  1 .60 3 3 .4
370 2 .0 0 208 187 142 3 .0 0 1 8 5 .2 0 2 0 5 .0 8  .72  1 .7 1 4 0 .1
371 1 .7 8 205 179 137 3 .2 2 178.08 202 .23  .37  1 .63 3 7 .4
372 2 .0 0 252 205 155 3 .0 0 201 .22 246 .88  1 .5 0  2 .9 8 3 5 .2
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I n v e r .  P .T . P. f .  SM T. SH T. 
y p . Ach.Apt.Eng.R@ ad.Aeh. Eng. A p t. Eng. A p t. I .  S .

373 4 .3 3 215 179 129 .67 178.08 211 .75 .37 1 .92 34
374 3 .2 4 167 160 116 1 .76 161.17 166.13 - .4 5 .54 40
375 3 .6 4 100 148 53 1 .56 150.49 102 .48 - .9 7 -1 .3 8 54
376 2 .2 3 202 205 143 2 .7 7 201 .22 199.38 1 .5 0 1 .54 49
377 4 .2 5 114 115 73 .75 121.12 115.78  -2 .4 1 - .9 7 35
378 2 .0 8 242 211 156 2 .9 2 206.56 237 .38 1 .76 2 .6 9 40
379 4 .9 2 163 178 119 .0 6 177.19 162 .33 .32 .42 49
380 5 .1 6 170 157 121 1 .8 4 158.50 168 .98 - .5 8 .62 38
381 3 .5 4 109 163 97 1 .4 6 163.84 111 .03 - .3 2 -1 .1 2 58
582 2 .9 0 177 185 142 2 .1 0 183.42 175.63 .63 .82 48
383 3 .5 2 146 172 93 1 .4 8 171.85 146 .18 .06 - .0 6 51
384 2 .5 0 173 172 78 2 .5 0 171.85 171.83 .06 .71 43
385 2 ;3 3 244 191 135 2 .6 7 188.76 239 .28 .89 2 .7 5 31
386 3 .6 8 182 144 118 1 .3 2 146.93 180 .38  --1 .1 5 .9 7 28
387 2 .1 6 184 190 119 2 .8 4 187.87 182.28 .85 1 '0 3 48
388 2 .4 1 122 177 59 2 ,5 9 176,30 123 .38 .28 - .7 4 60
389 1 .6 4 194 199 134 3 .3 6 196.88 191 .78 1 .24 1 .3 1 49
390 1 .6 8 207 206 86 3 .3 2 202.11 204 ,13 1 .5 5 1 .69 48
391 2 .5 7 179 174 113 2 .4 3 173.63 177.53 .15 .88 42
392 1 .8 4 170 194 131 5 .1 6 191.43 168 .98 1 .02 .62 54
393 2 .4 2 126 152 99 2 .5 8 154.05 127.18 - .8 0 - .6 3 48
394 2^00 159 213 94 3 .0 0 208.34 158.53 1 .85 .31 65
395 3 .1 6 110 140 56 1 .8 4 143 .37 111 .98 -1 .3 2 -1 ,0 9 47
396 4 .8 1 180 160 85 .19 161.17 178 .48 — .45 .9 1 36
397 3 .4 1 130 172 85 1 .5 9 171,85 130 .98 .0 6 —.51 55
398 2 .1 6 151 176 99 2 .8 4 175.41 150.93 .24 .0 8 51
399 1 .6 7 241 202 135 3 .3 3 198.55 236 .43 1 .3 7 2 .6 6 37
400 3 .9 4 178 175 98 1 .06 174.52 176 .58 .19 .85 43
401 4 .0 7 209 177 155 .93 176.30 206 .03 .28 1 .7 4 35
402 4 .5 0 181 191 108 .50 188,76 179.43 .89 .94 49
403 2 .4 2 114 174 82 2 .5 8 173.63 115 .78 .15 - .9 7 61
404 2 .4 8 167 193 91 2 .52 190.54 166.13 .98 .54 54
405 3 .8 8 104 147 92 1.12 149.60 106 .28 -1 .0 2 -1 .2 6 52
406 2 .7 5 145 181 84 2 .2 5 179.86 145.25 .46 — .08 55
407 4 .0 0 141 179 106 1 .00 178.08 141.43 .3 7 - .2 0 55
408 3 .3 1 104 117 55 1.69 122.90 106.28 -2 .2 3 -1 .2 6 40
409 2 .8 3 109 165 •65 2 .1 7 165.62 111.03 - .2 3 -1 .1 2 58
410 2 .0 0 158 199 110 3 .0 0 195.88 157 .58 1 .2 4 .2 8 59
411 2 .1 5 181 201 99 2 .8 5 197.66 179.43 1 .33 .94 53
412 4 .3 9 98 165 70 .6 1 165;62 100 ,58 - .2 3 -1 .4 3 62
413 3 .6 0 97 165 95 1 .40 165.62 9 9 .6 3 - .2 3 —1 .4 6 62
414 3 .7 7 130 174 81 1 .23 173.63 130.98 .15 - .5 1 56
415 2 .0 6 157 177 71 2 .9 4 176;30 156 .63 .28 .25 49
416 2 .2 5 153 184 95 2 .7 5 182.52 152.83 .59 .14 54
417 3 .0 0 124 181 84 2 .0 0 179.86 125 .28 .46 — *69 61
418 3 .7 2 112 168 56 1 .2 8 168.29 113.88 - .1 0 -1 .0 3 59

mailto:Ach.Apt.Eng.R@ad.Aeh
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Ho-. A ch.A pt.Eng.Rond
I n v e r .  P .T .

.Aeh. . Eng.-
P. T .
Apt# • •

SM T . 
Eng. •

SM T.
A pt.

419 1 .96 177 188 102 3 .0 4 186.09 175 .63 .76 .82 4 9 .4420 3 .7 2 128 179 81 1 .2 8 178.0® 129.08 .37 - .5 7 5 9 .4
421 2 .1 0 164 184 105 2 .9 0 182.53 163.28 .5 9 - .4 5 6 0 .4
422 2 .2 0 159 171 101 2 .8 0 170.96 158.53 .02 .3 1 4 7 .1
423 2 .2 1  162 195 92 2 .7 9 192.32 161.38 1 .0 7 .39 5 6 .8
424 4 .1 2 113 151 54 .8 8 153.16 114.83 - .8 4 —1.00 5 1 .6
426 2 .3 3 187 190 134 2 .6 7 187.87 185.15 .85 1 .1 1 4 7 .4
426 2 .7 0 143 176 63 2 .3 0 175 .41 143.33 .24 - .1 4 5 3 .8
427 3 .1 2 142 189 101 1 .8 8 186 .98 142.38 .80 - .1 7 5 9 ,7428 2 .6 3 125 186 76 2 .3 7 184.31 126.23 .6 7 - .6 6 6 3 .3429 2 .0 6 140 182 98 2 .9 4 180.75 140 .48 .5 0 - .2 3 5 7 .5430 5 .3 0 119 165 75 1 .70 165 .62 120.53 - .2 3 - .8 3 5 6 .0431 3 .3 0 197 212 131 1 .70 207 .45 194.63 1 .8 1 1 .40 5 4 .1432 171 195 103 1 .8 7 192.32 169.93 1 .0 7 .65 5 4 .2433 2 .8 7 188 200 124 2 .1 3 196 .77 186.08 1 .2 8 1 .1 4 51.4"434 2 .6 0 184 182 106 2 .4 0 180.75 182.28 .50 1 .03 4 4 .7435 4 .7 0 137 161 94 .30 162.06 157.63 - .4 1 - .3 1 49 ;0436 4 .6 0 155 192 121 .4 0 189.65 154.73 .94 .1 9 57 ;5437 3 .7 0 88 182 48 1 .5 0 180.75 91 .08 .5 0 -1 .7 2 7 2 .2438 1 .4 0 97 183 85 3 .6 0 181.64 99 .63 .54 -1 .4 6 7 0 .0439 1 .80 224 208 136 3 .2 0 203 .89 220 .28 1 .63 2 .1 7 44 .6440 3 .4 0 124 173 91 1 .6 0 172.74 125 .28 .11 —.6 9 5 8 .0441 2 .5 0 101 193 56 2 .5 0 190.54 105.43 .98 -1 .3 5 7 3 .3442 4 .0 0 113 142 60 1 .0 0 145.15 114.83 -1 .2 4 -1 .0 0 4 7 .6443 1 .3 3 217 203 139 3 .6 7 199.44 213 .63 1 .4 2 1 .9 7 4 4 .5444 5 .6 6 132 181 72 1 .54 179.86 132.88 .46 ■ —.46 59 .2445 4 .1 6 157 189 102 .8 4 186 .98 156.63 .80 .25 5 5 .5446 4 .8 4 141 161 100 .16 162.06 141.45 - .4 1 — .20 4 7 .9447 4 .0 8 127 138 62 .92 141 .59 1 2 8 il3 -1 .4 1 - .6 0 4 1 .9448 1 .81 202 207 145 3 .1 9 203 .00 199.38 1 .5 9 1 .54 50 ;5
449 2 .9 3 156 190 101 2 .0 7 187 .87 155.68 .85 .22 5 6 .3450 4 .4 0 140 184 100 .60 182.53 140.48 .59 - .2 3 5 8 .2
451 2 .0 5 189 192 99 2 .9 5 189.65 187*03 .94 1 .1 7 4 7 .7452 3 .2 0 139 186 93 1 .8 0 184*31 139.53 ;67 - .2 6 5 9 .3453 3 .0 0 130 191 86 2 .0 0 188.76 130.98 .89 - .5 1 64 .0454 2 .3 5 167 205 137 2 .6 5 201 .22 166.13 1 .50 .54 6 9 .6
455 2 .6 8 152 189 110 2 .3 2 186 .98 151.88 .8 0 .11 5 6 .9
456 1 .9 4 151 145 72 3 .0 6 147.82 150.93 -1 .1 1 .0 8 3 8 .1
457 3 .0 7 128 183 52 1 .93 181 .64 129*08 .54 -157 6 1 .1
458 1 .7 0 173 199 115 •3 .30 195.88 171.83 ■ l i2 4 .71 5 5 .3
459 3 .0 0 131 189 65 2 .0 0 186.98 131.93 .80 : - .4 9  6 2 .9
460 2 .4 0 146 186 111 2 .6 0 184.31 146.18 .67 — .06 5 7 .3
461 2 .7 6 115 154 79 2 .2 4 155.83 116.73 - .7 1 -+94 5 2 .3
462 3 .1 1 100 174 58 1 .89 173.65 102.48 .15 -1 .3 8 6 5 .3
463 1 .43 161 191 107 3 .5 7 188.76 160 .43 .89 .37 5 5 .2
464 2 .3 0 111 164 69 2 .7 0 164.73 112.93 - .2 8 -1 .0 6 5 7 .8
465 2 .6 1 145 179 113 2 .3 9 178 .08 145.23 .3 7 - .0 8 5 4 .5
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I n v e r .  P .T . P . T. SM T . SM T .
No. Ach.Apt .Eng.Head .A eh. E ng. A p t. Eng. A pt. I .  S .

466 1 .76 122 170 165 3*24 170.07 123.38  - .0 1  - .7 4  5 7 .3
467 3 .5 4 149 144 81 1*46 146.93 149.03  -1 .1 5  .02 3 8 .3
468 3 .0 3 120 167 65 1 .9 7 167.40 121.48  - .1 5  - .8 0  5 6 .5
469 2 .5 5 115 160 77 2 .4 5 161.17 116.73 —.45 —.94  5 4 .9
470 3 .4 9 156 184 102 1 .5 1 182.53 155 .68  .5 9  .22 5 3 .7
471 2 .7 7 135 130 69 2 .2 3 134 .47 135.73  -1 .7 6  - .3 7  3 6 .1
472 3 .5 5 121 135 79 1 .45 138.92 122.45 -1 .5 4  - .7 7  4 2 .3
473 2 .7 1 147 173 58 2 .2 9 172.74 147.13 .11  - .0 3  5 1 .4
474 4*60 123 132 63 .40 136.25 124.33 -1 .6 7  - .7 2  4 0 .5
475 4 .1 5 135 172 74 ,85 171.85 135.73 .06  - .3 7  5 4 .3
476 2 .4 0 167 182 124 2 .6 0 180.75 166.13 .5 0  .54  4 9 .6
477 4 .5 0 181 191 108 .50 188.76 179.43 .89  .94 4 9 .5
478 1 .33 217 203 139 5 .6 7 199.44 213 .63  1 .4 2  1 .9 7  4 4 .5
479 1*96 120 164 60 3 .0 4 164.73 121 .48  - .2 8  - .8 0  5 5 .2
480 3 .6 6 132 181 72 1 .3 4 179.86 132 .88  .46  - .4 6  5 9 .2
481 4 .1 6 157 189 102 *84 186.98 156.63  .80  .25  5 5 .5
482 3 .5 0 165 195 120 1 .5 0 192.32 164.23 1 .0 7  .4 8  5 5 .9
483 4 .0 8 127 138 62 .9 2 141.59 128.13 -1 .4 1  - .6 0  4 1 .9
484 2 .4 2 114 174 82 2 .5 8 173.63 115 .78  .15  - .9 7  6 1 .2
485 3 .5 8 88 113 44 1 .42 119 .34 9 1 .0 8  -2 .5 0  -1 .7 2  4 2 .2
486 2 .4 8 167 193 91 2 .5 2 190 .54 166.13 .9 8  .5 4  5 4 .4
487 3 .5 5 112 174 69 1 .6 5 173.63 113.88  .15  -1 .0 3  6 1 .8
488 2 .4 0 164 178 110 2 .6 0 177.19 163 .28  .32  .45 4 8 .7
48® 3 .6 4 109 175 72 1.36 174.52 111.03 .19  -1 .1 2  6 3 .1
490 3 .3 0 139 173 52 1 .7 0 172.74 139.53 .11  - .2 6  5 3 .7
491 .3.86 94 153 83 1 .1 4 154.94 @6.78 - .7 6  -1 .5 5  5 7 .9
492 5 .9 0  104 173 89 2 .0 0 172.74 106 .28  .11  -1 .2 6  6 3 .7
493 2 .8 6 144 166 83 2 .1 4 166.51 144 .28  - .1 9  - .1 1  4 9 .2
494 2 .1 4 112 154 79 2 .8 6 155.83 113 .88  - .7 1  -1 .0 3  5 3 .2
495 2 .7 1  115 157 61 2 .2 9 158.50 116 .73  - .5 8  - .9 4  5 3 .6
496 2 .6 9 143 193 77 2 .3 1 190 .54 143.33  .9 8  - .1 4  6 1 .2
497 3 .6 1  143 189 122 1 .3 9 136.98 143.33 .80  - .1 4  5 9 .4
498 4 .4 0 107 178 76 .6 0 177.19 109.13 .32  -1 .1 7  6 4 .9
499 4 .5 7 91 163 113 .43 163.84 93 .93  - .3 2  -1 .6 3  6 3 .1
500 3 .0 0 160 183 115 2 .0 0 181.64 159 .48  .54  .3 4  5 2 .0
501 3 .1 2 107 183 84 1 .88 181.64 109.13  .54  -1 .1 7  6 7 .1
502 4 .0 7 100 158 80 .93 159.39 102 .48  - .5 4  -1 .3 8  5 8 .4
503 3 .1 2 173 178 120 1 .8 8 177.19 171.85 .32  .71  4 6 .1
504 2 .8 2 163 173 114 2 .1 8 172.74 162.33 .11  .42 4 6 .9
505 2 .7 2 174 177 113 2 .2 8 176.30 172.78  .'28 .74  4 5 .4
506 2 .9 0 178 163 103 2 .1 0 .163•84 176.58 - .3 2  .85  3 8 .3
507 2 .7 2 195 180 123 2 .2 8 178.97 192.73  .4 1  1 .3 4  4 0 .7
508 3 .2 2 196 171 122 1 .7 8 170.96 193 .68  .02  1 .3 7  3 6 .5
509 3 .0 6 181 167 104 1 .9 4 167.40 179.43 - .1 5  .94  3 9 .1
510 2 .3 5 174 186 90 2 .6 5 184.31 172 .78  .6 7  .74  4 9 .3
511 3 .8 8 119 172 60 1 .12 171.85 120.55 .06 - .8 3  5 8 .9
512 2 .7 8 197 183 125 2 .2 2 181.64 194.63  .5 4 . 1 .4 0  4 1 .4
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I n w r . P .T . P . T . SM T . . SM T..
No. Ach^Apt »Eng.Bead »Aoh. Eng.. Apt * • Eng. 8#

513 3 .1 5 145 157 75 1 .6 5 158.50 145*23 — .58  —.08  45 *0
514 2 .8 2 197 171 145 2*18 170.96 194.63 .02 1 .40  5 6 .2
515 4 .0 4 229 173 80 .96 172.74 225 .03  .11  2 .3 2  2 7 .9
516 4 .1 4 137 141 66 .8 6 144.26 137.65 -1 .2 8  - .3 1  4 0 .3
517 3 .4 5 170 184 100 1*55 182.53 168,98  .59  .62 4 9 .7
518 3*03 184 188 119 1 .9 7 186.09 182 .28  .76 1 .03  4 7 .3
519 3 .7 8 156 177 111 1 .22 176.30 155.68  .28  .22 5 0 .6
520 3 .0 0 161 190 111 2 .0 0 187.87 160.43 .85 .37  5 4 .8
521 3 .4 8 146 181 73 1 .52 179.86 146 .18  .46 - .0 6  5 5 .2
522 3 .6 6 167 145 65 1*34 147.82 166.13 -1 .1 1  .54  3 3 ,5
523 4 .0 0 182 129 88 1 .0 0 133 .58 180,38 -1 .8 0  .9 7  2 2 .5
524 3 .4 0 181 184 99 1*60 182.53 179.43 .59  ,94  46 .5
525 1 .4 5 139 146 50 3 .5 5 148 .71 139.53 -1 .0 6  - .2 6  4 2 .0
526 2 .8 1 149 166 65 2 .1 9 166.51 149.03 - .1 9  .02 4 7 .0
527 3 .7 2 87 124 62 1*28 129*13 90 .13  -2 .0 2  -1 ,7 5  4 7 ,3
528 3 .3 9 186 204 137 1 .6 1 200.33 184.18  1 .46  1 .0 8  5 3 .8
529 2 .5 7 138 131 81 2*43 135.36 138 .58  -1 .7 2  - .2 8  3 5 .6
530 3 .2 8 182 185 87 1 .7 2 183 .42 180 .38  ,63  .97 4 6 .6
531 2 .8 5 144 166 76 2 .1 5 166 .51 144 *28 —,19  —.11 49 #2
532 3 .8 6 136 149 81 1 ,15 151 .38 136 ,68  —.93 —.34  4 4 .1
533 5 .6 3 123 155 60 1 .37 156*72 124*33 —.67 - .7 2  50 .5
534 4 .0 7 123 164 -65 .93 164.73 124.33 - .2 8  - .7 2  5 4 .4
535 5*96 146 153 77 1 .04 154.94 146*18 - .7 6  - .0 6  4 3 .0
536 3 .8 2 107 174 80 1 .1 8 175 .63 109*13 ,15 -1 .1 7  6 3 ,2
537 2 .6 0 212 196 131 2 .4 0 193 .21 208 .88  1 .11  1 .8 3  4 2 ,8
538 4 .3 6 133 160 86 *64 161 .17  135.83 - .4 5  - .4 3  4 9 ,8
539 2 .8 4 155 172 96 2*16 171.85 154.73  .06 .19  4 8 .7
540 4 .1 8 174 175 120 *82 174 .52 172,78  .19 .74  44 .5
541 3>17 180 178 99 1 .83 177 .19 178.48 .32 .91  4 4 .1
542 5 .8 1 53 121 52 1 .19 126 ,46 57 .83  -2 .1 5  -2 .7 2  5 5 .7
543 4 .2 2 106 146 86 .78 148*71 108*18 —1,06  —1 .2 0  5 1 .4
544 3 .8 2 125 182 101 1 .18 180.75 126.23 .50  - .6 6  6 1 .6
545 2 .9 6 145 162 92 2 .0 4 162.95 145,23 - .3 6  - .0 8  4 7 .2
546 2*96 150 144 122 2*04 146.93 149 .98  -1 ,1 5  .05 3 8 .0
547 2*77 147 160 77 2*23 161 .17 147.13 - ,4 5  - .0 3  4 5 .8
548 2 .0 9 189 182 109 2 .9 1 180,75 187.03 *50 1 .1 7  4 3 .3
549 3 .2 5 144 135 70 1*75 138.92 144.28 -1 .5 4  - .1 1  3 5 .7
550 3*90 117 161 84 1*10 162 .06 118.63 - .4 1  - .8 9  5 4 .8
551 2*54 196 184 134 2*46 182.53 193.68  .59 1 .3 7  42 ,2
552 2*88 148 176 74 2*12 175.41 148.08 .24  .00  5 2 .4
553 2 .3 3 149 188 113 2*67 186.09 149.03 .76  .02 5 7 .4
554 2 .7 7 153 172 101 2 .2 5 171,85 152.83 ,06 .14  4 9 .2
555 3 ;00 183 147 84 2 .0 0 149.60 181.33 -1 .0 2  1 ,0 0  2 9 .8
556 3*73 103 115 47 1*27 121.12 105.33 -2 .4 1  -1 .2 9  3 8 .8
557 4 .03 141 135 100 *97 138.92 141.43 —1*54 - . 2 0 3 6 , 6
558 3 .5 7 115. 150 46 1*43 152.27 116,73 - .8 9  - .9 4  5 0 ,5
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Inver. P.T. P. T. SM T. SM T.
Ho. Aoh.Apt.Emg.Read.AGh. Eng. A p t. Eng. A pt. I .  S .

559 2 .5 1 136 156 68 2 .4 9 157.61 136.68 *••63 - .3 4 4 7 .1
560 3 .7 9 103 157 42 %58#50 105.33 •*58 -1 .2 9 5 7 .1
561 3 ;2 1 180 182 82 1 ,79 160.75 1 7 8 .48 .50 *91 4 5 .9
562 2 .5 2 165 14© 104 2 .4 3 150.49 164.23 - .9 7 .4 8 3 5 .5
563 4 ;0 8 162 181 98 .92 179.86 161.38 .46 • .39 5 0 .7
564 2*90 213 186 108 2 .1 0 184.31 209.83 .67 1 .86 3 8 .1
565 4*00 208 157 101 1 .00 158.50 205 .08 —•58 1 .7 1 2 7 .1
566 3*84 178 175 100 1 .16 174.52 176.58 .19 .85 4 3 .4
567 2*82 133 153 69 2 .1 8 154.94 133.83 - .7 6 - .4 3 4 6 .7
568 3*81 150 148 84 1 .19 150.49 149.98 - .9 7 .05 3 9 .8
569 3*42 174 171 86 1 .5 8 170.96 172.78 .02 .74 4 2 .8
570 2 .9 6 179 147 85 2 .0 4 149.60 177.53 -1 .0 2 .88 3 1 ,0
571 3 .2 4 140 140 84 1 .76 143.37 140.48 -1 .3 2 - .2 2 3 9 .0
572 1 .5 7 177 198 85 3 .4 3 194.99 175.63 1 .2 0 .82 5 3 .8
573 2 .36 188 189 99 2 .6 4 186.98 186.08 .76 1 .1 4 4 6 .2
574 4*00 160 174 84 1 .0 0 173.63 159.48 .15 .3 4 4 8 .1
575 2 .1 7  209 202 121 2 .83 198.55 206 .03 1 .3 7 11.74 4 6 .3
576 3*00 176 184 102 2 .0 0 182.53 174 .68 .5 9 .80 4 7 .9
577 3 .0 0 190 176 102 2*00 175.41 187.98 .24 1 .20 4 0 .4
578 1*79 190 200 123 3*21 196.77 187 .98 1 .28 •1.20 5 0 .8
579 2*31 182 189 116 2 .6 9 186*98 180.38 .8 0 .9 7 4 8 .3
580 2 .1 4 181 179 120 2 .8 6 178.08 179.43 .3 7 .94 4 4 .3
581 3 .0 9 164 146 118 1 .9 1 148.71 163 .28 -1 .0 6 .4 5 3 4 .9
582 1 .9 7 222 193 109 3 .0 3 190.54 2 18 .38 .9 8 2 .1 2 3 8 .6
583 4 .0 6 173 184 110 .94 182^53 171.83 .5 9 .71 4 8 .8
584 3 .5 1 163 145 97 1 .49 147.82 162.33 -1 .1 1 .4 2 3 4 .7
585 2 .7 7 167 185 96 2 .2 5 183.42 166.13 .63 • .5 4 5 0 .9
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